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THEROLEOF HERBICIDESIN THEEXPANDEDHIGHWAYPROGRAM

By

William C. Greene
Landscape Engineer

Connecticut State Highway Department

We have entered an era of tremendous highway construction, the largest
poace time public works program in history_ The design and development of the
automobile, With its high power and speed" has been far ahead of the roads on
which it has been required to travel_ During the next decade" roads of the
highest type will be constructed so that travel to every major location in the
country can be accomplished safely, effiCiently, economically, and with less
driver fatigue through healthy and attractive countrysides.

Few people realize the tremendous impact this program will have on the
people of this country. We, perhaps, are all undoubtedly aware of what it
will do to the econonw of the country, because of the published figures of
dollar expenditures--and all of us become conscious of what happens when it
hits our pocketbook.

However, the effect this program will have on our land is entirely
another phase. In the 41,000 miles of the interstate network program alone,
it is estimated there will be approximately a million acres under vegetation.
This vast acreage will be almost entirely in addition to the acres in our
existing systems, our great toll roads, and the large amounts of land in our
secondary, county, am local roads.

All of these acres, I assume, will be properly am adefillately landscaped
with as much of the eXisting area as possible left undisturbed and. the natural
trees and flora conserved. The areas that are disturbed by construction will
undoubtedly have functional plantings designed and installed t o direct the
flow of traffic, block headlight glare, abate highway noise from abutting
properties, to create driver interest and thus reduce fatigue, and to
increase the attractiveness of the roadsides_ The slopes and roadside areas
will be adequately proofed against erosion with large expanses of turfed
areas and ground cover plantings. .

But what about the maintenance of these hugo properties? The streamlined
cross sections and the development of more efficient equipment Will be of
great assistance-but to find the manpower to operate the equipment as much as
will be necessary is another story. The machines are necessary and will be
used extensively_ HOlll8ver, that is only a small part of the answer.

The solution to this maintenance problem is the use of selective
herbicides. These valuable chemical tools· that have been developed and will
be produced by the scientists and manufacturers are a tremendous boon and Will
be even more so in undertaking this chore of vegeta.tive maintenance-

It is indeed fortunate that by the selective application of these
- herbicides 'We can almost pinpoint the use of a specific material that will

1



2

cope with the situation. At present we, of course, have 2,4D, 2,4, ST,pre
emergence weed sprays, systemic grass killers, soil sterilents, growth
inhibitors, etc. It is not rr.r:rbusiness to tell you, the scientists, manu
facturers and technicians, how we should use these tools-you are much mere
capable than I am along those lines.

I do wish to say, however, that we in the highway departments are grate
ful for your discoveries. We need to be further educated and directed. And
we will need improvements and continued research from you in the techniques
of application.

There are several very competent and progressive contractors throughout
the country with personnel that are well trained in the selective application
of these c:pemicalfh These contractors will be required to expand their
operations and additional ones will be needed to accomplish this job.

More and more ,education is essential among the administrators of the
highway departments in the advantages of using these tools. Some of the
chennc a'La, also, showing great promise ,ne~d further development to improve
their efficiency.

Conservation practices must be in the minds of all of us. Nature, if
properly assisted and encouraged, will do much in the way of development of
natural plant materials ecologically adaptable to the locations. With
proper and judicious use of these chemical toolsby' trained personnel, a
great deal of proper vegetative cover can be encouraged to grow on these
rights-of-way. In this way, many of these vast acres Will become more
attractive and more interesting.

The highway departments throughout the. nation arc gradually increasing
their use of herbicides. At the present time, approximately .30 states are
now using, to SOlTS degree, this type of pesticide. Our experienoes in
Connecticut, with such favorable results, indicate that our use of these
chemicals will undoubtedly increase as we become more and more aware of
their valuable performances.

All in all, we anticipate that our highways in the future will be safer,
healthier, more nttractive, and our maintenance standards will be necessarily
higher. And we believe it will be more economical tomainta1n these areas
with less manpower required to perform the work., The majority of the
vegetative maintenance will be adoquately cared for by the chemical
herbicides that you, the scientist, have put in our hands to serve the
traveling, taxpaying public •

With the judicious use of these chemicals we will secure safe, beautiful
and healthful highway areas, while reducing maintenance costs and promoting
r~adside conservation practices.

. . . . . ..".. .
Slides illustrating use of chemicals to be presented.
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CHEMICALANDPHYSICALPROPERTIES

COMPOS.ITION

An Experimental Herbicide For Pre and post-emer~ence AE~llcation
For Grass and Broaaleaf weed Control In vegetalLes I brnamentals,
Forage, and AgronomIC-crops. ..•

By , y
Joe Antognini, H. M. Day, and Harry Ti~les

Ethyl N,N-di-n-propylthioloarbamate (EPTC) has been greenhouse
and field tested for the past two years on a 'wide variety of
orops and weeds. The purpose of this paper is to summarize the
data obtained to date.

Ethyl N,N-di-n-propylthiolcarb~~te:

Pure EPTC is a clear liquid with an aromatic odor. It is slight
ly soluble in water and infinitely soluble in most organic sol
vents including benzene, toluene, xylene, acetone, isopropan9l,
and methanol. The vapor press~re is low and tha oboillngpoint
at 20 m.m. is 127°C. The 'refractive index is Nj 1.4755. The
density at 30°C. is 0.9543 g./ml. EPTCis qUitR stable and ap
parently non-corrosive.

TOXICOLOGY

No adverse effects have been observed in the handling of EPTC
during production or in laboratory and field testing during
the past two years.

Toxicological da~a obtained by the Hazleton Laboratories at Falls
Church, Virginia follow:

Acute oral LD-50 for male albino rats - 1631 mg.jkg. of body
weigh~. .

Acute dermal LD-50 for male albino rabbits - 2641 mg.jkg. of body
weight.

!/Letter, designation for Ethyl N,N-di-n-propylthiolcarbamate ap
proved by the Terminology Committee of the Weed Society of

" )\merica. . '
E!Research and Development Laboratories, Stauffer Chemical Co.
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HERBICIDALACTIO~

~P'l'O··h,a.~ been.~ffe~tive in controlling all of the,gras~es and
'many of the major broadleatweeds against which 'it has been

tested. To be effective it must be applied before the weeds
emerge. In controlled experiments EPTChas beeneffect1ve '
against grassy weeds when applied at any stage of germination
or growth prior to emergence. Resistant crops have been treated
safe~y. at~ny stage of germination or growth (including es
tablishedplants). Susceptible crops and weeds have shown '
no injury ~hen treated any time after the early seedling stage.

EPTC has resulted in excellent weed control for the entire
growing period of crops such as corn. Results to date have
shown that this extended period of weed control is due to
EfTC downward movement in soil with resulting kill of weed
seeds to a considerable depth rather than to an active con
centration remaining on the soil surface.

CROPANDWEEDSUSCEPTIBILITY

Tables I and II below covering crop and weed susceptibility were
tabulated from field test results obtained during the 1955 and
1956 seasons in ten states throughout the country.

-

~~esistant to rates of 10 Ibs./acre or higher.
j(Resistant to 5 Ibs~/acre, but show slight in~

, Jury at 10 Ibs./acre.
3/susceptible to rates as low as 1 Ib./acre.

. Ta.ble I -,"y ,
Resistant .

'111'a11'a .. '
.Asparagus
Bean, Red kidney
Bean, Snap
Birdls-foot Trefoil
Beet, Sugar
Beet, Table
Cabbag~

Carrot
Clover, Crimson
Clover, Red
Clover,White
Corn, Field
Corn,. Sweet
Eggplant
Lespedeza, Korean
Onion
Radish
Soybean
Tomato
Zinnia

Pre-emergence cr~ Resistance JI
Fairly Resistant Susceptible
~otton . Barley ,
Cantaloupe Bean, Lima
Cucumber' Buckwheat
Lettuce Fescue, Chewings
Peas Fescue, Meadow
Spinach Peppers
Squash Peppermint
Stock Rye Grass

Seaside Bent
Sorghum
Sudan Grass



,Table II .., Weed·Susceptibility
, . ~

susceptible

Barnyard Grass
Bluegrass
Crab Grass
Crowfoot Grass
Dallis Grass
Foxtail, Barley
Foxtail, Bristly
Foxtail, Green
Foxtail, Giant
Foxtail, Yellow
Johnson Grass
Oats, Wild
Sandspur
Dead Nettle (Henbit)
Jimson Weed
Lamb's Quarters
Nodding Spurge
Pigweed, Red-root

. g;
Moderately Susceptible

Echinochloacrusgalli
Poa annua . .
i5Iiitaria sanguinali e'.
~etylocteniumaegyptium

"paspalum dilatatum
Rordeum·;tubatum
Setarl'a'vertIclllata
.SetarIa viridis
setaria 'aberI1
setaria lutescens
~orghum 'halepense ...
Avena latua
Cenchrus panuciflorus
tamlum amplexicaule

~.!\..Datura stramonium
. Chenopodium album

. EuphorbIa nutans .
Amaranthus retroflexus

5

Raphanus Raphanistrum
.COnvolvulus arvensIs
lfuaranthus. spinosus

'stellaria media
~ra8slca arvensis
Plantafo lanceolata

:Amaran-nus blit6ides
Portulacaoleracea
CapsellaBursa-pastoris
Abutllon Theophrasti

Chickweed
Mustard, Wild
Plantain, Buckhorn
Pigweed, Prostrate
Purslane
Shepherd's Purse
Velvet Leaf

V
Resistant

Radish, Wild
Morning Glory
Pigweed, Spiny

~uscePtible to rates in the range of 1...5 lbs./acre •.
~3j3usceptible to rates in the range of 5-10.lba./acre •
.::VResistant to a rate of .10 Ib.a./acre: . ,; .

FACTORSAFFECTING·PERFOHMANCE
, .;, ~

SOil Surface Conditions: EPTCis similar' to most herbicides that
are effective In controlling weeds before they emerge in that the
seed bed should be smooth, preferably rolled with a roller im
mediately behind the planter and before the spray nozzle, for
best results.

Volume of Aqueous Solution!Acre: EPTChas been equally effective
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when applied in volumes of solution ranging from 20 to 80 gal
lons/acre. It has been relatively ineffective when applied in
volumes of 10 gallons or less/acre.

Soil Moisture and Rainfall: EPTChas been effective over a wide
range or SoIl moIsture anarainfall conditions. In one field
test, EPTCwas applied at rates of 2tJ 5, and 10 lbs./acre to
dry sandy soil as a pre-emergence treatment to corn (variety
Dixie 18 hybrid). The soil remained dry until it rained four
weeks after application. Weed control ratings eleven weeks
after application are given in Table III. There was no in-
jury to corn at the rates used.

III -

2} lbs.
5 lbs.·

10 lbs.

Eleven Weeks After A

t .
37
75
go

*Principle weeds were crowfoot grass and spiny amaranthus.

In another field test, application was made to Sorrento loam
soil immediately after seeding cabbage to moisture. No rain
fell until after the crop had emerged (two weeks after treat
ment) and excellent weed eontrol with no crop injury was ob
tained.

Normal rainfall (or sprinkler irrigation) follOWing application
has had no adverse effect on the· action at EPTC. Where 2 in.
at water was applied immediately atter seeding and application,
good weed control was obtained with no crop injury.

A series of tests have been conducted to determine to what depth
an herbicidally active concentration of EPTCcould penetrate air
dried soil. Sorrento loam soil containing wild oat and corn
seeds was placed in glass columns, 1-3/4 in. x 33 in., consisting
of three inch sections. The EPTCwas applied at the rate of 10
Ibs./acre to the soil surface and then leached with 16, in. of
water using several application cycles. Twenty-four hours after
leaching the columns were dismantled and each three inch section
of soil was placed in an individual pot and germination and
growth data were obtained. Leaching cycles used and data on
wild oat control are presented in Tab1e~IV andV. The data
on corn are not presented since germination and growth were
normal at all depths in all leaching cycles.



-- Table IV - Leachlng Cycles Used for Control
of Wild Oats Shown ln Tab1e·V .

Tlme Alter IMc _,' Inehesof -Water Added
Treatm$nt {Mrs.I.; cycie A clcleB cycle b . Cycle D

o - 1/4- 1/2 1 .. 16
24 1/.4 1/2 1 a
48 3t 3 2 a
72 12 12 12 a

Total !OTn. 'IOTn. 10 in. !5 in:.

Table V .
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Cycle-a
100
100

·100.
100
1<>0

·100·
100

-a
o
a

. CycleC
100
100 .
100
100
100
100
100
50
50
50

Cycle D
o
o

100
·100

100
100 .
100
100

50
50

So11 f~es and Soil Temperatures: In fle1d tests conducted to
date I PTC ha.s been equally effective on a wide range of soll
types as evidenced by the following two tests, one on a sand
and. the other on "8, muck (peat)-.

A. Sand:-
Table VI -

Rate of EPTC/Acre
b
2.5 lbs./aore
5 lbs./acre

10 lbs ./acre

Pre-emergence Test on Corn With EPTC

*Growth ls rated on a scale of 0-10 with 0 being'no growth and
10 being normal growth compared to the.check •.

**The principle weeds were"'crowfoot'grass and,spiny amaranthus.

'"' "<"! .



Five WeeKsAtter Ap~11catlon

*Growth is rated on a scale of 0-10 with 0 being no growth and
10 being normal growth compared to the check.

**The principle weeds were crowfoot grass and purslane.

In other field tests conducted to date, EPTChas been equally
effective on light sandy loam, silty olay, medium sandy loam,
heavy clay, and loam soils. -c .
Various tests at temperatures ranging from 70°F. to gO°F. have
been conducted in the greenhouse with no differences in theac
tivity of EFTCbeing recorded. Table VIII summarizes the results
of three tests where EPTCwas applied at 1 lb. and 5 Ibs./acre to
SOil at temperatures of 70o~ 80°, and gO°F. The growth and per
cent weed control data were obtained eight days after application.

Table VIII

Crops & Weeds
Snap beans
Corn
Squash
Rye
Oats
Barley foxtail

- Effect of Temperature on the Action of EPTC

*Growth is rated on a scale of 0-10 with 0 being no growth and
10 being normal growth, compared to the check.

In field tests EPTChas been equally effective at soil tempera-
tures ranging from 60°F. to 102°F. . .

PRE-EMERGENCEGREENHOUSERESULTS

A. Control of Green and Giant Foxtail in Corn: EPTCwas applied
at rates of I;, 2, and 3 Ibs.ISO tga!lons/acre*as a pre-emergence
treatment to field corn overseeded with green and giant foxtail.
Five replications were used with each replicate consisting of
one flat (14 in. x 20 in.) seeded to three rows of corn with half
the flat overseeded to green foxtail and the remaining half to
giant foxtail. The corn was seeded 1/2 in. deep and the foxtaili
1/4 in. deep in Santa Cruz loam soil. Application was made ~-
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Control of Green and Giant Foxtail in Corn

twenty-four hours after seeding and the results (average of five
'~eplications) obtained 3,weeks after treatment are presented 1n
Table IX.

Table IX -

Rate of EPTC/A.
o lb.
1 lb.
It Ibs.
2 Ibs.
3 Ibs.

Effect 6n •
Field Corn Per Cent Control of

~ae~' Growth* Green Foxtail Giant Foxtailroo 10 0 6
100 10 46 66
100 10 74 89
100 10 92 94
100 10 95 100

*Growth is rated on a scale of 0-10 with 0 being no growth and
10 being normal growth, compared to the check.

B. Control of Green Foxtailt Various Depths: EPTCwas ap-
plie a .s , ga ens a e 0 green ox ail seeded 1/4, :...
1/2, 1, 2, and 3 inches deep in Santa Cruz loam soil. Two rep
lications (one 14 in. x 20 in. flat/replicate) were used for
each treatment including checks for each depth. Normal
watering followed application and the results three weeks fol
lowing treatment are given in Table X.

Rate of EPTC/Acre
o
2t 1bs.

Table X - Control of ths

~ !n. 3 In.
o 0

100% 100%

A. Crop Resistance: EPTCwas applied at 5 1bs./80 gallons/acre
to twenty-rive crops seeded in Sorrento loam soil. Immediately
following application 2 in. of water was applied by sprinkler
irrigation. Four replications, with each replicate consisting
of 10 ft. of row were used. The data presented in Table XI
were obtained three weeks after treatment.

Cro 8 to 5

~ rerBee s, Table ea
Buckwheat 52 Peppers 67
Cabbage 88 Radish 100
Cantaloupe 91' Snap beans 12~Carrot 160 Stock 12
Corn, Sweet 133 Soybeans 117
Cotton 123 Squash 75
Eggplant 100 Sugar Beets 100
Lettuce 100 Tomato 100

~ Lima (sm. seeded) 80 Wheat 90
Onion 109 Zinnia 117



10

I.....,.,*Growth is rated on a scale of 0-10 with 0 being no growth and
10 being normaf growth compared.,to, check.

*~ Stand is based on the stand in the checks being 100%.

B. Control of Green Foxtail and wild Oats in'Corn: Golden Cross
sweet corn was ,seeded ,and then cross ,seeC!ed with green foxtail
and wild oats. EPTCwas applied immediately after planting at
0" 5, and 10 Ibs./acre. Each treatment was replicated six times
with each replicate consisting of three rows 20 ft. long. Data
on weed control and yields are presented in Tables XII and XIII
respectively.

Table XII - Effect of EPTCon Corn, Wild
Oats Green Foxtail, and Red-root Pigweed

----~~2i weeRs Atter ~reatme~i 8 weeks Arter Treatment
_~ ~2nt~~1 =:! Control

Corn, reen Ia Green Wila
I Stand Growtfi* Foxtail Oats Foxtail Oats Pigweed

1~~ 10 0 ----cr 0 ~ 0
109 10 100 100 85 10088
104 ,10 100 100 97 100 93

Rate/A.
of EPTCo lhs.
5 Ibs.
10 Ibs.

s. Acre

6.62 In.
6.18 in.
6.42 in.

vel ength
of Ears

o.
Ears
~

166

o.
Ears
-W
101
!W

*Growth is rated 0-10 with 0 being no growth and 10 being normal
growth compared to the check.

Table

o.
Picking Ears

1st -sr
2nd 38

Ave.40

*None of the treatments were cultivated.

C. Control of Grasses and Broadleaf Weeds in Clover: EPTCwas
applied at rates or 0, 2.,5, and 10 Ihs.740 gallons/acre im
mediately after planting Crimson clover in Sorrento loam soil.
Two replications were used with each replicate consisting of
two rows 110 ft. long.

Twenty-four hours after application 1-1/4 in. of water was ap
plied by sprinkler irrigation. Data on clover stand and growth
and weed control six weeks after application are presented in
Table XIV. \'
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0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.3
0.45
1.5
1.6
0.0
0.0

, 0.75

45.1
11.1
10.1
96.5
5.0
4.5
3.5'

~a~e or EP~Q~cre ~~
trl'DS7 . 2f5~s ." s. - 10 Ibs.

% Stand 100~' 150% 132%
Growth 10 10.3 8.9 6.5

Weeds/sq. ft.*

Control of Grasses. and Broadleaf Weeds in CloverTable XIV -

Clover

Rye Grass
Oats
Pigweed, Red-root
Annual Blue Grass
Henbit (Dead Nettle)
Shepherd's Purse
Chickweed

*Average of six counts.

POST·EMERGENCEGREENHOUSERESULTS

Eight crops and four weeds received a post-emergence application
,of EPTCat a rate of 5 Ibs./80gallons/acre. Two crops (two
rows of each) were planted per flat and four flats of each pair
of crops were used. Two flats of each pair were overseeded to
rye grass and wild oats and the other two flats were overseeded
to pigweed and buckhorn plantain. The fla~overseeded with the
grasses were sprayed ten days after plan~ing and the flats seeded
to pigweed and plantain were sprayed fourteen days after planting.
Observations immediately after ,spraying showed that all plants
were thoroughly wet with the spray. The eight crops sprayed were
sweet corn, cotton, snap beans, oats, carrots, tomatoes, sugar
beets, and radish. Growth and injury observations three weeks
after application showed no reduction in growth and no injury
to any of the crops or weeds.

POST-EMERGENCEFIELD RESULTS

In tests throughout the country the following crops have been
sprayed at various stages of growth with EPTCat rates up to
10 lbs./acre without injury. '

Crimson clover
Corn
Cotton

Strawberries
Chrysanthemums
Cyclamen

Heather
Stock

* * * * *
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ABio~Assa.y for 3-p-Chloz;ophenyl ..lf l ..dimethylurea (CMU)in SoUs : : '

E. M, Rahn, R•. ~, Baynard, and J, F, Camp
Delaware Agricultural ~eriment Station

'ABSTRACT11
The following technique for bio-assay of 3-p-chlorophenyl-l, l-dimethylurea

(hereafter referred to as CMU)in soils was adopted after conducting several pre
liminary experimentsl

Fiv.e' 3-inch pots are filled with each soil sample containing an unknown
amount of CMUand are labeled. Using soil similar to the unknown, but which has
never received CMU,a series of'lots is,' prepared, each containing 0.2, 0.4, 0.6,
or 0.8 pounds of CMUper-acre-f'our-inches'of soil. (CMUper acre four inches
deep was used here because we were taking soil samples from successive 4-inch
layers in asparagus fields to study persistence and penetration of CMU). Each
of these lots is prepared by thoroughly mixing with air-dry soil a calculated
amount of talc containing 10 ppm. of eMU. Five 3-inch pots are filled with soil
of each CMUlevel, as well as with a soil with no CMU,and labeled. Fifteen oat
seeds are planted. in each pot, Pots are placed at random' on the greenhouse bench
and are plunged an inch deep into soil with is kept watered at field ·capacity.
T~i'smakeB •surface watering necessary every few days only, which predisposes ex
cessive leaohing of CMU, A weeka.fter seeding, seedlings are thinned to a maxi
mum'of'lOplants per pot.

Six weeks after seeding, green :wight of tops is obtained for each pot. Us
inggreen weight of tops for soiloontaining known amounts of CMU,a growth re
sponse curve is plotted, CMU-content of the unknowns can be determined by rela.t ..
eing' the green weights to this curve.

When 'CMUlevels of,the unknowns are higher than 0.8Ibs. per-acre-four ..inches,
the unknowrisshould be diluted with the same kind of soil" but which has never re
ceived mID. For example, if the CMUrange of the tmknowns is 0.8 to 3,,0 Lbs, per
acre, a mixture of 1 part of unknown soil plus 3 parts of soil without eMUis
satisfactory,

Bio-assays lVere usually much lower than chemical assays. However, bfc-aseeys
were thought to be more valuable in our studies on CMUpersistance in asparagus
soils since some soils containing as much as 2 lbs. of CMUper-acre-four ...inches,
according to chemical a~says, were not phytotoxic to oats.

y Abstract of a manuscript to be submitted to WEEDS.



THEPLACEOF EXTENSIONMETHODSIN CHEMICALWEEDCONTROL

Donald A. Schallocl~

The modern day era of chemical weed control began ten years ago. By
a combination of rare acumen and good fortune, one of the first chemicals
to be released on the post war market was 2,4-D. Versatile in the control
of many broadleaf species of weeds, it was also selective at proper rates
and times on these weeds in many crop plants. That these weeds could be
controlled for several dollars per acre including chemical and labor, was
equally startling.

Here, then, was a first-born baby of the chemical industry with a
silver spoon in its mouth. Tell and show the people the w~ to control
weeds with 2,4-D, and public acceptance will follow, prophesied the proud
fathers. Ten years have passed. The sales of 2,4-D have risen to a point
that justified the researchers and promotion and development people who put
the product on the market, Nevertheless, the salesmen, dealers, custom
operators, field serVicemen, county agents and state extension specialists
will agree with me that public acceptance of weed control with 2,4-D has
not been fully accomplished. Farmers who need weed control most are not
much more than aware that chemical weed control exists. Pre-emergence and
post-emergence methods of control are terms not understood, and the amine
and ester'forms of 2,4-D are mysterious chemical terms. There are many
cases where costly damage has occurred due to a lack of understanding about
the chemical.

The users of chemical herbicides are a small minority of the public.
It is conceivable that the unwise use of chemicals, the costly mistakes by
ill informed users, might erect a barrier of prejudice, or even a legal
obstruction to the general use of chemicals. Even if these extremes do not
occur, the expansion of chemical weed control work will be hampered by a
poor climate of public understanding.

This conference is charting the research and'development of a new,
more selective and more effective list of chemicals. Why sound the somber
note of caution at this time? Because there is still a wide gap between
what is known and what is done. Technological advances are setting a pace
that the farmer and homeowner are not matching. Picture the farmer who
is confused about 2,4-D, facing triazole, monuron, diuron, propionics,
bu~yl esters, and benzoics for example, The adoption of a chemical will
take at least 5 years, and the adoption of the skill and technique necessary
to use the chemical will require.longer periods of time.

13

No one would advocate that technology be curbed to wait for the pUblic
to catch up a ,little more with research, Rather, let all of us who make
up this conference, and the people we represent, give serious consideration
to our responsibility as extension educators in the field of chemical weed
control. The security and stability of our various activities ie., research,

*Extension Associate in Weed Control, Rutgers University, NewBrunswick,
New Jersoy.
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promotion and development, sales and service, depends upon customer
security. Whatever we do will be judged in the liGht of public acceptance
and understanding and measured in the security of the people we serve.

I would like to discuss the various processes by which ideas diffuse
out to tlw farm and home owner from the conception of an idea, skill, or
material to the adoption or acceptance.

BECOMnmAWARE

Mass communicati.ons madia are the most important means of aquainting
people with new ideas, sl-:ills and techniques, or materials. This fact is
supported by studies in different parts of the country on various inova
tiona in agriculture (1). These studies also reveal that there wore some
products and some situations that did not respond to mass media or.where
other agressive menns of making people aware of a new idea were used to
a better advantage than the usc ef mass communications modf.a, For cxronple~
salasmen of tybrid seed corn wore most important in creating awareness of
the use of hyhrid seed C0ri1, and another exception was that neighbors
and friends were most important creators of awareness of new ideas among
lower socio-econolnic groupsG

The studies re7ealed that government agencies such as the Extension
Service, Soil Conscrvatioa Service, and various other government agencies
are the second most important contact for informing people of the exist
ance of an idea. G~ B. Gunlogson (2), Farm Cmnmunications Research ~xpert,
report s from his survey that the extension service is gaining in acceptance
Dnd popularity in making people aware of a new idea.

The communication of information using mass media was accomplished
through newspapers, magazines, radio, T. V., and circular letters or leaf
lets. No discrimination between the industrial or governmental origin of
this information was made at this stage. Through these various media
new ideas are reaching the farm and home owner at a much more rapid rate
than any time in our history. Daily and weekly newspapers, weekly and
monthly magazines, organizational house organs, trade publications, and
farm journals are adequately placing the new ideas before the public.
Apparently, the lag between what is known and what is done is not at this
stage in the process of acceptance of a new idea, in factJ the wide cover
age and the excellent readability of the information thus disseminated
often creates problems for the other groups and agencies who make their
contribution at other stages along the line. Generally, however, this is
a favorable state of affairs because it reflects success of the first
stage in the diffusion of information.

STIMUlATINGllITEREST

The evidence is that for the majority, mass media becomes less
important as sources of information after the individual has become
aware of the idea. At the interest stage, the L~dividual obtains the
general information about the idea. The various means of providing this
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type of information is about equally divided amongthe various means of
conveying information. Mass media still plays an important role in pro...
viding information because they provide infbrmation which is timely and
readily available from a wider range of sources than are available from
more local channels. }m~ rely upon agricultural agencies at this stage
while others rely upon neighbors and friends. The promotion and develop
ment sections of the chemical companies and the government agencies have
tho advantage because they can provide results of experimental research.
There is a distinct advantage in being able to support the information
which you supply by quoting qualified research of a recognized organization.

Farmers and home owners with outside contacts are also important in
stimulating intorest in new ideas and practices. This channel of communi
cation provides general information which people will accept as valid
because it comes from one of their own kind who is aquainted with the
farm and home owner and the circumstances under which he operates" A ,
number of companies have employed this approach by inclUding in their organi
zation, directors or servicemen who occupy agricultural enterprises in the
area involved.

THEEVALUATIONPHASE

The potential adopter eventually will evaluate the new idea in terms
of his own situation. He weighs the possible return in terms of labor and
capital reqUired to adopt a new idea, and he also appraises it in relation
to his personal preference in type of activity, his family resources, his
family goals and interests, and if he is a public minded citizen, its
effects upon his relationships with his neighbors and friends. The ext ensdon
workers are finding it difficult to stimulate the farmer into thinking
about the effect of his herbicide progrron on his relationships with his
neighbors and friends. The lack of consideration for the welfare of others
is one of the weak points in our weed control programs, a weak point that
might seriously hamper our control efforts for several years in an area
whore some incident has occurred.

The data available from the studies conducted by the agricultural
extension service indicates that as people are evaluating an idea for their
own usc, they consult with neighbors and friends whose opinions they re
spect. Early adoptors tend to depend upon agricultural agencies during
this stage because they consider the source of information to be dependable
since it is dissominated by an impartial and technically competent source.
These contacts only account for a small proportion of the contacts neces
sary to encourage a large number of potential users to evaluate tho idea
for themselves.

Tho sources from with which the farmer has a close personal contact
occupy the important position at this stage of acceptance of a new idea.
Neighbors and frienc;ls have already demonstrated their ability to consider
new ideas in terms of tho local situation. First hand observations and
experiences can be obtained that are specific in nature and familiar in
environment. The extension service generally favors the use of demonstra
tions, although there is some inclination at the present time to use mass
media because time will not permit the proper and widespread use of
demonstrations.
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The lack of importance of mass media nne. salesmen at this and later
stages of the adoption process are due to the fact that the information pro
vided through these chanrIDls is too general, and the potential ndopters
mistrust some mass media information because they feel the information is
tempered by the business interests of those who are in control of them.

THETRIALSTAGE

The farm. and home people preparing to try out a new idea are prim:1rily
concerned with getting information on how and when to do it and what pre
cautions and hazards might be encountered. Agricultural agencies become
more important at this stage bocauseeome techniques require technical know
how that the average individual docs not have. Except for the more technical
details the neighbors and friends continue to be important sources of informa
tion. Two-wayinformation is often necessary in order for the technical
advice to be specific to tho situation in the field. Salesmen, dealers, and
custom operators are important providers of information at this stage when a
commercial product is involved. Servicemen rather than salesmen are employed
by some cormnercinl companies in order to provide technical information about
the products which tilO farmer has decided to use. Should the rosponsibility
for technical assistance fall in the hands of the salesman or dealer, an
educational program of technical lcnow-howmust be directed toward these people
in order that their information be correct. Mass media has been shown to be
relatively unimportant as information sources in the trial stage, although
many agencies are considering the mass media in order to reach the people they
have been unable to reach due to lack of time and facilities for a more per
sonal or direct contact.

THE ADOPTIONOF THE IDEA

Whenthe individual is satisfied with the use of a material or a techni
que under existing conditions, the greatest single influence in the continued
use is the individuals personal satisfaction with the early trials. Future usc
depends upon the individuals success with the practice under varying conditions.
Personal service and public relations at this point are extremely important
in the interpretation of results should any doubt exist in the mind of the
potential adopter, and in the prompt c.'Valuation and correction of a technique
that was not entirely successful.

This understanding of failures of new practices is as important as the
interpretation of successes. "Bad news travels fast II , and one unexplained' .
failure will undo the acceptance and satisfaction gained by many successes.
A case in point is the recent damage to strawberries using Chloro IPC on
chiclcweed control. Potential users of Chloro IPC are discouraged from the use
of this chemical on strawberries because of reported and unexplained damage.
This reaction occurred in spite of the fact that the agricultural experiment
station and extension service recommendthe practice. Our extension responsi
bility should not permit us to turn our backs on trouble. Prompt and impartial
evaluation will isolate the potentially bad publicity and serve our weed
control project activity to better advantage

-
(1) Bohlen, J. 11. et 0.1. Howfarm people accept new ideas. Northcentral

Regional PubTIcntion No.1, November, 1955.
(2) Gunlogson, G.,B. Farm communications research, Batter Farming Methods,

Docombcr , 195'6.,

I-
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,L. L. Danielson, Plant P~siolog:1.st

Virginia Truck Expez;.ment Station
" Norfclk' ' '

l-, i

The advent of CDEO(2-chloroal.lyl, diethyldi tbio carbamate) as an herbioide
offered new possibiliti_sfor weed control in vegetable crops. Trials by various
re~earoh workers (J...8) have indicated that snap beans, red lddney beans, lima
beans, beets, sw.. toorn~ oollards, Irish potatoes, kale, mustard greens, 'spin-

. aeh, ,and turnip greens have a tolerance otweedkill1ng conoentrations of ODEC.
,'A summaryof researoh :to date ,indicates that pre-emergence applications of.,tpts
; chellliCJal,areeffeotive in oontrolling crabgrass'(Digitaria!2.), bullgras"

(Eleusine, indioa), ,barnyard grass (Bchinochloa .£!:!!!-gam" pigweed (AmaranthUS
.retf!flexus ,.. r8.8"."eed(Ambrosia arteDdslU'olia).. smartweed (Polygo~ !i#op1"iier) ..
gar soga ,(Gallnsoga parv1ffora), and purstarie {Portulaca oler&oea'. ' " '. '

Procedure

, Tria~~ ,1'el'e O~ganized in 19.$5 and 19.$6 to determine, tl$'etfectiveness ~f
pre-emergepQe'sprayapplications of various acre-rates,ot CDEoat'the Virg1n18.
Truok Experiment Station. Concurrently, small plot trials, were oonductedin
various locations on farms "in the coastal area ot Virginia. Plantings, of leaf

"crop'sweremade. on representative soil types ,at various seasons of,the.yaarto
study1?h,e,etfect, of, soil texture and temperature on performance of·thech,emica1.
Pr~"f:imerg'erioe treatments in spray form and in granular, torm' on Attaclay:we r e
applied in these farm trials.

Results

Resultsot the trials on rates of application of, CDECat the Truck Exper
iment Statio~ at two seasons of the year are presented in the reports in Trials
I and. II. ' ,

A summary of the results obtained in' the small plot farm trials is pre-
sen~d without prt\sentj.ng the individual trial reports. . .

11Contribution from the Plant Phyeiology Department, Virginia Truck Experiment
Station, Norfolk. Paper No. 127, Journal Series. Approved for publication
November 'J1956. . ,

V Grateful acknowledgement'of 'assistance' in a portion of this work is~de to
the Monsanto Chemical Company, Minerals and Chemicals Corporation of America,
the Zonolite Company, John H. Dulany & Son, Inc., and the Eberw:LneBros.
Canning Company



The 1 and 2 lb. per acre rates of CDECwere tolerated by all
orops without any growth retardation or other signs ot injury.
The 4 and 6 lb. per acre rates ot CDECretarded spinaoh and
mustard greens slightly.
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Results ot Experiment Station Pre-emergence CDECRate Studies

Trial I. Resulte ot Pre-emergenee Sprays ot ODECon Fall Plantings of Leat Crops
andCabbage.

Trial Location. Experiment Station tieldat Norfolk. ~!l:E!: Sandy clay loam.
Orge varieties: . Turnip Greens - Seven Top

Mustard Greens Giant Curled Mustard
Hanover Salad
Kale Vates Blue Sootch
Cabbage Round Dutoh
Spinach Old Dominion Blight Resistant

Susc~tible Test cro1: Italj.an R;re Grass. ~ Desie: 5 X Latin Square.
t'lot~ize: ;o-rt. 0 row. One row each of 3 croPS on each 42-inch bsd," "Seedins
rra:Ei:-standard commercial. Plantinf nrt~: Approx. i inch. PlantinLDate: .
~/55. Treat. Date: lD/6/SS. Me-ho 0 At~lication: All treatmen applied
in 5<>gals. water'ji'e'r acre. Chemical: cMc -chloroallyl diethyldithio
carbamate). Chemical Rates: 0, 1, 2, 4, and 6 lbs. per acre, Data Collected:
Yields and stand cou..··rlis:--Harvest Date: 3/22/$6. Area Harveste~row.
Rainfall Record: For 3 wk. periOd""To'Ilow.J.ngtreatment. Soil moisture at treat
ment time - medium. 1st wk. 0.05 in. J 2nd wk. O. SOin., 3rd wk. 0 in. Total
for 3 wk. period 0.55 in.
Te,erature Record: For.3 wk. period tollow.J.ng treatment in degree-hours above
O· • 1st wk. nmoS,2nd wk.· 9147, 3rd wk. 8600. Total tor .3wk. period 27952
degree-hours above 00 F.

Observations:
Crops

--

Weeds

Italian rye grass was used as a sensi ti va test crap to indi
oate the herbicidal activity level of the chemical. Results
showed that the 1 and 2 lb. per acre ratesot CDECwere not
sufficient to kill all at this grass. The 4 and 6 lb. per
acre rates killed all ot the rye grass.

The 4 and 6 lb. per acre rates of CDECcontrolled chickweed
and henbit.

Yield~ Stand Results:

.1 .""f". .', ~."

(See table on following page)

I-
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_... Table r
SlUDI'Ilal'YTable of Averages

Lbs. CDECPer Acre L.S.D.

£!:s?2 Item 0 ,1 2 4 6 5% 1%-
Turnip Greens Yield-Tons/A. 6.8 6.3 6.1 6.6 S.2 0.7 1.4

Wt./100 Plants-Lbs. 4.8 4.6 S.S 6.1 5.7 1.8 2.5

Mustard Greens Yield-Tons/A. 5.7 6.0 6.5 6.1 4.7 0.3 0.7
, Wt./l00 Plants-LOs. 3.7 4.8 5.7 4.6 3.5 1.0 1.4

Hanover Salad Yield-Tons/A. 6.6 6.6 6.3 6.8 7.1 1.2 2.3
Wt./l00 Plants-Lbs. 6.1 8.1 7.1 6.6 9.5 4.1 5.6

Kale Yield-Tons/A. 5.6 5.9 5.4 S.2 5.2 0.3 0.7
Wt./lOO Plants-Lbs. 3.1 3.9 3.5 3.2 3.6 0.7 1.0

Cabbage* To,tal Plant wt.-Tons/A. 5.2 4.0 5.7 S.l 4.7 0.3 0.7
~ :w~~/1OO Plants-Lbs. 5.7 4.0 4.7 5.0 4.8 1.3 1.6

Spinaoh Yie1d-Tons/A. 4.2 3.7 3.1 3.7 3.5 0.2 0.3
Wt./l00 Plants-Lbs. 5.5 4.8 4.9 4.4 4.3 1.3 1.8

*Plants not' mature. Leaf and stalk weight on],y.

Trial II. Results of Pre-emergenoe Sprays of CDECon Spring Plantings of Leaf
Crops and Cole Crops.

Trial Looation: Experiment Station field at Norfolk. Soil 'J.'yp_~: San~ ola,. loam.
Crop Varieties: Spinach ' - Old DominionBlrgJitResistant

Turnip Green~ - "Pomeranian White, Globe
Mustard Greens Giant Southern Curled
Hanover Salad Greens - Early Hanover Salad
Kale Vates Dwarf Blue Curled Sootoh
Cabbage Ferry's Round Dutch
Brocooli Early Green Sprouting Calabrese
Brussel SpraQ.ts Catskill
Cauliflower' Snowball

Suso~tible TestAroi' Italian:Rye Gra~s. ~ Design: S X Latin Square. Plot
~: 1 row-;gJ,,' ong. One row each of 3 crops' on each 42-inch bed. Sees8.ii'l
Rate: Standard oameraial. Planting Depth: Approx. i inoh. Planting Date:
'47WS6.,Treat. Date: 4/3/56';- Method of Attlioation: All treatments appned in
50 gals. water peracre. Chemioals:Clmc -chloroal1yl dietl'v'ldithio carbamate).
CIPC (isopropyl-N-3-chlorophenyl carbamate). Chemical Rates: CDEC(2, 4, and 6
lbe. per acre). CIPC (1 lb. per acre). Data Collected: yields and stand counts.
Harvest Date: '5/24/56~ Area Harvested: 20ft. of row. '
RiiIifall'ReOord: For 3 wk. period following treatment. Soil moisture at treatment
me - medium. 1st wk.. 0.23 in., 2nd wk. 0.S9 in., 31'dwk. ).19 in. Total for
3 wk. period 4.01 in. .
T:m£erature Record: For ,3 wk. period ~ollowing treatment in degree-~oura above
o F. 1st Wk.9658,2nd wk. 8700,31'd wk. 6050. Total for 3' wk. period 25601
degree-hours above 00 F.
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Weeds

&! Grass

Observations:
Crops All of the crops showed some retardation during the earJ..v stages

of growth in all treatments. Retardation was outgrown in the 2
and 4 lb. per acre rates of CDECin all crops but was still
noticeable in some ot the crops at harvest in the 6 lb. per acre
rate. The retardation in the CIPCplots was much greater in all
plots as compared to CDECtreatments.

The 4 and 6 lb. per aore rates of CDEcand 1 lb. per acre rate
ot CIPC controlled the Italian rye grass.

Aooeptable control ot ohickweed and henbit was obtained with
the 4 and 6 lb. per acre rate of CDEC. Chiokweed was controlled
by 1 lb. of CIPCper aore.

Yield and Stand Results:-

-~- '

Item-

Table II
SUlIllla.l7 Table of Averages

Chemical and Rate elbs.IA.)
CDEC CDEC CDEC CIPC L.S.D.

o 2 4 6 1 5% 1%

1.0 1.5

2.8
2.1

2.8
1.4
1.5
1.4

5.1
.3.1

2.7
2.4

4.3
2.3

5.6
3.2

2.9
3.1

4.6
2.7

7.2 6.7 7.6 7.6 6.1
2.8 2.3 2.9 2.2 2.7

6.6 6.6 6.2 5.8 0
1.9 2.4 1.8 1.1 0

4.8 4.5 5.0 5.9 4.0
3.0 3.3 2.1 2.4 2.8

3.3 3.0 3.1 2.4 2.9
2.0 1.8 1.5 1.2 1.8

5.8 6.0
3.4 4.4
2.5 ' 3.4
2.8 3.1

3.2 4.4
2.4 2.8

Total Plant Wt.-Tons/A. 2.8 .3.5
Wt./lOO Plants-ths. 1.8 1.1

Hanover Salad

Cabbage*

Kale

Turnip Greens

Mustard Greens

Cauliflower*

Broccoli*

Yield-Tons/A.
Wt./100 Plants-Lbs.

Yield-Tons/A"
Wt./100 Plants-Lbs.

Yield-Tons/A.
Wt./100 Plants-Lbs.

Yield-Tons/A.
Wt./lOO Plants-ths.

Yield-Tons/A.
Wt./l00 Plants-Lbs.

Total Plant Wt.-Tons/A.
Wt./1OO Plants-Lbs.

Total Plant Wt.-Tons/A.
Wt./100 Plants-Lbs.

Brussel Sprouts* Total Plant Wt.-Tons/A.
Wt./1OO Plants-Lbs.

Spinach

*Plants not mature. Leaf and stalk weight only.

Italian ~e Grass Yield-Tons/A. 2.6 0.5 0.2 0 o
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Results 9£~~52 ~eplicated Small ~ot Trials .2!!!:!£!!

Spinaoh, ~,g:ny?' Greens, !!!!' ~ Collards

A series of sets ot replioated small plot farm trials on the use of CDEC
involving both spray and granular pre-emergenoe applioations on these crops con
tirmed the oonolusions of earlier work that this ohemioal has practioal poss
ibilities tor these crops.

Granular applications using .30-40and .30-60RW Attaclay as the oarrier for
CDECwere as effective as sprays in oontrolling weeds. Results indioate that 50
pounds of either of these carriers is a suffioient amount.

Results of these trials indioate that rates of :3 to 4 pounds of CDECper acre
are effective during temperatures above 600 F. Lower rates of 2 or :3pounds per
aore appear acceptable at lower temperatures. Observations on the various soils
involved indicate that very sanetv' soils require lessCDEC fOl' effective weed
control than do heavy soils.

Observations of effects of these pre-emergenoe applications of CDECon crop
vigor and stand revealed some stand reduction and a retardation of growth in the
early stages but were much less than those caused by CIPC and were not considered
to beot practical importanoe. Data indicate that s~d1ng rates of- these crops
should be increased when CDECis used and the date of planting should be advanoed
one to two weeks to offset the retarding effect on the orops.

Effeotive control of ohiokweed, henbit, and annual grasses .were observed in
the majority 'of these trials when soil moisture was high enough at the time of
application to give quick weed seed germination. Weed control failures were in
large part assooiated With low soil moisture conditions. The optimum time for
applioation was imIIlediately atter planting. Delayed applications with rain
intervening 'Whiohsealed the soil surface did not give satisfactory weed control.

Results £!.1956 I!!eliminan; Trials .2!lQ.2!!Crop Seed..~

Broccoli, Brussel Sprouts,. andCauliflower

Observations on replicated plot~-of·'thes~ crops treated with pre-e~ergence
applications of CDECin spray form and in granular form on No. :3Vermiculite and
on 30-60 Rl1MAttaolay indioated that all of these forms of applioation were
practioal in controlling annual grasses. Some reductions in stand and orop
vigor were noted, indicating a need for earlier planting and increased seeding
rates. Irrigation immediately following treatment was especially effective in
giving acceptable weed control in dry weather. Irrigation before planting was
not as effective. These trials indicated that 4 pounds of CDECper acre would
be an acceptable rate of applioation in the hot summerweather when these crops
are planted.

Summary~ Conclusions

CDECwas used in spray and granular form as pre-emergence applications on a
number of vegetable leaf crops and cole crops.
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Results indicated that CDECapplied immediately after planting on spinach,
kale, collards, turnip greens, mustard greens, Hanover salad, cabbage, broccoli,
cauliflower, and brussel sprouts has practical possibilities for control of
annual grasses, chickweed, and henbit in these crops. Rates of 3 to 4 pounds
in warm weather (above 600 F) and 2 to 3 pounds per acre in cool weather (below
60° F) appear feasible.

CDECon granular carriers such as .30-40or .30-60RW Attaclq and No. 3
Vermiculite were as effective as sprays of this chemical in controlling weeds
in pre-emergence applications.

Literature Cited. ---
(1) Danielson, L. L. Herbicide evaluations on vegetable leaf crops.

Proc, NEWCC1956: 124-131. 1956.
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Persistence and Penetration of 3-E-Ghlorophenyl-l: l-dimethylurea (CMU)

in Aspara~us Soils

R. E. Baynard, E. M. Rahn, and G. F. Somers
Delaware Agricultural Experiment Station

ABSTRACT11
\\1J:lereCMU(3-p-chlorophenyl-l, l-dimethylurea) has been applied to asparagus

for weed control for .5years at recommended rates (2 lbs. of Karmex W, 106 lbs o

of CMU,both before and after cutting season), no CMUpersisted over the winter
in 1956, or in 1955 and 1954, in the top 8 inches of soil, A bio-assay, with
oats as an indicator plant, was used to determine CMUlevels in the soil Citwhich
was a Norfolk sandy loam.

CMUdisappeared slowly during the first month after application (13% in the
spring of 1956), after which disappearance became more rapid (65%disappearance
by 7 1/2 weeks .after the spring application in 1956). Disappearance was more
rapid after the summer application than after the spring application 04% and 13%
respectively a month after application in 1956). Cultivation accelerated dis
appearance of eMU considerably. Disappearance was slightly more rapid from soils
with higher organic matter content,

A small amount of CMUpenetrated to the 4 .. 8 inch soil level. A maximumof
0.19 lbs. per acre at the 4 - 8 inch level was reached a month after the 1956
spring application of 1,6 lbs. of CMU, No CMUpersisted over the winter at the
4 .. 8 inch depth. There is no indication, so far, that penetration to this ex
tent, to the 4 - 8 inch layer, is harmful to asparagus.

1/ Abstract of a manuscript to be submitted to WEEDS.
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1
PROGRESSREPORTONWEEDCONTROLIN ONrONS, CRUCIFERS,ANDSw'EETCORN

S. L. Da~, R. L. Saw,yer and R. W. Robinson 2

ONIONS

Previous work at this station on weed control m transplanted Sweet
Spanish onions indicated the most promising materials to be c.rop.c., monuron,
and dduron, Directed application of these sprays was always preferable to
overall application. The past season's work was large1ya continuation of the
promising aspects of the 1955project, wherein the primary objeotive was to
determine the maximUmusefullness of herbicides in this type of production.

General Methods

c.r.p.c. was used at 4 pounds per acre, monuron and diuron at one-half
pound per acre, per application. A split-plot design with four replications
was used. The chemicals formed the three major plots with each of these
divided int.o the following eight treatments:
(I) one application imme~ely after setting
(2) one application immediately after setting and again at 6, 9, and 12 weeks
(J) 3, 6, 9, and 12 weeks
(4) 6, 9, and 12 weeks
(5) 6 and 12 weeks (ourrent suggestion for trial with c.r.r.c.)
(6) 3, 6, 9, and 12 weeks (50%higher rate on last application)
(7) 6, 9, and 12 weeks (50%higher rate on last application)
(8) check

Texas grown Sweet Spanish transplants were set April 24 and treatment 1
and the first application treatment 2 put on the same day. Subsequent treat
ments were applied at the intervals mentioned aboveo All plots were hand weeded
immediately prior to chemical treatment.

Results

Pertinent data from the experiment are given in Table 10 Split plot
analyses of these data indicated that the three chemicals were equally effective
in controlling weeds. Differences between treatments were highly significant
and in general, no chemical-treatment interactions occurred. This would
indicate that the selection of the best combination would depend on the response
of the onion crop.

Yield of onions was affected greatly by chemicals and treatments; in
addition the chemical-treatment interaction was significant. Mbnuron was most
injurious to the crop, followed by diuron. No C.I.P.C. treatment had any

1
Paper No. 406, Department of Vegetable Crops, Cornell University

2
Long Island Vegetabl€ Research Farm, Riverhead, NewYork



Table 1. Performance of Various Herbicide Treatments in Trc'nsplanted Onions

Yield WeedCountl WeedCount WeedCount WeedRating at 3
Treatment Bus./A. June :; June 26 :JulY17 Harvest-Aug. 13

Monuron,April 24 66, 1 10 32 5
It " 11 + 6,9,12 ws. 507** 1· 2 3 3
11 :3,6,9,12 weeks 537** 1 2 3 6 3
n 6,9,12 weeks 582*' -- 7 19 3
fI 6 and 12 weeks 630 -- 2 14 5
II 3,6,9..,:;2 weeks

(50%higher rate on 12 weeks)45~ 1 4 5 1
If 6,9,12 weeks

(50%higher on 12 weeks) 539** - 7 10 3
" Check 704 s 34 30 5Diuron, AprL 24 647 1 35 31 5II It It + 6,9,12 weeks 621* 2 1 2 3t
1I 3, 6, 9, 12 weeks 57~ 1 1 0 2n 6, 9, 12 weeks 651 - 3 4 3It 6 and 12 weeks 68, -- , 9 4n r,6,9h12 weeks

50% igher ra.te on 12 wks) 61~ 1 3 1 2II 6, 9, 12 weeks
(50%higher rate on 12 wks.) 622* -- I 4 2n Check 710 13 54 6.3 5CIPO April 24 721 1 21 24 5II

It ". + 6,9,,12 weeks 738 1 9 5 2II 3, 6; 9, 12 weeks 713 1 3 2 2It 6, 9, 12 If 735 15 4 2--It 6· and 12 weeks 718 18 19 2-II 3, 6, 9, 12 weeks
(SQ%higher rate on 12 wks.) 724 1 5 3 1.5n 6, 9, 12 weeks
(50%higher rate on 12 ws.) 724 -- 22 7 2n Check 702 7 85 58 5

* Yield different from check at 1911 and 100:1** l'I.)1 2 3 V"t

area 4' x 81t no herbicide applied to this date 1= no weeds 5 III very weedy
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effect on yield. Treatment imme!!iately atter setting the plants did not reduce
yields, but neither did it provide any advantage over the three week treatment
in weed control. Treatment at tilree week intervals through the growing season,
up until the time of lqvby, reduced the amount of hand weeding to approximately
ten percent of that required in the cheeks.

The results of this year's work, in agreement with earlier findings, in
dicate that CIPC is the best material available at the moment and that several
applications can be made without' harming the crop. The first application
should be madp.between the time of setting and the appearance of the first
weeds--under our conditions normally two to four weeks. Subsequent applications
can be made at three to four week intervals, depending on the weed p%'ob1em
involved. All treatments should be at the rate of three to four pounds per
acre and preferably as band sprays directed towards the base of the plants.

CRUCIFERS

The general production practice for crucifers in this area is to produce
the plants in seed beds, then transplant them to the field at five to six weeks
of age. A main deterrent to direct field seeding is the problem of weed control
during the period of plant establishment. Three experiments were conducted on
this problem during the 19,6 growing season. The first was on early planting
of Danish cabbage, the second on a midseason planting, and the third on a
commercial farm growing Chinese cabbage.

Experiment 1

Seed of Empire Danish variety was sown April 26 and the treatments listed
in Table 2 put on immediately. Crop stand, injuty ratings, and weed counts
were made five weeks later.

2.5
2
.3
4
4.>.5
.3
2
2

1
0.7

2
4.5

13
13
3,
4

10
8
9
o
o
2
o
o

21
6

4
I-no injury, 5= severe

Weed Count"
10

9
8
6
6
6
7

10
o
o

10
7
o
9
3

.3
area 4r x 811

Stand Count2

Table 2. Effect of various pre-emergence treatments on weed control in direct
seeded oabbage.

Treatment 1

CDAA 2 Ibs./A.
CDEC U

Crag DCU s 1bs./A.
Crag DCU n (mixed into soil)

II 11 10 If

CIPC 1.5 Ibs./A.
,519 (Niagara) 1.5 Ibstl/A.
,,21 It 1 0 5 It

Diuron .25 Ib./A." .,0 !t

Neburon .50 If

It 1.0 11

tt 2.0 II

Check
L.S.D. 5%

1 2'
acti ve ingred. basis Per 8 t row
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The results from this experiment indicated that treatments 1, 2, 3, 6, 7,
8, and 11 were worthy of further stu<tr. .

Experiment 2.

Materials which had looked promising in the earlier trial were studied in
greater detail and two addition ones, Vapamand Geigy 444were inoluded. The
seed was sown June 28 and the treatments put on in bands over the row the
following day. One-halt inch of water was applied immediately to the Vapam
plots and the next day the entire area was irrigated with one inch of water.
Two inches of rain fell during the period. July 4-6. TheVapam plots were
reseeded at one and two week intervals after the chemical had been applied.
Weed and stand counts were made July 25 and are presented in Table 3.

Ta.ble 3. Effect of several herbioides on cabbage seeded directly in the field
June 28.

*, .. ,.-.i:"", Weed Counts
**Treatment ., ,", Broaa Grass Cabbage Stand

CDAA Ilb./A. 61 8 33
It 2 11 91 3 37

CDEC 1 It 63 25 29
It 2 n 49 17 22

DCU 3 It 123 11 26
It 5 n 119 13 29

CIPC 1 n 11 7 24
TI 2 It 2 14 29

Niagara 5519. 11b./A. 158 23 27
II tt 2 tt 82 8 25
II tt :3 n 59 7 20

Niagara 5521 1 n 116 13 21
It . It 2 " 71 21 23
It tI 3 It 40 6 20

Neburon l/i tl 74 13 24
It It 83 16 36

Vapam,1 qt./l00 sq. ft. seeded 1 wk. later 0 0 30
fI tl II II If tt 2 wks. 11 0 0 31

Geigy 444 2 Ibs./A. 78 12 27
It It 4 It 70 6 29
u II 6 " 31 6 29

Check 117 16 .3"..
Check 107 11 33

L.S.D. 5% 35 6 ns

* *It

area 811 x 48n 10' of row
J <.

Several observations were apparent from this trial. None of the treat
ments were as effective as they had been earlier in the season in controlling
weed growth. CIPC was definitely superior to 5519 and 5521 under the oonditions
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of this test. ODECwas rated slightly above CDEA. Geigy' 444was not effective
at the rates used. The performance of; CIPC was satisfactory and crop damage
negligible. The latter point has usually been the prQblelll with this chemcial
as the range of oabbage tolera..'l'lce is relatively small. Vapam gave oomplete
weed control for a period of 7 weEtks; at the end of that time an accassional
small weed came in. It the application of this material can be made economically
feasible it could prove very useful. .

Experiment 3.

Assistance was requested by a local Chinese farmer on a severe weed problem
he had to contend with. The soil involved was a san<\y loam and was extx'emely
heavily infested with weeds, particularily lambs quarters and several species
of summer grasses. His nonnal practice was direct field seeding in rows ten
inches apart. His estimated cost of controlling the weeds (practically all
hand work) under these conditions was in the vicini ty of two hundred dollars
per acre. After consideration of the factors involved the following materials
were selected for trial: soil '!f'umigant.stf - methyl bromide, Vapam, and Crag 974;
plus cyanamid, Niagara 5519"and CIPC.

The herbicides were applied July 12. Vapam treatments were watered in with
three-fourths inches of water and the 974 and cyanamid raked thoroughly into
"the top one to two inohes of soil. The methyl bromide was applied under POl1'
ethylene tarps. The grower's seed of Chinese cabbage was used and was planted
on this date in the check plots and those receiving CIPC and 5519treatments.
A portion of each methyl bromide plot was sown July 17 and the rest July 20.
The Vapam, 974, and cyanamid plots were seeded July 20 and 28. The following
observations were made thrOugh the period to September 1 wenthe area was
disked to prevent the grass from seeding. 1. M9thyl bromide. This material
was used! at one and two pounds per hundred square feet. Weed control in both
cases was good but not perfect. The crop from the July 17 seeding, i.e. five
days aft.er treatment, was definitely stunted.
2. Vapam. Rates used were one and one and one half quarts per hundred square
feet. Both gave complete control of all weeds.. The higher rate produced some
crop injury, the lower little or none. In"tervals after harvest (8 and 18 days)
were not dilf erent from each other. The performance of this material was very
satisfactory.
3. Crag 974 was applied..-..'f.lloo, 200, and 300 pounds per acre. The two higher
rates gave oomplete and"1Ower excellent control of weeds. Crop inju.r:y was
severe at 300 pounds, light to moderate at 200 pounds and nil at 100 pounds.
Injury appeared to be somewhat greater at the 8 day interval than at the 18 day
interval. The performance of this material was very satisfactory.
4. Cyanamid at 800 and 1200 pounds per acre was not satisfactory under the
conditions of this test. The higher rate gave good weed control but injured
the crop; the lower rate produced on,1yoslight crop injury but 1mS ollly' fair
as a herbicide •
.5. .CIPC at 2· and 3 pounds per acre reduced the Weed stand and gave a fair
measure 01' control up to the lOth of August. No crop injury was noted.
6. Niagara 5519at 3 pounds per acre performed about midway between the 2 and
:3pound rate of CIPC.
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SWEETCORN

A block of Iochief sweet corn was planted July' 26 with the primary purpose
of comparing Simazin to the standard use of dinitro ~re-emergence in this area.
The following treatments were involved: Simazin at '2" I and It pounds per
acre; din! tro 1 gallon per acre immediately after seeding; .dini tro 1 gallon
per acre at c6meup and check. Normal cultivation was given the middles but a
one foot band over the rows was left undisturbed. Final observations were
made on weed growth in the plots on October 10, just prior to harvest.
Considerable grass was present at the lowest rate of Simazin and the pre
emergencedinitro. Dinitro at comeup was· rated somewhat better· than the
two mentioned previous~ and could be considered satisfactory commercial
control. One pound per acre of Simazin· was still giving excellent control
and the 1..5pounds per acre plots were essentiall.y weed free.None of the

, ' treatments affected yield. It is possible that higher rates would be required
for comparable control in corn grown during the earlier part of the season.

SUMMARY

1.· M:muron, diuron, and CIPC were found to be eqtial~ effective in controll
ing weeds in transplanted Sweet Spanish onions. CJPC is the preferable
material, however" because of high crop tolerarance to it.

2. C1PCShould be used at 3 to 4 pounds peracre1per application, under our
conditions, and can be applied at 3 to 4 weeks intervals during the growing
season. Band sprays directed towards the base of the plants reduce the cost
and increase t he effectiveness ot the herbicide.

3. CIPC at 1 to 2 pounds per acre looked fairly good in direct seeded cabbage
and Chinese cabbage. CDECwas considered worthy of further trial. Two soil
t'fumigants ll , Vapamand Crag 974 gave excellent weed control in soU heavily
infested with weed seeds.

4. Simazin at 1.5 pounds per acre gave weed control superior to that of one
gallon per acre of d1nitro either pre-emergence or at emergence.
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WEEDCONTROLIN SWEETCORN- 1956

W. H. Laohman and L. F, Michelson*

Massaohusetts Agrioultural Experiment Station
Amherst, Massachusetts

The preliminary screening of ohemicals for control
of weeds has provided many potential weed killers for
sweet corn. The extreme variation of soils, climate, and
cultural methods found where this crop is grown, however,
makes it imperative to subject these promising chemicals
to wide scale tests before their general use can be approved.
This paper presents the results of testing some of the

. newer materials at Amherst, Massaohusetts during 1956,

Materials ~ ...M.-et.-h.;;;;;o_d...s

Twenty-eight treatments, involVing fourteen ohemicals,
were applied to plots of Seneca Beauty sweet corn; these
treatments were replicated three times. Each plot consisted
of four 24-foot rows. The seed was planted by hand, with
the rows spaced 3 feet apart and the hills 3 feet apart
in the row, Records'were taken from the two middle-plot'
rows only. The soil, a Scarborough very fine sandy loam,
was prepared in the usual manner, and an 8-16.16 fertilizer
was broadcast at the rate of one ton per acre, The corn
was planted on June 25, 1956,

All the chemicals, except Treatments 2 and 3, were
applied pre-emergence on July 26, the day after planting,
Treatment 2 was applied just as the corn plants emerged on
July 1, and Treatment 3 applied at the spike stage on
July 3. The various chemicals with their respective per
acre rates are listed in columns 2 and 3 of Table I. All
the chemicals were diluted with water and applied at the
rate of 50 gallons per acre, The sprays were applied
with a Brown Open-Hed No. 4 hand-pressure sprayer fitted
with a No, 8004 Spraying Systems Tee Jet, fan-type nozzle.
The soil was in good condition tor seed germination and
growth,
i

The weed population consisted of purslane; smartweed,
lambie-quarters, chickweed, galinsoga, pigweed, and crab-

il-TE:anksare due to the JUlierlcan Paint· Co., DowChemica!
Co., DuPont Co" Heyden Chemical Co., Monsanto Chemical
Co., Naugatuck Chemical Co., and Niagara'Chemioal Co. who
kindly supplied the various weed killers.
Contribution No, 1086 of the University otMassaohusetts,
College of Agriculture, Experiment Station, Amherst, Mass.

/
//

/'

\ ..
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grass. The readings on weed count, weed height, and
crop height were made on August 1, and then the plots were
all cultivated once prior to lay-by. Rainfall during
July and August was only two-thirds of normal, and"tempera
tures were just about normal for the period, The crop
made just average growth until September 191 when the ears
were harvested and weighed.

Results

The results of the tests are presented in Table I.
It is readily apparent that all the treatments were effect
ive in reducing the stand and size of the weeds as
oompared to the growth o~ ~~eds in the check plots; the
differenceS were highly significant. The Neburon treat
ments (Plots 12 and l3) and the Karmex Wand 2,4-D mi~ture
(Plot 14) were especially outstanding, because no weeds
grew there throughout the summer. Although the stand of
weeds was sparse in all the treatments, the weeds grew to
a height of 10 to 14 inches in all but plot 11 of the
Karmex-treate~plots, in plot 21 where 8 pounds of 5519
per acre were used, and also in plot 28 where one pound
of ACP M-177 per acre was used.

Co~n plants in the plots treated with Neburon were
smaller through the-growing season and significantly
shorter than the pldnts in the plots receivihg the other
treatments when measurements were made on August 1. The
yield of ears from these short plants was the lowest in
the tests o The variability of yield was great enough so
that only the six highest-yielding treatments were
signifioantly greater than the two aowest-yielding Neburon
treatments 0

Summary;

Reaction to Dinitro and 2,4-D treatments was about
the same as that of former years. For several ye~s TCB
has appeared very promising as an herbicide for corn,
Emid and CDECalso performed very favorably this yearo
When 3Y9 was used at 10, pounds per acre, results were good
also. The Karmex Wand; a,4-Dmixture looks very promising,
and variations of this mixture should probably be tried,

It is evident that yield was sacrificed in some of
the treatments at the expense of good weed control. A
reduction in the rate of some of the chemioals might
provide good commercial control without reducing yields,
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TABIE I. Effect of Chemicals on Weed Control, Growth, and Yield
of Seneca Beauty Sweet Corn

Planted June 25, 1956 - Recorded August 1, 1956

Rate Vleeds Weed Crop Ear Yield
per Acre per Height Height Height Marketable

Plot Treatment Lb.active S ~ Ft. Inches Inches Lbs. Ears ~s~
1 Premerge e-OO 3.0 ~o 20.7 o. 21.3
2 DN (Premerge) 4050 .7 2.7 17.0 0.63 16.7
3 DN (premerfe> 2.25 2.a 4-.1 16.3 0.68 18.1
4 Dow Forma 0 1.50 3.7 4.3 20.0 0065 20.3
5 Emid 1.50 1.3 307 20.0 0.62 20.3
6 Karmex W 0.60 3.7 9.7 22.0 0.62 19~4
7 Karmex W 0.80 2.7 10.7 20.0 0.62 16.4
8 . Karmex DW 0.60 4.0 12.3 19.3 0.56 16.2
9 Karmex DW 0.80 2.0 12.1 20.1 0.65 11.1

10 Karmex DL 0;.60 4.0 14.3 21.3 0.67 22.3
Ii Karmex DL 6;80 1.0 8.0 18.0 0.68 20.1:";
12 Neburon 5~00 0.0 0.0 14.0 0.61 1$.4
13 Neburon 1450 0.0 0.0 13.·0 0.63 15 •.0
14 Karmex W + 0.60 000 0.0 18.0 0.65 19.5

2,4-D amine 1,,50
15 TCB (R.C. 1281-AD) 1000 0.7 3.3 19.3 0.61 19~3
16 PCB (ACP-M103A) 1.00 403 7.7 24.0 0.13 26.0
17 TCB + 0.75 1.3 1.3 22.0 0.73 25.6CDAA 6.00
18 TCB+ 0.75 0066 ).3 21.3 0 ..72 24.7CDEC 6.00
19 CDEC 6.00 1.3 3.0 20.0 0069 25.020 CDEC 9.00 1.3 3.7 20.7 0.69 23.721 5519 8.00 4.0 12 00 20.0 0.66 21.622 5519 12.00 1.3 9.0 18.7 0.66 21.323 5521 8.00 1.3 6.7 20.0 0.70 25.0

...
)
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(Continued)

Treatment
n I

. Check
3Y9
3Y9

28 PCB (ACP-M177)
L.S.D. @ .0
L.S.D. @ .01

Rate
per Acre
Lb. active

lZ.OO

5.00
10.0.0

1.00

Weeds
per

Sa. Ft.
1.0

22 ..0
3.0
1.0
3.3

Weed
HeLghf
Inches
. 7Q3
20.7
6.3
1.3

10.0

Yield
Marketable
Ears ·Lbs.

20~9

18.9
24.2
2Q..7
2r,;.0

,,-~

..
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WEEDCONTROLIN CANNINGPEAS

by J. J. Jasmin and L. H. Iijrall

In order to compare some of the older recommended herbicides 'With newer
introductions and especially MCPB(gsmma-{4 chloro-2-methylphenoxy) butyric
acid) and 2,4-DB (gamma (2,4-dichlorophenoxy) butyric acid), tests were
carried out at the Horticultural Substation, Smithfield, Ontario, and the
Horticultural Organic Soil Substation, Stet Clothilde de :Chateauguay, Quebec.
At each location the tests were slightly different but for the sake of
comparison they are both reported in this paper. Prellminar,y work on 2,4-DB
and MCPBwas reported by Wain (2), (.3) and Carpenter and Soundy' (1).

Horticultural Substation, Smithfield. Ontario

On May 7, Perfection W.R. peas were sown on Berrien sandy loam at
normal 'Width between the rows and the rate of seeding recormnended for canning
peas in the area, Plots 8 feet wide by 20 feet long were treated with pre
emergence herbicides on May 10 and. with post-emergence herbicides on June 4.
All treatments were applied at low pressure in approximately·.30 gallons of
water per acre.

A randomized block design was used for this experiment 'With fi VEl
replications and ten treatments as follows:

1. Control, no herbicide nor any kind of weeding.
2. Amine DNBP(Premerge) at the rate of 6 lb. of DNBPper acre, applied at

pre-emergence •
.3. Amine DNBP(Premerge) at the rate of 1t lb. of DNBPper acre, applied at

post-emergence when the peas were approximately 4 inches tall.
4. MCPB(Tropotox), the sodium salt of gamma (4 chloro-2-metbylpheno:xy)

butyric acid, at the rate of 24 oz. of MCPBacid per acre, applied at
post-emergence ()

;. MCPthe amine form of (4 chloro-2-:n;ethylpheno:xy) acetic acid, at the rate
of 5 oz. of MCPacid per acre, applied at post-emergence. <

6. MCPBthe amine form of gamma (4 chloro-2-methylpheno:xy) butyric acid, at
the rate of .32 oz. of MCPBacid per aore, applied at post-emergenoe.

7. MCPB,the ester form of gamma (4 chloro-2-methylphenox;y) butyrio acid, at
the rate of 24 oz. of MCPBacid per acre, applied at post-emergenoe.

8. 2,4-DB, the amine form of gamma (2,4-dichloropheno:xy) butyric aoid, at the
rate of .32 oz. of 2,4-DB acid per aore, applied at post-emergenoe.

9. 2,4-DB the ester form of gamma (2,4-dichlorophenox;y) butyric acid, at the
rate of 24 oz. of 2,4-DB acid per acre, applied at post-emergence.

10. 2,4-D the amine form of 2,4-dichlorophenoJlj" acetio acid, at the rate of .3
oz. of 2,4-D acid per acre applied at post-emergence.

Plots were left untouched until it was time to harvest them. Weed counts
were taken on June 21 by counting the total number of weeds in 6 square feet
taken at random in each plot. Stand was oaloulated two days before, on June
19, by counting the number of pea plants in four six foot sections of row
taken in each plot. At harvest, the total weight of shelled peas per plot

Contribution No. 88.3 from the Horticulture Division, Experimental Farms
Service
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was measured, and texturemeter readings were detennined from each p10t by
taking the average of three readings on samples lifted fr0m the bulk lot of
shelled peas from the plot. Results from all these are given in Table 1,
together with average weight of shelled peas per plot taken on July 17.

Table 1. Effect of herbicides on Canning Peas at Smithfield

Stand of
Texture- peas in

Yield of meter 4 6-ft. Comparative
shelled reading section weed popu-
peas per at har- of row lation in 6

Treatments plot vest per plot square feet
(lb.)

1. Control 7.4 106 154 64
2. DNBPpre-em. 8.5 107 142 16
3. DNBPpost-em. 10.1 115 145 17
4. Sodium salt of

MCPE 8.0 100 137 31
5. Amine of MCP 7.5 102 139 27
6. Amine of MCPB 7.3 100 138 35,
7. Ester of gCPB 7.4 105 144 34·
8. Amine of 2,4-DB 6.5 100 141 29
9. Ester of 2,4-DB 7.0 95 135 42
10. Amine of 2,4-D 7.0 99 135 37

L.S.D. at P : 0.05 1.7 8 N.S. 9

Discussion:

DNBPwas certainly much more efficient than any other herbioide on trial.
It gave a weed oount signifioantly lower than any other weed killer, a better
yield of shelled peas, and an earlier orop. Stand was apparently not
affeoted qy any of the herbicides .sinoe the differenoe in number of pea
plants per plot is not signifioantly differEjlnt. It is interesting to note
that post-emergence application of DNBPproduoed significantly earlier and
better yield than any other treatment exoept the pre-emergenoe application of
DNBP.

Next in line are the MCprs, then the 2,4-D's but the difference between
the two is not signifioant. At the rates used in this experiment and under
the oonditions of the test it seemSLthat the sodium salt of MCPBmay possibly
be a better herbicide for peas than any of the other MCP's or 2,4-D's used in
this experiment, although further trial will be required before definite
oonolusions oan be drawn.

Notes on general appearanoe, taken June 22, indioated that MCPand MCPB
caused ver,y slight twisting of the stem, ~arker color, and formation of
narrow pointed leaves in some oases. Apnormalities were more apparent where
the ester fom of MCPBand the amine form of MCPwere applied. Severe
distortion of the stem, narrow pointed leaves, wrinkled leaves, and a dark
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bluish-green color of the upper leaves were found where 2,4-D and 2,4-DB
were used, The symptoms were less severe with the amine form of2,4-DB.

Horticultural Orgasc Soil Substation. Ste. Clothilde, Quebec

On May 8 Perfection W.;R. peas were sown on marginal muck at normal
width between the rows and rate of seeding recommended for canning peas in
the area. Plots 11 1/3 feet wide by 60 feet long were treated with pre
emergence herbicides on May 11 and with post-emergence herbicidE1's on June
12. All treatments were applied at 70 lb. pressure in approximately 30
gallons of water per acre.

A randomized block design was used for this experiment with four
replications and eigh~ treatments as follows:

1. Control, no herbicide nor an.Ykim of weeding.
2. Amine DNBPat the rate of 6 lb. of DNBPper acre, applied at pre-

emergence 0 .

3. Amine DNBPat the rate of It lb. of DNBPper acre, applied at post.
emergenoe when the peas were approximately 4 inches tall •.

4. MCPB(sodium salt) at the rate of 24 oz. of MCPBaoid per aore, applied
at post-emergence.

5. MCPB(sodium salt) at the rate of 36 oz. of MOPBacid per acre, applied
at post-emergence ..

6. 2,4-D amine at the rate of 3 oz. of 2,4-D acid per aore, applied at
post-emergence.

7. MOPamine at the rate of 5 oz. of MCPacid per acre, applied at post
emergence ..

8. Manuron at the rate of 3/4 lb. of aotive ingredient per acre, applied
at post-emergence ..

Plots were left untouched until it was time to harvest them. For
various reasons which could not be controlled this season, it was impossible
to harvest the whole experiment in one day.. Harvesting started onJuJ.;y 31
and ended on August 4. During these few days the temperature was rather
warm and the Peas matured quickly. Texturemeter reading were lOB on the
control when harvesting was started and 130 on the MCPBtreatment, harvested
on August 4. General readings on weed population, bloom, distortion and
appearance were taken on July 3.

Texturemeter
Yield of shelled readings at Date of

Treatments ueas {er ylot ha:r:;vest harvest
lb.

1. Control 14.6 108 3l-VII
2. DNBPpre-em. 22.2 123 3-VIII
3. DNBPpost-em. 23.5 116 3-VIII
4. Sodium salt of ~CPB 23.1 130 4-VIII
5. Sodium salt ot MaPB 33.5 122 4-VIII
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Texturemeter
Yield of shelled readings at Date of

Treatments peas yer ylot harvest harvest
lb.

6. 2,4-D amine 29.1 115 2-VIII
7. MCPamine 25.0 116 .)-VIII
8. Monuron 22.5 106 I-VIII

L.S.D. at P =0.05 9.4 5

Disoussion:

The higher rate of the sodium salt of MCPBappears to be a suitable
herbioide for canning peas grown on marginal muck. Yields were signi
fioantly higher than that of the oontrOl or arty' treatment except the 2,4-n
amine and the MCPamine. The treatments with DNBP,Monuron, and the lower
rate ofMCPB sodium salt all gave yields which were not significant1;r higher
than the oontrol.

The differences in texturemeter readings undoubtedly influenced the
yields obtained from some treatments, and in evaluating the treatment
effects in the above table this should be kept in mind.

It was found from general observation notes made on Jul;r .) that
blooming was retarded quite appreoiably by applioation of the sodium salt
of MePBand especially by the higher rates of application. No distortion
was observed from arty' of the treatments, but the sodium salt of MCPBand
especially the highest applioation produoed a dwarfing effect on pea plants
and the leaves of MCPBtreated plots were smaller than normal pea leaves.

Conclusionl

By oomparing results obtained from both of these tests it seems evident
that in this season at least DNBPwas muchmore efficient on mineral soils
than on marginal muck. Sodium salt of MCPBshould be tested more exten
sively as a selective herbicide on peas, at different rates, and on
different varieties, since it is evident from both experiments that this
ohemioal has appreciable qualities as a herbicide for peas.

References

1. Carpenter, K. and M. Soundy, Investigations into the Praotical Value of
MCPBas a Selective Weedkiller in LeguminousCrops. Bri Ush Weed
Control Conference 327-3.36, 1954

2. Wain, R. L. Selective WeedControl - SomeNewDevelopmenteat Wye.
}3ritish WeedControl Conferenoe .311-320, 1954

3. Wain, R. L. Selectivity of Herbioides. Meeting of WeedSociety of
America (Abstract) 41, 1956

37



/

38

Progress Report'on Chemical Weeding of Beets and Lima Beans1

Charles J. Nol12

The study of chemicals for weed contr~l in beans and beets is a
continuation of experiments run in previous years.

The two experiments described below were on Hagerstown silt loam soil
under wet growing conditions and with a severe weed problem. Cultivation
was practiced between the rows.

Procedure

The chemicals were applied with a small sprayer over the seeded row for
an 8 inch width. Salt was applied at the rate of 400 gallons .per acre of
solution. All other chemicals were applied at the rate of 34 gallons per
acre under a pressure of 35 pounds per sq. inch.

An estimate of weed control was made prior to harvest on a basis of 1
to 10, 1 being most desirable and 10 least desirable.

Seeds of the lima bean variety Fordhook 242 were planted June 14, 1956
with a spacing between seeds of approximate~ 3 inches. Pre-emergence
chemicals were applied two days after:planting at the rates shown in Table I.
Individual plots were 23 feet long and 3 feet wide. Treatments were random
ized in each of 10 replicated blocks.

Beets were planted June 14, with a Planet Jr. hand seeder •. Pre-emergence
chemicals were applied the day following seeding at rates shown in Table II.
The plots treated with salt were sprayed in a post-emergence application at
the time the beets had 4-5 true leaves. Individual plots were 24 feet long
and 2 feet wide. Treatments were randomized in each of 10 replicated blocks.

Results and Discussion

The results of the lima bean experiment are presented in Table I. All
herbicide treatments gave increased weed control as compared to the untreated
plot significant at the 1%level", Reduction in the stand of lima beans was
obtained with 3Y9 at both the 1 and 2 gallon rates of treatment significant
at the 1%LevaL, The weight of beans in the pods was increased as compared
to the unsprayed check by all chemical treatments significant at the 1%level.

1 . .
Authorued for publication on Nov. 23, 1956, as Paper No. 2104 in the
Journal Series of the Pennsylvania Agricultural Experiment Station.

2Assistant Professor of 01ericu~ture, Department of Horliculture, School of
Agriculture and Experiment Station, The Pennsylvania State University,
University Park, Pal



The results of the beet experiment are presented in Table II. All
herbicide troatments except salt and Herbisan gave increased weed control
significant at the 1%level, as compared to the untreated plot. Signifi
cant reduction in the stand of beets was obtained with Niagra 5519, Niagra
5521 and KarmexDWat their highest rate of treatment and Neburon, ACPMl18,
and ACPMl19 at all rates of treatment. Weight of topped beets was in
creased as compared to the unsprayed check significant at the 1%level for
the combination treatment of 10 Ibs. of TCAand 6 Ibs. of Endothal. with
KarmexWat t lb. per acre, with KarmexDWat t lb. per acre and with CDAA
at 6 Ibs. per acre. Increases in weight of topped beets significant at the
5% level were found with the combination spray of 10 Ibs .. of TCAand 12 lbs.
of Endothal, and CDAAat 9 Iba, per acre as compared to the untreated check
plot.

Conclusion

In the lima bean experiment taking into consideration the amount of weed
control, the stand of beans, and the yield of beans, the best treatments
were Premerge at 4 and 6 Ibs. per acre, Neburon at 4 and 6 Ibs. ~er acre,
ACPMl18 and Ml19 at 2 Lbs, per acre and Niagra 5521 at 1.tand 2'4 gal. per
acre. All treatments resulted in good weed control and increased yield as
compared to the untreated check plot.

In the beet experiment, taking into consideration the amount of weed
control and the stand and the yield of beets, the best treatments were the
combination treatment of 10 Ibs. of TCAand 6 Iba. of Endothal per acre,
10 Ibs. of TCAand 12 Ibs. of Endothal per acre, CDAAat 6 and 9 Ibs. per
acre, KarmexWat t lb. per acre and KarmexDWat t lb. per acre. Karmex
Wand DWtreatments at 1 lb. per acre reduced the stand and yield as compared
to the better treatments.

Abbreviations

The following abbreviations have been used in this paper for new and
relatively unfamiliar chemicals. other abbreviations or commonnames are
used for older or readily recognized chemicals.

Niagra 5519 sec. - Butyl N-(3-chlorophenyl) carbamate
Niagra 5521 (1-chloropropyl ...2) N-(3-chlorophenyl) carbamate
3Y9 tria ... (2,4 ..dichlorophenoxyethyl) phosphite
ACPMilB dimethylamine 4-(2,4-Dichlorophenoxy )-N-butyric
ACPMll9 dimethylamine 4~(4-chloro 2 methylphenoxy)-N-butyric
CDAAa-ch1oro-N, N-diallylacetamide
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Table I. The effect of chemical herbicides app1iod 2 days after planting
on weed control and on stand and yield of lima beans.

Average per Plot
*Weed Stand of Weight of beans

Herbicide Rate per Acre Control Plants in P2d - Lbs ,
Nothing 0 10.0 63 5.0
Premerge 4 1bs. 1.7 62 12.5

" 6 1bs. 1.5 68 13.7
Niagra 5519 1t gaJ.. 3.9 61 8.2

n n 2; gal. 3.4 73 9.9
Niagra 5521 1 gal. 2.7 67 10.0

11 " 2'4 gal. 2.1 68 12.8
3Y9 1 gal. 2..2 48 9.6

It 2 gal. 1.7 42 9.0
ACPMU8 2 1bs. 3.1 58 11.8
" Hll9 2 Ibs. 1.6 60 12.1

Neburon 4 1bs. active 2.2 72 12.0
It 6 1bs. active 1.4 71 14.1

Least Significant Difference 5%
It " II 1%

1.0
1.3

10
13

2.2
3.0

*Weed control 1-10: 1 perfect weed control
10 full weed growth



Table II. The effect of chemical herbicides applied the day following
planting on weed control and on stand and yield of beets.
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Average per Plot
-Weed Stand of Weight of topped

Herbicide .i.l.ateper acre - Ibs • Control Plants Beets - 1bs.
. Nothing 0 6.9 39.9 1.9

TeAand Endotha1 10 and 6 2.'1 51.0 4.8
II " II 10 and 12 1.8 36.2 3.8

+Salt 400 8.0 57.6 1.4
Niagra 5519 8 2.3 38.2 3.0

" II 12 1.3 15.6 1.7
Niagra 5521 8 1.6 34.3 2.7

II " 12 1.1 16.7 2.1
KarmexW t 2.1 50.7 5.9

n It 1 1.1 22.2 2.3
KarmexDli ~ 2.1 51.5 5.3

It It 1 1.9 16.1 2.6
Neburon 2 1.1 2.9 0.7

It 4 1.0 .7 0.3
ACPMl18 1 2.5 14.0 1.2
" " 2 1.6 4.2 0.6

ACPMl19 1 1.1 1.6 0.1
tl " 2 1.1 .$' 0.0

CDAA 6 3.0 52.8 4.3
n 9 1.9 40~4 4.0

Herbisan 2 gal. 6.5 47.7 0.9
" 3 gal. 6.7 37.1 0.9

Least Significant Difference 5% 1.1 22.3 1.7
" II " 1% 1.4 29.4 2.2

+Salt applied at 4 - 5 true leaf stage of beet
-Weed control 1-10: 1 perfect weed control

10 full weed growth
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WEED CONTROLIN BUTTERNUTSQUASH- 1956

W. H. Lachman and Louis F. Michelsonifo

Massachusetts Agricultural Experiment Station
Amherst, Massachusetts

Previous work at this station indicated that
squash c6~d be weeded suocessfully with pre-emergenoe
dinitro sprays (1, 2). The natural sequence of events
then was to try, other weed killers that might be adapted
to weeding fields of squash. The purpose of this paper
is to present the results of applying varying amounts
of seven pre-emergence weed killers to plots of Butter-

. nut Squash.

Materials and Methods.....;..;..;;;,...............--;;;";;";;,,.=,.;;,;,,;;;,,
The treatments ,involved several rates of applioations

of seven weed killers, These are listed in oolumns two
and three.of Table I, The soil, a Scarborough very fine
sandy loam of medium fertility was prepared in the usual
manner, and an 8-16-16 fertilizer was broadoast at the
rate of 1,200 pounds per"acre. The squash seed was
planted on June 19. 1956,'about one inoh deep, Ten seeds
were planted in eaoh hill, and the stand was thinned
later to three plants per hill.

The treatments were arranged at random and replicated
three times,' Each plot oonsisted of a four-hill row,
with the hills spaoed six teet apart and the rQws fifteen
feet apar:~, The we~d killer was applied to a strip six~

teet wide over the rowsJ weed oontrol in the nine-toot
seotion between the treated strips was 'dependent upon
cultivation. '

The weed killers were diluted with water and applied
at the rate of fifty gallons per acreo The spray was
applied with a Brown Open-Hed No.4 hand pressure sprayer
fitted with a No. 8004 Spraying Systems flat-spray Tee
Jet nozzle. The sprays were applied to the plots on
June 19, immediately after planting. The soil was rather
dry during this period beoause only a trace of rain fell
between June 10 and June 27, and then 0.49 inch of rain
relieved the Situation. Rainfall during July and August

;foThanKSare due to tne' Dow ChemIcal Co., Du :Pont Co.,
Monsanto Chemical COel Naugatuck Chemical Co~ and
Niagara Chemioal Co. who supplied the various weed killers,

Contribution No. 1087 or the University of Massachusetts,
College of Agriculture, Experiment Station, Amherst, Mass.



43

was less than two-thirds of that ordinarily expected.
The weed population consisted of purslane, smartweed,
lambls-quarters, chickweed, pigweed, galinsoga and crab
grass.

Germination counts were made on July 2, and then the
squash plants were thinned to a uniform stand Of three
plants per hill, Weed count and size were recorded on
July 18 after which the plots were cultivated three times
before.ley-by. The crop was harvested on September 290

Results

The results of these tests are presented in Table I,
Germination appeared to be reduced by the ten-pound'rates
of Neburon 3Y9, but the differences among the treatments
were not significant o

The weed stand varied from an average of one per
square foot in the plots treated with ten pounds of Neburon
and 6 pounds of CDECup to twenty-three weeds per square
foot in the check plot. Compared to the Check, all treat
ments were effective in reducing the weed stand significant
ly.

The few weeds present on many plots grew'quite tall,
probably because of a shortage of moisture shortly after
treatment, reducing the effectiveness of the weed killers.
The few weeds on the CDECplot, however, were only 1,3
inches tall, The crop plants appeared normal for the
most part on all plots except those treated with 3Y9 and
Neburon. As might be expected, the 3Y9 caused a considerable
epinastic response, especially where the lO-pound rate
was used. The plants on the Neburon-treated plots showed
reduced growth and Vigor, Although plant damage on the
3Y9-treated plots resulted in seriously reduced yields,
the production of squash was not impaired significantly
by the Neburon treatment. Yields among the other plots
did not differ significantly.

Summary;

The pre-emergence application of 6 pounds of CDEC
resulted in best weed control among the various treatments.
Only Neburon affected yields adversely. Further tests
of the materials used here should be made on squash before
definite conclusions can be reaohed.
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Table It Effect of Chemioa1s on Weed Control, Growth,
and Yield of Butternut Squash

Planted June 19, 1956 - Recorded July 18, 1956

Plot .
1. DN(Premerge}
2 DN(Premerge)
3 Karmex W
4 Karmex W
5 Neburon
6 Nebu:ron
7 CDEC
8 5519
9 5521

10 3Y9
11 3Y9
12 Check

Literatu:re Cited

Lachman, W. H. Pre-emergence weeding of squash,
Prooo N.E.W.C.C. 1955: 193-194. 1955.

Laohman, W. H. Weed Control in Butternut Squash,
Proof N.E.W.C.C. 19551 161-164. 1956,

•

-
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Results of 1956J Wet Season, Weed Control on Potatoes.

Preemergence Treatments '1. Weeds at Digging Time 10/1/56 Yld. llu. per Acre
Karmex D. w. 1 lb. per A. 95 231.5
K~pnex w. 1 lb. n 11 95 258.1

Karntex W. 2 lb. n II 85 232.0
Karri}tl~ F. W. 2 lb. II I! 85 287.5
Sinax" G. "3 pts. fI I! 25 276.3
Sinox W. 6 pts. I! " " 20 233.8
Sinox P. E. 8 pts. n " 25 291.0
Geigy 444E 6 lb. n n 10 285.0
Geigy 444E 12 lb. It I! 5 298.0
Amino Triaaole 3 lb. I! " 70 233.2
Amino Triazole 5 lb. " " 50 249.4
Check 100 221.2

Katahdin variety, used. Planted 5/28/56. Treatments sprayed across the row
6/11/56, replicated 4 times, : row plots, 50 ft. long. Monthly rainfall on
p10ts J May - 6.65 in, June 5.0 in.) July 6.0 in., August 9.0 in., Sept. 5.0 in.

No apparent top damage, stand good on all plots. Yields low due to late
blight, no slgQificant diff~rences.

Quack Grass Control Treatments

Treatment
Check
Datapon

"
10 lbs. per A.
20 II n "

40" II "

triazo1e 1 lb. per A.
2 It II'"

4 " " "8 I! II II

"
Amino

Treatmetlts applied on 12 ' x 20 'plots of solid quack grass,S years stand, on
5/5/56. Two replications plowed 5/14/56, Rep. 1 & 4. Two replications plowed
5/21/56, Rep. 2 & 3. All planted 5/25/56. Stands on all plots about ~~e· same.
Potatoes dug 10/1/56, yields poor and not recorded. Cooking tests made"from
amino triazole and Dalapon, no off-flavors found.

7. quack grass present at digging 'time.
Rep. 1 Rep. 4 Rep. 2 ," Rep. 3

100; 100 100 100
50 60 60 50
25 2S 30 30
10 15 10 5

100 100 100 100
100 95 90 95
100 100 90 95
80 90 50 80

J. S. Cobb
AgronoD¥ Doportment
Pennsylvania Sta.te University
Uni~rsity Park, Pennsylvania



46

1
PROGRESSREPORTON PRE-EMERGENCEANDLAY-BY1\lEEDCONTROL\-lITHPOTATOE3

R. L. Saw,yer, S. L. Dallyn and G. Collin

The data presented here is a continuation of pre-emergence and lay-by work
previously reported (1,2,3,4). Pre-emergence work was limited primarily to a
oomparison of several concentrations of the substitu"iied ureas with d1l1itd."os..
Lay-by work was limited to potato tolerance of materials which had previously
given good grass control sinoe the maturing season was one of the coolest in
many years with grass control not a serious problem.

Material and Methods

pre-emer~nce weed control
Kar din tubers were planted April 20. Planting hills were worked down by

spike tooth harrow and the soil meohanically weeded on May 8. Chemicals were
applied on Ka;r 22 when ten per cent of the plants were starting to emerge.
Chemical treatments were put out in a randomized block design with four repli
cations. To account for uneven weed population a check plot was placed beside
each chemical treatment. Individual plots were 24 feet long and four rows
wide. Rainfall in inches for the three week period following application of
materials was as follows: *'tv 24, e03JMay 26, .34; May 30, .16; May 31, .14;
June 3, .10; June 4, .19} June 9, ~12J June 11, .11; June 12, .56. Weed counts
and vine tolerance ratings were made on June 6. Cultivation of check plots was
ini tiated on June 11 and chemical plots on June 30. Plots were harvested on
September 29 and specific graVities taken. Samples were saved for chipping
and storage loss determinations.

Lay-bt weed control
atahdin tubers were planted April 8, and given the normal cultural treat

ments for Long Island until lay-by sprays and granular materials were applied
on July 7. Rainfall and irrigation water recEd ved for the month following
treatment vas as follows: July 19, 1.00 irrigationJ July 20, .04; July 26,
.07; July 29, .15; August 3, 1.00 irrigation. Plots were four rows wide and
30 feet long with four replications of each chemical treatment in a randomized
block design.. There was a check treatment beside each chemical treatment to
aid in accuracy of comparison. Potato vine tolerance ratings were made on
July 31. Plots were harvested and specific gravity measurements made on
September 17, 1956. Samples were saved for chipping and storage loss
determinations.

Results and Discussion

The materials and dosages used in pre-emergence work are given in Table
1 which includes potato vine tolerance, yield and qualit,r.

1
Paper No. 406, Dept. of Vegetable Crops, Cornell Univeristy, Ithaca, N. Y.

2
Long Island Vegetable Research Farm, Cornell University, Riverhead, N. Y.



Table 1" The effcct of several pre-e1)lergence sprays on weed control, yield and
specific gravity of tubers.

Weed Count Yield Specific
Ittterials Lbs,,!A. %of Oheck %of Cheok* Gravity

DNOSBP(amine salt) 300 23 8202 100777
Monuron 05 101 85415 1.0757
Monuron 1..0 9 84.0 1.0800
Monuron 105 8 71.8 1.0742
Diuron ,,5 59 87.1 1.0752
Diuron 1.0 36 91.2 1.0762
Diuron 1.5 13 86(18 1.0787
Neburon .5 64 68,~6 100772

Neburon 1.0 78 6804 1.0792
Neburon 1.5 52 73..3 1 00775

7355 5.0 79 67.9 1.0772
1355 10.0 45 72.9 1.0772

L.S.D. 5% 35 1605 NS

* average yield of all check plots 551 bushels per acre

As usual the dini tro at 3 pounds per acre gave good weed control. When
check plots were first cultivated, the dinitros plots had started to break
down in weed control but mDnuron at 1.0 and 1.5 pounds per acre and diuron at
1.5 pounds per acre were still holding nicely. At the time the weed counts
were made there was an average .of 217 weeds per 9 square feet of check plot.
All chemical plots had decreased yield when compared with the checks. Probably
this was partially due to the fact that cultivation was delayed on chemical
plots for a longer period than check plots in order to get an indication of
the .longivity of weed control with the various materials. Neburon and 7355
gave unsatisfactory control at all dosages. M:muron at l..$'pounds per acre
followed a trend of yield reduction previously observed (4)" None of the
materials had an influence on potato quality as measured by specific gravity.

The lay-by weed control results are given in Table 2. ODEAat eight
pounds per acre gave visible vine damage. Dalapon at both rates gave visible
vine damage and decreased yields when compared with checks. Diuron at l and
3/4 pounds per acre gave vine damage as a spray but no noticeable damage as a
granular material. Di'Gron as a spray d.epressed }'ields at both f and 3/4 pounds
per acre and gave a lower specific gravity at 3/4 pounds per acre when compared
with checks. Diuron as a granular material did not statistically depress yield
or specific gravity. Although tubers from 3Y9 plots did not have a
statistically higher specific gravity than checks, the trend of previous data
is still apparant (1). .

Storage results for the 1955 fielld work with lay-by materials are shown
in Table 3. Field data for these materials were included in the 1956 report
(1). Although there was no statistical significance among treatments in
sprout weight or shrinkage it is interesting to note that Natrin has given the
least sprouting of any treatment both in 1955 and 1954 (1).



Table 2. Potato vine tolerance, yield and specific gravity of tubers from plots
treated with l~-by materials.

S ecific Gravit
1. 72
1.0762
1.0770
1.0782
1.0757
1.0720
1..0762
1.0762
1,..0770
1.0727
1.0750
1.0730
1.0790
1 0 0742
1.0137
1.0691
1.0145
1.0735
1.0753

.0042
1 ... vines dead

Potato Vine* Yield U.S.No. 1
Tolerance Bushels er acre

..0
7$'
3,,0
6.0
4.0
B.O
60 0
9.0
2.0
4.0
4.0
6.0
4.0 Granular
6.0 II

!
3/4
! Granular
3/4 1I

Lbs. A.Material
• i 3

B.7 5Bl
B.OI 623
9.0 ,95
B., 5B9
5.0 5,1
8.5 612
9.0 677
4.2 507
3.0 533
8.5 602
9.0 ,82
9.0 593
9.0 591
6.2 545
3.5 438
8.5 587
9.0 565
9.0 621

L.S.D. 1.0 72
* Potato vine tolerance rating-----~9 ... no damage

Natrin
Natrin
3Y9
3Y9
CDE!
CDEA
CDEC
CDEC
Dalapon
Dalapon
Alanap 2
A1anap 2
Alanap 3
Alanap 3
Diuron
Diuron
Diuron
Diuron
Check

Table 3. Sprouting and shrinkage of tUbers treated with l~-by sprays after
storage for 6 months at 500 F.

Percent
Shrinkage

Grams of sprouts
per kilogram of tuber

4
4
4
4
4
3
3
6
3
6
3
6

~/4

DosageMaterial
Craig I
Da1apon
Sesin
Natrin
A1anap 2
3Y9
CDAA
CDAA
CDEA
ODEA
ODEO
ODEC
Diuron
Diuron
Check



Reeults and Discussi.on

The materials used and the effectiveness of kill are given in Table 1.
All three scorers rated the materials similarly so only the average of the
three scorers is given. No benefit was observed from the use of wetting
agents. With the s treatments in which sodium arsenite was used at six
pounds per acre and eight pounds per acre, sodium arsenite gave a better kill
in each comparison at the eight pound rate.

~~mmary

The addition of wetting agents to sodium arsenite had no beneficial effects
in the killing of potato foliage. Sodium arsenite at eight pounds per acre
gave a better kill than six pounds per acre.



EFFECTOF WETTINGAGENTSADDEDTO SOnIUMARSENITEFOR
POTATOVINE KILLINGI - '

R. L~ Sawyer, S. L. Dallyn and George Collin 2

Arsenite mixtures have been used for over 20 years to kill potato vines and
weeds before harvesting on Long Island. This experiment was conducted to
determine if wetting agents added to sodium arsenite would give a quicker kill
or allow a reduction in dosage.

Materials and Methods

ChemioB.l sprays were applied on August 22 to Katahdin potatoes which had
received the normal oultural treatments for Long Island. At this time the
potato vines had started to die with lower leaves yellowed but terminal
growth still an aotive green. Plots were single rows, 15 feet long with
three replioations.

Plots were rated by three people on effectiveness of kill according to the
following chart 10 days ai'ter sprays were applied.

1. Poor kill of both leaves and stems
2. Most leaves killed - poor stem kill
3. All leaves killed - poor stem kill
4. All leaves killed - fair stem kill
5. Good kill of both leaves and stems

Table 1. Effectiveness of wetting agents added to sodium arsenite for potato
vine killing.

Sodium Arsenite - Lbs o

6
8
6
8
6
8
6
8
6
8
8
8
8
8

1

per Acre - Wetting Agents

B1956, 4 oz./A.
It II

Dupont spreader sticker, 4 oz./A.
It " It »
disel oil, 6 lbs./A.
U It 8 II

114, 2 oz./A.
" II

ACP sticker, 8 oz./A.
Genifllm L 8 oz./A.
sri, 4 oz./A.
Tide, 4 oz./A.

Ave.-3.0
4.3
2.8
3.4
3.1
3.6
3.2
4.0
3.0
3.8
3.9
3.7
4.0
3.6

Paper No. 407,Department of Vegetable Crops, Cornell University, Ithaca,
N. Y.

2. Long Island Vegetable Research Farm, Cornell University, Riverhead, N. Y.
"-"/



SUMMARY

1. Pound for pound JDl)IUi1~('n gave better weed control than diuron although
dluron appears somewhat safer~ This conclusion is based on results of the past
three years~

2. From the standpoint of safety regarding yield and quality and taking into
consideration the averqge necessity for a pre-emergence,weed material DNOSBP
still looks best for most situations.

3. Natrin and Alanap 2, atter 3 years work and 3Y9, CDEAand CDECafter 2
years work still continue to look promising as lay-by overall sprays for
control of late grass problems.

4. Diuron which gives too much reduction in yield and quality as a spray
appears to have promise as a granular. application. This is of particular
importance since it has given very good results in grass control. Alanap 3
also appears to have promise as a granular material.

5. Dalapon as an overall spray does not merit further consideration in spite
of it being a strong grass killer since it has consistantly given damage to
either yield, quality or both.

Literature Cited

1. Sawyer, R. Lo, S. L. Dallyn and D. J.. Cotter. F.valuation of lay-by sprays
in potatoes on weed control, yiEJ.d, specific gravi trand'
storage l1£eD NEWCCPrcc, pp, aos.m, 1956.

2. • Substi tuted ureas for pre-emergence weed control
in potatoes. NEWCC.Proe , pp. 1l2-113. 1956

3. Sawyer, R. L., 8. L. DallY'n and R. D. Seif.Tolerance of potatoes to six
materials used as lay-by sprays.NEWCC Proco PPo 235-237.
1955,.

• Pre-emergence herbicides and cultivation for
-------we-e-d-:--c-c-~1-'Crol in pota.toes. NEWCCProc, pp. 227-229. 1955.
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New York Vineyard Weed Control Trials in 1956

Nelson Shaulis, T. Do Jordan l, Harold Sweet2
New York State Agricultural Experiment Station, Geneva, N. Y.

Experimental work with Karmex W in Concord vineyards has been conducted
at the Vineyard Laboratory of the NewYork Agricultural Experiment Station
since Hay 1953. OMa result of earlier work the following experiment was
condUcted on Howard gravelly loam in 1956.

All applications were made in a 24" band directly under the trellis wire.
The sprayer used is described in Cornell Extension Bulletin 816. No attempt
was made to avoid spraying vine trunks. The pressure was 50 p.s .i.; the speed
was 2.0 miles per hour; the gallonage per acre applied was 200. Both Karmex ~l

and Karmex D1J'were used early (Jan. 3, 1956) and in spring (11arch 27, 1956)
at three rates of application on plots which had been hoed free of weeds and
on plots not hoed prior to each application. There were three replicates for

. the "not hoed" condition and two for the "hoed" condition. Each of the 120
plots was 48 feet long and bounded by an unsprayed plot of 24 feet in length.
The Concord vines were more than 10 years old and spaced eight feet in the
row. All of the vines were balance pruned and annual yield and growth data·
are available for each vine since 1947.

Table 1 presents the weed control data. Particularly important is the
footnote reporting chlorosis on only two treatments. With respect to weed
competition only the June and August scoring data should be used. The
superiority of control by the March 27 application is clear. The maj or weeds
in the treated plots on June 27 were dandelion, milkweed and crabgrasso The
major weed in the check plots was ryegrass which was seeded as the cover crop.

llith respect to the "not hoed" plots there is no consistent difference
between the two materials. The contrast in control between materials for the
twelve-pound rate on August 14 is so large that comment is necessary. The
difference is primarily one of greater crab grass control by the Karmex DW.
The large decrease in ground cover by green plants on Nov. 14 (after a freeze)
on these twelve-pound Karmex Wplots suggests the growth of summer annuals at

I Associate County Agricultural Agent, Chautauqua County, N. Y.

2 Technical Representative, G. L. F., Chautauqua County, H. Y.

Approved by the Director of the NewYork State Agricultural Experiment
Station for publication as Journal Paper No. 1053, November 29, 1956.
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the August 14 scoring. Four pounds of either material at either time of
application was insufficient for commercial weed control.

Table 1. The percentage of the treated soil surface covered
by green weeds in Karmex plots. Fredonia, N. Y. 1956.
Data are means of three replicates for not-hoed plots,
two for hoed plots.

1956 1956
Per cent of soil covered by

Tillage green weeds
cond. Application Scoring Unsprayed Lbs.Karmex, formulation (8afo)!A
at date 4 6. 12 ~

application Da.te applied Da.te checks ti... mt L 12!!.ti... JA{

Not hoed 1/3 6/27 73 50 55 30 28 19
(weeds) 3/27 II 73 42 40 40 20 8 18

II 1/3 8/14 90 70 77 77 73 19
It 3/27 " 90 53 60 22 23 37 10

It 1/3 11/14 81 53 65 57 7 12

" 3/27 If 81 22 33 5 24 4 2

Hoed 1/3 6/27 31 20 8 10 2 12
(weed free) 3/27 II 31 12 1 0 0 2 2

" 1/3 8/14 92 80 58 65 40 '42 20

" 3/27 " 92 60 10 1 1 2* 1*

II 1/3 11/14 8 0 2 2 10 1 10
It 3/27 II 8 2 3 1 0 2 1

* = grape foliage had 5 per cent of its area chlorosed by translocated
herbicide.

In the hoed plots, the weed control problem is less and the data point
to the adequacy of four pounds of Karmex W. A very small amount of leaf
chlorosis appeared on plots receiving the 3/27 application of ei~her material.
Here the 11/14 scoring shows that the major weeds were summer annuals in both
treated and untreated areas.

A list of the dominant weeds in each plot at each time of scoring is
available for inspection at the office of the senior author. Orchard grass,
quack grass, red fescue, rye grass and many other weeds are easily
controlled with these materials. Bindweed, dandelion, sorrel, alfalfa and
wild carrot are more persistent in plots which have received Karmex W or DW.

We are not impressed by the excellent control obtained in plots previous
ly hoed. The,'major objective in the present use of Vineyard herbicides is to
eliminate the grape hoeing. The material should be evaluated where there is
a weed problem.
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Table 2. The median (M) values and ranges (R) for the
percentage of ground covered by green v.reeds in
the treated band in 32 vineyards. New York 1956.

1956 date of

Soil App1i
texture cation

II 6/12- 7/19 14

" 8/16-1/19 12

Per cent of soil covered by
green weeds

Pounds of Karmex W/acre
grower

contro1 a
0 2 1+ 8 12-- ---

67 28 14 4 b-17- 2- 0- 0-
100 85 17 65

82 12 40 12 70
53- 23- 3- 0_ 0-
100 93 83 53 100

80 -- 40 16 7
__b

58- 12- 2- 2-
100 100 97 100

97 60 32 11 80
87- 23- 3- 2- 40-
100 100 100 100 100

J.ItI

R

M
R

M
R

M
R

No.of
sitesScor!J;lg

If 8/16..9/20 17

3/29-4/19 6/12-7/19 18

ff

"

light

heavy

a This was grape-hoeing or weed spraying with oi1-dinitro.

b Grower control scorings here were primarily dependent on the date~ of
grape-hoeing.

The VineEd Herbicide Survey

Following the very promising results obtained in New York experimental
vineyards with Karmex W in 1953, 1954 and 1955, it was decided to study the
material in a wider group of soils, weed problems, and vines. Accordingly,
a randomized block design with three replications and four tre~tments was
used in each of 34 vineyards. Each plot was 72 feet long and contained nine
vines. For gravelly loarns and sandy loams the treatments were 0, 2, 4, and
8 pounds per acre of Karmex W (80% formulation). For heavier textured soils,
the rates were 0, 4, 8 and 12 pounds. Applications were made* with the
equipment and procedure described for the first experiment in this report.
There was no 1956 tillage in the treated area in any of these vineyards
recorded here. All plots had some weeds at the time of application.
Applications in the 29 Chautauqua County vineyards were on Harch 29-30, 1956.
In the five Yates County Vineyards, applications were on April 19, 1956. Each
of the 12 plots in each of 32 Vineyards was scored for percentage ground
covered by green weeds and for the identity of these weeds. 14eanvalues were
obtained for each treatment in each Vineyard and from these Table 2 is
obtained.

* See footnote following Summaryand Conclusions.
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Table 3. The characteristics of vineyards va.rying in weed
response to four pounds of Kar.mexWapplied in
early spring. NewYork vineyard survey plots. 1956.

_Weed Response Catesory: .:

(a) High control

Nwnber of vineyards
wi th light soil texture
with heavy soU texture

Per cent green ground cover:
at June scoring
at Sept. scoring

Per cent green ground cover
in control plot: at June scoring

at Sept. sooring

Dominant and characteristic weeds of each
weed response category

1 RumexAcetosella
2 Asclepias . ,
3 Digitaria sanguinalis
4 Ambrosia artemisiifolia

9
7
2

20
25

61
71

sorrell l milkweed2
rye €rass crabgrass3
annual blue grass barnyard grass
quack grass ragweed4

The wide range in ground cover for the vineyards leads to an inspection
concerning the cause. Restricting our attention now to plots receiving the
four pound rate it is possible to sort two groups of vineyards: (a) those
whose percentage of green weed cover.inoreased less than 15per cent from the
June to the September scoring and (b) those whose oover increased more than
30 per cent. These are described in Table 3.

vie can conclude from this that soil texture and the percentage. of ground
covered in June are not major factors in this weed response. The difference
in ground cover change in the control plots indicates an important cause for
these responses in weed control. In the vineyards showing high control, the
weeds were present in spring and early sunmer and th1,ls subject to the full
application" Where there was low control, the weed~ were mainly summer annuals
whose germination and early growth could have taken place in the surface
inches from which the herbicide may have been leached.
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In 19$6 the April through August :raintaU at. Fredonia was 22.75 inches,
40 per cent more 'than normal •.

.
Eight vineyards in this survey had bindweed or wild morning glofYo Where

this was Convolvulus arvensis L. there was no control. Where the weed was
wild mornirig kloiT, Convolvulus sepium L. there was an increase in the amount
of growth of this weed due to the application of Karmex W, even through 16
pounds per .Acre. This growth increase was likely due to killing of other
weeds by t; Karmex and there was then a pure stand of the wild moming glo:ry.
In some plots we had to record the wild morning glofY growth over the tops of
the grape vines six feet high. It can shade the vine and delay fruit maturity.

Vine Responses to Karmex l!
(

In the light textured soils there was a trace of chlorosis in one vine
yard at the eight ...pound rate. Young vines (non-bearing) showed slightly more
leaf chlorosis. There was no leaf chlorosis at any rate in any vineYard on
heavy-textured soil. The first visible symptom of possible vine harm is leaf
chlorosis. This appears where there is no decline in pruning weight, or
yield, or measurable delay in grape maturity. Thus we assume that if the vine
is free of the chlorosis which is characteristic for this herbicide that no
vine harm has been done. We have not measured or observed a beneficial
response' beyond that due to weed removal.

In several vineyards, grape seedling growth in Karmex treated plots
indicated these may become a weed problem and at the same time that they are
tolerant of the applied herbicide.

Observations on Karmex W tri~ls in NewYork Concord Vineyards in 19$3-19,6

Asa resul t 1 of the CMUexperiments in Ohio vineyards by Mr•. George Still
since May, 19,1, we started our trials in liay, 19,3. The outstanding result
of the 19$3 trials was that Concord grapes on Howard gravelly loam could be
kept weeded for more than two growing seasons by one application of Karmex W
at the rate of 17 pounds of the 80% formulation per acre. There was no
visible or measurable effect on the vines appearance, growth or yield. The
vines were vigorous, mature, and in a perennial grass sod.

19$4 work showed that serious chlorosis (50% of the leaf area) followed
the application of eight pounds of Karmex W to mature Concord vines growing
on an eroded phase of Howard gravelly loam that was not weedy.

In a study of the tolerance of Concord grapes to Karmex W 10, 20, and 40
pounds per acre were applied to vines in 19$4 and the application reported in
1956. The soil was Howard gravelly loam. Serious chlorosis and necrosis'
followed by defoliation and loss of crop occurred at these high rates.
Several weeks following the defoliation, chlorosis-free leaves were produced
even on the vines most seriously affected.

1
Correspondence of 4/24/$3.



57

In April, 1956, more than thirty acres of Concord vineyard on sandy
loam, gravelly loam, and silt loam were sprayed with an oil ..dinitro emulsion
to which three or four pounds of Karmex Wwere added. The weed control was
approximately equal to that with eight to twelve pounds of Kannex W.
Perennial grass control was better than by the recommended three sprays of
oil-dinitro; crab grass oontrol was less. This is the most promising chemical
control of vineyard weeds we have tried. The oil-dinitro emulsion is
described in Cornell Ext. Bul. 816.

Summary and Conclusions

Karmex \v and DWapplications are more effective in early spring than in
early January for Vineyard weed control.

There is a danger of increasing the wild morning glory prob lem by the use
of Karmex W (or m;J)..These materials should not be used vlhere Convolvulus
sepium L. is present in the vineyard.

vlhere dominant weed is chickweed or annual bluegrass, weed control was
easily achieved with four pounds per acre of Karmex vi.

'Vlhere the domin.plt weeds are rye grass, quack grass or orchard gras s ,
weed oontrol was achieved with four to eight pounds of Karmex W on light
soils. At least eight pounds per acre would be required for the average weed
problem on heavy soil vineyards.

Dandelion, wild carrot (Daucus Carota), horse nettle (Solanum carolinense)
and broadleaf dock (Rumex obtusifolius) are resistant to the herbicidal action
of Karmex Wand DW.

The combination of Karmex Wand oil-dinitro emulsion is a very promising
vineyard herbicide mixtureo

The eqUipment worked very satisfactorily. In 1957 these herbicides will
be applied in a strip at least 30" wide instead of the 24" width used
previouslyo This will assure the overlapping of the diaced area and the area
treated with herbicide.

With the extraordinary cooperation of James Blodgett of Planters Cooperative;
C. v. Flagg of Bedford Products; John Norton and Wm.Greveling of National
Grape Cooperative; Lloyd Curtis of G. L. F. and County Agent Gilbert Smith.



A New Herbicide) Soil Fungicide and Nematocide Called M;ylone,
by J. W. Keays and R. J. Zedler , Carbide & Carbon ChemicB.ls Co., New York

Introduction

CRAGM;ylone, 85Wis a temporary soil sterilant. Laboratory and field
tests indica.te that it will control most annual and perennial weeds, certain
nematodes, soil fungi and soil insects. Mylone is a. solid which can be applied
dry or with water. The material is easy to handle andneeda no pla.stic cover.
Most any crop can be planted after a three 'Week 'W6iting period. Further field
tests of Mylone as a. pre-plo.nting treatment for the control of weeds, nematodes,
diseases and soil insects in tobacco, vegetable and conifer seed beds, ornamen
tal propagating beds and turf should be made.·

Chemical and Physical Properties

Mylone is a white crystalline solid. It is formulated as an 85%'Wettable
powder. This formulation can be applied dry with a fertilizer spreader or sus
pended in wate r as a. drench or spray.

The structural formula of M;ylone, 3,5-dimethyltetrahydro-l,3,5,2H thiadia
zine-2-thione is:

Properties of the active ingredient are:

Melting point. • • • • • • • • • • • • • • • .99.5°c
Flash point, open cup tester ••••••••• 280Or.
Reid bomb vapor pressure at 100°F ••••••• 1.Opsia.

Solubilities in Organic Liquids at 250C.

Solvents

Tri chloretho.ne
Ethylene dichloride
Acetophenone
Isophorone

Solubility <'by wt.)

26
21
16

6

SolUbility in water and acetone at 300C.

Water
Acetone



59

Performance

He!b1cide:

In greenhouse herbicide testing Mylone at 100-lb./A gave lOO~ control
of weeds (mustard, pigweed, crabgrass, foxtail) present in the top inch of
soil.

Mo.terial

Mylone

Control

Lbs./A

10
15
25
50

100
200

Weed control after
2 weeks 3 weeks 4weeks

0 0 0
1 0 0
2 0 0
3 0 0
3 2 1
3 2 1
0 0 0

o : no weed control
1 : c~ercio.! control
2 =very few weeds germinated.
3 =no weeds germinated

In this test the material 'Washand-sprayed on the sof.L surface and
drenched into the soil.

In field testing Mylone gave excellent results at recommended dosages
against purslane, crabgrass, co.rpetweed and foxtail.

Toto.! no. weeds/sq. ft., reps.
MateIial Lbs./A I II III IV Totals Average

Mylone 75 3 6 4 5 18 4.50
150 9 2 5 5 21 5.25
300 3 0 1 2 6 1.50

Control 26 18 22 26 92 23.00
LSD 5~ 3.50

T'ae material was spread dry on the soil surface and rotovated into the
top four inches of soil. The test was irrigated a.fter treatment. Turnips
planted two weeks after trea.tment showed no evidence of phytotoxicity.

·!n Bridgeton, N. J., on light sandy soil, 0. suspension of 300-1bs. in
water sprayed on the surface and hand cultivated into the top three to four
inches of soil gave l~ control of annuo.l broa.dleaf and grass weeds.

. Considerable evidence has been accumulated to indicate that Mylone will
control perennial weeds such a.s bindweed, Bermuda. grass, Johnson grass, wild
artichoke and mrtgrues , lIowever, control of nutgrass has not been complete in
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0.11 instances. Improved perf'ormance can be obtained by repeated cultivation
prior to treatment.

Fungicide:

Mylone has given consistently excellent control of Pythium spp. in the
greenhouse when drenched in 5" pots at l50-lbs./A.

A typical series of tests gave the following results:

Mo.terial

Mylone

Control

Lbs./A.

18
37
75

150

%GerTllination of peas
Av. for three reps.

16
82
89
93

24

In field testing at Boyce Thompson Institute, Mylone gave excellent con
trol of cabbage club root when applied as a drench at 50-lbs./A.

Mo.terial

Mylone
Check

Infection rating

0.6
3.52

0= none
1= slight
2= moderate
3= severe
4= complete

In field tests Mylone has controlled Fusarium, Pythium, PhytOpht~10:i:\1.

Stromatin1o., Rhizoctonia and Vert1cillium spp.

Nematocide:

Laboratory tests indicate that Mylone gives excellent control of nema
todes at rates less than those requf.red for weed control. In greenhouse pot
tests against the rootknot nematode (Meloidogyne incognita.) Mylone gave the
following results:

Amount of go.lling
Repl. lbs.!A.

Mo.terial no. 180 90 45 23 12

Mylone 1 None None Mod. Mod. Mod.
2 None None Severe Mod. Mod.

Vapo.m 1 None None Light Mod. Severe
2 None None Mod. Mod. Mod. ".
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Field testing throughout the country indicates that at rates from 100
to 300-lbs. / A., Mylone controls the following nematode species:

Meloidogyne jo.vo.n1ca
Rotylenchulus renifor.m1s
Meloido5YPe incogpita
Parotylenchua minutua
Tylenchulus sempenetrans
Pratylenchus Eenetrnns
RadSRholus simlie

Soil Insecticide:

In laboratory tests, Mylone has given high mortality of housefly (Musca
domestic3 L.) and ar:myworm(Prodenia eridania) larvae.

In a field test conducted at Phelps, N. Y., against European Chafer
(Amphilmallon majalis), the material gave excellent control and showed promise
as 0. grass tOXicant.

Material Lbs./A. No. chafers*74 cu. ft. %Control Grass
toxicity**

Mylone 150 2.0 98 1
300 0.0 100 5

Control 67.5 a 1
*Average of two replicates

**Rating system: 1: no d.o.m.a.ge
5= complete kill

Howto appll Wlone

~me of Treating o.nd Planting: Mylone should be applied before planting.
The soil should be tilled before treatment. Wa.it at least three weeks after
treatment to plant. Under cool soil condi tiona (under 60o:F.at two inch level)
a longer waiting period may be necessary.

Dosage: Apply 300-lbs./A. (3/4-lb./IOO sq. ft.) evenly over the ground.

Methods of Application:

1. Watering can: Use as much water as is necessary for even coverage,
Mylone eo.n be added directly to water. The suspension should be stirred oc
casionally to prevent settling.

2. Fertilizer sJ?reader: Mylone can be applied in this manner if an
accura.te fertilizer spreader is available. It may be necessary to increase the
bulk by adding a diluent.
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3. Sprayer: b(vlone .is formulated as a wettable powder; use large noz
zles and screens to prevent clogging. Use enough water to give even coverage
and keep the sprayer agitated.

Mix with Soil: After ~lone has been applied to the soil, mix it into
the soil to a depth of five to six inches with a rotary cuI ti vator or a disc
harrow. If mixing is impossible deep roking is required. The sterilant effects
brought, a.bout by the slow dissipation of the· material make intimate miXJ Llg,

either by rotovating, discing or drenching extremely important for the test
results. '

Water: The treated area should be irrigated with about an inch, of water
soon after trea.tment. If the soil is moist when treated, the amount of WIlter
applied need not be so great.

Mode of Action and Effect of Environment

Tests have shown that upon contact with moist soil MYlone releases
gaseous and WIlter soluble active ingredients in the 60il which will control
weeds) nematodes, soil fungi and soil insects. Anderson and OkiI:loto of the
Pineapple Resea~.h Lab. reported at the AIBS meeting in 1953 tho.t b(vlone sus
pendedin f~askswould kill Ph¥t0phthora. cinnamomi cultured in the bottom of
the flask. When air dry, 50 mg. of MYlone 'WaS the minimum effective dose.
When the chcmfcul, WIlSwetted, fumes from 10 mg. were effective even after
20 days. When redried 30 mg. of b(vlone was necessary for kill.

It has been evident from many tests toot most crops can be planted two
to three weeks after treatment. In the' following test b(vlone was raked into
the upper two inches of 60il. Immediately after treatment and at the end of
seven and fourteen days one row each of corn, bean, cucumber, radish and car
rot 'WUS seeded in eacb of the plots.

b(vlone in Planting time Ra.tingof sta.nd and vigor
Ibs./A. after application Corn Bean Cucumber Radish Carrot Weeds

50 IrilIllediately Fair Exc. Exc. Fair Good Good
7 days Fair Good Exc. Good Exc. Fair

14 days Fair 'Fair Fair Fair Fair Fair

100 Immediately Poor Poor Poor Poor Poor Poor
7 days Good Exc. Good Exc. Fair Poor

14 days Good Good Fair Good Exc. None

200 Immedia.tely Poor Poor Poor Poor Fair Poor
7 da.ys Exc. Exc. Exc. Exc. Exc. Poor

14 days Exc. Exc. Good Exc. Good None

Check Immediately ,Good Exc. Exc. Exc. Exc. Exc.
7 days Good Good Good Good Good Good

14 days Good Good Good Good Good Good
r

The results indicate toot under the conditions of this test a two week
"Wtl.iting period 'Would be adequate for seeding a.ny of the above vegetable crops.
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Soil temperatures play a ma.jor role in insuring toot ltVlone will control
weeds and other pests. This is shown by 0. test for the control of damping-off
of pcas. In this test pots with soil containing mixed damping-off organisms
were put at their respective temperature levels for 24 hours prior to treat
ment. Forty-eight hours after treatment the peas were planted. The treated
pots were thcn held an addi tiOllSJ. 24 hours at the respective temperatures. This
allowed the two-day old ltVlone residue to act upon the seed a.t the desired
temperature. The entire test was then moved to a. greenhouse and kept at 700 F.
Following are the results:

ltVlone Average 11Pea Germination
lbs./acre ,soF· 700F 400F•

37 4 2 0
75 et 16 0

150 84 91 0
300 87 93 18
600 98 87 0

Disease check 0 0 0
Sterile check .93 91 91

Another test determined tho.t the peas did not germios;te in the 4oC1r
series because of toxic! ty from J>tylone rother than fran lack of disease control.

The effect of soil pH seems negligible. There is 0. relationship between
sail type and J>tylone activity as evidenced by the fallowing test, a pea seed
germination test for the control of damping-off.

%Germination (Av. 3 replicates)
Orange Countl MUck Greenhouse Compost Soil

67
91
12

29
53
14

75
150
Check

Mylone in
lbs./acre

This indicates that rates should be increased on organic soils. Dif
ferences in performance on various mineral soil types have not been great.

Toxicology

J>tylone is not a poison by any of the accepted definitions. The single
oral dose LD500f this material to rots is 0.5 gram per kilogram of body weight.
Tests indicate tho.t it is not readily absorbed through the skin and is not 0.

prima.ry skin irritant.
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Status Under Miller Amendment

No tolerances, temporary or. otherwise for MyJ.one, have been established
under the .Miller Amendment to the Food, Drug and Cosmetic Act. Residue studies
from vegetable and field crops have shown little or no Mylone present. However,
until adequate. residue studies are completed crops grown in treated soil should
not be used for food or feed.



CHEMI~ WEEDCONTROLIN RHODODENDRONS

R. L. Ticknor and P. F. Bobula *

This experiment was undertaken to determine the weed
control efficiency and plant toxicity effects of the most
promising materials used in our 1954 pre-emergence scre¢ning
trials. (1) .,

Procedure

The test planting consisted of 10 rows, 120 feet long,
with 30 plants to a row. Each row was divided into three
plots, 40 feet long and 2 feet wide, for this experiment.
There were three rows of 4-year-old.Rhododendron catawbiense,

,"E. S. Rand"; two rows of lO-year-old!:. catawbiense, "Roseum
Elegans tt ; and five rows of 10-year-old !:. catawbiense hybrid
seedlings. Because of the mixed nature of the planting, it
was impossible to obtain growth records, although injury
attributable to chemicals has not been observed to date. The
plots in E. S. Rand will be continued, and new plots will be
set up during 1957 with 2-year-old Roseum Elegans so that we
may obtain growth records.

Chemicals were applied twice during the season, June 14
and. August 3, to weed-free soil. Chemicals used were Alanap-3
at 6 lbs./A., a combination of Alanap-3 at 3 lbs./A. and SES
at 3 lbs./A., SES at 10 lbs./A., Manuron at 1/2 and 1 lb./A.,
Diuron at 1/2 and 1 lb./A., CIPC at 4 and 6 lbs./A., and an
untreated check. Each treatment was replicated three times.

Directe~ pre-emergent applications to the 2 x 40 foot
plOf;S were made using one-gallon jugs equipped with ''Weedone·
Sprayer" nozzles. One gallon of water was used for each plot
to 1nf;ure even distribution of the chemicals. This is
equivalent to 544.5 gallons to an acre.

Contribution No. 1078 of the University of Massachusetts,
College of Agriculture, Experiment Station, Amherst, Mass.

* Assistant Research Professor and Research Assistant in
Nurseryculture, Waltham Field Station, University of
Massachusetts, Waltham, Massachusetts.
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Weed counts were ;f;aken;on four of.the one-sQuare-foot areas
of each plot.· Table I fists the number of each weed species in
established Rhododendronsafter nine chemical treatments. Table II
lists the average number of weeds, the fresh weight of the weed
tops of each plot, and a rating number. A rating system of 0 to
5 was used with 0 signifying four weeds or less to one square
foot; 1, 20-percent of surface weed covered; 2, 40~percent

coverage; 3, 60-pereent coverage; 4, 80-percent coverage; and 5,
lOO-percent coverage. Final records for the June 14 application
were taken on July 30, 1956, and for the August 3 application on
September 26, 1956.

TABLE I. Number of weeds of different species
on 12 square feet in established Rhododendrons after

treatment with 9 chemicals during the Summerof 1956•

. W):!;J<.;,U ....... 14:.1 ~KX -
Period 1 ft •. _.r 2

Chemical' Amt./A A B C D E A B C D E, . -«

1. Alanap..3 6 lb. 25 15 14 2 28 503 175 50 5 20

2. Alanap-3 31b.~ 8 5 34 14 232 116 75 5 13
SES 3 lb.

3. SES 10 lb. 3 20 27 5 30 170 270 35 11 33

4. Manuron ~ lb •. 2 6 38 24 3 33 42 5

5. Manuron 1 lb. 5 1
6. Diuron \ lb. 1 8 5 26 16 12 14 5

7. Diuron 1 lb. 2 2
8. CIPC 4 lb. 2 25 14 2 87 15 93 2 2

9. CIPC 6 lb. 1 26 15 1 41 7 82 1 1
10. Check 4 20 16 14 101 191 370 42 14 46

1 Period 1 ,-- June 14 - July 30, 1956
2 Per1()d2 -- August 3 .. September 26, 1956

A. Grass st?
B. Chickweed - Stellaria media
C. Renbit< <.-Lamium applexicaule
D. CarpetWeed-MOllugo verticillata
E. Purslane - Portulaca oleracea
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TABLEII.. Average number of weeds t fresh weight of the weed tops,
and rating number for 4 square. feet in established Rhododendrons
after treatment with 9 chemica:is during the Sumner of 1956.

Rating l Rating 2
Number Weight

Chemical Amt;./A of weeds2 of weeds2
per per

4 sc; ft. 4 SOe ft.

1. Alanap-3 6 lb. 2.58 3.68 251 276

2. Alanap-3 3 is.) 1.08 2.93 l47 XX 255
SES 3 is.)

3. SES LO lb. 1.75 3.25 l73 XX 205

4. Manuron %lb. 2.00 .75 XX 29XX 37X

5. Manuron 1 lb. .08 X .OOXX OXX QXX

6. Diuron %lb. .93 .43 XX I6XX 8XX

7. Diuron 1 lb. .43 X .OOXX OXX Qx.x

8. CIPe 4 lb. .75 X l.6S X 67XX 119

9. CIPC 6 lb. .75 X 1.75 X 45XX 199

10. Check 3.83 3.33 221 330

L. S.D. 5% 2.98 1.40 34.4 231.8

L.S.D.I% I 4.10 1.93 47.3 318.0

x - Significantly different from the checks at the 5%.level.

xx - Significantly different from, the checks at the 1% level.

1 Period 1 -- June 14 - July 30, 1956

2 Period 2 -- August 3 - September 26, 1956
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Results and Observations

Numerical records obtained in this experiment are presented
in Tables I and II. .

There are advantages and disadvantages in all methods of
evaluating weed control plots. The rating system is apparently
the most satisfactory and most rapid method for evaluating weed
control plots. particularly when accompanied by an estimate of
predominant weed types. Weednumber is the least reliable method
of estimating the weed coverage of the. plots; however, the number
of each weed species indicates any possible weakness of a chemical.
Weedweight gives a fairly reliable estimate of the weed cover
but- is time-consuming to obtain.

Cur trials this year indicate that CIPC does not give good
control of Lamium@11!?lexicaule, Henbit, and Alanap-3 failed to
control grass-type weeds. Since both of these materials at times
give very satisfactory weed control. combinations of different
herbicides should be studied to obtain a wide spectrum of activity.

~onuron and Diuron continue to give the most satisfactory
weed control in these Rhododendrons. To date, no injury that can -
be attributed to these chemicals has been found on the Rhododendrons.
Wewill need several more years experience, particularly with
young plants, before we can suggest that growers apply these
chemicals to their more valuable plants.

Literature Cited,

(1) Ticknor, R. L. and P. F. Babula. Someresults with pre
emergence applications of several herbicides around
Rhododendrons and Tams. Proc. NEWCC9:211-215 (1955).
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CHEMICALWEEDCONTROLIN MISCELLANEOUSNURSERYSrocK

R. L. Ticknor and P. F. Bobula *

This experiment'was undertaken to determine how toxic
certain herbicides previously found effective under ce;,;ta,in
conditions, were to several representative types of nursery
stock. (1,2) "

Procedure

'k The test planting consisted of 21 blocks, 18 feet long
and 20 ,feet wide. One row of each of the following types of
plants was'planted in each block: Cotoneaster divaricata,
Spreading Cotoneaster, Juniperus chinensis plitzeriana,
Pfitzer's Juniper, and Taxus cuspidata, Japanese Yew. All
plants had been grown in lining-out beds for one year before
setting up this e;ltperiment.

Chemicals were applied three times during the season,
May 23, July 20, and September 7, 1956, to weed-free soil.
Chemicals used were a combination of Alanap-3 and SES at
2 Ibs/A. of each and at 4 Ibs./A. of each; Monuron at 1/2
and I Ib./A; CIPC at 4 and 6 lbs./A., and untreated check.
Each treatment was replicated three times.

Directed pre-emergence applications were made with a
knapsack sprayer in such a manner that the basal portions of
the plants were usually contacted by the herbicides. The
chemicals were applied in solution using one gallon of water
to a plot, or approximately 120 gallons to an acre.

Gloucester fine, sandy loam was the soil type upon
which our weed control experiments were conducted. The soil
in these plots was kept moist either by natural rainfall or
supplemental irrigation during the growing season.

, .

Contribution 1079 ~f the University of Massachusetts,
College~of' Agricultur.,Experiment Station, Amherst, Mass.

* Assist~rit'Research Professor and Research Assistant in
Nurseryculture, Waltham Field Station, University of
Massachusetts, Waltham, Massachusetts.
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Weed counts were taken on four one-square-foot areas of
each p1ot_ Table I lists the number of each weed species on
12 square.feet in lining-out nursery stock after treatment with
6 chemicals. Table II lists average number of weeds, fresh
weight of the weed tops of each plot, and a rating number. A
rating system of 0 to 5 was used with 0 signifying four weeds
or less to a one-square-foot plot; 1, 20-percent of surface
weed covered; 2, 40-percentcoverage; 3, 60-percent coverage;
4, 80-percent coverage; and 5, 100-percent coverage. Final
records for the May 23 application were taken on July 10, 1956,
and for the July 20 application on August 21, 1956. A weed
control rating of the September 1 application was made on
October 29, 1956.

TABLEI. Number of weeds of different species on
12 square feet in lining-out size nursery stock after treatment

with 6 chemicals during Summer1956.

WEED~.l"'"It. I It:""

r Period 1 Period 2 .
Chemical Arnt./A A B C D E A B C D E

1. Monuron %lb. 185 48 1 2 128 92

2. Monuron 1 lb. 2 154 34 1 84 34

3. CIPC 4 lb. 6 321 4 7 3 341 17

4. CIPC 6 lb. 1 170 1 5 2 193

5. Alanap-3 2 rs.) 4 1 125 5 34 323 95
SES 2 rs.)

6. Alanap-3 4 lb.~ 6 2 84 1 15 14 3 121 77
SES 4 lb.

7. Check 14 250 252 9 123 121

1 Period 1
2 Period 2

May 23 - July 10, 1956
July 20 - August 21, 1956

A.
B.
c.
D.
E.

Grass Spa

Chickweed
Henbit "
Carpet Weed 
Purslane"

Ste11aria media
Lamium amplexicaule
Mollugo verticillata
Portulaca oleracea
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TABLEII. Average number of weeds, fresh weight of the weed tops,
and rating number for 4 square feet in lining-out size nursery

stock after treatment with 6 chemicals during Summer1956.

Number Weight
Chemcs1 Amt,,/A Rating 1 R . 2 Rating 3 of weeds1 of weeds1

at1.ng
per per

4 et'J. ft. 4 sq. ft.

1. 1tl0nuron ~tb .. 4.58 1.83 xx 1.67 xx 78.3 x 1137.7

2. Monuron· 1 lb. 2. 43xx .63 xx 0.67 xx 63.3 x 377.3 xX

3. CIPC 4 lb. ? 08x..~ 1.75 xx 3.50 115.7 633.3 xx
.;) ..

4. CIPC 6 lb. 2. 58x:~ .9S x :< 2.42 xx 61.7 x 3l2.3 xX

5. Alanap-3 2 lb~) 0.68 xX 2.25 xx 3.67 4S.0 x 148.7 xx
SES 2 lb.)

6. Alenap-3 4 lb.) ~a" 1.75 xx 2..00xX 36.0 xX 71.7 xx
SES 4 lb.)

o~ 83· ..

7. Check 5.0 4.75 4.00 174.7 1583.3

L. S.D. 5% 1.20 .80 .68 94.0 569.4

L.S.D. 1% 1. 70 1.13 .95 132.0 799.3
-

x - Significantly different from the checks at the 5% level.

xx - Significently different from the checks at the 1% level.

1

2

3

Period 1

Period. 2

Period 3

-- May 23 - July 10, 1956
July 20 - August 27, 1956

... September 7 - October 29, 1956
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Results and Observations

Numerical records obtained in this experiment are
presented in rables I and II.

Advantages and disadvantages of different ratings were
discussed in the previous paper (2).

Henbit, ~:.Y!~_3!f:!pplexicaule, has been our most common
weed numerically at all periods of observation. Henbit can
be controlled by cultivation, but cultivation only serves to
propagate the next most numerous of our summer weeds, Purslane,
Portulaca oleracea. Crabgrass, Digitaria Spa was a rather
minor problem, but Annual Blue Grass, Poa annua was a problem
with the advent of cool weather in the "£itf.

The Alanap-J and SES combination gave the best weed
control in the first application but seemed less effective in
succeeding applications. Grass weeds, particularly Annual
Blue Grass. were apparently the weakness in this combination.

eIPC was effective at the 6 Ibs./A. rate at all three
applications, but Henbit was not satisfactorily controlled

'by this material. CIPC was the most effective material for
the control of Purslane.

. '

Monuron gave better weed control results with each
succeeding application, Purslane was the weed that was
controlled least by Manuron. Monuron also produced the only
visible injury to date. Ilex crenata convexa, Boxleaf
Japanese Holly, turned extremely chlorotic when this material
was used at either 1/2 or l-pound-per-acre rates. Apparently
none of the other plants in these plots were affected.

Literature Cited

(1) Ticknor, R. L. and P. F. Bobula. Some results with pre
emergence applications of several herbicides around
Rhododendrons and Taxus. Proc. NEWCC9: 211-215 (1955).
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by A. M. S. Pridham 1 Cornell University

Granular Versus Miscible CIPC in Relation to Crop and Weed Growth

in Rosa dilecta variety Miss Liberty

Previous tests with woody shrubs indicated little or no damage when CIPC
herbicide was used in late winter before budbreak or at the close of the grow
ing season. Directional spraying was used in previous tests. In Rresent tests
planting of cold storage grade 1 roses supplied by the Gardening Counci1 1

Newark1 N. Y. was done May 14-21. The plants were set in rows in Dunkirk silty
clay loam freshly rototilled. Plots 14 feet long were marked cff and 10 feet
used for planting 5 roses. Plots were 2 feet wide and 20 sq. ft. in area. The
remaining 4 feet was buffer space between plots. Treatments were made May 24
overall, June 24 overall, and August 9 directionally at the ground line so that
there was a minimum of contact with the foliage and stem of the rose plant.
Prior to application of the herbicide, redtop (Agrostis alba) was sown by
hand in the 20 ft. plot area. -

Treatments were made at three specific stages of growth d 1) dormant
plants at time of planting 1 no further herbicide treatment; 2) during the
first flush of growth 1 no further herbicide treatment; 3) at time of mature
growth in early August.

CIPC formulations were supplied by the Niagara Chemical Division of Food
and Machinery Corporationt Middleport 1 N. Y. CIPC was applied at three rates
-- 8 pounds, 12 pounds, and 16 pounds per acre. Control plots received no
herbicide. Each treatment was replicated 8 times for each of the three series.

The granular formulations (Atta clay base mesh 30-60 and essentially free
of "fines") were applied with a Midget Duster from Jackson and Perkins Rose
Growers, Newark, N. Y. Sprays were applied with a 1 gallon Unico garden
sprayer. AT-jet 8002 nozzle was substituted for the nozzle supplied by Unieo.

Estimation of plant growth of rose was based on green weight of tops at
the close of the season, October 15. Weed control was based on the germina
tion and growth of redtop by rating the amount of grass present on a scale of
o to 10. Additional estimates were also made as appropriate. These include
1) counts of the number of shoots produced by the dormant plants during the
first month following treatment; 2) green weight of perennial weeds present
6 weeks after first treatment; and 3) rating of annual weeds present in
October in the August treated plots which had been kept free of weeds till
August by hoeing. The October weeds rated were groundsel (Senecio vulgaris)
and seedling annual bluegrass (Poa annua). Virtually no annual chickweed
appeared in the plots. ---

Results

Analysis of variance for green weight of tops of rose plants indicated
significance at the 1% level fClr variance 1) due to formulation (granular
versus miscible), and 2) for interaction of formulation and rate ef applica
tion. Significance at the 5%level occurred in variance 1) due to stage of
rose growth at time of treatment, and 2) for the interaction of formulation
and stare of growth. Analysis of variance for weed control as indicated by
rating ~rowth of redtop showed Significance at the 1% level only for rate

~. of application.

* Food Machinery and Chemical Corporation
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Table 1. Average weight of 5 plant samples from 8 replicates •.
Measurements in qua.rter ounce units of green weight
of stem and foliage.

Stage of
growth Granular formulations Miscible CIPC applied as spray
when of 4 CIPC en Atta cla t directionally in JUly
treated Control lb A 12 rOtA 19lb/A Control 8 lb/A 12 lb!A i6 lb/A

Plant- 46.87 58.75 51.25 50.75 54.50 47.87 43.00 35.50
ing

First 58.37 61.25 66.25 66·37 63·00 50.87 46.87 44.50foliage

Mature 60.12 52.63 55.00 61.61 59·00 56.50 54.12 55.12growth I

Mean 55.12 57.54 57·50 59.58 58.83 51·75 48.00 45.04value

LSDfor mean values at 19:1 = 5.04
at 99:1 = 6.05

LSDfor single items at 19:1 = 11.45
at 99:1 11;1 14.72

Reduction in growth of roses is associated on a statistical basis only with
the miscible formulation of CIPC vihen applied during the early stages of growth
but not as a directional sp:,ay dur:tng the latter part of the growing season
(August). Reduction of gro"Hth is related to poundage of miscible CIPC in the
early stages of growth. No 1.'eduction in rose growth followed from application
of granular formulation of CIPC up to 16 pounds per acre as used in present
treatments applied during bright days on dry foliage.

Table 2. Average number of shoots on a f1 ve plant plot of Rose vaz .
Miss Libe;rty one month after planting. Plants were
treated immediately after planting.

LSD19:1 for individual means
99:1 II

of CIPC
12· 16

71 76
54 46

= 18
= 28

Pounds per acre
Control 8

74 76
83 60

Formulation

Granular

Miscible

Granular formulations show no indication of modifying shoot production
from dormant plants treated immediately after planting. Miscible formulations
show progressively larger depression of shoot production significant at 5~
level to almost 110with 16 pounds per acre in comparison with untreated control.



Table 3. Average green weight of t~ps of perennial weeds from
plots treated in Mayand first cultivated in mid-July.

Pounds per acre of CIPC
. Formulation Control 8 12 16..

Granular 63 44 51 32

Miscible 59 43 45 13

LSD 19:1 for mean values = 58

75

While the average weight of perennial weeds as regrowth was lower 1n all
plots treated with CIPC only partial reduction in regrowth of quackgrass
(~ropyron repens), sow thistle (Sonchus arvensis), and other perennial weeds
was accomplished. Reduction of 50%or more possibly resulted from applica
tions of 26 pounds per acre but populations of perennial weeds were not uni
form over the entire field. Miscible rather than granular formulations
appea~ed slightly better but without statistical significance.

Weed control from late season applications

Roses were cultivated twice during the summer by hoeing and hand weeding.
Following the final clean up in August, CIPC was used directjonally at the
groUnd level to minimize contact with the plant stem and foliage.

Growth of redtop was eliminated in all treated plots as in p~evious

treatments. No chickweed appeared during September or October but a large
patch of groundsel (Senecio vulgaris) emerged in late August followed by a
general infestation of annual bluegrass (Poa annua). These weed populations
were rated on the basis of 0 to 10. No statistical difference was found
though the rating for the treated plots was lower than for the control plots
in all cases, being 3.4 and 2.7 for groundsel cClntrols and 4.2 and 2.0 for the
annual bluegrass. Treated plots averaged 1.0 and 1.5 for groundsel and 1.0
and 1.2 for annual bluegrass, the higher rating. being for the miscible and the
lower for the granular.

Summary of CIPC
Granular formulations/used in these tests did not interfere with the

growth of newly planted roses when applied at 16 pounds per acre or less and
as indicated by response measured as green weight of top growth or as number of
new shoots per plant. Miscible formulations did interfere with plant growth
during the early stages from overall spraying but interfered less from basal
directional application to mature plants.

Redtop planted as .a weed was complete17 controlled. Senecio vulgaris and
~ annua were largely controlled with possibly better effect from granular
formulations but without statistical significance.

The application of granular cIPC to dry rose foliage thrOUgh the growing
season for weed control purposes opens up new possibilities for retarding
perennial weed growth and vastly reducing the population of annual weeds
presently commonin nursery plantings.
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Granular versus Miscible CIPC in Relation to Crop

and Weed Growth in Chrysanthemum morifolium

by A. M. S. Pridham, Cornell University

During the past five years tests with CIPC -- chloro-isopropyl-n-(3 chloro
phenyl carbamate) have indicated that dilutions of 1/50 and 1/25 of the miscible
formulations approximating 4 POUlldsof CIPC per gallon have given good control
of annual bluegrass (Poa annua ) and annual chickweed (Stellaria media). Applica
tions were made directIOnally to field grown nursery stock, including narrow
leaved evergreens and deciduous woody nursery stock. The applications were of
100 gallons per acre for the area actually covered. Only the hoe space in the
row was treated.

Numerous other herbicides have been used successfully under the dormant
conditions for plant growth of late fall, winter or early spring. CIPC has
resulted in relatively little plant injury and has given prolonged residual ac
tion as judged by delayed appearance of seedling weeds in spring till June.

A test was set up under greenhouse conditions in March 1956. Dormant
nursery stock was obtained from storage through the cooperation of the Gardening
Council, Newark, N. Y. These dormant divisions of perennials were set in flats
of soil to simulate field planting. Treatments were applied immediately after
planting. Redtop grass seed (Agrostis ~) was sown in each plot to give a
standard weed of relatively certain germination and popUlation density. Compa.ri
sons were made using CIPC at 16 pounds per acre of active ingredient miscible
versus granular. Miscible was also used at 4 pounds per acre rate which is about
the lowest limit for effective weed control under field conditions. Granular
formulations were sprinkled on by hand from a coarse salt shaker. Sprays were ~

applied from a Wlndex sprayer. Flats were isolated for treatment to avoid over
lapping of herbicides during treatment. Six weeks a.fter treatment all new growth
was removed and weighed at once for green weight data. Redtop was also cut from
each flat where germination and growth had occurred. The clippings were weighed
and new grass seed sown. A second crop of grass was harvested two months later.

Table 1. Green weight (grams) of tops of Chrysanthemum morifolium at the
end of 6 weeks growth in the greenhouse at 600F night temperature.
Data are from 5 plants each in two replications and two methods
of watering (1) subirrlgation, (2) top watering by hose only.

Method of Untreated
waterin§ control

Subirrigat ion 3.4
Top watering 8.1

LSDmean 510level 3 grams

Granular 16
81isource

6.8
13·8

Lbe . A CIPC
2 source

5·3
11.0

Miscible
19Ib./A

3.4
4.0

CIPC
~ lb./A

6.0
9·7

Growth as indicated by weight was better in the top watered group in each
treatment.

Growth as indicated by weight was depressed by CIPC only at the 16 pound
level where miscible formulations were used.
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Table 2. Green weight (grams) of Redtop (postiS alba) after planting
and treatment with CIPC formulations. Ggowth took place in the
greenhouse with night temperatures of 60 F. First pLJ.nting,
6 weeks; second, 8 weeks duration.

Method of Untreated· Granular 16 Ibs.A CIPC Miscible CIPC
watering control §1i·source 2%source 16 Ibs.A ¥ Ibs .fA
1st planting
0-6 weeks

Subirrigation 56 0.0 2.0 0.0 1.6
Top watering 55 0.0 0.0 V.O 0.0

LSDmean 5%level 24.6 grams

2nd planting
6-14 weeks after herbicide used

Subirr1gat1on 40 9·3 0.8 26.0 120.0
Top watering 91 2.2 0.0 0.0 92.0

LSDmean 5%level 22.4 grams

The residual action was greater under top watering which simulates rain
and permits some leaching. Residual action lasted 14 weeks at the 16 pound level
of CIPC but was lost at the 4 pound level of miscible CIPC.

These initial data point up the fact that the granular formulations are
effective 1n control of redtop grass seed (Agrostis ~) as an indicator weed.
Anthemis sp. seed was present as an impurity 1n the redtop. It was much reduced
in germination and growth at the 16 pounds of CIPC level but was present at the
4 pound and zero pound levels.

CIPC granular formulations at 16 pound level did not decrease the growth
of chrysanthemums but miscible CIPC at the 16 pound level definitely reduced
growth.

During July greenhouse chrysanthemums of the variety Christopher Columbus
were set out at bud stage. The plants had been grown in pots in the greenhouse
till planting in plots of 12 plants each replicated four times.

Immediately after planting, redtop grass seed was sown in the rows of
chrysanthemums and the planting watered in. Once the foliage was dry (a half
hour) the herbicide treatments were made over the entire area of the plot.
Granular herbicides were applied with a Jackson and Perkins midget duster so that
the granules fell over the tops and sides of the plants as well as on the ground.
Miscible formulations were sprayed at the ground level to avoid contact with the
plant top.

Results were based on total green weight of plant tops in October. Weed
samples, 4 per plot, were taken in the plant row and counts made of groundsel
(Senecio vulgaris) which had came up with some degree of uniformity in a rela-

. tively heavy stand. Ratings were made of the stand of redtop during the period
of August 1 to October 30 and.are shown as an average rating (0-10 dense stand).
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Table 3. Response of C:p.rysanthemum.Christopher Columbus and of weed
growth August 1 to October 31, following applications of CIPC
in granular* or miscible formulations.

38 Control Granular CIPC Miscible LSDmean
Plant response No treatment 8 Ibs. 12 Lbs . 16 Ibs. 8 Lbs , 5' level

Green wt. of
tops, k oz. units 115 120 114 138 126 81

Wt. of weed
sample, gr. 75 98 81 36 101 80

No. groundsel
per sq. ft. 18 16 7 7 16 11

Redtop
rating 9·7 0 0 0 0 5

* granular supplied by Niagara Chemical Co. CIPC 4~ on Atta clay 30-60 mesh.

Growth of chrysanthemums during the latter stage of their growth did not
show any deleterious effect from granular CIPC treatments or from miscible
formulations applied at soil .level. Growth of redtop grass seed W<lS eliminated
by CIPC treatments and the population density of groundsel (Senecio VUlgaris)
was reduced at 12 and 16 lb. levels of CIPC granular. Total weed population
shows a trend toward reduction as the level of CIPC application increases but
lacks statistical significance probably because of the lack of uniform weed
infestation in the several plots replicated in the experiment.

A second comparison was made using plots in duplicate and including both
CIPC and Endothal in granular and miscible formulation. Chrysanthemum
Christopher Columbus was a.gain used as a test crop from the same greenhouse
grown crop of potted plants. Redtop(Agrostis alba) was used as a standard
weed. Groundsel infestation occurred in relative uniformity. Otherwise
weed infestation by late October was not uniform as to species or population
density.

Table 4. Response of Chrysanthemum Christopher Columbus and of weed
growth from August 9 to November 1 following applications of
CIPC and of Endothal in granular and miscible form.

Mean
Control CIPC 8 lbs./A Endothal 11lb./A LSD

Plant response Treatment Granular Miscible Granular Miscible 5~ lvL
Mean wt . 'i

chrysanthemum 94 76 72 95 89 84
Mean gr. wt. grs.
weeds 99 26 38 63 66 308
Groundsel rating 5 2 3 2 1 3
Redtop rating 9 0 0 1 0 3

* t ounce units

-
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Chrysanthemum growth was not reduced by Endothal or by CIPC granular.
Endothal as a contact herbicide did injure growth of seedling weeds. Miscible
Endothal as a spray did a hetter job than granul~r in reference to both
groundsel and to redtop. CIPC at the 8 Ibs./A rate was comparable to Endothal
in herbicidal properties within the conditions of this test.

Summary:

Granular formulations on atta clay are effective herbicially and when
applied on bright days to dry foliage were essentially without deleterious
effect on herbaceous chrysanthemums in mature phases of growth either as
dormant di!isions largely protected by soil cover at planting time I or

to developing flower buds and relatively mature foliage.

Granular CIPC at 12-16 pounds per acre eliminated establishment of
germinating redtop and reduced the population in native seeiling stands of
groundsel (Senecio vulgaris) though lower rates did not reduce the populati~n.

The contact herbicide Endothal in granular formulation did reduce the groundsel.

Anthemis sp. as an impurity in redtop grass seed (AsrostiS alba) used in
these experiments was reduced but not eliminated from granular CIPC at rates
of 16 pounds per acre in greenhouse and in field tests.

The rates of CIPC and of Endothal were selected from past e~rience

with these compoun~s as effective herbicides in fall for seedling weeds.
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Response of Artemisia vulgaris to Amino Triazole

in Amounts up to 16 Pounds Per Acre

by A. M. S. Pridham, Cornell University

Artemisia vulgaris, often spoken of as chrysanthemum weed by nurserymen
because of the similarity in foliage, grows from stolons and is often spread
by cultivation equipment and by inclusion in the s011 ball in transplanting
operations.

Where ploWing is possibl~ the practice of fallowing and cultilating.the.
soil will help to eliminate this weed. Various chemicals have been used. in
conjunction with plowing so that the herbicide comes in direct contact with'
the DootS. Good control has followed.

Evergreens and other nursery stock that remain in one location for a period
of years sometimes become infested with artemisia. The control problem in this
case is complicated by the fact that response of the crop as well as tpe weed
must be taken into account.

Amino triazole was compared with CIPC and with CMUand later Kn.rmcx.
Plots 10 x 10' in areas of heavy artemisia were sprayed with one quart of spray
mix or approximately 100 gallons per acre: Twomonths after treatment II sq.
ft. samples were taken and the stolons washed clean of soil and weighed. The
stolons were then cut into 4" sections and plant ed in soil which had been steam
sterilized. Obvious dead tissue was discarded. Live and turgid but discolored
stolons were planted.. Note was mD.deof the regrowth from these stolons.

Results

Plots treated in June 1955 and sampled in September showed control plots
132 grams, amino triazole (AT) 8 lbs/acre 122 grams and 16 Ibs./acre 88 grams
of sound stolons, CMU4 pounds/acre 155 grams. In November 1955 a second
sampling gave control 225 grams, AT 8 Ibs/acre 128 grams, and AT 16 lbs./acre
21 grams. Other plots sampled in November included CIPC 1/50 247 grams and
CIPC 1/50 AT 8 Ibs/acre combination -- 29 grams.

Stolon samples grown under greenhouse conditions in pots of 10 stolons
each resulted in the following as of December 1955.

Table 1. Growth of Artemisia vulf5aris from stolon samples from plots
treated with amino triazole June 1955 and sampled November 1955

Treatment No. pots Growth normal Remarks
Control 26 26

AT 8 Ibs ./A 20 0 Varied from few shoots pink or white
to part green, later green

AT 16 Ibs./A 20 0 Failed t.e grow

AT 8 Ibs/A
20 0 1 plant QIllerging pinkCIPC 1/50

CIPC 1/50 29 29 Slow to start
CMU4 lbs 19 19 Some yellow green, later green
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Table 2. Growth of ~temisia vuliaris from stolon samples from plots
set up July 1955 and sampled November 1955. Obserro.tions
January 1956.

In August 1955 a second series of plots was set out to explore the possi
bility of using amino triazole alone and in combination with other residual
type herbicides. In November samples were taken from plots in which regrowth
of Artemisia. was minor or not present. Twelve sound appea.ring rhizome sections
were selected and planted in small paper mache pans~ now called MJ.rket Pak.
Concluding observations were made in January 1956 after six weeks growth period.

These se\feral mixtures and others were used as ba.sal spra.y in dormant
nursery stock in which Artemisia. vu~aris was present as a hea~ infestation.
Evergreens including arborvitae, juniper and pine responded qUickly to contact
with amino triazole in July on young or immature foliage which turned yellow
or golden. Taxus did not respond so promptly but new late growth showed oc
casional "amino triazole white" foliage. Mature foliage aged and shed before
winter.

~ rubrum, Quercus palustris, Forsythia intermedia and Cornus florida did
not show fall or spring response to combinations at the 4 or 6 pound level.
Pla.nts with large soft buds, including Masno11a kobus and Viburnum tomentosum,
showed some yellowing in young spring growth.

In a planting of Taxus in which hoeing had been done in June 1955, light
regrowth of Artemisia was treated in November 1955. Sprays were applied
directionally 60 that contact with the spray was at a minimum. A mix of 6
pounds per acre each of amino triazo1e, chloro IPC and Karmex DWwas used.
Samples were taken in JUly and indicated 15 grams of stolons in the untreated
part of the row, 4 grams in the treated part. Growth was poor with white
Artemisia foliage in treated sample and of moderate amount and normal
green in the control section. Taxus plants showed little or no injury.

Remarks

Varied pink white green
foliage

Small white foliage

1 yellow foliaged shoot

6 characteristic small
white foliage

All small white foliage

All small white foliage

Treatment Stolons growing Growth normal

Control 12 12

AT 8 3 0

" 16 1 0

CMU8 12 12

KW16 12 12

KDW16 12 11

K4A4C4 11 5

K6A6c6 7 0

K6A6 5 0



On July 17, 1956 stolon samples were again coLlected. The untreated control
yielded 130 grams of stolons, amino triazole 8 lbs./acre once yearly June 1955
a.nd 1956, 58 gr3Jlls. Subsequent growth of sample was cha.racterist1c smnll white
foliage. Amino triazole 16 lbs./acre 2 years -- no roots or tops were found
except a.t the plot mnrgin. A sample here yielded 42 grams of stolons which
grew fairly well but showed varied white and green foliage. Since growth from
the untreated stolons was excellent it appe:l.rsthat el/en 16 pounds/o.cre o.mino
tri:1zole may not pre>lent reinvasion of treated area.s. Amino tria.zole at the
16 pounds/acre rate in June 1956, sampled July 1956, yielded 39 grams of
stolons which grew fairly well with a mixture of pink, white and groen foliage,
indicating effect within a month after treatment of rapidly growing Artemisia.

Summary

Amino triazole alone or in combin:l.tion with a residual herbicide will re
duce the population of 'liable vigorous Artemisia stolons from treatments made
during the active growing se:1son or in fall a month or more before killing
frosts. Regrowth of Artemisia 1s slow and much of the shoot growth is dwarf
in size and white or pink in color. Yearly appllca.tions Without hoeing serve to
keep the weed in check , Trea.tment of young regrowth following hoeing brought
about a maximumreduction for a single treatment. In unhoed areas at least
8 pounds of amino triazole per acre is needed as a yearly treatment. The
o.ddition of a residual herbicide appears to aid in reducing invasion by
annual weeds of an area cleared of Artemisia. '

(Chemicals supplied by American Chemical Paint Co. -- amino triazole;
Karmex group from DuPont Co.; CIPC from Niagara Chemical Division of
Food Machire ry and Chemical Corp.)



FURTHERRESULTSWITHMONURON(KARMEX-W)ANDITS EFFECTONFIAVOROF
PROCESSEDASPARAGUS

J. H. Ellison l, R. J. Aldrich 2, E. M. Rahn3 and W. A. Maclinn4

Preliminary results (1) indicated that Monuron, 3-p-chlorophenyl-l,
l-dimethylurea (formerly knownas CMUand Karmex-W)produced a diff
erent flavor in frozen asparagus, compared to untreated control, in
two of the eight comparisons made in 1954. No differences in flavor
were detected among six comparisons of treated and untreated canned
asparagus. Since these results were preliminary and inconclusive, it
was deemed necessary to repeat the work, and to broaden the experi
mental basis on which comparisons were to be made.

The objective of the present stuQy was to compare the flavor of
untreated asparagus with asparagus which had been grown on land
treated for more than one year and at different rates with Monuron.
The stuQy was conducted with frozen and canned asparagus.

METHODS

The experimental material was harvested in the spring of 1955,
and came from two sources. One source was a replicated field experi
ment in Southern NewJersey, in which the treated plots received a
total of four pounds of active Monuronper acre in 1954, and two
pounds of the same neat material pre-emergence in 1955. Control
samples were harvested from plots never treated with the herbicide.
Samples from the various replications were harvested and composited
on the following dates: May4, 12, 19, 26, and June 3, and 16,
1955. These samples were collected and canned by a commercial
canning company, and submitted to the Food Technology Department
of Rutgers University for flavor evaluation. Evaluations were made
after three months' storage and again after six months.

Flavor evaluations on the asparagus were made by a panel of
seven to nine Judges, using the triangle test teChnique. In a
triangle test, two samples are alike and one is different. Each
judge received three coded samples served at room temperature on a
divided plate. He was asked to select the duplicate samples. Two
triangle tests were made by the panel on each harvest of asparagus.

lAssociate Research Specialist in Vegetable Crops, N. J.
Agriculture Experiment Station, NewBrunswick, N. J.

2Agronomist, Field Crops Research Branch, A.R.S., USDA,and
Associate Research Specialist, N. J. AgriCUlture Experiment Station,
NewBrunSWick"N. J.

3Aasociate Professor of HortiCUlture, University of Delaware,
Newar~, Delaware.

Research Specialist in Food Teehnology, N. J. Agriculture
Experiment Station, NewBrunswick, N. J.
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DeJ.aw,areExperiment.

Another series of samples was supplied from a replicated field
experiment at the Delaware Experiment Station at Georgetown, Delaware.
These samples were harvested and composited from the various repli
cations in mid-May, the end of May and again in mid-June. Monuron
had been applied to the field for three and one-half years prior
to sampling dates, at annual rates of 2, 4 and 8 lbs. of Monuron per
acre. Untreated control samples were included for comparison.

Samples were submitted to the Food Technology Department of
Rutgers University for freeZing or canning and subsequent flavor
evaluation.

RESULTS

New ierseI !xperiment.

No d1ffe~ences in flavor were detected with canned asparagus
which had been ~reat€d wit:':. Monuron compared to the untreated control.
Th:ts was true for all six l,arvest dates, after three months' stox'age
and after six months f storage.

~a'Ware Experi..!!\!m!.

No differences in flavor between treated and untreated frozen
asparagus were d.etectGrt a.t either 2, 4 or 8 Ibs. of Monuron per
acre compared to tho..:;·:tr~F.itl3d con.trol (Table 1). This was true at
t~1e ear'_y', m1d-seaso~ and :.l1te har-.,est dates ~ Tablt1 1 also sbO'H'S

that tb.e.l~e were no s:i.g:a.ifi'.:ant d:tfferences in p'.7r cent acceptab111ty
of the various samplfls to UV::J panel judges bet.;reen treated and
untreated samples. Panel acc.eptance is not to be construed as
reflecting consumer preference.

(See page 3 for Table l)

-



Table 1. Flavor of Frozen Asparagus Treated with,Monuron in
Relation to Untreated Control. Delaware :Experiment, 1955.

Treatment

Early harvest (May 19)

Monuron2 lb./A.
Monuron4 lb.!A.
Monuron 8 lb.!A.
Coded control
Control

Flavor evaluation in
relation to control

Similar
Similar
Sil'pilar
Similar---

··
·•

Acceptability
of samples

7110
71;'
7t!P/J
6'7/0
7110

Midseason harvest (June 2 & 7)

Monuron 2 lb./A.
Monuron4 lb.!A.
Monuron8 lb.!A.
Coded control
Control

Late harvest (June JE)
Monuron 2 lb./A.
Monuron4 lb./A.
Monuron8 lb JA.
Coded control
Control

Similar
Similar
Similar
Similar-...

Similar
Similar
Similar
No sample available

8f$
82"P
8~...
82'P

Flavor evaluations of the canned asparagus from the Delaware
experiment are shown in Table 2. No detectable differences in
flavor were found between the various rates of Monuronand the
untreated control at either the earlY or mid-season harvest dates.
One significant flavor difference was detected ,t.the late harvest"
in which:'the 4 lb, rate of Monuronwas different from the control
sample.' This difference in,flavor, however, did not seem to
affect its acceptability to the judges. As with the frozen
asparagus (Table 1)" there was no difference in acceptability of
the samples associated with treatment.
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Table 2. Flavor of Canned Asparagus Treated with Monuronin
Relation to Untreated Control. Delaware Experiment" 1955.

· Flavor evaluation in . Acceptability· .
Treatment relation to control of samples

·•
Earty harvest (Mal 16)

Monuron 2 lb.!A. Similar 10Cf1,
Monuron4 lbt/A .. Similar 10~
Monuron 8 lbo/A. Similar 10afo
Coded control Similar 94;'
Control 10r:t{o

Midseason harvest (May 31)

Monuron 2 lb ../A. Similar 10~
Monuron4 lb.!A. Similar 1000;,
Monuron8 lb./A. Similar 8~
Coded control Similar l°Otk
Control lOO/a

Late harvest (June 13)

Monuron 2 lb./A. Similar 100%
Monuron4 lb./A. Different 10afo
Monuron 8 lb./A. Similar l~
Coded control Similar 1000;,
Control 1000;,

SlJMMARYAND CONCLUSIONS

NewJe.rsey ;H:x!J.eriment.

Flavor of canned asparagus from plots treated with Monuronwas
compared with flavor of asparagus from untreated plots. Monuron
had been used at 4 lbs. per acre one year prior to the test" and at
2 lbs. per acre pre-emergence during the current test season (1955).

Asparagus samples for flavor evaluation were collected six times
at weekly intervals during Mayand early June in 1955. No diff
erences in flavor were detected between treated and untreated
asparagus at any of the harvest dates after three months' storage
of the canned product. Flavor evaluations were repeated after a
six monthe' storage period, and again no differences in flavor were
detected.



Delaware Experiment.

Samples of asparagus from permanent Monuron plots were tested
for flavor evaluation in relation to untreated control. Monuron had
been applied at 2, 4, and 8 lbs. per acre for four years prior .to
the flavor test season. The herbicide was used at 1, 2 and 4 lbs.
per acre pre-emergence during the current season of the test (1955).

Samples were gathered in mid-May, the end of Mayand again in mid
June, and were processed both as frozen and canned asparagus.

Flavor evaluations were made of the treated asparagus in
relation to the untreated control samples. A difference in flavor
between treated and untreated canned asparagus was found at only
one harvest period and at only one rate of Monuron: the four lb.
per acre rate, harvested May 13, 1955. No difference in flavor
was detected between the two or eight lbs .. Der acre rates in relation
to the control at any of the harvest periods.

No differences in flavor were detected among the frozen samples
from the two; four or eight lbs. per acre rates of Monuron in
relation to the control samples, at any of the harvest periods.

It was concluded that Monuron had no effect on canned or
frozen asparagus flavor, even after the herbicide had been used
at high rates for a period of four and one-half years.

REFERENCES

1. Ellison, J. H., R. J. Aldrich and W. A. Maclinn. Effect of
Karmex-Won the flavor "of canned and frozen asparagus.
Proc. N.E.W.C.C.:137-139. 1955.
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WEEDCONTROLIN CORNAFTERTHE LASTCULTIVATIONI

H. A. Collins and R. J. Aldrich2

Weeds which emerge after the last cultivation in corn fre
quently grow unchecked by weed prevention practices and may in
terfere with harvest and decrease crop yield.

Klingman and Davis (2) reported highly satisfactory weed
control in corn with pre-emergence treatments of 2,4-D followed
by treatments of solid ammoniumnitrate applied as a top dress
ing and various combinations of ammoniumnitrate, 2,4-D and FAB,
a household detergent, applied as a directed spray at the time
of t&e second cultivation. They concluded that ammoniumnitrate
applied as a spray was fully as effective as a fertilizing ma
terial as was the solid form of ammoniumnitrate.

During 1955, biuret was applied in field corn at this
Station at the time of the last cultivati~n for the purpose of
controlling late germinating weeds. Biuret as herein referred
to is an impurity of urea obtained as a result of temperatures
encountered in the manufacture and ~rocessing of urea. Biuret
has a molecular formula of H2N-8-~-g-NH2. The pelletized ma-

terial used contained approximately 13.5% biuret.

Treatments of biuret at 40 and 60 pounds ef biuret nitrogen
equivalent per acre resulted in highly satisfactory weed con
trol. Stover yield of biuret treated plots were comparable to
yield of other treatments (1).

The 1956 stUdy conducted at this Station had two main ob
jectives: (a) to evaluate the efficiency of several chemicals
for controlling weeds in corn after the last cultivation and
(b) to measure the fertilizing value of biuret and ammonium
nitrate applied as required to obtain weed control.

MATERIALSANDMETHODS

In one experiment, four seeds of New Jersey #7 field corn
per hill were planted in a sandy loam soil May 10, 1956. The
plots were 2 hills in width and 11 hills in length with hills

lCooperative investigations between the New Jersey Agri
cultural Experiment Station and the Field Crops Research Bureau,
Agricultural Research Service, U.S. Department of Agriculture.
AcknOWledgement is made to the Heyden Chemical Corporation and
Allied Chemical & Dye Corporation for their support of this
project.

2Research Fellow in Farm Crops, Rutgers University, and
Agronomist, Field Crops Research Branch, ARS, U.S. Department
of Agriculture, respectively.



being spaced at 42 inch intervals. Yield data were taken on
2xlO hills in each plot. The experiment was laid out in a
randomized block design with 4 replications. The chemical
treatments were used at rates per acre indicated in table 1.
The treatments were made June 26 and 27 to a weed-free soil
with the exception of the NH4N03.s.pray which was applied to
weeds which ranged from 1-5 inches in height. The NH4N03
spray treatment was made in two applications, one-half of
the total rate of the NH4N03treatment being applied June 27
and the second half on June 30. The 2,4-D ester used in con
junction with the NH4N03was applied in the same manner.

All spray applications were made at a volume rate of 20
gallons of water per acre using a knapsack sprayer. The
sprayer boom was fitted with two drop pipes spaced 22 inches
apart. Nozzles which delivered a 110 degree fan were used
to facilitate complete soil coverage when the nozzles were
held at 10-12 inches above the soil surface. This amounted
to a basal spray application which contacted 2 to 3 basal
corn leaves. Biuret treatments were made using a small turf
type spreader.

A second experiment was initiated on May 10, 1956 to
study the fertilizing value of two forms of nitrogen. The
nitrogen was applied in the form of biuret and NH4N03, the
NH4N03being applied both as a directed spray and as a granu
lar side-dress. The same field plot procedure was followed
as described above except the plots were 4 hills wide inste~d

of 2.

The experimental area received 700 pounds per acre of a
5-10-10 fertilizer prior to planting. On June 22 all plots
were side-dressed with 250 pounds per acre of a 0-12-24 fer
tilizer which was intended to supply the approximate total
quantity of P and K recommended for use in New Jersey.

The nitrogen treatments compared included 20, 40, and 65
pounds of biuret nitrogen per acre, 65 pounds of NH4N03nitro
gen per acre as a spray and 65 pounds of NH4NOinitrogen per
acre as a conventional side-dressing. Applications were made
June 28 and 29. The second half of the NH4N03spray treatment
was applied July 2.

The treatment designated as no nitrogen received only
the initial 35 pounds of nitrogen applied at the time the
seedbed was prepared. Procedure for application was the same
as described for the previous test. All plots were kept weed
free throughout the entire season by hand-weeding at weekly
intervals. Such was intended to prevent weeds from becoming
a competing factor with corn for nitrogen.

Evaluation of Herbicidal Efficiency

Weed control data are shown in table 1. The predominant
weeds included carpetweed, MOIIU50 verticillata, pigweed,
Amaranthus retroflexus and crabgrass, Di~itaria sanguinalis.
Satisfactory weed control was obtained w~th several chemicals,
however, treatments of 2,4-D acetamide and 2,3,6-TBA plus
CDAAwere especially effective.



90

Table 1. Effect of chemicals applied after the last cultiva
tion in corn on weed control and yield of New
Jersey #7 field corn. New Brunswick, N. J. 1956.

Treatment
Weed Control as

Percent of Checkl

Broadleaf Grasses

Bushels of
Corn per Acre

at 15.5%
Moisture

Biuret - 20 Ibs. N
30 Ibs. N
50 Ibs. N

2,4-D Acetamide - 1 lb.
2 Ibs.

CDEC2- 3 Ibs.
6 Ibs.

CDAA3- 3 Ibs.
6 Ibs.

2,3,6-TBA4 - ~ lb.
l~ Ibs.

2,3,6-TBA ~ CDEC- ~ + 1 lb.
~ + 3 Ibs.

2,3,6-TBA ~ CDAA- ~ -I- 1 lb.
i -I- 3 Ibs.

NH4N03+ 2,4-D + FAB50 Ibs. N
+.t lb. + 10 g. FAB/gal.

Check (hand-weeded)
Check

L.S.n. .05
.01

13.5
7.9

46.1
92.1
91.0
71.9
50.6
12.4
50.6
78.7
93.3
77.5
48.3
92.1
85.4

85.4

16.9

41.3
49.6
71.9
88.4
90.1
60.3
30.6
71.9
79.3
72·7
86.8
68.6
61.2
86.8
86.8

14.9

46.3
28.1

62.1
68.1
74.8
69.0
69.6
70.4
70.7
65.3
68.7
71.6
66.7
63.3
72.4
64.7
76.1

65.0
72.1
67.9

10.9

lCheck plots averaged 8.9 broadleaved weeds and 12.1 grasses
per 2.1 square feet.

2CDEC - 2-chloroallyl diethyldithiocarbamate.
3CDAA- Alpha chloro-N, N-diallyacetamide.
42,3,6-TBA acid form of 2,3,6-trichlorobenzoic acid.

Satisfactory broadleaf control was obtained with 2,3,6-TBA
at l~ pounds and NH4N03at 50 pounds, however, the NH4N03was
not effective in controlling grasses.

Highly satisfactory grass control was obtained with CDAA,
2,3,6-TBA and 50 pounds of biuret nitrogen.

Yield data are also shown in table 1 and as will be noted
differences were not great. The highest yield was obtained
with the treatment 2,3,6~TBA at ~ pound plus CDAAat 3 pounds
per acre and was significantly higher than that from plots
treated with biuret at 20 pounds of nitroyen, 2,3,6-TBA at ~
pound plus CDAAat 1 pound~ 2,3,6-TBA at 2 pounds plus CDECat
1 pound and ammonium nitrate. Observations throughout the dura
tion of the test revealed no apparent injury to the crop plants
from the chemicals.
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Corn Responses to Biuret and NH4N03Applied to Simulate
Herbicidal Treatments

~ Corn height measurements taken for seven consecutive weeks
are shown in table 2. At the time of the initial measurement,
approximately 2 weeks after treatment; all plants were about
the same height; however, measurements at succeeding weekly in
tervals revealed a reduction in height of plants in plots
treated with 65 pounds of biuret nitrogen.

No good explanation can be given to account for the ex
cellent growth and yield of plants in plots which received only
35 pounds of nitrogen initially; for this quantity of nitrogen
is ordinarily not adequate for good crop production. The ex
perimental area was cropped in potatoes during the preceding
4 years and there may have been sufficient residual nitrogen
in the soil to support adequately growth of the corn.

Yields were reduced significantly by biuret at 40 and 65
pounds of nitrogen.

SUMMARYANDCONCLUSIONS

Treatments of 2,4-D acetamide; 2;3,6-TBA and 2;3,6-TBA
plus CDAAwere highly satisfactory in controlling weeds in
corn when applied after the last cultivation.

Combination treatments of 2,3,6-TBA plus CDAAwere more
effective in controlling weeds than CDAAalone. 2 33,6-TBA at
i pounds plus CDAAat 3 pounds was apparently more effective
in controlling weeds than i pound of 2,3 J6-TBA alone; however;
li pounds of 2;3,6-TBA was more effective on broadleaf weeds
and as effective on grasses as i pound of 2 J3,6-TBA plus 3
pounds of CDAA.

Ammoniumnitrate at 50 pounds of nitrogen equivalent plus
2,4-D and FAB gave highly satisfactory broadleaf control; but
was not effective in controlling grasses.

Fifty pounds of biuret nitrogen appeared to be necessary
for satisfactory weed control.

In a test designed to measure nitrogen benefits biuret at
40 or more pounds per acre of nitrogen resulted in a significant
reduction in corn yield.

LITERATURECITED

1. Collins, H. A. and R. J. Aldrich. Proceedings of the Tenth
Annual Northeastern Weed Control Conference; pp. 1-5.
1956.

2. Klingman, G. C. and J. Clayton Davis. Ammoniumnitrate
solution, 2,4-D dinitro and "DuPont Mil for weed
control in corn. Proceedings of the Seventh Annual
Southern Weed Control Conference, pp. 167-173. 1954.
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Table 2. Effect of nitrogen compounds applied after the last cultivation in corn on the
growth and yield of New Jersey #7 field corn. New Brunswick~ N. J. 1956.

Pounds of Nitrogen Height in Inches to Tip of Height in Bushels of
per Acre Tallest Extended Leaf Inches to Corn per

Tip of Acre at
7/12 7/20 7/26 8/1 8/8 Tassel 15.5%

8/17 8/24 Moisture

Biuret - 20 Ibs. N. 71.4 83.0 94.3 100.3 101.4 98.3 100.1 93.4
40 Ibs. N. 70.4 81.2 91.1 98.9 100.0 98.7 98.8 81.4
65 Lbs • N. 70.8 81.0 86.7 93.9 95.5 92.7 93.2 55.5

NH4N03Spray - 65 Ibs. N. 69.6 81.0 91.9 98.9 98.9 97.8 99.4 93.5
NH4N03 Side-dress 65# N. 70.0 82.0 91.9 100.5 101.2 99.4 99.9 95.1
No nitrogen 71.3 84.0 95.2 102.1 102.9 102.3 102.2 98.4

L.S.D. .05 8.0
.01 11.1
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WEEDCONTROLIN FIELD CORN
1

2
Jonas Vengris

The main objective of the 1956 field corn weed control trials at the
Massachusetts Experiment Station was to compare the effectiveness of new
herbicides with dinitro and 2,4-D herbicides, which are widely accepted in
practice. Both pre-emergence and post-emergence treatments were studied.

Procedure

Experiments .were conducted on a fine sandy Leam with only fair drainage.
In Experiment I a randomized block design with four replicates was used.
Each plot consisted of four corn rows 25 ft. long. Ohio M-15 was planted
May 25, 1956. Four days later on May 29, pre-emergence treatments were
applied. Dinitro was applied at emergence on June 4, i.e. ten days after
planting. Dinitro was applied as pre-emergence treatment together with other
treatments and also as post-emergence treatment when corn was in 4-leaf stage,
6-8 inches tall. 'Vlhenapplying pre-emergence treatments the soil was moist
and weather conditions were favorable. Twelve hours after the application of
pre-emergence herbicide, it started to rain and rain continued with some
interruptions for the following five days. In this period 3.08 inches of
rain fell. The whole experimental area was soaked, muddy and partly f'Looded ,
At first it was thought that it was not worthwhile to continue the experiment.
It was left, however, for observations in order to see what one could expect
under such conditions. At the same time on an adjacent field, a seedbed was
prepared and a similar Experiment II with only two replicates was laid out.
Corn was planted June 13, and pre-emergence treatments applied on June 16.
Whenapplying pre-emergence treatments, the soil surface was dry and 0.49
inches of rain fell eleven days later on June 27. Then we got some rain on
July 5. This experiment was characterized by dry soil and weather conditions.
Both experiments were cultivated once five weeks after planting.

M-177-A
2,4-D amide
CDAA
3Y9

Abbreviation
2,4-D

2-chloro-4,6-bis (ethylamino)-S-triazine
2-chloro-4,6-bis (diethylamino)-S-triazine
3,(3,4-dichlorophenyl)-1,1-dimethy1urea (Karmex DW)
2,3,6-Trich10robenzoic acid (Du Pont TBA)
Polychlorinated benzoic acid (ACP)
Polychlorinated benzoic acid (over 80~ of 2,3,6-tri-

chlorobenzoic acid) (ACP)
2,4-dichlorophenoxyacetamide (ACP)
Alpha-chloro-N, N-diallylacetamide
Tris-(2,4-dichlorophenoxyethy1) phosphite

Chemicals applied are listed below:
Material
1. Butoxy ethanol ester 2,4-D (Weedone LV4)
2. Alkanolamine salts of dinitro-o-sec-buthyl phenol

(DowPremerge) DN
Simazin
Geigy 444
Diuron
TBA
M-103-A

9.
10.
11.

3.
4.
5.
6.
7.
8.

1 • Contribution No. 1090 of the Universi ty of Mass;;l.chusetts, College of
Agriculture, Experiment Station, Amherst, Massachusetts.

2. Assistant Professor of Agronomy, Un!versi ty of Massachusetts, Amherst,
Massachusetts.
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The rates presented in the tables are expressed in pounds of acid
equivalent or active ingredient per acre.

The effect of different treatments on weeds and on corn was observed
during the whole growing season. The weed population consisted mostly of
crabgrass (Digitaria sanguinalis). yellow foxtail (Setaria lutescens).
pigweed (Amaranthus retronexus), and lamb's quarters (Chenopodium spp.).
Annual weedy grasses were by far the most abundant.

Results and Discussion
Observations made seven weeks after planting are recorded in Table I.

Treated plots are all rated relative to checks which were rated at 100.
Injury to corn plants was recorded using a zero to 10 scale: zero-no visible
effect; 10-al1 plants killed.

Table I. FIELD CORNvlEED CONTROL,CORNINJURY.ANDCORNYIELDS
(Relative Values. Checks = 100)

Experiment I Experiment II
No. Treatments Weed Stand Corn** Relat. Weed Stand Relat.

7/12/56 Injury Corn 7/31/56 Corn
7/12/56 Yields Yields

Monocot Dicot Monocot Dicot
1) Check 100 100 0 100 100 100 100
2) 2,4-D, 1 lb/A 52 40 2.8 174 32 45 118
3) 2,4-D, 2 Ib/A 50 32 6.5 162 24 35 113
4) DN, 3 Ib/A 41 16 0.6 228 42 43 86
5) DN', 6 lbl A 24 14 2.0 246 36 36 95
6) Simazin, 1 lbjA 15 14 0 214 21 31 105
7) Simazin, 3 lb/A 10 8 0 254 12 1.5 10.5
8) Geigy 444, 5 lbjA .59 .51 0 186 39 12 97
9) Geigy 444, 10 IbjA 25 14 0 244 33 10 92
10)Diuron, 1 1b/A 39 32 0 212 29 32 10.5
11)Diuron, 2 lbjA 19 11 3.2 217 9 8 108
12)Diuron, 1 Ib/A II* 44 15 2.5 211 28 1.5 94
l3)Diuron 1 2 »s!« II* 30 11 .5.2 191 18 8 92
14)TBA. 3/4 lb/A 70 18 0 86 48 9 111
l5)TBA, 1 1/2 Ib/A 31 8 3 173 2.5 8 99
l6)M-103-A, 3/4 lbjA 90 2.5 0 127 80 28 106
l7)M-103-A, 1 1/2 lb/A 86 12 0 103 .58 16 101
18)M-177-A, 3/4 IbjA 89 22 0 107 93 20 86
19)M-177-A, 1 1/2 IbjA 80 11 0 159 79 12 93
20)2,4-D amide, 1 lbjA 65 48 3.8 154 28 28 104
2l)2,4-D amide, 2 lbjA .56 36 .5.5 1.57 13 14 110
22)CDAA.4lb/A 59 66 0 137 19 32 97
23)CDAA,8 lbjA 31 35 3•.5 169 14 16 110
24)CDAA.4 lb!A+2.4-D.l IbjA 46 32 4.4 15.5 1.5 1.5 107
2.5)CDAA,8 lb/A+1-D, 2 lb/A 21 21 .5.5 171 9 9 115
26)3Y9, 3 IbjA 29 24 3.0 161 28 59 108
27)3Y9. 6 lb/A 22 14 6,5 104 23 41 100

L.S.D. at .5%level 20 13 51
L.S.D. at 1% level 27 17 68

* \-lhen corn 6...8 inches tall
** 0- no visible effect; 10- all plants killed
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Weed survey made seven weeks after planting indicated (Table I) that
all herbicides and all rates applied, significant~ controlled broadlesved
weeds. The addition of 1 lb/A of 2,4-D to CDAAincreased broadleaved weed
control significant~. With the exception of M-103-A and M-177-A, all
herbicides effective~ controlled monocotyledonous weeds also. Results of
these trials together with results obtained elsewhere indicate that 2,3,6-tri
chlorobenzoic acid is more effective than other isomers of this acid. M-103-A
and M-177-A did not differ significantly in effectiveness. In general, the
best weed control was obtained with Simazin and Diuron (Karmex IM). All these
plots remained relative~ free of weeds .during the whole growing seaeon,
Diuron was effective in pre-emergence and also in post-emergence treatments.
All other treatments with the exception of M-103-A and M-177-A were effective
in eliminating both monocotyledonous and dicotyledonous weeds.

In Experiment I, where shortly after the application of pre-emergence
treatments. heavy continuous rain occurred, corn was injured by the following

'herbicides: 2,4-D, Diuron, .TBA, 2,4-D amide, CDM -+2,4-D, 319, DN, and even
CDM. D1uron was more injurious when applied as a post-emergence treatment.
In Ex;periment II (Table I) under relatively dry soil conditions, no pre
emergence treatment significantly injured corn plants. Diuron applied when
com was in·four leaf stage, 6-8 inches tall, injured corn significantly -
corn was suppressed' in growth and leaves were chlorotic. Seven weeks after
planting on July 31, 1956. corn in check plots was 22 inches tall compared to
14 inches in Diuron 2 lb/ A II post-emergence treatment plots. As the growing
season progressed. all signs of injury disappeared completely.

During July and August 1956, the weather was rather dry and cool at
. Amherst. As a result of dry weather, competition between corn and weeds for
. moisture and for nutrients became strong on all weedy plots. Com plants on
weedy plots were pale, yellowish and greatly reduced in size. The highest
yields were obtained where weeds were most effectively controlled. There
fore,· all· chemicals but 319, 6 lb/ A, which injured corn but perfonned re
latively good weed control, did increase corn yields on treated plots over
the checks.

Corn in the second experiment was fertilized with commercial fertilizer
at the same rate as in Experiment I but got in addition a heavy application
of manure. Corn growth was exceptionally lush and weed competition was not
serious. As a result, yield differences between various treatments were not
significant.

Summary and Conclusions

1. On adjacent fields. two field corn weed control experiments were
conducted. In the first experiment, com was planted on May 25 and in the
second on June 13. In both experiments the same treatments were applied.
In Experiment I heavy rains occurred after the application of pre-emergence
treatments. In Experiment n rather dry weather conditions prevailed for
11 days after application of pre-emergence treatments. The weed population
consisted of: crabgrass, yellow foxtail, pigweed and lamb I S quarter. Annual
weedy grasses were much more numerous than broadleaved weeds in both fields.

2. All chemicals were effective in controlling broadleaved weeds in
both experiments. \aTith the exception of M-103-A and M-177-A all herbicides
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effectively controlled monocotyledonous weeds also. In both experiments the
best weed control was obtained with Simazin, Diuron, CDAA+ 2,4-D and
Geigy 444. Plots treated with these herbicides were quite free of weeds
throughout the growing season. No injury to corn plants was observed from
the use of Simazin. This chemical is a most promising material for controlling
weeds in com.

3. In Experiment I, where heavy rains occurred shortly after the pre
emergence treatment application, the following chemicals significantly injured
corn: 2,4-D, Diuron, 2,4-D amide, CDAA+ 2,4-D, 319, IN and cnu. Due to
good weed control all these treatments with the exception of the highest rate
of 319 significantly increased corn yields. Under the dry conditions in
Experiment II, no pre-emergence treatment injured corn. Diuron applied when
corn was in four leaf stage produced definite injury symptoms. Later t as the
growing season progressed, plants regained a normal appearance.

• • • • • • • • •

The author wishes to express his appreciation to Professor ltlilliamG. Colby.
Head J Agronomy Department J for his interest and help in preparing the manu
script.

Acknowledgements are gratefully made to the American Chemical Paint Co.,
Dow Chemical Co., DuPont Chemical Co., Geigy Chemical Co., Monsanto Chemical
CO' t United States Rubber Co., for the chemicals tested in these experiments.
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PRE-EMERGENCEWEEDCONTROLIN CORN11

John A. Meade, Woodland Hurtt and Paul W. Santelmann 11

At one time several years ago it was thought that 2,4-D had overcome the
problem of weeds in corn. It soon became apparent, however, that such was not
the case. Weed control after lay-by and controlling annual grasses at any time
still presents a problem. Particularly of interest in Haryland is giant fox
tail (Setaria Faberii Herrm.).

The purpose of this paper is to give the results of two years' work on
the pre-emergence application of herbicides in corn. Of pnrticular interest
and worth repeating is an experiment concerning mixtures of herbicides. The
data this year are limited but it seems that the principle is sound and promises
to be of value. Unfortunately, the first year environmental conditions pre
vented the obtaining of yields, and the second year birds thinned the stands
to the point where yields were unobtainable.

Procedure

In 1955 plots were established on a sandy loam soil at the University
Plant Research farm. The ~ame general area was used for the 1956 tests. In
addition an experiment was put out on a Chester silt loam soil at the Grove
Miller farm in Cecil County. These were intended for the control of giant
foxtail. Most plots were 20 feet long by 4 rows wide, and were replicated
3 times. .

All chemicals except 2,4-0 and Emid (2,4-dichlorophenoxy acetamide) were
applied with a bicycle sprayer in 40 gpa. These two were applied in 10 gpa.
All plots were sprayed 1 or 2 days after seeding. Millet was overseeded to
produce a uniform population of grass at the R.esearch farm. On'the Grove
Miller farm chemicals were applied with a four nozzle hand sprayer. The plots
were 10 by 13.5 feet.

Injury ratings were made as noted in Tables 1 and 2. Each figure is the
average of the rating of two or three individunls on three replications. In
jury ratings are on the basis of 0 • no injury to 10 = complete kill, and are
relative to the nearest check plot.

Results and Discussion

In 1955 ratings at the Research farm were made at 1, l~ and 3 months after
treatment. CDAA,CDEAand CDECat 3 lbs./A. gave poor weed control. CDAAat

1/published with the approval of the Director of the Maryland Agricultural
Experiment Station as Miscellaneous Publication No. 283, Contribution No.
2765.

11Instructor, Graduate Assistant and Assistant Professor respectively, Agronomy
Department, University of Maryland, Agricultural Experiment Station, College
Pazk ,



6 pounds gave good control of grasses for one month, but the effect was dis
sipated at the end of 1%months. CDRAat 6 pounds was still effective after
l~ months, but was gone at the end of3 months. CDECwas ineffective at 6
pounds.

Monuron at 3/4 and 1% pounds exhibited good control of grass and broad
leaved weeds over the entire period of three months. The 3/4 pound rate had
lost some of its effectiveness on grasses at the end of three months. Fenuron
showed considerably less toxicity to grasses than did Monuron, and at the end
of l~ months, grass control was negligible. Broadleaved weed control was still
fairly good at both rates. Neither fenuron nor monuron injured the corn.

Amino triazole (ATA) at 6 pounds caused good control initially, but at
the end of three months, broadleaved weed control was ineffective. Grass con
trol was, however, still good. The 12 pound rate exhibited good control of
both grasses and broadleaves for the entire period of the test. However, this
rate injured the corn somewhat, but i; appeared to outgrow the injury.

Trichlorobenzoic acid (TBA) at 3/4 and l~ pounds caused severe injury to
both grasses and broadleaved weeds initially, but at the end of l~ months the
grass control was decreasing and at the end of three months, no grass control
was evident. However, the control of broadleaved weeds was still very good.
The two rates of TBAwere equally effective.

Dalapon at 3 pounds showed good control of grasses over the three-month
period, but caused some corn injury. The 6 pound rate, while effectively con
trolling weeds, injured the corn rather severely. DNBPexhibited good control
of both types of weeds for one month, but control rapidly tapered off after
this period. 2,4-D LVE also controlled both types of weeds, but it was more
residual, showing fair control of both at the end of three months.

In 1956 ratings at the Research farm were made l~ and 3 months after
spraying. The 2,4-0 LVE treatment showed good control of both grass and broad
leaved weeds, but its effects had disappeared at the end of three months. Emid
at land 2 pounds exhibited good initial control of both types of weeds, but at
the end of three months only the 2 pound rate was showing any effect.

ONBPat 5 pounds caused little reduction in weeds at either of the ratings.
COAAalso did not perform very well in this experiment. The 5 pound rate did
have an effect on grasses at the end of 1%months but it was slight and disap
peared rapidly. ATAat 4 and 8 pounds caused severe injury to both grasses
and broadleaved weeds at the l~ month rating, but at the 3 month observation,
only the grasses were controlled.

The 1~ pound rate of monuron exhibited excellent control of both types
of weeds over the entire period. This chemical, however, caused injury to the
corn. Neburon at 4 pounds was one of the best treatments in the test. Grass
and broadleaf control was excellent with no damage to the corn.

TBA, XTB (ACP-M-I03) and ACP-M-177 (polychlorobenzoic acids with at least
80% 2,3,6-TBA) exhibited very good control of broadleaved weeds throughout the
entire test. TBA at l~ pounds showed fair grass control throughout the l~

month period. The 2 pound rate of XTBcaused some corn injury.
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TABLE 1. Injury ratinns (average of 3 replications) of the effect of various herbicides on grass weeds (Gr.)~

and broadleaved weeds (Br1v.) in corn. Treatments were made at the Plant Research farm in 1955 and
1956, and at the Miller farm in 1956.

o =no damage; 10 =complete kill

I Ii M MillerI Research Fam - 1955 I Research Farm - 1956 II 1956

Treat- Rate, June 24 I July 14 I AuGust 22 II' June 26 I August 15 II July 25
menta lbs./A. Corn Gr. Drlv.! Corn Gr. Brlv. Corn Gr. Brlv. Corn Gr. Br1v •. Corn Gr. Brlv. I Corn Gr.

5 I 0 8 9 ; 1 4 4 J 0 1 2 II 0 3 4 I 1 2 0 1\ - -

1\ ! 0 9 10 I' 0 8 9 0 6 7 I 0 8 9 0 3 2 I 3 8
1 I - - - - - - - - - ,- 0 8 7 0 0 0 0 8
2 - - - - - - - - - 089 055 1 9-'---II4 I - - - - - - I - - - 0 10 7 0 9 0 ~ -
6 0 10 9 0 10 10 I 0 9 3 - - - - - - I 0 2
8 - - - - - - - - - 0 10 9 0 10 4 i 0 1

12 1 10 10 0 10 8 0 10 8 - - - - - - I, - -

f:.TA

2,4-n LVE
EMID

DNBP

Monuron 374 0 9 10 0 8 9 0 6 8 I - - - - - - Ii.. - -

1% 0 10 10 0 10 9 0 8 9 2 10 10 1 9 9 I - -
Fenuron 3/4 1 6 10 0 2 8 0 0 8 I - - - - - - Ii - -

1\ 0 8 10 0 3 0 0 0 7 I - - - - - - II - -

Neburon 4 - - - - - - I - - - 0 9 10 0 9 9 f - -
Dalapon 3 I 1 10 2 I 1 8 0 \' 0 8 0 ! - - - - - - I; - -

6 4 10 7 i 6 9 1 ----2~ 0 - - - - - - - -
TBA 3/4 0 8 10 1 4 5 - 0 0 8 ! 0 4 9 1 0 9 I - -

1\ 0 9 10 0 6 9 0 0 9 ~" 0 7 10 0 0 10 I - -
XTB I - - - - - - - - - I 0 0 8 0 0 9 I - -

2 - - - - - - - - - 0 3 10 1 1 10 ; - -
ACP-M-177 1% - - - - - - - - - 0 4 10 I 0 0 9 ~ - -

CDEA

CDM 3 0 4 3 I 2 2 0 0 0 0 0 2 1 0 0 0 I - -
5 - - - I - - - - - - 060 130 - -
6 0 8 6. 1 2 1 0 1 0 - - - - - - ,- 0 2
3 0 3 5 I 1 1 0 0 0 0 - - - - - - - - -\
608 9 181 020 - - - - - - 1--

CDEC 3 0 1 5 2 0 0 0 0 0 - - - - - - - - ~
___ .......;6;;....-.__ 1 0 5 8 0 0 0 0 0 0 - - -! - - - 'j - - I

'-0
'-0



100

An experiment was laid out involving combinations of herbicides which
were thought to be either good grass killers or good broadleaved weed killers.
It is a little difficult to say what effect the combinations produced. A
combination of 2,4-0 LVE and COM was similar to 2,4-0 alone, but considerably
better than COM alone. Addition of COM to TBAincreased the grass control
of TBAsomewhat. COM plus Emid also increased control of both types of weed.
ACP-M-177with COM increased the grass control of ACP-M~177 alone. Since
CDM did not do very well alone, any of the chemicals added to it improved its
effectiveness.

TABLE2. Injury ratings (average of 3 replications), made l~ months
after treatment, of the effect of various herbicide combi
nations on grass weeds and broadleaved weeds (Brlv.) in
corn. Plant Research Farm, 1956.

o = no injury; 10 = complete kill

COMBINATIONANDRATE ~ GRASS BRLV.
2,4-D 1~ Iba. T CDM 4 lb. 0 9 1<)
2,4-0 l~ " + COM 5 II 0 9 10
Emid l~

tI + COM 5 fI 0 10 10
TBA 1~

It + COM 5 " 0 10 10
M-l77 l~

II + COM 5 II· 0 8 8
Monuron ~ " ....ATA 1 " 0 9 9
Monuron ~

It + ATA 2 It 0 10 10
TBA 1-\ II + ATA 1 II 0 9 9
XTB 2 II ;. ATA 2 II 0 6 9

Addition of ATAto XTBconsiderably improved the grass control of XTB
alone. ATAat I pound plus monuron at 1/2 pound was as good as l~ pounds of
monuron or 8 pounds of ATAalone.

It is anticipated that this type of experiment will be expanded and re
peated this year (1957).

The experiment at the Grove Miller farm was seeded June 6 and sprayed
June 7. 2,4-0 LVE at 1% pounds slightly injured the corn but did give fair
control of the giant foxtail as observed two months after 'treatment. ATAat
6 and 8 pounds had little effect on the foxtail, as was the case with COM at
6 Ibs./A. However, in other trials around the state. CDM did a good job of
controlling giant foxtail, particularly on a high organic matter sandy soil on
the Eastern Shore. Emid at 1 and 2 pounds did a very good job of controlling
the foxtail with some corn injury at the 2 pound rate.

Summary

1. . In 1955,2,4-0 and CMUproduced excellent control of grasses and broad
leaved weeds. TBAshowed excellent control of broadleaves while ATAcaused
severe injury to the grasses.

2. DNBPat 5 pounds, da1apon at 3 pounds. and fenuron exhibited satisfactory
weed control, while the results from COM. COEC, andCOEA were poor. Dalapon
at6 pounds caused good weed control but injured the corn.' .



3. In 1956, monuron and neburon resulted in excellent control of grass and
broadleaved weeds. TBA, XTB, and ACP-M-177resulted in excellent control of
broadleaves, while A7Areadily controlled the grasses.

4. 2,4-0 and !mid treatments caused satisfactory cont~ol, but DNBPand CDAA
were unsatisfactory, as they had been in 1955.
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5. Emid exhibited very good control of giant foxtail while ATAand COAAwere
generally poor. 2,4-0 LVEat 1~ pounds caused some injury to the corn.

6. All the mixtures tried produced good results.
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PRE-EMERGENCECONTROLOF WEEDSIN SOYBEANS11
, , " .

Woodland Hurtt, 'Jo'hn A. Meacle and Paul W. Santelmann 1:./-

Introduction .'t

Soybeans are a crop of major agr:onomic importance in Maryland, as'is in
gicatedby the fact' that the acreage has increased from 57,000 acres in 1949
to 131,000 actes in 1955.· This represents an increase of 140%.

Reduction in yields of soybeans from weed competition is one of the more
important problems facing Maryland soybean growers. A composite estimate made
from most of the counties in Maryland indicates that an average loss of 3
bushels per acre may be expected from weed competition in soybeans in spite of
normal cultural procedures for controlling weeds (1). This represents an annu
al loss of $273,000 to Maryland growers. Staniforth and Weber in Iowa found
that yield reductions in soybeans moderately infested with weeds averaged 3.7
bushels per acre, or roughly 10% lesa than the yields from weed-free soybeans
(5).

The practices of seeding of soybeans in rows, and delaying the planting
date so that one or two crops of weeds may be destroyed are two very useful
cultural methods of controlling weeds in soybeans (3,4). Unfortunately there
are many situations in which cultural practices cannot adequately control the
weeds. The weeds growing in the rows are very difficult to control by mechani
cal practices. Often a wet period may occur after the emergence of the beans,
which makes early cultivation difficult if not impossible, and results in the
weeds getting a head start on the soybeans. Circumstances such as those given
above often create a situation in which chemical weed control should be of
help. However, the ideal herbicide for the control of weeds in soybeans in
this area is yet to be found.

The following study gives some of the data obtained from two years re
search on weed control in soybeans at the Maryland Agricultural Experiment
Station.

Procedure

Four row plots twenty feet long were sprayed pre-emergence with various
herbicides. All treatments were replicated three times. The plots were spray
ed with a bicycle-type sprayer similar to that described by Shaw (2). The chemi
cals were applied in 40 gpa of water at 2 mph. At intervals ranging from three
to ten weeks after spraying, injury ratings were made of the soybeans and the

1/published with the approval of the Director of the Maryland Agricultural
Experiment Station as Miscellaneous Publication No. 282, Contribution No.
2764.

1/Graduate Assistant, Instructor and Assistant Professor respectively, Agronomy
Department, University of Maryland, Agricultural Experiment Station, College
Park.
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weeds. The ratings were as follows: 0, no injury; 1,2,3, slight injury; 4,5,6,
moderate injury; 7,8,9, severe injury; and 10, complete kill. Usually two or
three ratings were made independently by several workers and the results were
averaged.

Because of the nature of the varying soils and growing ~easons found in
Maryland, the experiment was conducted at two different loc~tions. The first
location was at Upper Marlboro in Southern Maryland and the second location was
at Liru<woodon the lower Eastern Shore.

Results and Discussion

Upper Marlboro 1955 - On May 19, Perry variety soybeans were planted in an
Adelphi fine saQdy loam soil. Herbicides wc;!reapplied the next day. Several
hours after the application of the herbicides, a brief heavy thunderstorm oc
curred in which about .3 inches of rain fell.

As may be seen from Table 1, the rating made 17 days after spraying in
dicatedthat the substituted urea herbicides were more injurious to the soybeans
than any other chemical applied. Both monuron and fenuron at 1/2 lb./A •. caused
moderate to severe injury to the beans.

CORAand COECat 3 and 6 lbs./A., and CIPC at 6 Ibs./A. resulted in good
control of the weeds and no injury to the soybeans. CDAAat the same rate of
application completely killed the weeds without harming the soybeans. PCP at
15 and 20 lbs./A., and ONBPat 5 lbs./A. also resulted in good weed control.
Of all the treatments, CDAAand CIPC at 6 lbs./A., and DNBPat 7 Ibs./A. were
the most successful.

Thus, 17 days after spraying, the weed control was generally excellent and
the crop injury, with the exception of fenuron and monuron, was zero to slight.

Approximately five weeks after the application of the herbicides, a second
rating was made. The weeds in this rating were differentiat~d between grasses
and broadleaved weeds. As was found at 11 days, only fenuron andmonuron caused
any appreciable damage to the soybeans. Both fenuron and monuron resulted in
good control of the grasses.

Particularly noticeable at the end of five weeks was the fact that CORCat
both the low and high rates, and CDRAat the low rate had very little effect on
the grasses. CDRAat 6 Ibs./A. and CIPC at both 6 and 9 Ibs./A. gave good con
trol of the grasses with no effect on the soybeans. Neither of these two herbi
cides caused more than very slight i~jury to the broadleaved weeds. CIPC at 9
Ips./A. resulted in severe injury to the grasses with no visible injury to the
soybeans.

Upper Marlboro 1956- Soybeans were planted ~n a Monmouth fine. sandy loam soil
~n May 10th, and;four days later a series of herbicides were applied as pre
emergence spray~; Approximately 5 w~eks later the first rating was made. As
may be seen frortllTable 1, th~re is no coluimi fbr i br-oadl.eaf weeds. This was
omitted because there were almost no annual broadleaved weeds present in the
plot area. There was, however, a very heavy stand of crabgrass.
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TABLE1. Injury ratinas (average of 3 replications) of grass weeds (Gr.), broadleaved weeds (Brlv.) and
soybeans treated pre-emer8ence with various he.bicides at two locations. The ratings were made
17 to 76 days after treatment, as indicated.

o • no damage; 10 =complete kill

Upper Marlboro ~ 1955 Upper Marlboro .. 1956 Linkwood - 1956

27 days I 41 days
Sov. vleeds Sov. Gr. Briv.

40 days I 76 days
Soy. Gr. I Soy. ~ 1/ 1 I 1 I

Rate I 17 days I 40 days
Chemicals lbs./Ao I Soy. Weeds Soy.. Gr. Brlv.

2.

o
2.

6

9

1

o
3

3
3
o
o

6

7
9
8

5

5

5
9

6
6

8
8

o

o

o

o
1

o
1

1
o
1
1

10

!

t
3

8

2
4

4
6

5
7

1
2

6

1

o

o

o

9

o
2

o
o
o
1

o
1

I
2

o

o

o
2

o

2
2

2
5

1
2

o
1
o
I

o
o

1
o

1
o

1
o
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I -
I ..

3
5

3

4

7
4
2
3

6
9

2
4
2
6

o

7

o
o

o

o

2
1
o
1

o
1
1
o

4
1

rJ4

o

4

5
4
3

1

1
1

1

1
1

1.

4
r
2

3 I 0 8 '1
0 2

6 0 9 0 2

3 I 0 8 1 0 1
60901

2 I" -,''''''4 - - - -

~ Ii 5 10 I 3 8
% 5 9 3 6
1 118 1 7
2 I .. .. .. ..
4 - - - -

: I ~ ~ ~ ~
6 I 0 10 1 7

3/4 I.. .. I.. _

1

TBA

Neburon

Alanap-3

I:~P

Fenuron
Monuron

CDEA

CDEC

CDAA

CIPC 6 I 0 9 0 7

8 - - - -
n I 1 10 0 9

~\~,~"U») 3 I" .. .. ..
4(MCPB) 3 I" - - ..
4(2,4-DP) 1 .. .. - ..

? i .. - 1- -
U1~Dr ,j l 0 1 " 0 5

4l I.. "." -
5 109; 04

~ I ~ 1~ I ~ ;
"15 I 0 8 I 0 1
20 I 1 8 i 0 5

-:t
o
rl
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TBAat 3/4 lbs./A. killed most of the soybeans with only slight injury to
the grass. Alanap-3, 4(2,4-DP), DNBP,4(MCPB), PCP, and CDAAall were re
latively ineffective in controlling grasses. CIPC at 6 and 8 lbs./A., 4(2,4-DB)
at 3 Ibs./A., neburon at 4 lbs./A. and CDAAat 4 lbs./A. were the only treat
ments which showed any promise of controlling the grasses.

Five weeks later another rating was made of the injury sustained by the
grasses and soybeans. As was found from the previous year1s data, the in
hibitory effect of the herbicides was much less at the time of the last rating.
Although CIPC, 4(2,4-DB), and CDAAat 5 weeks caused moderate to severe injury
to the grasses, little or no injury was recorded at 10 weeks. Only CIPC at 6
lbs./A. still showed some crabgrass control. However, the herbicides that at
least delayed the grasses may be of some use, as the farmer would have cultivated
before they got very large.

Linkwood 1956 - On May 16th, soybeans were seeded in an Elkton loam soil. The
chemicals were applied as pre-emergence sprays on the same day. Unfortunately,
there was only a light stand of broadleaved weeds.

Severe injury was again noted on the soybeans as a result of 3/4 lbs./A. of
IBA. With the exception pf Alanap-3 at 4 lbs./A., CIPC at 6 and 8 lbs./A., and
DNBPat 6 lbs./A. there was little weed control visible at the rating made ap
proximately 4 weeks after spraying. CDAAas contrasted to the 1955 data, caused
only slight injury to the weeds. At the time of this rating, DNBPat 6 lbs./A.
and PCP 20 lbs./A. exhibited the best weed control.

Two weeks later the second ratings, which were differentiated into broad
leaved weeds and grasses, were made on these plots. Alanap-3 at 2 and 4 lbs./A.
CIPC at 8 Ibs./A., and neburon at 2 and 4 lbs./A. resulted in very good control
of the grasses. PCP at 20 lbs./A. and CDAAat 3 and 4 lhe./A. resulted in moder
ate control of the grasses. The best control of the broadleaved weeds was ob
tained by 20 Ibs. per acre of PCP.

Summary

1. Alanap-3 varied in its effect upon grasses from one location to the other.
It appeared to cause light to moderate injury to annual grasses.

2. CDAA,CDEA,and CDECat 6 lbs./A. resulted in at least moderate control of
the grasses. CIPC at 8 or 9 lbs./A. controlled the grasses very effectively
with little or no injury to either the soybeans or the broadleaved weeds.

3. Not enough data is available to make any conclusions about 4(2,4-DB) or
4(MCPB), but they may have use in soybeans. 4(2,4-DP) seemed to be quite in
effective as an herbicide for use in soybeans.

4. DNBPwas rather erratic in its behavior. Rates of 6 or 7 lbs./A. gave fair
results. PCP at 20 lbe./A. seemed to result in fair control of the grasses and
some control of the broadleaved weeds.

5. Fenuron and monuron at 1/2 lbs./A. caused light to moderate injury to soy
beans, and TBA at 3/4 lbs./A. caused severe injury to soybeans, grasses, and
broad leaved weeds. Neburon at 4 lbs./A. appeared to be selective for the control
of grasses growing in soybeans.
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PRE-EMERGENCEWEEDCONTROLIN SOYBEAl'1S

1H. W. Indyk

Abstract 2

Weed control is a major problem in the production of soy
beans not only from the standpoint of reduced yields as a result
of competition for moisture, nutrients, and light; but also as a
factor seriously interfering with harvesting operations and in
variably reducing soybean seed quality. The change in soybean
culture from solid-planting to row-planting has proven to be
effective in controlling the weeds between the rows but has not
satisfactorily elioinated the weed problem in the row.

An economical and reliable means of chemical control to
supplement cultural practices would be desirable. Because of
the sensitivity of soybeans to present day herbicides, it appears
that pre-emergence treatments would be more promising as com
pared to post emergence treatments.

The herbicides at the respective rates indicated in the
accompanying table were evaluated as pre-emergence treatments on
Wabash soybeans at two locations during the three year period,
1954-56. The soil type represented at the Newark location was a
Sassafras loam and at Georgetown a Norfolk loamy sand. Treat
ments were applied one day after seeding the soybeans. The weed
population consisted primarily of pigweed (Amaranthus retroflexus),
lamb's quarters (Chenopodium album), ragweed (Ambrosia artemisi
ifo1ia), morning glory (Ipocoea ~.) and crabgrass (Digitaria
~.). The perforcance of the herbicides was evaluated on the
basis of suppression of weed growth indicated by weed control
ratings for broadleaves and grasses individually and the effect of
the herbicide on soybean stand and yield. Weed control ratings
and soybean stand counts were taken approximately 35 days after
application of treatments. During the remainder of the growing
season, all plots were cultivated as needed to control emerging
weeds. Two check plots were maintained, one of which received

1. Assistant Professor in Agronomy, Delaware Agricultural Experi
ment Station.

2. Published as an Abstract of Miscellaneous Paper No. 259 with
the approval of the Director of the Delaware Agricultural
Experiment Station.
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the same cultivation treatment as the chemically treated plots
(designated as the check treatment in the table) and the other
received cultivation as needed commencing at the time of seeding
and continuing throughout the growing season (designated as the
check - cultivated treatment in the table). The latter check
treatment generally required two cultivations during the initial
35-day period before the other plots were cultivated.

Soybean samples for yield determinations were harvested in
the fall.

The effectiveness and selectivity of NaPCPwas outstanding
among all of the herbicides evaluated at the two locations .
during the three year period. At 25 lbs. per acre excellent con
trol of weed growth, broadleaves in particular, was obtained
without any harmful effect on soybean stand or yield. The con
trol of grasses was not as satisfactory as the control of broad
leaves. On the basis of the results of these trials, NaPCPwill
be recoomended for commercial application as a pre-emergence
treatment for soybeans if and when residue toleranc~s for this
material are established.

In the control of grasses, the superiority of CDECand
CDAAwas most striking. However, differences in the performance
of these two chemicals between the two locations was apparent.
At Newark, CDECat 8 - 10 Ibs. per acre was more satisfactory
than CDAAat the same rate. At Georgetown, CDAAat 4 Ibs. per
acre provided very good weed control and at 8 Ibs. per acre the
control was excellent without any reduction on soybean yield.
On the other hand, CDECat 8 lbs. per acre was not as effective
as CDAAat 4 Ibs , per acre and in addition seriously reduced
soybean yields.

In the control of all weed growth, a miit:ture of 20 - 25 Ibs ,
NaFCP and a - 10 lbs. of CDECwas slightly superior to either
ingredient of the mixture when applied alone at comparable rates.
No significant advantage in yield of soybeans was obtained.
Excellent results were obtained with a NaPCP and 2,4-D mixture at
Newark in 1954 when a prolonged dry period followed the appli
cation of chemical treatments. The weed infestation was pre
dominantly morning glory.

In addition to the treatments indicated thus far, several
other herbicides, although comparatively less effective, did show
some promise. Included in this group was Premerge at 6 - 8 lbs.
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per acre at both Newark and Georgetown. Alanap-3 at 4 lbs. per
acre, 2,4-D amine at 1 lb. per acre, 2,4-0 acetamide at 2 lbs.
per acre, MCPBat 4 lbs. per acre, and Neburon at 4 lbs. per
acre have given satisfactory weed contwol at both locations but
at Georgetown have caused serious reductions in soybean stands
and yields. At Newark also, soybean injury, characterized by
epinasty and stunting, was evident particularly on the plots
treated with the phenoxy compounds. However, these symptoms were
outgrown during the early growth stages of the soybean plant. No
serious reductions in yield were produced. .

The cooperation of the following companies in providing
chemicals for these trials is acknowledged:

American Chemical Paint Co" Ambler, Fennsylvania
Carbide and Carbon Chemicals Co., NewYork, NewYork
DowChemical Co.) Midland, Michigan
E. I, duPont de Nemours and Co" Wilcington, Delaware
Monsanto Chemical Co., St. Louis, Missouri
Naugatuck Chemical Co" Bethany, Connecticut
Food Machinery and Chemical Co., Middleport, New Yorl<
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Table 1. Herbicide Treatments Evaluated at Newark and Georgetown,
Delaware, 1954-56.

Herbicide* Rate
Lbs./A. Newark

1954 1955 1956.
Georgetown*",
1954 1956

Jt

x
x

2,4-D Amine
2,4-D Ester
2,4-D Acetamide
Si1vex (Amine)
Silvex (Ester)
MCPB'(ACP-M-119)
NaPCP
PCP (M-562)
DNBP(Premerge)
DNBP(Premerge)
Alanap-1
A1anap-3
CDEA
CDAA
CDAA
CDEC
CDEC
IPC (T-515)
CIPC (T-596)
Niagara 5519
Niagara 5521
KameX'. vJ
Karraex DL
Neburon
Natrin
Seain
Endotha1
Amino Triazolc
3Y9
NaPCP +

2,4-D (Ester)
NaPCP +

2,4-D (Acetamide)
NaPCP+

CDEC
1Check

Check - cultivated 1

1
1
2
1
1
2

12.5
12.5

3
4
2
2
5
4
S
4
5
2
2
6
6
0.5
0.5
2
2
2
3
3
2

12.5
1

12.5
2

12.5
8

x
x

x

x

x

x
x

x
x
x
x

x

x
x

Jt

x
x

x

x
x

x

x

x
x
x

x

x

x

x
x

x

x

x

x

x
x

x
x

x
x

x

x

x

x
x

x
x

x

x
x

x
x

x

x
x
x
X

JC

X

x

x

x

x

x

x

* Each herbicide was also applied at rate 2 times that indicated in
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** No test at Georgetown in 1955.
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plots.
Check - cultivated -- received cultivation as needed commencing

at time of planting.
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PERSISTENCEANDLEACHINGOF CDECANDCDAAIN SOIL

By R. J. Otten, J. E. Dawson, and M. M. SchreiberY

Introduction

One perplexing problem in agricultural research is relating the results
of field experiments with results of laboratory and greenhouse experiments.
This is especially important during preliminary screening of new chemicals for
potenti al use as commercial herbicides. The limi ta tions of time, space, labor,
and expense mean that much testing must be done in greenhouse pots rather than
field plots. But, pot tests can be meaningless unless they reflect the ul
timate acti vi ty of these herbicides under field condi tiona. Since it is often
difficult or impractical for lab and pot experiments to simulate field conditions,
an.investigator should understand the effects that a~v artificial deviations
from field conditions may have on his results. Laboratory experiments can help
define the relative importance of these deviations.

To cite a specific example, similar pot and plot experiments were carried
out in 1955by Schreiber (2). In the plot experiments, both CDECand CDAA
produced good weed control well on into the grOWing season. However, in pots
receiving the same treatments and set up in an area immediately adjacent to
the plots, CDECand CDAAlost their effectiveness in a short time. The fol
lowing laboratory experiments were set up to determine if watering the pots 
through the effect of water on persistence and leaching - caused this differ
ence in response.

Persistence Studies

Method and Materials: An introductory experiment was performed to
determine the importance of soil moisture at the time of spraying. CDAA
was made into a fine emulsion by mixing for 20 seconds in a Waring blender.
Elongation of rice coleoptiles was the bio-assay used. All soils were incubated
at 250 C.

The measurable activity of CDAAstarted disappearing after the third
day and was completely gone by the seventh day in soils at 50, 100, or 150
percent M.E. (moisture equivalent). CDAAmaintained its activity in an air dry
soil for at least seven days. When this air dry soil was brought up to 100
percent M.E., coleoptile elongation was equal to that observed in the 100
percent M.E. sof.I immediately after treatment. Apparently, in air dry soil,
with dormant Seeds and a herbicide that is decomposing slowly if at all, growth
inhibition will be produced as conditions are made favorable for seedger
mination.

Therefore, when considering technics to use in setting up a laboratory
persistence study, it is permissable to spray the herbicide directly on an
air dry soU, mix and divide the soil as required, bring the soil up to its
different moisture contents, and have no measurable loss of CDAAactivity.
This is assuming that all operations are done without delay.

in this
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Soil treated with CDECat eight pounds per acre ware brought to zero, SO, and
100 percent M.E. and incubated at 8° c. and 250c. Soil moisture was maintained
throughout the length of the experiment.

Discussion of Results: The measurable activity of CDECdisappeared from
both moist soils in lass than five days when incubated at 250 C. On the other
hand, there was no loss of actin ty :in air? dry soils incubated at either tem
perature for the entdz-e tost period. See Figure 1.

By the 47th day, soils kept at 80 C and at 100 percent M.E. lost all
CDECactivity. In the 50 percent M.E. soils, activity found at 47 days was
comparable to that found after 20 days in the 100 percent M.E. soils.

These two incubation temperatures are admittedly higher and lower than
usual soil temperatures during late spring. Incubation at 160 C. (610 F.) is
closer to field temperatures and will probably inorease the persistence of
CDECover those values found Rt 250 C.

The results of those two persistence tests suggest, as has been found
with many other organic herbicides, that soil conditions favoring increased
biological actiVity also favor the rapid breakdown of CDECand CDM. Therefore,
this relation between soil moisture and persistence may be part of the explan
ation for the differences found in Schreiber's plot and pot experiments. A
severe drought dried out the field plots and reduced microbial action in the
soil surface; watering the pots kept soil conditions favorable for rapid
microbial decomposition of CDECand CDA!.

leaching Studies

Introduction: Based on the technic described by Ogle and Warren (1),
a laboratory method was Qeveloped to trace the path of a herbicide down
through a column of soil. Several criteria were listed in an attempt to produce
a method that was comparable to field conditions. (1) The column should have
a reasonably large cross sectional area to minimize the error caused by chan
neled flow along the walls of the container. (2) The column should be easy to
pack uniformly with soil of chosen moisture contents. (3) Tho amount and rate
of' rainfall should be in the range commonin nature. (4) The rate of' leaching
down the column should be slow enough to establish a soil-water-harbicide
equilibrium at each depth. In this way, the relative water solubilities of
each herbicide and the degree of adsorption on soil particles may be expressed
in the results. (5) The columns should be cut immediately after all the rain
water has been applied. This shows the effects of the initial leaching motion
only. If desired, two cutting times may be used on identically treated soils
to show the effacts of both initial leaching and secondary drainage. (6) The
bio-assay used should be completed quickly. The persistence studies showed
that CDECand CDAAbreak down rapidly in warmmoist soil. An assay porformed on
a decomposing herbicide is subject to many errors. For example, the portion
of the decomposition curve actually tested may vary from experiment to exper
iment. Also the length of exposure to a given concentration of a herbicide
may be as important or more important than the concentration itself.

Method and Materialsf Cellulose dialyzer tubing was used as a container
for the soil columns. ThOtube had an inflated diameter of three and one
quar-ter' inches. A one-half inch deep section of the column provided just
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FIG. 1.: THEEFFECTOF TEMPERATTJREANDMOISTURE
ONTHE PERSISTENCEOF CDECm A SILT LOJu"1SOIL

As indicated by the growth of oat co1eoptiles in
treated soil.
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enough soil for a bio-assay of the herbicide and a determination of the moisture.

The original roll of tubing was cut into sections 10 inches long. A
number 12 rubber stopper, fitted with a short piece of glass tubing, was in
serted into one end of the cellulose tubing. The narrow side of the stopper
was flush with the end of the cullulose tube;the wide side was toward the in
side. The slack tubing around the stopper was taken in, folded over, and sc
cured to the stopper with a wide rubber band. A piece of filter paper was
placed over the hole in the stopper to prevent soil loss through the glass
tube.

Water was sprinkled on an air dry soil to bring the soil up to the
desired moisture content. After a rough miXing in the pan, the moist soil
was rolled on a heavy paper sheet. Fairly uniform and consistent columns were
made by choosing moisture contents no higher than the moisture equivalent of
each soil and by taking care in packing.

The assembled tube was placed in a quart Sealrite container that acted
as a support for the sides of the cellulose tube during the filling process.
About two inches of soil were added at a time. Gently dropping the quart
container and the enclosed column tamped the soil after each addition.

CDECand CDAA- made into a fine emulstion by rnxing for 20 seconds in
a Waring blender - were applied at the rate of four pounds per surface acre.
Attempts to quantitatively spray this amount on the soil surface were unsuc
cessful. The nozzle had to be placed so close to the surface of the column that
many of the treated soil particles wera blown to the air and lost. Therefore,
a diluted solution was applied dropwise from a pipette in enough volume -
two ml. - to wet the entire column surface. Leaching was delayed two hours
to allow the moisture to approach an equilibrium throughout the surface layer.

Prior to leaching, two thicknesses of filter paper were pressed onto
a glass wool mat covering the soil surface. The glass wool mat distributed
falling water over the entire soil surface. Water was allowed to drop on
the filter papers from an inverted-flask reservoir. The flow of water was
controlled by a screw clamp on a short piece of Tygon tubing connecting the
flask to a piece of drawn glass tubing.

The soils were leached with one-half, one, and two inches of Crain".
Water fronts produced at the slow rate of rainfall used - 0.1 to 0.2 inches
per hour - were very uniform. This rate was far below the water absorbing
capacities of the soils. Several runs were tried applying one-half inch of
water per hour. Leaching was vary erratic. Physicnl movement of undissolved
particles mny well have overshadowed the individual characteristics of the
herbicides.

Elongation of oat coleoptiles was used as an index of the relative
amounts of CDECand CDAApresent at each soil depth. Seventy-two hours before
the oats wore needed for an assay, an apprOXimate quantity of seeds was
wrapped in a paper towel, placed in a metal container, and thoroughly wetted.
Shortly before the columns were to be cut, 20 unifor~~y germinated seeds were
placed on moist filter disks in 9 em. petri dishes. A samplo of these seeds
was opened and measured to determine the average initial length of the cole
optiles. This figure was later subtracted from the average final lengths.
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Several root fibers amergcd during the 72-hour incubation period but tho 0010-
~ optiles W0re only throG to five mm. long and still inside the oat hulls. There

fore, soeds could be handled rapidly without f8ar of mechanical injury to the
colooptilcs.

The soil columns were soc td.oned immediately after all the "ram" had
fallen. With the col~n eroct, the cellulose tubing was slit horizontally at
the first half inch depth. At this slit, one of the thin m~tal platos was
prossed horizontally through the moist soil in a sawing motion. The half inch
section was lifted off, with the ring of tubing still around it, and inverted
i~to the bottom of a petri dish containing the assay seeds. In all cases, the
original upper plano of each half-inch soil section wes placed in contact with
the assay seeds. The process was repeated at solected depths down the column.
The tubing was then removed, part of the soil taken for a moisturo determin
ation, and the remainder spread to a uniform depth over the seeds. Those sections
that received no Lcac hinr; wator were moistened.

Tho covered dish0S ware incubated for 48 hours at about 25°C.

Each dish was inverted before reading the assay. Gentle tapping loosened
the soil from the filt'3r paper so that the bottom part of the dish could be
lifted out bringing only the seods and filter paper disk with it. Measurements
from the base of the coleoptile were made to the nearest millimeter. Each treat
ment was replicated four times. Tho standard deviation of the results was rarely
more than five percent of tho aV8rage figure for coleoptile elongation.

(Note: This typo of leaching column is also very useful for demon
str~tion-purposes. Instead of cutting the column at differont depths, lay the
column on its side and make one deep cut down the entire length. Fold back
the two longitudinal sections and plant assay seeds in a line down each axis.
The seed growth will give an approximate indication of the amount of herbicide
present at each dcpbhv )

Discussion of Results

The s oi L used in this initial study was a Dunkirk fine sandy loam. The
tests on heavier soils are incomplete and not given here.

As can be seen in the gr'1phs, added water penetrated deeper in soils
with a higher initial moisture content. With more moisturo present in tho soil,
less of the added water was bound at onch depth. Both CDECand CDAAwere leached
down with the water front and produced inhibition at every depth the water
roached.

Of the two chemicnls tested, CDECwaS the harder to leach. The measur
able activity of CDECin the surface of the column was reduced only when two
inches of rain fell on soil at 100 percent M.E. All rainfall levels reduced
tho surface concentration of CDAAin mm.st soil. The higher rainfall reduced
it in tho dry soil column also.

Conclusions

The persistence and le8ching studies reportod h0re show that water can
be one cause of observed differences in the herbicidal response of CDECand CDAA
as testod in similar pot and plot experiments. First, water added to tho pots
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stimulated microbial growth and increased the rate of herbicidal decomposition
in comparison to that found in relatively dry field plots. Second, both CDEC
and CDAAwere leached out of the 80il surface by repeated watering pf tbe pots.

The laboratory method used for the leaching studies was quite satis
factory. It seamed adaptable to a wide range of realistic soil textures, soil
moistures and rainfalls. The bio-assay used in these experiments was tedious
but Eave consistent results. HowevGr,a good chemical test for any herbicide
being studied may simpli~ this step in the process.

More intensive studies of this kind may provide part of the answer to
the quostion, "Whydo similar herbicide experi.monts in different parts of the
country show so widely divergent results?1I A chemical is very successful in
one state while it is a complete failure in anotherJ Realistic studies of
persistence and leaching, taking into account soil texture, soil moisture,
organic matter, temperaturo, and rainfall, can provide factual answers to this
problem.

Acknowledgements

A portion of the funds supporting this research was supplied ~J the
Cooperative Regional Project NE-12. ODECand CDAAwero supplied b.r Monsanto
Chemical Company.

literature Cited.

(1) OGLE,R. E. and WARREN,G. F. (1955).
Fate and activity of herbicides in soil.
Weeds 3:257-273.

(2) SCHREIBER,M.M. (1956)
Results of field screening of some pre-omergencc herbicides

in corn.
Froc. NEWCC,10th meeting. pp. 16-26.

--



117

FIG. 2.: T..JEACHINGOF CDECAJ\T])CDAAIN SOIL COLUMNS:
ONE-HALFINCH OF RAIN APPLIED.

As indicat0d by the growth of oat coleoptilos
at various depths.
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FIG. 3: LEACHrNGOF CDECANDCDM IN SOIL C,JLUMNS:
ONEDJCH OR RAIN APPLIED

As indicat~d by the growth of oat coleoptiles
at various depths.
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FIG. 4. LEACHINGOF CDECANDCDAAIN SOIL COLill1NS:
TWOINCHES OF RAIN APPLIED.

As indicatod by tho growth of o~t coleoptilos
at various depths.
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THEEFFECTSOF SEVERALHERBICIDESON
NITRIFICATICNIN SOIL

By R. J. Otten, J. E. Dawson, and M. M. Schreiber!!

Introduction
Speaking from a fertility standpoint, it is important to know if herbicides

have any effects on the soil organisms causing decomposition of organic residues,
ammonification, nitroGen fixation, or nitrification. With very few exceptions,
research to date has shown that repeated applications of commercial herbicides 
at rates recommended for field use - have no permanent deleterious effects on
the normal acti vi ty of soil microorganisms. InMb:Ltibrul of certain gr-oups has
been shown in pure culture, but comparable results are difficult to find under
field conditions. The Labora tor-y studies to be reported here deal only with the
effects of several herbicides on soil nitrification, i.e. the microbial oxidation
of ammonium-nitroGen to nitrate-nitrogen.

Literature Review

Smith, Dawson, and Wenzel (9) found that strains of Nitrosomonas (nitrite
forming bacteria) were more sensitive to very high rates of 2,4-Dthan were Nitro
bacter (nitrate forminb bacteria). However, both groups recovered in 10 to 40
davs following applications of 200 pounds. per acre of 2,4-D.

Jones (2) showed that 2,4-D has no significant effect on normal nitrate
production in a prairie soil. However, when nitrogen was added in the form of
urea, 2,4-D retarded the hydrolysis of urea to ammonia. Koike and Gainey (3)
found that very high applications of CADE(67% diesel oil and 33%pentachloro
phenol) and 2,4-D plus CADEtemporarily depressed growth of nitrifYing bacteria.
Normal activity returned in 8 to 16 weeks. They did not find a comparable
partial sterilization effect from 2,4-D alone.

Lees, Quastel, and Scholefield (4,5,7) report that very low concentrations
of potassium chlorate prevented the proliferation of Nitrobacter while Nitro
rosomonas reproduction was unchecked. Normally, the OXidation of ni trite
nitrogen by Nitrobacter is more rapid than the oxidation of ammonium-nitrogen
to nitrite-nitrogen by Nitrosomonas. Therefore, nitrite rarely accumulates in
soils. Chlorate ions did not interfere with the oxidation of nitrite to nitrate
by an established Nitrobacter popul.atd ons However, when an extra ammonium
nitrogen source was made available to a chlorate treated soil, the population
of Nitrobacter could not multiply and oxidize the additional nitrite produced
by Nitrosomonas. Nitrite-nitrogen rapidly accumulated. Lees found that the

. bacteriostatic action of chlorate ions disappeared in time, possibly because
the Nitrobacter beca~e adapted to chlorate.

Amongthe other compounds found to inhibit nitrification in soil are sodium
nitrite, sodium arsenite, sodium borate, ammoniumsulfate (at pH 9), heavy metals,
and certain chelating agents (5,1).

Experiment #1

Materials ~ Method: Fifty grams of air dry soil were placed in 200 ml

!7Graduate Assistant, Professor, and Research Agronomist (USDA)in the
Department of Agronomy, Cornell University.

"-
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Erlenmeyer flasks. The soil used was a Honeoye silt loam (pH 7.2, organic
matter content 3.4 percent, cation exchange capacity of 14.1 milli-equivalents
per 100 grams of soil).

Application rates for each herbicide are given in Figure 1. The low rate
was chosen as approximating field applications while the high rate was double
the low rate. Applications were computed on the basis of a surface acre.
Polybor-Chlorate, dalapon, TeA, and ATAwere wate r soluble _ CDECand CDAA
were made into fine emulsions by mixing for 20 seconds in a Waring blender.
Carbowax-l500 was used as a co-solvent to bring monuron (CNU)and CIPC into a
water solution. As shown in Figure 1, Carbowax 1500 had no significcmt effect
on nitrate-nitrocen production.

The soil in the flasks was about one-half inch deep. Nitrogen, in the
form of NH4H 2P0 4 , was applied at the rate of 120 pounds of nitrogen per acre
furrow slice or 10 pounds of nitrogen per surface acre one-half inch deep_ The
final moisture content of the soil was 20 percent by weight.

All flasks were loosely stoppered with cotton plugs and incubated for
14 days at 250 C. At the end of this period, a 20 gram moist soil sample was
weighed out from each flask and analyzed. A moisture determination was also
made at this time.

Nitrate-nitrogen (actually nitrite plus nitrate) was determined using a
modification of the standard phenol-disulfonic acid method. In this, the acid
was neutralized with a solution of sodium hydroxide and Versine instead of
ammoniumhydroxide. Knownamounts of each reagent were added to 100 ml beakers
instead of diluting the final soluticns in volumetric flasks. Ammoniu..n-ni tro
gen was determined by a modification of the Nessler's reagent technique.
Nitrite-nitrocen, tested in the second experiment, was determined by a modi
fication of the method for hydroxylamine (1). Each treatment was replicated
three times. The standard deviation of the results was rarely greater than
one percent of the test values.

Discussion of Results: As shown in Figure 1, the low rate of every
herbicide but CDECcaused a significant reduction in the nitrate-nitrogen values
observed. The high rate of each chemical produced a greater inhibition than
its corresponding low rate. Polybor-Chlorate was the most toxic herbicide used.
Only one-third of the nitrate-nitrogen found in the control was found in the
treated soils.

The ammonium-nitrogen values, shown in Figure 2, were roughly the reverse
of the nitrate-nitrogen values. That is, more ammonium-nitrogen remained in
soil receiving the higher rate of each herbicide.

This type of experiment leaves several important questions unanswered.
Are these reductions in nitrate-nitrogen values of agricultural significance 
will they affect crop yields? Is this effect merely a SIl]il'pr€fSsionof bacterial
growth from their inactive state in an air dry soil? Howlong will this effect
persist in a warm moist soil?

The following experiment was set up to give a more complete picture of
the effects that some herbicides have on nitrification in Boil.
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-
Figure 1: NI'lRATE-NI'IROGENPRODUCEDIN SOILS TREATEDWITH
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Experiment #2

Materials and Method: Eighty grams of the Honeoye aoil were placed in
90 x 15 mmpetri dishes. Fifteen ml of distilled water were added to each dish
and all the dishes were incubated for 11 days at 250 C. This waiting period
allowed an active population of nitrifying bacteria to develop. At the end of .
this time, solutions of the he~bicides and ~~onium-nitrogen were applied as in
Experiment #1. 2,4-D l\mide was applied using Carbowax 1$00 as a co-solvent.
The final soil moisture content was about 2$ percent. Each treatment was rep
licated three times.

Periodic determinations were made of nitrate, nitrite, and ammonium
nitrogen using the procedures described in Experiment #1. Only one extraction
was made from each dish; an entire set of dishes was sacrificed at each sampling
date. .

Discussion of Results: In the control soils, there was a linear increase
in the nitrate-.nitrogen values during the first few days after treatment. This
indicated that a population of nitrifying bacteria had developed and was rapidly
oxidizing the ammonium-nitrogen introduced into the system. Therefore, any ob
served inhibition of nitrate-nitrogen production was not merely a repression of
organism proliferation. -

CDAAand CDEChad no effec t on ei ther of the steps in nitrification. Even
a reapplication of CDAAseven days after the first treatment caused no differences
from the values observed in the control soils.

2,4-D Amide produced a slight but significant depression in nitrate-nitrogen
values during the first 12 days of incubation, but equal or higher values
thereafter. See Figure 3. Dopending on the conditions of the experiment, 2,4-D
acid is known to be detoxified in soils in 10 to 14 days. If this is also true
of 2,4~D amide, the initial inhibition and later stimulation of nitrate-nitrogen
production may be readily explained. 2,4-D Amide caused no accumulation of
nitrite-nitrogen. A cloudy interference in the ammonium-nitrogen determinations
made colorometric readings impossible.

I t seems very doubtful that any herbicide that is subject to rapid microbial
decomposition will cause any important effect on nitrification.

Polybor-chlorate, on the other hand, caused a definite inhibition of both
steps of the nitrification process in soil. First, there was a reduction in the
amount of ammonium-nitrogen oxiaized to nitrite-nitrogen - see Figure $. The
higher rate of Polybor-Chlorate produced the greatest effect. This explains
the seemingly inconsistant second result that the lower application of Polybor
Chlorate caused a greater accumulation of nitrite-nitrogen than did the higher
application- see Figure 6. Less ammonium-nitrogen was oxidized to nitrate
nitrogen under the high rate; therefore, less nitrite-nitrogen could accumulate.
Thirdly, while nitrate-nitrogen production was greatly retarded, even the highest
rate did not halt the process completely - Figure 4.

One important difference between the conditions in this test and conditions
in the field is that there is no circulation of soil water in the petri dishes;
there is no ro-inoculation of active organisms from other regions of the soil.
But, until Polybor-Chlorate is decomposed or leached out of a treated soil,
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Figure 3: NITRATE-NITROGENPRODUCEDIN
SOIT· TREATEDWITH 2,4-D AMIDE.
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fresh organisms will be affected in the same w~ as those originally present.
Just what level of Polybor-Chlorate is required to inhibit soil nitrification
has not been determined.

At present, Polybor-Ghlorate is commonlyused as a soil sterilent in non
agricultural areas. If, however, it is to be used in combination with other
herbicides as a temporary soil sterilent in potential agricultural area,
attention should be given to this inhibition of nitrification. Work with the
original chlorate and borate herbicides indicates that normal productivity
returns after these chemicals are gone from the soil.

What about other herbicides used as soil sterilents? Will their effect
on nitrification be similar to that of Polybor-Chlorate? Which is important,
the nature of the chemical molecule, the rate of application, or the relative
water solubility of the different herbicides applied?

Rapid nitrification does not take place without water. It may be that
the amount of each herbicide dissolved in soil water - a function of the ap
plication rate and the solubility of each - is more critical than the nature
of the chemical itself.

Future work on this subject should consider these three factors in both
the design of experiments and in the interpretat20n of results.
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Herbicidal Effectiveness of 2,4-DBJ LCPB"Neburon and other
liaterials as Eea.sured by 'trleedControl and Yields of Seedling

Alfalfa and Birdsfoot Trefoil

Albert J. Kerkin and Robert A. Peters*

Introduction

Competition from weeds during the seedling establishment stage is a very
critical factor in obtaining good establishment of forage legumes. To diminish
the effects of weed competition the usual practice is to seed the legume in a
companion crop. However, the development of new selective weed killers offers
the possibility of seeding pure stands without the dangers of severe weed com
petition and of a hay cut the seeding year.

Recent tests of these new materials show promise of increased selectivity in
legumes. Phenoxy-butyric compounds·are proving to be relatively safe on several
legumes (2, 3). Their mode of action is explained as a biological selectivity
operating by means of a beta-oxidation system (5, 6, 7). Neburon, a butyl-urea,
shows promise of selectivity in alfalfa.

Materials ~ Hethods

The experiment was established on Hay 17, 1956. The design was a randomized
block consisting of three replications for each legume used. The individual plot
size was a feet X 14 feet.

The following species were seeded: alfalfa (Vernal), birdsfoot trefoil (New
York) J and b.Lackmustard" All seedings- were broadcast seedings made with a grain
drill. Nhile these seeded species had uniform stands, the volunteer weeds (rag
weed, lambrs quarter and grasses) had irregular stands and it is likely that
certain discrepencies in the following data are results of this condition. A
high uniform level of fertility was established.

The chemicals were applied on June 13 and 14, 1956, with a sprayer modeled
after that designed by Shaw (Lr). At this time the alfalfa was in the 4th true
leaf stage and birdsfoot trefoil was in the 3rd. The mustard was just bUdding
and was 2 inches tall. The lamb's quarter and ragweed were 2 inches tall. The
grasses ranged from 1/8 inch to 4 inches with some germinating after spraying.
There was no canopy effect. At the time of application, it was \-larm (maximumof
90 and minimumof 69) and clear with adequate soil moisture.

*Graduate Assistant and Assistant Agronomist, respectively, Storrs (Connecticut)
Agricultural Experiment Station, Storrs, Conneeticut.

.:»
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The chemicals used were as follows:

1. 2,4-dichlorophenoxy acetic acid, alkanolamine form, (2,4-D)
.2,.4 and .S pounds acid equivalent per acre

2. 2 ,4-dichlorophEmoxYb'utyric acid, dimathyla.m.ine form (2,4-DB)
3/4, l~ and 3 pounds aeid equivalent per acre .

3. 2, methyl - 4, chloropheno:x;y butyric acid, dimethylamine form (MCPB)
3/4, l~ and 3 pounds acid equivaJ.ent per acre .

4. 2, 2-dichloropropi0nic acid, sodium salt, (Dalapon)
2 pounds acid equivalent per acre plus 2,4-DB amine 3/4, l~ and 3
pounds acid equivalent per acre

5. 2,2-dichloropropionic aCid, sodium salt (Dalapon)
1, 2 and 4 pounds acid equivalent per acre

6. 3-(3,4 dichlorophenyl-l~ethyl-l~N-butylurea) (Neburon)
1, 2 and 4 pounds active iilgredi~nt per acre

All materials were applied in 40 gallons of water per acre.

Stand counts were made before and after spraying of the legumes and various
weed species present. The day before spraying, counts were made at three loca
tions in each replication. These were taken to represent the stand of the
entire field. The counts after spraying were made in each plot on July 17-23,
1956, 34 days after spraying. The mustard was counted if it had blossoms or
seed pods, but many such plants were so severely injured they were not competi
tive. Lamb's quarter and ragweed were counted if they were still persisting
even though competition was no longer a problem. On the check plots there were
50% stands of mustard with the average plant being 3 feet tall and with the
basal leaves covering a diameter of einches to 12 inches.

Yield data were obtained by mowing a 39 inch swath from the middle mf each
plot. Yields of alfalfa were taken on July 27-]1, 1956, 44 days after spraying
and 10 days after the counts. Birdsfoot trefoil was harvested on August 6, 1956.
Only the checks and plots treated with the high rates of each chemical were har
vested because the effects on the weeds were similar to the alfalfa plots, tre
foil stands in general were poor, and time and space were limiting. Hand sepa
rations were made on the sub-samples to obtain yield data for each species.

Results and Discussions

,Q-ener.al Qb.§.er.v,!t,;ions

Two days after spraying severe epinasty in mustard, ragweed and lamb's
quarter was observed in all plots except the check and Dalapon plots. The
Dalapon was slower acting and effected only the grasses. The 2,4-D, 2,4-DB
and M-CPBcaused epinasty of the legumes as well as weeds. Alfalfa recovered
satisfactorily from the 2 ,4-DB treatment but not from the 2,4-D nor completely
from the MOPB. The MOPBinjured the trefoU while 2,4-DB did not. Two,4-D
injured the trefoil less than the alfaJ.fa at comparable rates. The 2 and 4
pound rate of Neburon caused some burn ,f the trefoil leaves but this was
temporary. There was no observable injury to alfalfa from the Neburon, Within
four days the mustard was literally burned to the ground from all rates of

'--~ ~ Nebur-on, The Neburon retarded lamb I s quarter and ragweed long enough for the
alfalfa to get a good start and exerted a delayed effect on the grasses present.
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Table I. Stands of Alfalfa and vveedsFollovling Early
Post-Emergent Treatment With Herbicides.

Treatments all rates in lbs. Stand Count Per 2 sq. ft. Quadrat
~lactive iLgredients per acre Alfalfa Mustard Lambrs Quarter Ragweed

2,4-D .2 26.7 O.O?t 2,0 2.3 52.3
2,4-D .4 22.0 0.0* 1.7* 1.0* 51.0
2,4-D .8 20.7 0.0* 0.7* 0.3* 45.7

2,4-DB 3/4 24.3 3.3 8.0 1.71~ 35.3
2,4-DB 1j 26..0 2.7 1.7* 0.2* 30.0*
2,4-DB 3 26.7 1.7 0.3-r~ 0.7* 43.7

MCPB 3/4 21.3 2.0 5.0 4.3 33.3 1:-
HCPB 1! 22.3 1.0 2.7 4.3 43.3
MCPB 3 22.0 3.3 0.3~!- 2.7 42,0

Da1. and 2 + 2/3 22.7 2,0 1.7* 6.7 6. 3'~r
2,4-DB

DaL, and 2 + l! 26.7 1..3 0.0* 5.3 5.3*
2,4-DB

Dal, and 2 + 3 30,,0* 1.7 O.t» 1.3'11- 6.3~~

2,4-DB

Dal. 1 25.0 6.7 1.Jlr 6..3 9.Jlr
Dal. 2 21.7 7.3 5.7 2.7 O,7i r
Dal, 4 20.0 7.7 5.0 4.0 O.O~~..

Neb. 1 23.7 0.3{l- 6.0 5.7 32.0*
Neb. 2 24.0 0.0* 0.7* 4.0 22~ 7J

,l-
Neb. 4 27.7 0..0* 0.7 i r 5.0 18.7 ir

Check - (before spray'ing 36,,2 6.7 6.6 9.9 47.5June 13, 1956)
(a::'te!' s!,rayil~6 22.7 4.7 6.3 6.3 65.0
July 17-23, 1956)

Average of all rates
of each chemical

2,4-D 23.1 0.0 1.5 1.2 49.72,4-DB 25.7 2.6 3.3 1.5 36.3HCPB 21.9 2.1 2.7 3.8 39.5Dal" + 2,4-DB 26.5 1.7 0.8 4.4 6.0Dala.pon 22.2 7.2 4.0 4.3 3.3Neburon 25.1 0.1 2.5 4.9 24.2

lprincipally foxta.il and crabgrass; some quack and barnyard grass. --'
il-DenotesBignificance from.check at .05 level.





...;rfects on Stands.

Alfalfa - The analysis of variance on the alfalfa plots sho~ed significance for
treatments as measured by stands of alfalfa, mustard" rag\"eed, lamb's 'iuarter and
grasses. The stands of all species except alfalfa and r ag-reed ,'/ere significantly
different at the .01 level.

Table 1 represents the stand count averages on the alfalfa plots and indicates
those significantly differ'ent from the check. Duncant s multiple range test was
used to compare the averages (1). .~l comparisons were made at the .05 level. The
combination of 2 pounds of Dalapon Pl~ 3 pounds of 2,4-DB resulted in stands of
alfalfa significantly l"rger than the check. This combination' eliminated more of
the .veed species than any other single treatment. Chart IA shows the highly sig
nificant linear response of this combinAtion on altalfa stands and the significant
linear response of 2,4-D. This decrease in stAnd from increasing 2,4-D concentra-
tions is normally expected.

Birdsfoot Trefoil - The analysis of variance on birdsfoot trefoil plot counts showed
significance for tre~tment6 on all the above mentioned species except ragweed.

Table 2 shows the data on individual treatment compsr-Lsons , Only the l~ and
3 pound rates of h.GPBhad stands of trefoil significantly lower than the check.
The il:":P'3showed a highly significant linear response on trefoil.

tTeeds - A comparison of the chemicals (avez-age of all rates) showed the following:
Neburon and. 2,4-D plot counts of musta.rd ,lere significantly lower than the Dalapon
plot counts; and Dalapon plot counts of grasses were significantly lower than 2,4-D
on the alfalfa plots and ~:iGPB on trefoil plots. Treatment comparisons substantiate
these findings.

All the chemicals at all rates gave consider'ible control of mustard except
for the Dal.apon, The evidence on ragweed and lamb t S 'iuarter stands is not as
clear cut. The higher rates of 2,4-D, 2,4-DB, H(;PBand the combdnatd.on Da.Lapon
plus 2,4-DB gave a measure of control over these ",eeds. The high rates of Neburon
gave control of lamb's \{usrter. Neburon gave a significant linear response on both
trefoil and alfalfa plots (Chart IB). These data indicate that 2,4-:-DBand HCPBhave
a similar effect on the broadleaf weeds and that Dalapon plus 2,4-DB tends to be
better than either 2,4-DB or LCPBon mustard and lambls '-luarter. Visual observa
tions also indiaated that all chemicals except Neburon and Dalapon gave good control
of lamb's 'iuarter and ragweed at this stage. However, as previously stated, the
Neburon retarded the weeds long enough for the alfalfa to become established. ~ll

nlots treated with Ne~uron, Dalapon and the combination Dalapon plus 2,4-DB had
less grass than the check. Neburon appeared to give better control of grasses
on alfalfa plots than on trefoil plots since the alfalfa \'las competing while tre
foil did not. MCPBcaused a significant linear response on grasses on trefoil plots
which cannot be explained. Both observation and. error terms showed that the voluntee
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Table III. Yields of Alfalfa and Weeds
Following Early Post-Emergent
Treatment With Herbicides

Treatment all rates in
lb. active inrtredient Alfalfa Mustard LambIS Quarter Ragweed ~

2,4- D .2 966.7 20.0.r,- 146.7 12.0 1133.3*
2,4-D .4 600.0 4.7* 24.0 3,7 1233~3*
2,4-D .8 433.3 22.7* 7.7 3.3 1066.7{';

2,4-DB 3/4 966.7 516.7* 120.0 134.0 733.3
2,4-DB 1~ 1533.3* 466~7* 2.3 170.0 633.3
2,4-DB 3 1066.7* 500.0* 0.0 13.3 833.3

MCPB 3/4 1016.7* 866.7 130.0 236.3 000.0
MCPB I! 833.3 666.7* 0.0 86.7 866.77';
MCPB 3 766.7 133.3i '; 0.0 26.7 766.7

Da1. 2 + 3/4 1133.3* 536.7* 16.3 186.7 33.3*
2,4-DB 2 + 3/4

Dal~ 1100.0* 330.0* 1.3 130.0 60.07';
2,4- DB 2 + Ii

Dal.. 1500.0~- 103.3-11- 0.0 60.0 70.0*
2,4- DB 2 + 3

"--' Dal. 1 366.7 1000.0 200.0 300.0 43.3*
Da1. 2 466.7 1600.0 500.0 460.0 20.3-1';
Da1. -4 466.7 1833.3 700.0* 413.3 19.7*

Neb. 1 1066.7* 160.0-1'; 666.7* 690.0 600~0
Neb. 2 1766.7* 16.7'>;'- 220.0 666.7 366.7
Neb. 4 1766.7* 2.7* 0.0 400.0 303.3

Check 466.7 1533.3 280.0 350.0 533.3

Average of all rates
of each ch~nical.

2,4-D 666.7 15.8 59.5 6.3 1144.4
2,4-DB 118$.9 494.5 40.8 105.8 733.3
MCPB Fn2.2 555.6 43.3 116.6 811.1
Da1. + 2,4-DB 1244.4 320.0 5.9 125.6 54.4
Da1. 433.4 1744.4 466.7 401.1 27.8
Neb. 1533.4 59.8 295.6 585.6 423.3

1
Includes all grasses present except barnyard grass.

-l!- .
Denotes significance from the check at .05 level.
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weed population was much more variable on the trefoil plots thus giving a less
sensitive test.

The differences in the counts made before spraying and on the checks indi
cates severe mustard competition (50% stands) on the checks. This undoubtedly
caused a retardation of most of the other species thus explaining why there were
not greater differences between the treated and check plots.

~f!e£.t! 2n_Y!e!d!

Alfalfa - In the general analysis of variance yields of alfalfa and the other
species were highly significant for treatments. The yields in general followed
the pattern of the stand counts. Yields of the hand separated components are
given in Table 3.

A comparison of chemicals (average of all rates) showed that· yields of alfalfa
treated with Neburon were significantly higher than 2,4-D or Dalapon, The combin
ation of Dalapon plus 2,4-DB gave alfalfa yields significantly higher than Dalapon
alone. This is attributed to the mustard control obtained with the added 2,4-DB.

The individual treatment comparisons showed that Neburon, the combination of
Dalapon plus 2,,4-DB and 2,,4-DBwere all significantly different -from the check
except at the low rate of 2,4-DB. The check and Dalapon ~lots had comparably low
yields due to severe competition from the mustard. The 1~ and 3 pound rates of
HCPBlowered alfalfa yields indicating injury although not lJhowing significance.
Chart II A shows the highly significant linear response of 2,,4-D and Neburon and
the significant quadratic response from 2,4-DB. This response indicates that the <:.:

higher rate of 2,4-DB retarded the alfalfa. The exact significance of this res
ponse is not known since the same rates of 2,4-DB combined ~nth Dalapon did not
give a quadratic response.

Birdsfoot ~foil - As previously stated only the high rates of the chemicals were
harvested for yield data on the trefoil plots. Only two separates were used:
birdsfoot trefoil and combined weeds. These yields are given in Table 4.

Either the combination of Dalapon plus 2,4-DB or Neburon treatments gave
yields significantly higher than the check. The greater yields were clearly due
to greater vigor per plant rather than due to a greater stand. This is an indi
cation of the benefits of reduced competition on a crop which is extremely sensi
tive to competition. The lowest yields were from the liCPB treatment which gives
further evidence along with counts and observations that it is not safe on tre
foil. The 2,4-DB" HCPBand combination of Da1apon plus 2,4-DB resulted in signi
ficantly lower yields of combined weeds than any other treatment with the combina
tion treatment being the lowest.

Weeds - Yields of the weed species were closely associated with the stands. A
comparison of the chemicals (average of all rates) showed this clearly. Theyields
of mustard treated with the combination of Dalapon plus 2,4-DB, Neburon or 2,,4-D
were significantly lower than yields from the Dalapon p1ots~ The yield of ragweed
treated with 2,,4-D was significantly lower than yields from Neburon plots. Dalapon,
Neburon and the combination of Dalapon plus 2,4-DB significantly reduced grass
yields as compared llith 2,,4-D.
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Pounds Air Dry, Per Acre
B. B. Trefoil CombinedWeeds

16.7 3,700.0

43.3 l,933.JI~

33.3 1,666.7*

6.0 1,666.7*

250.0* 716.7*

30.0 3,366.7

126.7* 2,200.0-l~

Check

Ta.ble IV.
\,

Yields of B. F. Trefoil and WeedsFollowing Early Post-
Emergent lDreatment,With the Highest Rates Used.

Treatments (all rates in
l.b• active ingredient

2,4-D .S

2..4-DB 3

MOPB 3

Dal. and
2,4 ...DB '2 + 3

Dal. 4

Neb. 4

~~Denotes significance fram the check at .05 level.
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Table 3 shows the cGmparisons of the individual treatments on the various weed
species. All treatments on, mustard gave significantly lower yields than the eheck
except the low rate' of MCPBand all rates of DaJ.apon. Chart II C..shows.no difference'
between rates, of 2,4-0B but a siglificant linear response trom HCPBon m~stard.
Yields of lamb 1S quarter and ragweed were lower than the checks on 'all treatments
except the 2 and 4 lb. rates of Dal&pon and 1 pound rate of Neburon.The 4 pound rate
of Dalapon and the 1 pound rate of Neburon resulted in a significantly higher lamb'B
quarter yield than t>h~the wheck. This was attributed both to lack of control and
less competition from mustard than on the checks. CBart lIB shows the highly signi
ficant ~ear increase with Dalapon and decrease with Neburon on La.Jnl::)ts'quarter. The
grasses were controlled by all Dalapontreatmentsand to a degree by the 2 and 4
pound rates of Neburon. Neburon gave a significant linear decrease (Chart lIB),
The 2,4-D p~eated plots had grass yields significantly higher than the check and
all other treatments •. The high yields of grasses 'on these plots indicates the lack
of canpetition from other species.
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The data from the stand counts and yields indicates that 2,4....])B,Neburon and
the combination of 2,4-DB plus Dalapon give the best results of those chemicals
used on pure seedings of alfalfa and birds foot trefoil. To further test the trends
indicated by this experiment a similar experiment was established in a summer seed
ing. The Balapon treatment was eliminated and Erbon(Z-'2,4,5 trichlorophenoxy)
ethYl, 2~Z-dichloropropionat~ and Simazin (?-chloro-4,6-bis (ethylamino)-8-triazin~
were included.

SUNMARY

1. Increased alfalfa yields were obtained by treatment with Z'4-DB, the
combination of Dalapon plus 2,4-DB, or Neburon, with the increase in
that order.

2. Increased yields of birdsfoot trefoil were obtained from the com
bination of Dalapon plus Z'4-DB or from Nebur-on, Z,4-DB was not
effective since it did not control the grasses which proved to be
:pa~ticularly competitive to the trefoil.

3. 2,4-DB was not toxic to alfalfa or birdsfoot trefoil up to 3 Pounds
per acre.

4. MCPBShowed toxicity on birdsfoot trefoil at all rates and an inliiG.a.tio..'1
of toxicity on alfalfa at the high rates.

5. 2,4-D was highly toxic to alfalfa but no more toxic than 2,4-DB on
tBefoil.

6. 2,4-DB and MCPBwere similar in broadleaf weed control. However, both
were only 1/3 as effective as comparab~e rates of 2,4-D on mustard and
ragweed. They were as active on the lamb's quarter as the Z,4-D.

7. Dalapon alone or with 2,4-DB gave good control of grasses. Dalapon
alone was unsatisfactory since no broadleaf weed control ~s obtained.

8. Neburon treatments had no effect on the legumes at the rates used.
It "las highly toxic to the mustard. It retarded lamb's quarter and
ragweed but did not give a high degree of kill~ The higher rates g~ve

grass control.

9. The combination of Dalapon plus 2,4-DB and Neburon treatments were
promising in cases where broadleafs and grasses are prevalent.

10. The results obtained suggest the possibility of seeding legumes "dth
out a companion crop and obtaining a hay cut the seeding year.

Acknowledgement is made to the DowChemical Companyfor supplying DaIapon,
to Du Pont De Nemours and Companyfor supplying Neburon, and to the American
Chemical Paint Companyfor supplying the other chemicals used.

.. ~ .
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Downy Chess Control in Alfalfa 1

Jonas Vengris 2

Preliminary tests (1) indicate that Dalapon and CIPC are rather
promising chemicals for controlling downy chess in established alfalfa sods.
In order to work out practical methods for controlling this pest and also
to check the pntentialities of other chemicals t trials were continued in
1955 and 1956. The results were rather conclusive and also gave hints for
controlling certain perennial grasses in alfalfa sods. Data from these trials
are discussed below.

~/55 Trials

Similar trials for downy chess control were conducted in Segreganset
(Bristol Co·..mty) and Halifax (Plymouth County). Chemicals were applied late
in the fall of 1954 (12/3/54) and also early in the spring of 1955 (3/28/55).
No replicates were used. Downy chess control, injury to alfalfe., and
perennial grass control were observed all the growing season of 1955. No
yield data were taken. A sumrr~ry of the results are presented below:

December 3, 1954 Application:

Dalapon 3 Ib/A

Dalapon 6 lb/A

CIPC 5 Ib/A

CIPC 10 lb/A

TCA10 lb/A
TCA15 lb/A

Downy chess control satisfactory (80%).
Bluegrass and bentgrass injured slightly.
No visible alfalfa injury.

Dovmy chess eliminated 90~. Bluegrass and bent.graes
cont'011ed significantly and equal to CIPC 5 IbjA
treatIrlent. Alfalfa injury is' observable but slight.
On aftergrowth no injury marks observable.

Downy chess eliminated 90%. Bluegrass and bentgrass
eliminated significantly. No visible alfalfa injury.

The best grass elimination treatment. Downy chess elimi
nated 95%. Bluegrass and bentgrass eliminated 80%, quack
grass and even orchardgrass injured significantly (stunted,
shorter I delayed in heading and chlorotic). No visible
alialfa injury.

Downy chess control 55%. Perennial grasses as well as
alialfa were not effected significantly.

L Contribution No.l088 of the University of Massachusetts, College of
Agriculture, Experiment Station, Amherst, Massachusetts.

2. Assistant Professor of Agronomy, University of Massachusetts, Amherst,
Massachusetts.
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March 28, 1955 Application

Dalapon 3 IbjA
Dalapon 6 IbjA

CIPC 5 IbjA
CIPC 10 IbjA

TCA10 IbjA
TCA15 IbjA

Downychess eliminated 90-100%.
Bluegrass and bentgrass eliminated 60-80%. timothy and
orchardgrass injured significantly. Bare space on 3 Ib/A
plots about 4t:J!,and on 6 Ib/ A plots 60%of surface.
Alfalfa looks slightly chlorotic, injury not significant.
No visible injury to aftermath growth.

Downychess control not satisfactory (about 50%).
Perennial grass injury not significant. Alfalfa not
injured. Plants affected in the same way at both rates.
Differences in degree only.

Downychess control poor. only about 20-~. Perennial
grasses are not significantly affected. No visible
alfalfa injury. No observable differences between two
rates used.

It is very interesting to note that CIPC when applied in late fall 1954
was in general more effective in controlling annual or perennial grasses than
Dalapon rates applied at the same time. With the 1955 spring applications,
the opposite is true. It is reasonable to think that DaLapon, when applied
before winter on dormant plants, could not be taken in satisfactorily and
as a result its killing effect was decreased significantly. On the other
hand, CIPC applied in the spring during the Warmer seaSon decomposes too fast
and is less effective (2) in comparison with late fall or winter applications.

1955-56 Trials

Procedure

In the fall of 1955, a downy chess control experiment WaSstarted in
Bristol County on the v.ToodsFarm. In these trials the chemicals were applied
on December 7f 1955 and again the next spring on April 13, 1956. These
tests included Dalapon, CIPC, Monuron (Karmex W) and TCA. The plot size
was 200 square feet. A randomized block with three replicates design was
used. In 1956 it developed that alfalfa stands on SOMeplots were not
satisfactory, so for observations and yield data only two replicates were
used. When applying the December 7, 1955 treatments, alfalfa and downy chess
were dormant, and when applying the treatments on April 13, 1956. alfalfa
was dormant but downy chess and other grasses were already green. The
downy chess stand consisted of seedlings that had germinated in the fall of
1955. Besides downy chess, the alfalfa stands were infested with some
p~rennial grasses: bluegrass, bentgrass, smooth brome and orchardgrass.

Results and Discussions:

Downychess control, injury to alfalfa, and alfalfa yield data are
presented in Table L, The data speak for themselves. All chemicals and
all the rates applied in late fall or early spring effectively controlled
downy chess in an established alfalfa sod. It is interesting to note again
that CIPC applied in the spring was not as effective as applied in the late
fall of the previous year.



- Table I. Effect of Herbicides in Controlling DownyChess in Alfalfa
(Data Relative. Checks = 100)

Treatments

Time of
Application

DownyChess
Stands

6/11/56

Perennial
Grass

Stands

Alfalfa Yields
I III

Cutting Cutting
6/26/56 9/13/56

1. Check 12/7/55 100 100 100 100
2. Da'Lapon 3 Ibl A 12/7/55 2 80 125 111
3. DaLapon 6 1bl A 12/7/55 3 78 124 112
4. CIPC 3 1bjA 12/7/55 9 93 138 111
5. CIPC 6 s»]A 12/7155 2 87 129 123
6. Monuron 2 1b/A 12/7/55 23 93 119 121
7. Monuron 4 Ibl A 12/7/55 13 82 122 121
8. TCA10 1b/A 1217/55 2 95 109 130
2._ ICA'J:5_1Q/A lY2l25 4 22 92 116 _
10. Dalapon 3 Ib/A 4713/56 0 9 120 132
11. Dalapon 6 lb/ A 4113/56 0 7 101 118
12. CIPC 3 Ib/A 4/13/56 55 85 127 143
13. CIPC 6 Ib/A 4/13/56 44 88 104 128
14. Monuron 2 IbjA 4/13/56 20 48 95 132
15. Monuron 4 Ib/A 4113/56 7 18 60 116
16. TCA10 IbjA 4/13/56 9 60 95 l05
17. TeA 15 Ibl A 4/13/56 10 50 92 107

Although all treatments applied in the fall of 1955 suppressed perennial
grasses in alfalfa sod, only Dalapon and Monuron significantly injured them.
Bentgrass and bluegrass were most seriously effected and orchardgrass least.
With the spring of 1956 applications, perennial grasses were more affected.
Dalapon - both rates - and Monuron were the most effective treatments. In
plots treated with Dalapon, over 90% of the grasses were eliminated. Orchard
grass, timothy and quackgrass were injured and suppressed but not killed.
The CIPC treatments were least effective.

Only the fall application of Monuron 4 Ib/A and Dalapon 6 Ib/A rate
injured alfalfa. Yields, from even the first mOWingon June 26, 1956, were
not affected. Because of the elimination of downy chess and certain
perennial grasses, higher alfalfa yields were obtained with almost all fall
treatments. Injury to alfalfa with 1956 spring applications were evident.
Again injury from Monuron 4 Ib/A and Dalapon 6 IbfA treatments Was the most
serious. Also alfalfa was significantly injured by both rates of TCA. Plants
of Monuron treatments were pale, chlorotic and slightly suppressed in growth.
No significant injury of alfalfa was observed with CIPC applications. Alfalfa
yields from the first cutting (Table I) were significantly injured only by
Manuron 4 s»!«, Later observations showed that alfalfa even on Monuron
4 lb/A and Dalapon 6 lb/A plots regained normal growth and appearance and no
visible differences were noted between fall and spring treated plots. Dalapon
6 lb/ A and Manuron 4 lb/ A plots had almost a pure stand of alfalfa. Perennial
grasses in the spring treated plots did not make much growth even late in the
growing season.
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On one end of the experimental site, a couple of plots had gravelly light
sandy soil whereas the rest of the field had fine sandy loam o It is interest
ing to note that on that gravelly light soil, Dalapon 6 lb/A rate was by far
more effective in killing grasses and injuring alfalfa than on the other
replicates of this treatment.

Summary and Conclusions

1. Two year trials reyeal that the best chemicals to control downy
chess in alfalfa sods under Massachusetts conditions are Dalapon and CIPC.
The best results were obtained when CIFC was applied in late fall just before
winter (first part of December). Dalapon was more active when applied in
early spring (March) before alfalfa starts to grow. The most practical
Dalapon, as well as CIFC, rates were 3-6 lb/A of acid equivalent.

2. Alfalfa was injured by Dalapon, especially when applied in the
spring and when higher rates were used. As the growing season progresses,
the injury marks disappear and yields of second and third cuttings were not
affected. Alfalfa was most injured by Monuron (Karmex W) 4lb/ A treatment
applied in the spring but at the end of the growing season no visible injury
marks were observed. Monuron was not as effective as Dalapon in controlling
weedy grasses.

3. The infestation of alfalfa sods with bentgrass and bluegrass is an
important cause of deterioration of alfalfa stands in Massachusetts. Downy
chess control trials revealed that CIPC applied in late fall or especially
Dalapon applied early in the spring, are very effective in eliminating weedy
grasses and can be very useful in the management of alfalfa stands.
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1
Annual Weed1Grass Control in NewLegumeSeedings 2

Jonas Vengris

The objective of these trials was to determine the effeotiveness and
value of different herbicidee in controlling weedy grasses in new legume
seedings.

PreliminarY Tests

Preliminary tests were conducted in 1953at the Massachusetts Experiment
Station on spring seedings of birdsfoot trefoil and alfalfa. Dalapon 3 lbjA
and 6 lbjA rates were applied on August 7, 1953. Crabgrass was 6-8 inches
tall and formed an excellent canopy over the legume seedlings. The control of
crabgrass was good and later observations showed that both legumes benefited
from the application of Dalapon with no signs of injUry to either.

Table I. stages of Plant Growth when Applying Herbicides

No. Plants First
Application

6['3L54

Second
Application
716154

1. Birdsfoot trefoil

2. Ladino clover

3. Red clover

4. Alfalfa

S. S.Brame

6. Orcharc1grass

7. Timothy

8. Crabgrass and
other weedy grassef

2 true leaves; 5-1011 tall; under weed1 grass canopy
1-2 11 tall

2 true leaves; 8-10" tall: vegetative growth
1-3" tall

2 true leaves; 10-12 11 tall; vegetative gro,...th
2-3tr tall

3-4 true leaves 14-16" tall: before heading
3" tall

3-5 leaves; 15" tall. before heading
3" tall

3-5 leaves. 15" tall; vegetative gro,~th

3" tall
3-5 leaves; 1811 tall; heading

2-3" tall
Seedlings 1-311 8-12 11 tall: vegetative gro\1th

tall
I

i. Contribution No. 1091 of the University of Hassachusetts, Col,lege of
Agrioulture, Experiment Station, Amherst, l1assachusetts.

2. Assistant Professor of Agronomy, University of iassachusetts, Amherst,
I'Iassachusetts.
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On June 19, 1954, 16 days after the first application cf herbicides, the
stands of cultural plants as well as weeds were surveyed. The S'U.1IlCSryof
these data is presented below:

Dalapon 1.5 Ib fA I

Dalapan 3.0 Ib fA I
Dalap(\n 4.5 IbjA I

Birdsfoot trefoil and alfalfa were not injured.
Ladino and red clover and grasses were signigicantly
injured. Stand rat;ngs were Ladino and Red clover
-5 0*, S, Brame -25*, orchardgrass -70*, timothy -40*.
Crabgrass and other annual weedy grasses -10*
No apparent injury of birdsfoot trefoil. Alfalfa
especially with 4.5 Ib/A rate was slightly injured 
plants were stunted and'leaves were dark colored
and rolled. In general, stands of alfalfa were
good. Ladino, red clover as well as cultural
grasses were almost eliminated. Annual weedy
grasses were eliminated.

On JUly 22, observations of second application treatments revealed that
cultural grasses as well as ladino and red clover were significantly injured,
especially by higher Dalapon rates. Crabgrass even with the highest Dalapon
rate was not killed but was significantly injured -- plants were chlorotic,
stunted and shorter in comparison to checks. Injury was proportional to the
rates applied. It is interesting to note that old Witch-grass (Panicum
cap111are) wa.s l~ss affected than crabgrass.

On August 6, 1954 all plots were mowed and on September 15, 1954 all
stands were surveyed again. These data are presented in Table II.

Table II Annual Weedy Gra.ss Control in Ne'tlGrass-Legume Geedings.
Relative values. Checks = 100

Treatments Trefoil Alfalfa Ladino Red s. Orchard Timothy Annual
Clover Drome Grass Weedy

Grass
1) Check 100 100 100 100 100 100 100 100
2) ~alapon 10.5 I 386 115 III 16 34 98 20 70
3) Dakapcn 31'0 I 418 123 111 0 14 73 .5 3.5
4) Da1apon 4•.5 I 400 123 97 3 6 .57 5 27
5) Dalapon 1.5 II 123 105 III 35 48 88 78 93
6) Dalapon 3.0 II 136 109 97 '7 25 80 45 67
7) Dalapon 4.5 II 150 114 76 3 17 55 27 20

L. s. D. at 5% 77 12 27 15 34 35 22 37
L. s. D. at 1% 109 17 38 20 49 49 30 52

Dalapon was effective in controlling annual weedy grasses. With the
first application, crabgrass control was effective With all three rates
employed and better stands of trefoil resulted. On the check plots because of

* Check plot stand =100; total elimination =0
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the smothering effect of crabgrass and other annual weedy grasses, birdsfoot
trefoil seedlings were suppressed so that resulting stands were poor.
Indications were that Da1apon should be applied early in the growing season.
When applied on July 6, 1954 none of the rates used aided materially in
establishing trefoil Beedings. By this time, crabgrass and other weedy
grasses had already greatly suppressed the growth of the legume seedlings.

Alfalfa is also rather resistant to low Dalapon rates. As shown in
Table II Dalapon by suppressing grassy weeds WaB helpful in establishing
alfalfa. stanc1.lh

As an earlier survey shoved, ladino clover wa.s significantly injured by
the Dalapon treetments employed, but later plants regained normal growth and
made satisfactory stands (Table II). Red oiover was most sensitive to
Dalapon injury. Later applications (July 6, 1954) were almost as injurious
as early ones (June 3, 1954!~

Of the grasses studied, smooth brome was the most sensitive. Timothy was
next, and orchardgrass was the least sensitive.

. The best time to apply Dalapon under Hassachusetts conditions is about
4-5 weeks after seeding uhen birdsfoot trefoil is in the 2-3 true leaf growth
stage, and alfalfa 3~5 leaf growth stage. The most practical rates are
2-4 Ib/a of acid equiva.lent.

In these annual weedy grass trials \'lere also included eIPC, TCAand UH
post-emergence treatments Without replicates. These materials were not
particularly effective.

1956 Trial!!

Experiment I

On a fairy well drained fine dandy loam infested with yellow foxtail
and crabgrass seeds, long narrow plots of birdsfoot trefoil, alfalfa, ladino
and red clover were seeded on Hay 14. Across these seeded strips both
pre-:emergence (Eay 14, 1956) as ,..ell as later post-emergence treetments
made. Four replicates were used.· The main objective was to ~he effectiveness
of different herbicides in controlling weedy grasses in new legume seedings.

Table III Annual WeedyGrass Control in NewLegume Seedings by
Pre-Emergence Applications of Herbicides.

Tr.oatments Birdsfoot Alfalfa. Lad,tno Red Annual i'leedy Bal'e ':Space
Trefoil .. Clover Grasses

1) Check 100 100 100 100 100 0
2) TCAJ -lb/A 95 55 45 28 22 48
3) TCA6 lbjA 97 50 30 30 15 45
4) TCA9 lb/A 98 47 17 15 14 60
5) CD.iI.A4 lb fA 80 88 52 55 17 52
6) CDA!8 lbjA 75 80 37 47 17 55
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A month after application of pre-emergence herbicides stand estimates
\.,reremade. Results are presented in Table IlIon the previous page. Values
are relative. Check plot stands =100.

No'injury of birdsfoot trefoil was observed by any rate of TCAused.
Alfalfa. 1adino c1over'and especially red clover ~ere injured significantly.
Seedlings were stunted. leaves malformed and badly rolled. ODAAcaused
slight injury to alfalfa and birdsfoot trefoil. Later on plants regained
normalgro\'lth (cf Table V). Ladino and red clover v/ere injured by both rates
of CDA!significantly. The most prevalent annual weedy grass was yellow foxtail.
Both chemicals at all rates applied significantly controlled this weed (TableIII).
Treated plots in comparison to checks bad about 50%bare area (Table III).
Later a new crop of annual weedy grass seedlings germinated and filled in
bare areas on the pre-emergence treated plots. Crabgrass predominated.

Dalapon was applied as a post-emergence treatment at tt'10 different
dates -- on June 15 and on June 28. The stages of plant gro\'/th at these
two dates are presented in the Table IV.

Table IV

Plants'
1) :Blrdsfoot
2) Alfalfa
3) Ladino clover
4) Red olover
5) Crabgrass .
6) Yellow foxtail

5-811 tall
61f tall
3-411 tall
4" tall

The observations on July 8 showed that Dalapon was effective in controlling
aDnual weedy grasses in legume seedings. The earlier (6/15/56) applications
were especially effeotive. tfuen applied on 6/28 weedy grasses were not killed
but were suppressed signifioantly. Plants were chlorotic, stunted and short o

At that time pre-emergence treated plots vere again infested with small new
seedlings of orabgrass o It is interesting to note that Dalapon post-emergence
applications also suppressed smartw~ed (Polygonum pensylvanicum).

On July 9 all plot s \1ere mO\"1edand aftermath stands \'lere surveyed
on August 20. These data are presented in Table V. Check plot stands
were rated 100. '

Dlrdsfoot tretoil stands were improved by all treatments applied.
Alfalfa bad on the whole better stands on the treated plots but the
differences are not significant. It is interesting to note that injured
ladino clover plants as in 1954 trials recovered completely. Red clover
injury was most severe on plots treated 'tdth higher rates of TCAand Dalapon
and plants failed to regain normal gro\lIth. On all pre-emergenoe treated plots
new crabgrass seedlings came up and seriously suppressed new seedlings.
Dalapon post-emergence trea:Ui,-a~ts \1ere most effeotive.



Table V Annual Weedy Grass Control in Legume Seedings
Survey on 8/~0!56. Relative values; Checks = 100.
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Treatments- Time of Trefoil Alfalfa Ladino Red i'leedy
App1icati0l?- Clover Grass

1) Check 100 100 100 100 100
2) TCA3 1bjA 5/16IS6~pre-emrg. 135 118 120 108 91
3) TCA6 IbjA S!16/S6;pre-emrg. 143 126 103 86 80
4) TCA9 1bjA S!16!S6;pre-emrg. lS5 120 124 66 78
S) CDAA4 1b!A S/16IS6~pre-emrg. 133 133 124 121 84
6) CDAA8 Ib/A S!16!S6,pre-emrg. 141 118 130 123 81
7) Da1apon 2 1b/A 6!lS!S6;post-emrg. 169 11S 115 116 58
8) Da1apon 4 IbJA 6!15!56,post-emrg. 147 144· 115 68 14
9) Da1apon 2 1bfA 6/28~6,post-emrg. 167 115 131 114 26
10)Da1apon 4 1bfA 6/28 56;poat-emrg. lS7 150 118 68 20
11)Da1apon 6 1b/A 6!28/s6,post-emrg, 14~ 148 120 34 9

LoS.D. 5% 33 N.S.* N.S.* 34 20
L.S.D. 1% 45 46 26

*not significant-
Experiment II

In the spring of 1956 an experiment was started to study the effects of
phenoxy butyrio acids on legumes and broadleaved ~eeds. However, it developed
that the most prevalent and serious weed on the area was l.ellow foxtail.' As
a result the treatments were changed. For the control of yellow foxtail,
Da1aJ,.Jonalone and Dalapon in mixtures with 2,4-4D:B, HCP:Band dinitro \'1ere
used. Dalapon and phenoxy compounds were applied together in mixtureSD
On Da1apon plus dinitro plots Dalapon was applied first and then two days
later dinitro was sprayed.

Treatments Nere applied four weeks after seeding on June 12. At the
time of application the plants were in the follOWing growth stages:

1.. :Birdsfoot :'.trefoil 2-3 inches tall
2. Alfalfa with 2-3 true leaves; 3-4 inches tall
3. Ladino clover with 102 true leaves; 2-3 inches tall
4. Red clover with 2 true leaves, 2~4 inches tall
5. Yellow foxtail was 4 inches tall ..

The canopy of weeds over the legume seedlings 'fere poor, Three vesks
after application of chemicals the stands of different plants were
surveyed by es:i;imation. Check plot stands were given value of 100. These
data are presented in Table ..YI.

Yellow foxtail control by all·treatments applied was excellent. This
pest was eliminated almost 1005b~" All legumes at firstshoued signs of
injury. Red clover was most injured. 'Da.lapon plus dinitro (DN) treatments
was especially effective on red cl~ver, ladin~·Q~over and alfalfa. :By
applying Dalapon with phenoxy or din1tro compounds both monocotyledonous
and dicotyledonous weeds were controlled effeotively.
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Table VI Annual :1eedy Grass Control in lTewLegume Seedings
Va.lues relat ive. Cheeks = 100

Trea.tments Trefoil Alfalfa Ladino Red Yellow Pig- Lambfs
Clover Foxtail weed Quarters

l)Check 100
2)Dalapon 3 Ib 111.+2,4-.DB1 Ib fA 60
3)Dalapon 3 1bjA+iiCP-.a1 Ib /11. 48
4)Dalapon 3 Ib/A+DN1 Ib/A 70
5)Dalapon 3 rsfA 78

100
65
57
25
52

100 100
40 7
42 25

8 5
45 13

100
.5

10
.5
5

100 100
5 5

10 10
5 5

80 85

On July 9 all plots wero mot'led. Ito yield data \-Iere taken but stand
est imates t'lere made on August 22. Cheek plot stands 'l.i'eregiven value of
100. The data are presented in Table VII.

Table VII

Treatments

Stands of Legumes on 8/22/56
Values relative. Checks = lCO.

Trefoil Alfalfa Ladino Red
Clover

1. Check
2. Dalapon 3 Ib/A+2.~DB 1 Ib/A
3. Dalapon 3 Ib JA+HCn 1 Ib /11.
4. Dalapon 3 1b!A+DJJ1 Ib /11.
5. Dalapon 3 Ib IA

LoS.D. at 5%
L.S.D. at 156

*not significant

100 100 100 100
238 156 183 119
225 182 273 137
242 118 117 23
238 167 240 113
70 N.S.* N.S.* 68

102 98

Stands of birdsfoottrefoil and alfalfa were much better on treated
plots, effective control of yellow foxtail provided aided in establishing
this legumeo Even ladino and red clover regained normal growth and benefited
from treatment. Only Dalapon plus dinitro ,.,as t.oo iDjuriaus to ladino and
red clover for plants to recover and regain normal growth.

summary and Conclusion

1. Dalapon 2-4 lb/A as post-emergence treatment controlled annual weedy
grasses in net'! legume seedlings significantly. Slight injury to birdsfoot
trefoil and alfalfa occured but plants rega.ined normal growth. The best time
for a.pplica.tion was about 4 weeks after seeding when legumes were in 2-4
true leaf stage and "leeds in snaIl seedling stage of gro,."th.

Ladino clover and particularly red clover "Jere injured by Dalapon. Ladino
clover because of its creeping form of growth recovered rapidly and produced
good stands.

2. One years data indicate that in cases where annual weedy grasses and
broadleaveg, weeds are present a mixture of 3 Lb/A of Dalapon and I 1b/A of
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phenoxy butyric acid is promising. Hake application: 'l'lhen legumes are in
2-) true leaves. Iiore research should be carried on before field recommen
dat ions can be made.

). TCAat 6-9 Ib/A and CDAAat 4-8 Ib/A as pre-emergence treatments
signifioantly oontrolled annual weedy grasses in new legume seedlings. TCA
is promising in new birdsfoot trefoil seedings. The practicability of
these pre-emergence treatments 1s ~est1oned because new seedlings of
weedy grasses emerge and fill up bare areas faster than slowly developing
legume seedlings.

w _ _ _ _ _ ~ _ _

The author \dshes to express· his appreciation to Professor \'lill1am G. Colby,
Head, Department of Agronomy, for his interest and help in preparing the
manuscript.

Aokno"lledgements are gratefully made to the American Paint Co. t Do,,"]Chemioal
00., Honsanto Chemical 00., and United States Rubber 00., for the chemicals
tested in these experiments.
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CONTROLOF CHICKWEED~ STELLARIAMEDIA, IN ALFALFA,
A SUMMARYOF SEVENYEARS' WORK

Richard J. Aldrich l

Chickweed germinates in late summer and frequently offers
severe competition for late summer seeded alfalfa. Tests of
chemicals for control of this weed were initiated in New Jersey
in 1950. CIPC and DNBPwere most promising of the chemicals
used in the initial tests and were the only herbicides used
in sUbsequent tests. Chickweed control~ alfalfa stands, weight
of alfalfa roots, and alfalfa yields were recorded to measure
results. Not all measures were used in each test.

Best chickweed control and maximum benefit to alfalfa With
DNBPwere obtained With fall treatments. There was a tendency
for alfalfa root weights to be reduced by l~ pounds of DNBP

. applied in October, whereas rates of ·3/8, 172 and 3/4 pound
had no apparent effect. Treatment with 1/2 and 3/4 .
pound of DNBPin early fall and again in Winter provided com
plete chickweed kill. CIPC was less effective when applied in
October than when applied in December, January and February.
One pound of CIPC consistently controlled chickweed and 1/2
pound was usually sufficient in late fall and Winter. Ten
gallons for the application were somewhat less satisfactory
than higher volumes with DNBP, whereas gallonage had no apparent
effect on results with CIPe.

IAgrOnomist, Field Crops Research Branch; ARS, U. S. Dept. of
Agriculture and Associate Research Specialist, New Jersey
Agricultural Experiment Station.
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Post-Emergence Control of Crabgrass in Lawn
Turf with Chemicals l

A. J. Wisniewski and J. A. DeFrance 2

Rhode Island Agricultural Experiment Station

Kingston, R. I.

This paper presents the comparative effectiveness of several
materials that are presently being used for post-emergence crab
grass control and some that are currently in the experimental
stage.

The effectiveness of phenyl mercuric acetate (2,5) for post
emergence crabgrass control has been previously reported based on
results of studies conducted at the Rhode Island Agricultural
Experiment Station. Effective control also has been reported with
disodium methyl arsonate (4,5) potassium cyanate-sludge mixtures
(1) and cacodylic acid (3)$

Materials and Methods

The 1956 post-emergence crabgrass tests were conducted on
lawn turf adjacent to Keaney Gymnasium located at the University
of Rhode Island campus. The four-year old turf, composed of
Astoria Colonial bent, Kentucky bluegrass, and Chewings fescue,
was maintained at a one-inch height of cut and received no water
other than natural rainfall. Crabgrass infestation within the
area was somewhat variable and included both smooth crabgrass
(Q~q1taria ischaemYm) and hairy crabgrass (Di9itari~ sanQuinalis).

The experiment consisted of four blocks with 24 chemical
treatments and three check plots randomized within each block.
In order to expedit~ the application of a large number of treat
ments, the following technique was employed: the first treatments
were applied to plots' 10 feet wide and 30 feet long. On the
second date of application, two~thirds of each plot was treated.
The third and final treatment was applied to one-half of the area
that received the s~cond application. The use of this method
resulted in individual plots of 100 square feet in area receiv
ing from one to three applications.

lContribution No. 905 of the Rhode Island Agricultural Experiment
Station. '

2Research Assistant in Agronomy and Agronomist, respectively
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The first treatments were applied on July 20, 1956, the sky
was overcast and the temperature was 78 degrees. Plots receiving
the second application were treated on July 26, a bright sunny
day with the temperature at 84 degrees. The third and final treat
ments were applied on August 2, when clear skies prevailed and the
temperature was 76 degrees o Soil conditions during the period were
somewhat drier than normal since rainfall from the middle of July
through August was rather meager. Precipitation amounted to 1.94
inches for the last two weeks of July and 1.07 inches during the
month of August.

The materials used, the percent active ingredient in each,
and the rates applied were as follows:

1. Crab-E-Rad (12.6% disodium methyl arsonate) at rates of
27 and 54 ounces per 1000 square feet.

2. PMAS(10% phenyl mercuric acetate) at rates of 1.75 and
2 05 ounces per 1000 square feet.

3. SAA-140 (20% sodium arseno acetate) at rates of 10, 20
and 27 ounces per 1000 square feet.

4. Neburon (18.5% 3-(4 dichlorophenyl-2-methyl-l-N-butylurea)
at the rates of 1.5 and 3 ounces per 1000 square feet.

5. Tri-Basic copper. (tri-basic copper sUlphate, 53% metalic
copper) at the rates of 2, 4 and 8 ounces per 1000 square feet.

6. Cacodylic acid (10% cacodylic acid) at the rates of 1.7
and 3.4 ounces per 1000 square feet.

7. Scutl (Phenyl mercury salts of acetic, propionic and
naphthyl phthalamic acids reported as 0.25% metallic mercury and
0.24% N-l maphthl phthalamic acid impregnated in vermiculite) at
settings of #7 and #9 on Scott's spreader.

8. Clout (2.5% disodium methyl arsonate hexahydrate im
pregnated in vermiculite) at settings of #7 and #9 on Scott's
spreader.

9. Copper sulphate (copper sulphate reported a 25% metallic
copper) at the rates of 3.7 and 7.4 ounces per 1000 square feet.

10. American Cyanamid mixture #1 (4% potassium cyanate plus
96% Milorganite) at the rates of 10 and 20 pounds per 1000 square
feet.

11. Mil-Cyanate (4% potassium cyanate plus 96% Milorganite)
at rates of 10 and 20 pounds per 1000 square feet.
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Clout, Scutl, American Cyanamid mixture #1 and Mil-Cyanate
were applied with a Scott's fertilizer spreader. All other chemi
cals were applied w~ • a 15-gallon power sprayer using 5 gallons
of water per 1000 square feet.

Notes on crabgrass infestation within each plot were taken
prior to the first application and approximately 8 weeks after
the last treatment. Turf discoloration notes were made one week
after each treatment, and turf injury was estimated at the con
clusion of the experiment.

B&sult~ and Discussion

Data in Table 1 summarize the results obtained in this experi
ment with the various chemical formulations used and also presents
the amount of turf discoloration and injury after the various
treatments.

Crab-E-Rad at the 27- and 54-ounce rates provided 100 percent
crabgrass control with two and three applications. Discoloration
was more pronounced following the third treatment, being slight
at the low rate and moderate at the heavy rate. Some turf injury
was noted, primarily in the form of a reduced fescue population.
With one application, however, control ranged from 0 at the low
rate to 45 percent at the high rate.

PN~S at the 1.75- and 2,,5-ounce rates with two and three
treatments gave control that ranged from 99 to 100 percent •. With
one application the control was 41 and 46 percent, respectively.
Slight discoloration was noted following each treatment.. VJhere
three applications of the material were made, a small amount of
turf injury occurred"

SAA-140 with one application was ineffective at the three
rates used in this test" With two and three applications the 20
and 27-ounce rates provided control that ranged from 33 to 84 per
cent. Discoloration varied from slight to severe and some turf
injury resulted following the third treatment.

Neburo was ineffective at the 1.5-ounce rate with one and
two applica "....ons , lJi th three applications, however, 48 percent
control was obt ai.ned , .At the 3-ounce rate with 1, 2 and 3 ap
plications the control was. 14, 57 and 83 percent, respectively.
No significent discoloration or turf injury was noted at either
of the two rates used.

Tri-basic copper at the rates used was not effective in this
experiment.

Copper sulphate used at the rates of 3.7 and 7.4 ounces with
two and three applications provided variable control that ranged
from 16 to 40 percent. For some unknown reason, better control
was achieved at the lower rate. Discoloration was slight .
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following the first two applications; however, no discoloration was
observed following the third treatment.

Cacodylic acid at the 1.7-ounce rate with two and three treat
ments provided 61 and 72 percent control, respectively. Discolora
tion was moderate following the second application and severe fol
lowing the third. Three applications of this material caused some
turf injury. One application at the 3.4-ounce rate resulted in
moderate discoloration. In anticipation of severe turf injury at
this rate, the treatment was omitted on July 26. The second and
final application was made on August 2 at the reduced rate of 1.7
ounces. Crabgrass control on plots receiving the two treatments
was 40 percent. One application was not effective at either rate.

Scutl was effective with two treatments g resulting in 85 and
100 percent control at settings #7 and #9, respectively. With
three treatments 76 and 97 percent control resulted. A single ap
plication at either rate was not effective. No objectionable dis
coloration or injury was noted.

Clout at setting #7 with two and three treatments provided 78
and 92 percent control. At setting #9 with two and three treat
ments 100 percent control resulted. Vvith one treatment, Clout did
not provide effective control. Only slight discoloration was noted
following the third treatment.

Original plans called for the application of American Cyanamid
mixture #1 at' 10 and 20 pounds per 1000 square feet. The turf
became badl~ discolored following the first application at the 20
pound rate. To prevent serious turf injury the two subsequent ap
plications were reduced to 5 pounds per 1000 square feet. The
third treatment of the 10-pound rate was also reduced to 5 pounds.
No control resulted from a single treatment at either the 10- or
the 20-pound rate. Two treatments at the 10-pound rate provided
59 percent control. Two treatments at 10 pounds plus the third
treatment at 5 pounds resulted in 60 percent control. One 20
pound treatment plus two 5-pound treatments gave 88 percent control.
Although discoloration with most of these treatments was rather
heavy, no serious turf injury occurred.

Mil-Cyanate at the 10-pound rate with one, two and three ap
plications provided 17, 51, and 84 percent control, respectivelYe
The 20-pound rate with the same number of treatments as above,
resulted in 17, 99 and 90 percent control. Only slight discolora
tionwasnoted following each treatment. No turf injury resulted.

The different behavior of American Cyanamid #1 and Mil-Cyanate
is perplexing since both materials are made up of 4 percent potas
sium cyanate and 96 percent sludge.
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Summary and 9gnflusions

Post-emergence crabgrass control tests were conducted at the
Rhode Island Agricultural Experiment Station during the summer of
1956. Materials used were Crab-E-Rad, PN~S, Sodium arseno acetate,
Neburon, Tri-basic copper sulphate, Copper sulphate, Cacodylic
acid, Scutl, Clout, American Cyanamid mixture #1 and Mil-Cyanate.

Under conditions of this experiment one application of the
various chemicals did not provide satisfactory crabgrass control.

Crab-E-Rad provided 100 percent control at both rates with two
and three applications~ Discoloration ranged from none to moderate
and some turf injury in the form of a reduced fescue population
resulted c

PW~S provided control that
with two and three treatments.
noted following each treatment,
followed the cthird treatment.

With two and three treatments on setting #7 both Clout and
Scutl provided control ranging from 76 to 92 percent. At setting
#9 control for these two materials ranged from 97 to 100 percent.
No serious discoloration or injury was observed.

Sodium arseno acetate, tri-basic copper sulphate, copper
sulphate, cacodylic acid, and Neburon were relatively ineffective
in this study. However, Neburon shows some promise at the 3-ounce
rate and should be included in future tests.

Some difficulty was encountered with American Cyanamid mix
ture #1 and it is suggested that this material undergo further
study. Mil-Cyanate provided good control at the 20-pound rate
without any serious discoloration or turf injury.

It appears, from the results of this study, that at least
two applications of the effective materials are needed to provide
satisfactory crabgrass control. These applications should be made
when the crabgrass plants are young, and ordinarily between June
15 and Juily 15.
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Table 1.Post-Emerg~nce Control of Crabgrass in Lawn Turf with Chemicals. Rhode land Agricultural
Experiment Station, 1956.

iraterial
Percent Control Discoloration?E-* Percent· Injury***

Rate per After After After 6fter After After After After After
1000 sQ..ftl'l 1 trt. 2 trts. 3 trts, 1 "Cr"':. 2 t.rts. 3 t rt s , 1 trt q 2-trts~~~trts ...

Crab-E-Rad
Crab-E-Rad
PlvlAS
PlvtAS
SAA-140
SAA-140
SAA-140
Neburon
Neburon
Tri-Basic Copper
Tri-Basic Copper
Tri-Basic Copper
Copper Sulphate
Copper Sulphate
Cacodylic Acidll
Cacodylic Acid
Scutl
Scutl
Clout
Clout
Am..evan .lvlix#l£
Am.CYan.lvlix
ivlil. Cyanate
LViiI<> Cyanate
Check

27 oz.
54 oz.

1.75 oz.
2.5 oz.

10 oz ..
20 oz.
27 oz ..

1.5 oz.
3 oz.
2 oz.
4 oz.
8 oz.
3.7 (;z.
7.4 oz ..
1.7 OZ ..

3.4 oz.
17*
9*
7*
9*

10 1bs o

20 Ibs.
10 Ibs.
20 1bs.

o
45
41
46
o
o
o
o

14
o
o
o
o
o
o
o

42
32
15
22
o
o

17
77

100
99

100
o

60
33
o

57
o
o
o

26
16
61
40
85

100
78

100
59
60
57
99

100
100
100
100

o
70
84
48
83
o
o
o

40
23
72
--£

-76
97
92

100
60
88
84
90

o
0.3
0.2
0.3
o
o
0 ..3
o
o
o
o
o
0.5
0 ..5
0.8
3
1,3
o
o
o
2.5
3.8
0.3
1

o
1.0
0.1
0.9
0.2
1 ..2
2.6
o
o
o
o
o
0.4
1.6
3.0
2.6
0.:
o
o
0.2
3
1.8
0.3
1.3

1.6
3.0
1.4
2.0
1.0
2.9
3.9
o
0.5
o
o
o
o
o
4.4

0.1
0.2
0.4
0.8
2.3
2
0.1

·0.8

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0.5
1.4
o
1.3
o
o
0.3
o
o
o
o
o
o
o
o
1.3
o
o
o
1.0
o
O.
o
o

2.5
5.0
1.5
2.9
o
1.3
4.1
o
0.2
o
o
o
o
0.3
3.3

o
o
0.3
0.5
1
1.1
o
o

*Refers to settirg number on Scott's fertilizer spreader.
**DiscDloration index: 0 ~ none, 1 = very slight, 2 ~ slight, 3 = moderate, 4 ~ severe,
***Estimated bare area approximately 8 weeks after last treatment.

£See Discussion end Results for changes in rates.
Treatments were arplied on July 20, July 26 and August 2~ 1956.

5 = very severe.

I-'
\Jl
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PRE-EMERGENCECONI'ROLOF CRABGRASSIN LAWNTURFWITH
ONLYONEAPPLICATIONOF VARIOUSCHEMICALSI

C. K. Mruk and J. A. DeFrance2

The prevention of crabgrass infestation with chemicals applied prior to
the germination of the seed nas been the newest approach to the crabgrass prob
lem during the past few years. This method offers many possibilities for saving
time, labor and materials; howevert workers in the field such as Gallagher and
Emerson (I), Gallagher and Musser (2), and Hart and Defrance (3,4) found that
results are variable and that continued study of the problem for more informa
tion was required. - Likewise, study from the homeownerspoint of view is required
as the homeowneris "reluctant to accept the-idea of several pre-emergence treat
ments with chemicals to a turf which appears free of crabgrass in the spring.
Several pre-emergence treatments in the spring are comparable to several pOBt~

emergence treatments during the summer, thus the labor and expense involved is
almost equal. King and Kramer (5) reported crabgrass to have a second period of
flushgrow~h, and that smooth crabgrass will germinate in three days in wet soil
at 750K end that they had even observed seedlings of crabgrass in early October.
With these facts in mind, the everlasting search for a one treatment"chemical
continues, which in the end will be the actual labor-saver and expense-saver to
the homeowner,

The object of this paper is to report and evaluate the results obtained
with only one application of the various chemicals for pre-emergence control.

M~thods and Materials

The test area to which the chemicals were applied was located on a portion
of the athletic field "at t.he"University of Rhode Island. The turf was"a uniform
blend of Chewi~gts fescue, Astoria Colonial bent, and Kentucky bluegrass.' During
the previous year, 1955, the area appeared to be uniformly infested "with smooth
crabgrass (Digita:r:i5! i!iilch~Ym) and a small amount of hairy crabgrass (D.m
gUinal~s). The area was kept under regular maintenance practice and mowedat a
height of 1 inch.

A total of 88 plots, each measuring 100 square feet in area, were laid out
in a conseoutive series. Twenty-one treatments were applied which wererepli
cated four times within the series. Four plots were used as check areas to which
no treatment was applied.

The materials used, the percent of active ingredient in each and the rates
applied were as follows:

1. Neburon (18.5% 3-(3,4-dichlorophenyl I-methyl-l-n-butylurea) at 4.6.
6.1, 7.6 ounces per 1000 square feet (2,3 and 4 pounds per acre).

2e Alanap-lF (Dry formulation of 1%N-l naphthyl phthalamic acid plus urea)
at 9, 18, 27 Ibs. per 1000 square feet (387, 774 and 1161 pounds per acre).

lcontribu~ion No. 906 of the Rhode Island Agricultural Experiment station.

2Research Assistant in Agrono~ and Agronomist, respectively.
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3. Alanap-lF (Concentrate 5%N-l naphthyl phtbalsm1c,acid) 4 and 6
pounds per 1000 square feet (172 and 258 pounds per acre).

4. Scutl, mercury (in the form of phenyl mercury salts of acetic, propi
onic and naphthyl phthalamic acids) as metallic 0.25%. N.;.l naphthyl phtha
lamie acid 0.24%. Applied at setting 5 and 7 on a Scott ls Spreader.

5. ~as (10%phenyl 'mercuric aoetate) at 1 3/4 and 2 1/2 ounoes per 1000
square feet (5 and 7 pints per acre).- ,

6" Crab-E-Rad (12.6% disodium methyl arsonate) 9 and 18 ounces'per 1000
square feet (25 and 50 pints per acre}, .<

7. Chloro-IPC (10%granular isopropyl N- (3-chlorophenyl) carbonate at
10 2/3, 21 1/3, and 32 ounces per 1000 square feet (21,1/2, 43 and 86 pounds
per acre)" .

8. Crag Herbicide-l (90%sodium 2,4 dichlorophenoxyethyl sulfate) at
3.2 and 4 ounces per 1000 square feet (6 and 9 pounds per acre).

9. Chlordane (50%wettable powder) 2 and 4 pounds per 1000 square feet
(86 and 172 pounds per acre),

Neburon, l'MAS,Crab-E-Rad, Crag-l and Chlordane were applied either as
liquids or as suspensions in 10 gallons of water per 1000 square feet by means
of a power sprayer. The two formulations of Alanap and Chloro-IPC were ap
plied by means of a Scott's fertilizer spreader. The Alanap 5 percent con
centrate and Chloro-IPC were mixed with activated sewerage sludge for ease of
spreading. These were the only plots that received supplemental fertiliza
tion.

The chemicals were applied May 24, 1956. No crabgrass was visible at the
time of application.

Observations for discoloration and injury were made one week after the"
application of the chemicals, during July, and at the termination of the test
in October. The percent crabgrass per plot was est:i.mated on the basis of the
area oovered by the crabgrass plants. The control was computed by taking the
difference between the amount of crabgrass on the treated plots and that on
the untreated plots.

ResyJ,ts and Discussion

The figures in Table 1 show the comparative effects at the end of July
of only one treatment of the various chemical treatments applied May 24 for
prevention of crabgrass germination and also their persistance in carrying
over to early October which was after the first killing frost,With the ex
ception of the 21 1/3 and32'ourice rate of Chloro-IPC, no discoloration was
noted one week after application of the materials. The severe disooloration
caused by the Chloro-IPC resulted in 3 and 11 percent permanent injury to the
basic turfgrasses at the respective rates used. By October 5 the injured
areas had filled in with clover, dandelions, plantain and other weeds.

Neburon at 4.6, 6.1 and 7.6 ounces per 1000 square feet rate gave 62, 70
and 84 percent control respectively on July 30, By Ootober 5 the 7~6-ounce
rate showed only 50 percent control while the other rates were below 50 percent.
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Alanap-lF at 9, 18, and 27 pounds affected 75, 91, and 93 percent con
trol on July 30; however, they fell to 55, 71, 58 percent control respectively
by October 5.

Alanap-lF concentrate provided 66 and 82 percent control for the 4- and
6-pound application respectively on July 30. On October 5 controls for both
rates were below 50 percent.

Bcutl at setting #5 and #7 produced 44 and 55 percent control respeo
tively by the end of July, but by October 5 both rates had dropped to less
than 40 percent control.

Ohloro-IPO at 10 2/3, 21 1/3 and 32 ounces provided a July 30 controL,.pf
52, 66, 81 percent respectively. The latter two rates also produced 3 andtll
percent permanent injury to the basic turfgrasses. By October the control at
the three rates used fell below 50 percent.

~~S at 1 3/4 and 2 1/2 ounces gave less than 50 percent control on July
30. The 2 1/2-ounce rate on October 5 gave 58 percent control.

Ohlordane produced 80 and 54 percent control for the 2- and 4-pound rate
respectively at the end of. July. By October 5 the controls leveled off at 70
and 63 percent for the respective rates used.

Orab-E-Rad and Orag-l at rates u~ed in this experll~ent were not effective
in giving control above 55 percent in July or above 43 percent on October 50

~ummary &ndOonclusion§

Under the conditions of this experiment and at the rates used with only
one Pre-emergence treatment which was applied May 24, Neb~~on, Alanap-lF,
Alanap-lF Ooncentrate, Scutl, Orag-l and Ohlordane all provided controls rang
ing from 53 to 93 percent up to July 30.

Ohloro-lPC, although producing 52 to 81 percent control, caused severe
discoloration of the turf which resulted in 3 to 11 percent injury~ Orab-E
Rad and P}~B provided less than 50 percent control.

By October 5 most controls fell below the 50 percent level. Those chemi
cals producing 50 percent control or better were Neburonat 7.6 ounces per
1000 square feet and Alanap-lF at all three rates ranged from 55 to 71 percent
control. P.MASat 2 1/2 ounces gave 58 percent control, and chlordane at both
the 2- and 4-pound rate per 1000 square feet gave 70 and 63 percent control
respectively.

The results of this exp8riment and the controls obtained with only one
treatment compared very well with previous results reported by Hart and DeFrance
(4) where two treatnients were used at a 2-week interval for pre-emergence con
trol. Their results range from 32 to 73 percent for two treatments while the
results of this experiment gave a range of 22 to 71 percent control for only
one treatment.

'Indications are that further study is needed with respect to time and
rates of application and that good control could become possible with only one
application of chemicals. However, particular attention shou..ld be paid to the



period between the end of July and the first of September for a follow-up
with a post-emergence treatment if necessary; as this appears to oe the time
that crabgras~ has its seoond flush growth. This second growth is similar
to that which was reported by King and Kramer (5).

Acknowledgement~

The authors wish to expres~ their appreciation to the following for
their contribution to this study: Carbide and Carbon Chemicals Corporation,
Naugatuck Chemical Division of the United States Rubber Company, Niagara
Chemical Division of Food Machinery and Chemical Corporation; Vineland Chemi
cal Company; O. ~I. Scott and Sons Company;The W. A. Cleary Corporation and

';he E. I. DuPont de Nemours and Company,

Literatyre Cited

1. Gallagher, J. E. and B. H. Emerson. Crabgrass Control Observations in
1954. Pr oc , 9th Annual Heeting NEWCC,pp. 385-.389. Jan. 1955.

2. _ and H. B. Musser. Methods of Crabgrass Control. Proc.
23rd Annual Penn. State Turfgrass Conference, pp. 12-16. Feb. 1956.

3. Hart, S. W. and J. A. DeFrance. The Pre-emergence Control of Smooth Crab
grass with Chemicals in Lawn Turf. Proc. 9th Annual Neeting NEWCC,pp.
345-349, Jan. 19550

4. and Q Pre-emergenoe Control of Crabgrass with
Chemicals in LawnTurf. Proo , 10th Annual Meeting NEWGC,pp, 83-88. Jan.
1956.

5. King, L. J. and J; A. Kramer Jr. A Review of the Crabgrass (Digitaria
ischaemYmand Q. sanguinali~) with notes on Their Pre-emergence Control
in Turf. Proc .. 9th Annual Meeting NEWCC,pp, 359-36.3. Jan. 19550



Table 1. Pre-Emergence Control of Crabgrass in Lawn Turf with Only One Application of Various Chemicals.
Rhode Island Agricultural Experiment Station - 1956.

Percent
Control
Oct. 5

%Crabgrass
(Jot. 5- ':J "r

Percent
Control %Injury
July )0 Jl?~V',::;."'_0 ....;;.,..;..;....:;. ....;;...;..;.:::-.:;..._'Moterial

Neburon
Neburon
Neburon
.Alanap-lF
Alanap-lF
Alanap-lF
Seutl
Seutl
!'MAS
PMAS
Crab-E-Rad
Crab-E-Rad
Chloro-IPC
Ghloro-lPC
Chloro-IPC
Crag-l
Crag-l
Chlordane
Chlordane
Alanap-lF
Alanap-lF
None

4.6 oz.
6~1 ozo
7.6 oz~

9 1000*
18 lbs.*
27 Ibs.*

Setting #5**
Setting 11'7**
1 3/4 ozo
2 1/2 oz.
9 oz.
18 oz.
10 2/3 oz.*
21 1/3 oz.*.
32 oz.*
3..2 OZ"
4.0 oz.
2 lbs.
4 Ib.~o

4 100.*
6 Ibs.*

5.1
4
2.1
3.3
1.2

.96
7.4
6
8
7.6
8
8..9
6,,4
4.5
2.5
7.1
6.3
20 6
6.3
4.5
3.7

13.3

62
70
84
75
91
93
44
55
40
43
39
33
52
66
81
47
53
80
54
66
82

o
o
o
o
o
o
o
o
o
o
o
o
o
3

11
o
o
o
o
o
o

8.5
9.3
7.2
605

4.2
6
9.5
9
8
7
8.3

10
8.5

10
11.3
9.8
8.3
4.3
5.4
9.8
9..3

14.5

41
36
50
55
71
5~
35
38
45
58
43
31
41
31
22
32
43
70
63
32
36

N
-o
r-l

SRates given are based on 1000 square feet because most home lawns are under an acre in size.
*App1ied by means of a Seott's·spreader.

**Refers to setting on Seottls spreader.
Applied May24, 1956
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FIEI.D TESTn:G OF THREEHERBICIDESFORCRABGRASSCONTROL
-~._- J .R. Haunt - -

As an organization concerned with custom weed control operations it is im
portant that the~veed Control Division, rCR., Inc. acquaint itself with the
newer developments in herbicides. The knowledge of new developments is re
quired for most efficient custom weed control operations. Custom weed control
service is based upon the production of results. Beyond the necessary safety
requirements of a control agent, the client is more interested in the end re
sults than in the product or method of application. Thus it is of prime im
portance in custom operations to use the products which will produce satis
factory results at minimal costs.

Inasmuch as the research of this organization must necessarily be objective
from the standpoint of rigid use-cost requirements it was felt that this form
of testing would be of interest to manufacturers of herbicides.

METHODSaND MJ\TEhInIS

The tests were conducted at the following locations in the Baltimore Area:

1. A pure stand of crabgrass (Digitaria ischaemum) that had developed in
an area which had been cultivated and prepared for seeding and then given
no further attention.

2. Fairway turf - composed primarily of Kentucky bluegrass (Poa. pratensis)
and fescue (Festuca .§£.) prior to the development of crabgrass.

3. Apron of a putting green - composed of approximately equal amounts of
~ ~nnua and Kentucky bluegrass.

4. A putting green - with a very large percentage (over 90%)~~
and the remaining part, bent grasses.

The following materials were applied as water diluted sprays at the con
centrations recommended by the manufacturers: CRABGRASS.ANDCHrCID,EEDPREVENT
ER2.L!S.5% l-n-butYl-3-(3,4-diChloroPEenYl)-~-methY1Urei7, METHAR3L75%Di
sodium monomethylarsonate peptahydrat~, PMAS LIO%phenylmercuric acetat~.
The treatments were applied with a 1.5 gallon Hudson hand compression sprayer
equipped with an m TeeJet nozzle. The plot dimensions were 2 by 6 feet and
were enclosed with a wooden frame during the treatment period. Treatments
were replicated three times.

1. Director,vlleed Control Division, Insect Control and Research, Inc.
1111 N. Rolling Road, Baltimore 28, Md.

2. Product of E. 1. duPont deNemours &.Co. ,vv limington , Delaware.
3. Product of ~ .• rI. Cleary, New Brunswick, N.J.
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The rates ap:-ilied and dates of application (flXlI) were as follows:

Area of treatment (see above)
1 2 3 4

Apron of
Plot Rate pe2 Pure stand Putting Putting
li2.:- Material 1000 ft Crabgrass Fairway Turf Green Green

May,June ,July Mcay,June,July MaY,June May
CRABGRASS& 16 ,,20' 14 16 5,20 14 17 6,28 17
CHICIDVEED

1 PREVENTER 113 [,. x x x x
2 " 113 g. x x x x x x
3 II 113 i. x x x
4 II 227 ". x x x x
5 II 227 g. x x x x x x
6 " 227 g. x x x
7 " 340 g. x x x x
8 ME'lHAR 75 g. x x x x x x x x X x x x
9 PYAS 75 ml. x x x x x x x x
10 .?MAS 52 ml. x x x
11 PYAS 30 ml. x

In the Baltimore area) crabgrass (Digitaria ischaemum) began emerging on
May 1, 1956, in open areas, i.e. soil with no vegetation, and in sparsely
covered areas. In areas of more dense vegetation., emergence of crabgrass
began from May .5 to 10.

In general, the observations of control were made visually by two persons.
The extent of crabgrass control or retardation was estimated and the average
of the observations to the nearest .5per cent value were then recorded.

RESULTSANDDISCUSSIONS

Area #1, with a pure stand of crabgrass, did not represent a typical situation
where a crabgrass herbicide would be used. Instead, it was chosen for com
paring the inherent phytotoxicities of the test materials. Under these condi
tions the crabgrass was more difficult to kill than· it would have been had
there been other grasses competing tor nutrients, water and other factors
necessary for growth. Thus it may be seen that 90 per cent control was ob
tained only on the June 1 observation with PYAS, on June 20 with the 454 g.
treatment of CRABGRASSANDCHICKV~EED PREVENTER,and on August 8 with METHAR
(TABLE1).



TABLE1 - Summary of P~K cent crabgrass control observations
(Pure stand crabgrass area)
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Rate per Per cent control-Average of .3Replications
Plot 1000 ft~&
No. Material No.ofapplns. June 1 June 20 August 8

CR.IIBGItl~SS &
CHICK.tLED

1 PREVENTER 113 g. 25 7 0
2 II 113 g.x2 52 7
3 II 113 g. 40 3
4 II. 227 g. 68 30 13
5 If 227 g.x2 93 65
6 If 227 g. 78 23
7 If 340 g. 80 67 20
8 METH1\R 75 g.x4 45 58 92
9 PMAS 75 ml.x4 95 80 43

TABLE2 - er cent crab ass* retardation observations
Pure stand crabgrass area

hate pe2 Per cent Retardation-Average of 3 Replicat ions
Plot 1000 ft &
No. :Material No.of applns. June 1 June 20 August 8

CRABGRASS&
CHICIDrEED

1 PREVENTER 113 g. 13 0 0
2 II 113 g.x2 0 0
3 II 113 g. 12 0
4 II 227 g. 52 0 0
5 II 227 g.x2 27 0
6 II 227 g. 18 0
7 II 340 g. 58 0 0
& ~\lliTHAR 75 g.x4 83 70 40
9 P1viAS 75 ml.x4 95 0 3

* The crabgrass that had not been controlled by the treatment.

In contrast to these results are the data from the August 8 observations
of the Area #2 - Fairway turf (Table 3). In this area highly satisfactory
control was obtained with all treatments except the single 113 g. and 227 g.
levels of CRABGRASSI,ND CHIQKiiEEJ)PREVENTER•. ,.- ........

--
By August 8 the per cent control for all treatments except METHARwas ma-
terially less than at the earlier dat.es of observation (Table 1). The per
cent control resulting from.<METHARincreased materially over the same period
of time. This extended period of herbicidal effectiveness of METHARis also
reflected in the retardation data (Table 2).
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The per cent control data of TABLE3 (Fairway Turf) indicates that under
the conditions of thest tests, satisfactory control of crabgrass may be cb
tained with all ot the treatments exoept several of the lower levels of
CRABGRASSliNDCHICKWEEDPREVENTER. It should be noted that injury to the
permanent grasses oocurred on three of the CRABGRASSANDCHICHI~ PREVENTER
treatments which were adequate for crabgrass oontrol.

TABLE3 -

Plot
Rate pe~
1000 ft &

!!2.:... Material No.of applns. Replication bI·
CRABGRASS& I II III
CHICKviEED

1 PREVENTER 113 g. 60 0 5 22
2 II 11.3g.x2 90 85* 90 88
3 II 113 g. 90 80 10 . 60
4 II 227 g. 75 75 40 63
5 II ~27 g.x2 95 9(}l~ 95 93
6 II 227 g. 95 85 90 90
7 II 340 g. 95 90 85* 90
8 METHAR 75 g.x4 95 95 95 95
9 PMAS 75 ml.x4 95 90 80 88

*Marked reduction in vigor of blue grass. Where vigor reductions were
present in CRABGRASSANDCHICIDvEEDPREVENTERplots, heavy infestations

of Plantain (Plantago lanceolata)were present.

Since essentially no crabgrass developed on the apron to putting green
and putting green areas, the observations of these plots provide only a
measure of injury to existing grasses. It is evident from the data of
Table 4 (Putting Green) that CRABGRASSANDCHICKi~EED PREVENTERis an
excellent control agent for f.2! annua since this area was almost entirely
covered with this species.

TABLE4 - Turf injury observation June 15, 1956. Each value indicates
the per cent ot the plot with all vegetation dead.

(Putting Green Area)

Plot Rate pe~

!i2.:.... Treatment 1000 ft Replication P::i..
CRABGRASS& I II III
CHICICYIEED

1 PREVENTER 113 g. 30 2; 15. 23
4 II 227 g. 90 80 75' 82 .
7 II ;40 i' 95 8; 90 90
8 METHAR 75 g. 0 0 0 0
9 !'MAS ;0 ml. 0 0 0 0
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Note: Since the initial treatment of CRABGRASSANDCHICl{INEEDPREVENTERhad
such drastic effect on this turf, no further treatments were applied
as the green was used for practice and had to be repaired in the areas
of the injury.

The injury data of Table 5 (Apron to Putting Green) is also largely in
fluenced by the effect of CRABGRASSANDCHICKvlEEDPREVENTERon ~~,
however, since this species comprised no more than half the population, the
treatments with readings of more than 50 per cent kill indicate injury to
the Kentucky bluegrass as well.

o
7
o
2

58
12
18
o
o

August 8

2
33
20
13
92
73
40
o
o

June 28

113 g.
113 g.x2
113 g.
227 g.
227 g.:x2
227 g.
340 g.
75 g.x3
52 ml.x3

(Apron to Putting Green)
Rate pe~
1000 ft &
No•of applne.

II

If

If

II

"II
METHAR
PMhS

TABLE5 - Turf injury observations June 28 and August 8, 1956 - Each value·
indicates the per cent of the plot with all vegetation dead.
Average of ) Replications.

1
2
3
4
5
6
7
8
9

Plot
!i2.:.- Material

CRABG&SS&
CHICK\,EED
PREVENTER

Under the conditions of these tests it would appear that CRABGRASSAND
CHICKv\EEDPREVENTERis less desirable for crabgrass control than either
METHl\Ror PMAS. The lower rates of CRABGRASShND CHICK'vVEEDPREVENTERdid
not give satisfactory control while the higher rates caused injury to the
permanent grass.



SUWiL~RY hND CONCLUSIONS

Three materials were compared as crabgrass control agents on four'
different types of turf. The materials were applied as water diluted
sprays and the treatments thrice replicated. Observations of control
and growth retardation were taken at several intervals of time after
the initial treatments.

Under the conditions of these tests, the following conclusions may
be made:

1. In a pure stand of crabgrass, four treatments of ME'IHARare
more effective herbicidally than four treatments of PMASor any
of the single or combination treatments of CRABGRASSaND CHICK
WEED'PREVENTER.

2. CRaBGRhSSANDCHIC~EED PREVENTERwill cause occasional damage
to turf grasses (such a~ Kentucky bluegrass) when used at levels
which are sufficient to give crabgrass control.

3. Poa amus is readily controlled with CRhBGRnSSJ.NDCHICK]~D
PREVENTER.

4. METHARand PMASwill give satisfactory control of crabgrass
at levels Which will not injure turf grasses.
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PRELIMINARYRESULTSIN CONTROLLINGJOHNSONGRASS11

Paul W.Santelmann and John A. Meade ~I

Within recent years Johnson grass (Sorghum Halepense (L.) Pers.) has become
a serious weed problem in Maryland. At present, it is found in 21 out of the
23 counties in the state, the two western mountain counties being the exceptions.
In some counties on the Eastern Shore of Maryland, it is the major weed problem.
Due to its rapid and vigorous type of growth, combined with large rhizomes that
can go four feet deep in the soil, it is a very difficult weed to control. Land
that is heavily infested with Johnson grass will not grow anything else.

Various cultural practices have been used to control this grass weed. All
of them involve taking the land out of the rotation and following special
practices for at least two years, often three. Unfortunately, even these methods
do not work in a wet summer.

Many chemicals have been tried in an attempt to control Johnson grass, and
some have been successful when used for spot treatment. However, to date, all
chemicals have been too expensive for use on large areas of an acre or more.
Also, most of the recommended chemicals are soil sterilants, and their use,
therefore, renders the land unfit for crop use for a period of time ranging
from two months to several years.

In 1955 and 1956 experiments were set up at several locations in Maryland,
in an effort to find an economical chemical method of controlling Johnson grass
in large areas.

Procedure

In 1955 and 1956 experimental plots were established in fields severely in
fested with Johnson grass near Cambridge, Easton and Salisbury on the southern
part of Maryland's Eastern Shore. The plot size varied from 50 square feet to
200 square feet, depending upon the size of the infested area. In all instances
several treatments were used, a randomized block with three replicates being the
experimental design.

Most plots were sprayed with an experimental, compressed air, knapsack
type sprayer. All treatments were applied in 40 gallons of water per acre at
30 or 40 pounds pressure. In some instances, the treatment was repeated after
a stated interval had passed. At various periods after treatment, estimations
of the percent kill of the Johnson grass were made by two or three persons.
These estimations were then averaged.

l/Published with the approval of the Director of the Maryland Agricultural
Experiment Station as Miscellaneous Publication No. 284, Contribution No.
2766.

llAssistant Professor and Instructor respectively, Agronomy Department, Uni
versity of Maryland, Agricultural Experiment Station, College Park.
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TABLE1. Percent control of Johnson grass at four different
locations at various dates in 1955 and 1956. Aver
age of 3 replications.

1955 Experiment 1956 Experiments

Rate Cambridge Hebron Salisbury Easton
Treatment Lbs./A. 6/29 8/9 9/13 6/6/56 7/5 10/5 8/6 10/5 8/6 10/5

Da1apon 15 93 40 20 13 - - - - - -
30 100 33 0 10 100 85 80 65 90 90
40 100 30 20 13 - - 83 60 - -

Dal.Retr. 5* - - - - - - 95 68 90 90
10* - - - - 100 77 100 73 100 100
15* - 85 93 ( 90 100 83 100 93 100 100..
30* - 96 100 100 - - - - - -
40* - 93 90 93 - - - - - -

Da1+ATA 15 -+3 100 40 13 6 100 83 96 100 - -
30-+8 100 46 17 16 - - - - - -

Da1+ATA 15 -+3* - 80 90 93 - - - - - -
Retr. 30 -+8)'~ - 90 97 100 - - - - - -
XTB 50 - - - - 93 35 - - - -
ATA 10 70 a 0 0 - - - - - -
Chlorea 2~** 100 73 80 83 - - - - - -
At1acide 1~** 100 48 47 66 - - - - - -
TCA 175 100 53 38 50 100 85 - - 100 100

TCARetr. 175* - 100 100 100 - - - - - -

*These treatments were repeated 10 to 40 days after the original treatment,
thus the total amount of chemical applied per plot is twice that indicated.

**Rate in pounds per 100 square feet.
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Results and Discussion

In 1955 an experiment involving 15 treatments was laid out near Cambridge.
The plots were treated on June 1st, when the grass was about 8 inches tall.
The treatments used are listed in Table 1.

Three rates (IS, 30, 40 lbs./A.) of dalapon were used. With all rates
there was a very high percentage of top kill by the time one month had passed.
However, it was only top kill, as in each instance new growth appeared so that
by the end of the season there was very little control evident. On the 19th
of july, 49 days after the original treatment was made, one half of each plot
of several chemicals was retreated with the same rate as was originally used.
Therefore, the retreated half of the 15 lbs./A. plot actually received 30 lbs./A.
in two increments. In these areas the regrowth died quickly, and apparently the
roots were also killed as no more plants emerged, as evidenced by the ratings
of June 6th the following spring. Fifteen pounds retreated was as satisfactory
as 40 pounds in a single treatment. Dalapon was also used in combination with
Amino triazole (ATA), but the results were identical with the dalapon treat
ments alone.

TCA at 175 Ibs./A. resulted in only a 50% kill, but where it was retreated
49 days later, the kill was 100%. The only treatment that gave a relatively
high percent kill with one treatment was Chlorea (a mixture of monuron, sodium
chlorate and sodium metaborate) at 2~ pounds per 100 square feet. There was
about 83% control when the plots were inspected the following year. Sodium
chlorate (Atlacide) alone was not as good. ATAalone did not give satisfactory
control.

In 1956 similar treatments were applied at several locations. Several of
the treatments were re-applied as in 1955. The locations, dates, and height
of Johnson grass at time of first treatment were:

Location
Hebron
Salisbury
Easton

First
Treatment

June 1
June 11
June 25

Retreatroent
June 14
July 5
July 2

Height
10 to 14"
18 to 24"
25 to 30"

In most instances where the dalapon was used 'once, the results were similar
to those obtained in 1955. Retreatment again appeared to yield better results
than just one application of the chemical. Retreatment with 5 pounds was proba
bly too little, and 10 pounds was questionable at most locations. However, at
Easton where the grass was taller when sprayed, the control was better with the
lower rates. Apparently we do not yet know the optimum growth stage for treat
ment. Retreatment with 15 pounds again appeared to be very satisfactory. It is
realized that final indications of control cannot be ascertained for certain un
til the spring of 1957. However, in the 1955 experiments, the ratings made on
the 13th of September told the same story as the ratings made the following spring.

A dalapon plus ATAmixture was again DO improvement over dalapon alone. XTB
at 50 lbs./A. resulted in an initial kill of top growth but there was rapid re
covery.
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Summary

Several chemicals were tried for their effectiveness for controlling
Johnson grass. Dalapon appeared to be the most promising, particularly when
the expense of the chemical was taken into account. Single treatments of dala
pon at 15 to 40 lbs./A. resulted in rapid kill of top growth and then almost
complete recovery of the plant from the roots. Where the dalapon treatments
were re-applied 7 to 40 days after the original treatment, the results ob
tained were much more satisfactory. Five and 10 pounds of dalapon per acre,
retreated, did not appear to be sufficient. A mixture of dalapon and ATA
retreated was also satisfactory. For single treatment, Chlorea appeared to
be best, but it sterilized the soil for some time. Atlacide, TCA, ATAand
XTBwere less satisfactory.
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PROGRESSREPORTONWILDGARLIC(ALLIUMVINEALEL.) INVESTIGATIONSI

Charles M. Allmond, 111 2

Wild garlic, Allium vineale L., is a serious weed problem in
Delaware. It is particularly troublesome in small grains and in
dairy pastures. Garlic infested pastures produce an undesirable
odor and flavor in milk and the milk is unsa1eab1e. The plant
causes a greater monetary loss to Delaware dairymen than any
other weed o

Wild garlic in small grains may be controlled rather easily
with the use of herbicides. Also, spring applications of chemi
cals to pastures have given fairly good control. However, these
chemicals have often been injurious to legumes in the pasture
mixtures. In addition, wild garlic is a problem in the fall as
well as in the spring in Delaware pastures.

The present study, begun in the fall of 1955, includes an
evaluation of various herbicides in both fall and spring applica

. tions and an investigation of the reproduction and development
of the plant.

Wild garlic propagates in several ways. The plant matures
in June or July and forms a head of aerial bulblets. In Dela
ware, many of the plants flower and produce seeds. The top
growth dies back in the summer and the aerial bulblets and seeds
germinate in the late summer or early fall. Two to eight hard
shelled bulblets are formed around the underground soft shelled
bulb. These hard shelled bulblets germinate in the fall or
spring or may remain dormant and germinate sometime during the
following two or three years.

The fact that some of the hard bulblets remain dormant for
so long a period makes a control program difficult.

Fall applications of 2,4-D ester and MCPon field plots of
a garlic infested Ladino clover - mixed grass pasture were in
vestigated in 1955. Both materials were used at rates of 1/2,
3/4, and 1 pound per acre o Half the plots were treated October
3 and the other half November 8. The treatments were evaluated
April 16, 1956. The results are summarized in Table 1.

1. Published as Miscellaneous Paper No. 260 with the approval of
the Director of the Delaware Agricultural E~cperiment Station.

2. Graduate Assistant, Department of Agronomy, Delaware Agri
cultural Experiment Station.



174

Table 1. Effect of Time and Rate of Application of 2,4-D and
MCPon Garlic and Clover Stands

Treatment Rep. 1 Rep. 2 Rep. 3 Avera.ge
Applied Clover Garlic Clover Garlic Clover Garlic Clover Garlic

10L3/55

1/241MCP 5 2 6 2 9 9 6.7 4.3
3/411MCP 4 6 6 7 7 7 5.7 6.7
11/ MCP 9 6 0 4 8 6 8.3 5~30

1/2il 2,4-D 5 1 4 6 4 4 4.3 3.7
3/411 2,4-D 4 5 4 8 5 3 4.3 5.3
1 4f 2,4-D 4 4 8 2 6 1 6.0 2.3
Untreated

Check 10 10 10 10 10 10 10,0 10.0

Applied·
11/8/55

1/21; MCP 3 2 5 1 3 2 3.7 1.7
3/441MCP 3 1 6 5 6 2 5.0 2.7
Iff MCP 7 2 7 2 6 1 6.7 1*7
1/21f 2,4-D 6 1 1 2 0 1 2.3 1.3
3/4ff: 2,4 -D 5 3 5 6 6 4 5.3 4.3
14/ 2,4-D 3 3 5 5, 5 4 4.3 4.0
Untreated

Check 10 10 10 10 . 10 10 10.0 10.0

o = Complete kill
10 = No injury

Th~ November treatments seemed to give a slightly higher
garlic kill than the October applications. However, the damage
to the clover was also more severe, and none of the treatments
gave 100io control" The one pound rate of MCPappeared to be
most effective in controlling garlic without destroying clover.

Other herbicides were tried in the spring of 1956. In
addition to the ester form of 2,4-D, both 2,4-D and MCP
butyric acid compounds were used. The applications were made
April 30 and were evaluated October 19. The results of this
experiment are shown in Table 2.
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Table 2. Effect of Rate of Application of 2,4-D ester, 2,4-D
Butyric and MCPButyric on Garlic and Clover Stands

Treatment Rep.. 1 Rep. 2 Rep. 3 Average
Clover Garlic Clover Garlic Clover Garlic Clover Garlic

1/31F2:A-D
Butyric 6 6 9 10 4 9 6.3 8.3

2/3~F 2,4-D
Butyric 4 8 8 10 2 10 4.7 9.3

14;MCP
Butyric 10 4 0 8 9 8 9.0 6.70

241MCP
Butyric 4 10 10 7 4 7 6.0 8.0

l/21! 2,Lt-0

Ester 3 5 7 7 2 10 4.0 7.3
14! 2,4-D

Ester 0 4 9 9 5 10 7.3 7.70

Untreated
Check 10 10 10 10 10 10 10.0 10.0

o = Complete kill
10 = No injury

Observations indicate that the butyric compounds are some
what less damaging to clover than the ester form of 2,4-0, but
none of the treatments gave better than a 30% reduction in garlic
stand. There was a marked reduction in plants arising from soft
shelled bulbs in the treated plots compared with the checks.
Evidently, the shoots from the soft shelled bulbs were killed,
while there remained a large population of ungerminated hard
bulblets in the soil, which obviously were unaffected by the
herbicides. This demonstrated the necessity of further treatments,
either in the fall or the following spring.

This e:~periment will be continued, and additional fall,
spring, and combined fall and spring chemical treatments will be
investigated.

A study to determine the effects of various times and rates
of application of herbicide on garlic stand and on hard bulblet
formation was undertaken in the fall of 1955. Pots containing
samples taken from a garlic infested pasture were set out in the
field. These samples were sprayed with 2,4-0 ester at two rates
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and there were four times of application. Garlic shoot counts
were made before spraying and the samples were removed and
shoot and hard bulblet counts made one year after planting.
See Table 3.

Table 3. Effect of Rate and Time of Application on Garlic Stand
and Hard Shelled Bulblet Formation.

_.__. .,

Average Number 7 Pot AveX'ageNo./PotTreatment and Ave.
Date Applied Normal Shoots Above Ground Hard Bu1b1ets No./

10/18/55 5/1756 1071/56 Germi- Ungerm- Pot
nated ina ted Soft

Bulbs

None 3.4 7.4 4.2 6.8 18.8 2.3
1/21; 2 ,4-D .
10/20/55 4.4 4.2 5.0 9.0 24.8 2.0

11/ 2,4-D
10/20/55 4.8 7.0 5.6 11.4 14.6 1.6

1/21, 2,4-D
2."811/9/55 4.,4 5.4 3.8 5.6 16..6

11J:2,4-D
11/9/55 4.6 2.4 2.8 6.8 8.2 .4

1/211:2,4-D
4/12/56 2.4 .8 4.8 5.6 12.8 3.2

14f:2 ,L~-D

4/12/56 3.6 0 .4 1.6 11.0 .4
1/2t} 2,4-D

10/20/55
4/12/56 5.3 1.0 5.7 8.3 20.0 2.7

14f:2.4-D
10/"20/55
4/12/56 3.3 0 0 3.0 7.7 0

It is evident from this work that2,4-D at the one pound
rate applied in November or in the combined fall and spring, ...
treatment was fairly effective in reducing the garlic stand. It
is also evident, however, that even though the stand had been
reduced, there were still several hard bulb1ets left to grow
which were not touched by the chemical. With the one pound rate
applied both fall and spring, for example, there was still an
average of 10.7 prospective plants per pot. These results indi
cate that hard bu1b1ets remain dormant for some time in Delaware,
and that even when a fall treatment is followed by one in the
spring, there is still a rather significant population of wild
garlic in the soil.
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A study was ~ade to dete~ine the percentage of hard bulb
lets germinating throughout the winter growing period of 1955-56.
Samples consisting of a six inch core of soil eight inches deep
were taken in October, November, and March. These were el~amined

and the hard bulblets counted. The results are summarized in
Table 4.

Table 4. Percentage of Hard Bulblet Germination; Winter 1955-56 •
............

10 Samples 5 Samples 10 Samples
10/55 11/55 3/56

Average hard ungerminated
bulblets per sample 22.7 8.5 22.2

Average hard germinated
bulb1ets per sample 8.1 7.0 50.0

Average soft bulbs 4.9 2.4 16.5
% hard ungerminated bulblets 73.7% 54.5% 30.7%
% hard germinated bu1blets 26.3% 45.5% 69.3%

These data would indicate that a spring herbicide application
'- would kill more plants than a fall application as nearly 70% of

the plants would be growing by March. However, there would still
be 30% unaffected by the treatment. Perhaps a spring treatment
followed by a fall or another spring treatment might be more
effective in controlling wild garlic than a fall treatment followed
by one in the spring.

No definite conclusions can be made until the investigations
of spring followed by fall and spring herbicide applications are
co~pletcd.
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Response of Quackgrass, A~ropyron repens, to Amino Triazole

WhenApplied Directly to Growing Plants

by A. M. S. Pridham, Cornell University

~~opyron repens, quackgrass or couch gras~ia often a weed of those nur
sery crops which remain in the soil for a period of two to five years before
the planting is removed and the land plowed. Removal of Agropyron repens from
among nursery p)Bnts is largely a matter of hand hoeing or of repeated treat
ment with appropriate chemicals at times when injury to nursery stock will be
at a minimum.

Preliminary treatment of established patches under autumn dormant season
conditions in 1955 indicated that amino triazole might be useful either alone
or in combination with other herbicides used at relatively low rates.

~o infestations of AgroElron ~~Eens were treated in 1956. The first was
a moderate stand of regrowth following June plowing under of a 5 year old ip
festation. Treatments were made July 10-17 when the regrowth was a foot to 18
inches in height. Plots were 10 x 10 feet and treatments in quadruplicate.
One quart of mix was used per plot or approximately 100 gallons of mix per acre.

~be second stand was a heavy one of mature quackgrass 3 years old and in
seed head stage. Treatments were the same in both stands. The dates of
application overlapped. Plots were not plowed or cultivated after treatment.

Observations were made periodically and sampling of the stolon-like roots
in a lt sq. ft. block was taken at random from each plot. The roots were
washed clean of soil, sorted for purity and weighed. Four samples of 12 stolon
sections 4 inches long were planted in steam sterilized soil and grown for 30
days under greenhouse conditions when the tops were harvested and green weights
taken.

Table 1. Treatments made (JUly 10-17) to Quackgrass, Agropyron reEens.

Stand of vigorous regrowth plants Stand of mature
after June plowing plants in seed head

Regrowth measured Plot rating 0-10 Regrowth measured
as green weight * No. of Quack Annual as green weight*

Treatment Roots Tops shoots grass weeds Roots Tops

Control 19 11 35 9 1.5 122 6
TCA10 19 8 24 7 2.0 103 5
Dalapon 4 12 8 23 5 2.0 95 4

II + AT 4 11 3 8 4 3·0 83 6
" + AT 8 9 2 8 3 4.0 104 5
II + AT16 6 0 2 2 5.0 105 6

Baron 1'10 18 1 1 1 0·5 55 °d
It + AT, 11 0 1 2 0.5 65 2
11 +AT8 5 0 0 0 0.2 100 1.3
II + AT 16 12 0 0 0 2.0 59 1
TCA10 + AT 4 4 1 3 2 3·0 72 4

It + AT 8 8 a 4 2 3·0 90 3
II + AT 16 8 a 1 1 4.0 26 4

continued

* grams



Table 1 -- continuedStand of vigorous regrowth plants
after June plowing

Regrowth measured Plot rating 0-10
as S£een weight No. of Quack Annual

Treatment Roots Tops shoots grass weeds

Dalapon 4
+ AT 4 14 1 15 3 4.0

1I + AT 8 10 0 1 2 4.0
1I + AT 16 14 0 0 1 5.0

LSD 510 5.2 6 16 3 2.6
LSD 110 7·5 8 22 5 3·7

Results
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Stand of mature
plants in seed head

Regrowth measured
as green weiSht
Roots TOilS

83 3
84 3
87 4

The green weight of the stolon-like roots harvested from plowed plots does
not indicate any marked reduction due to treatment. Regrowth from uniform
samples of these stolons grown in the greenhouse does indicate statistically
significant reductions in top growth in the test used. These reductions are
greatest in plots treated with Baron 1:10 dilution applied at the rate of 100
gallons per acre and in combinations of amino triazole with Baron. Reductions
were also evident in treatments with TeA in combination with amino triazole
4 pounds and more per acre. Reductions were also evident with Dalapon 4 pounds
in combination vlth amino triazole 8 pounds/acre.

Regrowth of quackgrass in the field plots took place after spraying and two
weeks later mowing off the tops of the grass and weeds. This second flush of
growth following the June plowing, occurred during September and October. The
amount of regrowth was estimated in November and rated on a basis of 0 to 10.

The data correlates closely with that of new growth from root samples.

By November 1 seedling growth of many fall weeds had appeared except in
check plots where the quackgrass canopy was dense and seedling growth minor.
The amount of seedling growth was rated 0 to 10. The largest amounts of
seedling growth appear in the amino triazole plots. Few, if any, of the
seedlings sbowed the white or pink foliage cnar~cteristic of regrowth following
amino triazole treatment of perennial weeds. The presence of seedlings is taken
to be an indication of freedom from lethal residues of amino triazole. Seedling
weeds were few in plots receiving Baron and also germination and growth of red
top (~ostis ~) and of cucumber seed in soil samples tested under greenhouse
conditions was poor. It would appear that in present tests there is a definite
residual action associated with the application of Baron 1:10 dilution at the
rate of 100 gallons per acre on Dunkirk silty clay loam.

Preliminary tests were set up August 8 on selected areas of Agropyron repens
following plowing in June. In these tests amino triazole was compared with
Simozin and Geigy 444-E. The stand of August 8 was not injured by Geigy 444-E
in dilutions of 1/25 - 1/50 or 1/100 compared to adjacent untreated controls.
Simozin at 4 to 12 pounds per acre resulted in death of existing foliage as
did amino triazole used at 4 to 16 pounds of active ingredient per acre.
Regrowth of Agropyron repens was rated in November.
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Table 2. Regrowth of AEoEITon reEens on basis of 0-10 rating of
foliage present in November following August treatment of
regrowth after plowing in June. Average ratings based on
three replicates. Control 10.

Herbicide
applied 1 Ibs.

Amino triazole 2.6
Simozin

Pounds of herbicide
12 lbs. lbs.

0.1 3.3
0.0 1.3

3·3
3·6

lbs.

4.3
10.0

Ta.ble 3. Ratings for population of annual bluegrass (Poa annua) present
on plots treated with amino triazole and SimOZin for
Agropyron repens control. Ratings on basis of 0 to 10
Nov.15, 1956, following treatments August 8, 1956.
Controls free of Agropyron repens -- 6.

Pounds of herbicide ;eer acreHerbicide
!:.1?Elied
Amino triazole
Simozin

16 lbs.

2.6 4
o

2.6
0.0

2·3
0.0

4 Ibs.

o
o

Soil samples taken from these plots and planted with redtop (Agrostis alba)
and cucumber under greenhouse conditions showed normal growth over a three weeks
period for samples at the surface, 1 inch and 2 inch depths in Du.."1k.irksilty ~,

clay loam. This would ind:lcate that the apparent residual effect of the Simozin
is a surfac~~t best in present tests.

Treatment of mature ~uackgrass

The green weight of stolon-like roots harvested from mature quackgrass
(Table 1) vary but do not show significant trends.

Regrowth from stolon-like roots is lowest in all plots treated with Baron.
Combinations of amino trio.zole with either TeA (sodium salt of trichloroacetic
acid) or with 1ulayon S:'lOW only moderate reduction in regrowth.

Baron 1:10 dilution at 100 gallons per acre was the only treatment to
reduce regrowth from stolons when mature unplowed stands were treated at seed
head stage in midsummer.

Summary

Baron at a dilution 1:10 at the rate of 100 gallons per acre was the only
herbicide in present tests effective in treating mature uncut AgroEyron repens.
Regrowth from plowing responds to several herbicide combinations with amino
triazole as well as to Baron 1:10, amino tr1azole 16 pounds/acre or Simozin
12 pounds/acre. The possibility of using Baron" amino triazole or Simozin as
a basal spray or granular formulation in nursery stock has yet to be established..
All three have been used successfully in limited tests.
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QUACKGRASSCONTROLIN FIELD CORN1
Jonas Vengris 2

Our 1954 preliminary tests (1) showed that quackgrass (Agropyron repens)
can be significantly suppressed by some herbicides applied before corn plant
ing. The trials were continued in 1955 and 1956. During these two years
four separate field plot experiments were conducted. In this progress report
we present the principle results of these tests.

1955 Spring Applications

Two similar quackgrass control experiments were started in the spring
of 1955: one at Amherst, Mass., on a fine sandy loam with only fair drainage
and the second at Leverett, Mass. on a well drained gravelly sandy loam.
Both areas had good uniform stands of quackgrass. Each plot comprised four
corn rows 50 ft. long. THo replicates were used. All treatments on both
experiments were applied on June 3, 1955. Quackgrass at that time was 7-9
inches tall. On June 8 , five days after application of chemicals, all plots
were thoroughly disked. At that time plants treated with amino triazole
were chlorotic. Field corn was planted seven days after application of herbi
cides on June 10. At corn emergence all plots were sprayed with 6 lb/A of
Dow Premerge. Later on blocks were split into two halves; one half was
cultivated three times and another left uncultivated. Each plot consisted of
four corn rows 25 ft. long.

Results and Discussiop:

Quackgrass control and corn injury wer-e estimated on July 19. Corn was
harvested as silage September 13. Yield data of the Amherst experiment are
presented in Table I and the Leverett experiment in Table II. Check yields
are represented by 100. Yields from treated plots are expressed in percent
ages of the checks.

Only Dalapon gave satisfactory results in suppressing quackgrass. Under
conditions of our trials adding amino triazole did not increase Dalapon effect
iveness. Amino triazole alone as well as maleic hydrazide did not control
quackgrass satisfactorily. No significant differences were observed between
cultivated and uncultivated plots. Also there were no observable differences
in the results from both experimental locations.

Treated corn was more significantly injured in the Leverett trial
(Table II), than in the Amherst one (Table I). The sandier texture of the
Leverett soil is probably the reason. Only a few hills were significantly
injured at Amherst and yields were not adversely affected. In both locations
cultivated plots were more seriously injured than uncultivated plots. The
cultivated plots treated with Dalapon at Leverett showed appreciable injury.

1. Contribution No.10R9 of the University of MassaChusetts, College of
Agriculture, Experiment Station, Amherst, Massachusetts.

2. Assistant Professor of Agronomy, Universi ty of Massachusetts. Amherst,
Massachusetts.
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Table I. Quackgrass Control in Field Corn. Amherst, Mass.
Relative Values. Checks =100.

Plots lot by 60' in size were laid out in the fall of 1955 in Leverett,
in an area uniformly infested with quackgr-ass , No replicates were used.
Herbicides were applied on foliage 10-12 inches in height in September,
November and December. Spring treatments were made in May 7 t 1956. Seven
teen days later on May 24 all plots were plowed, a seedbed prepared and
planted to corn. On June 1, 1956 all plots were sprayed with 5 lb/ A of Dow
premerge.

During the growing season, the corn was cultivated twice. Observations
on quackgrass control were made August 3. Results are presented in Table III. .:»
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Table III. Quackgrass Control in Field Corn.
Relative Values. Checks = 100

Treatments

Time of
Application

Quackgrass Stand
5/23/56 8/3/5 6

Relative
Yield

99
102

100
100
102

50
65

100
30
10

30
40

100
20
15

9/14/55
9/14/55
9/14/55

1. Check
2. Dalapon 5 1b/A
3. Dalapon 10 1b/A
4. Dal.apon 10 lb/ A +

Amino triazole 3 1b/A 9114/55 5 8 98

t- -~;i~~~_~2lt/fA- -- - - - -ii/~~~5 --- ~~- -- -6~ - - - - -~~ -- - -
7. Dalapon 10 lb/A 10/20/55 20 60 97
8. Dalapon 10 1b/ A +

Amino triazole 3 lb/A 10/20/55 20 60 108
2,._ Y.€l:.l!!PQ.ll_l,ilblA lQ/go155.. g,0 6Q 92 _
10. Da1apon 10 1bfA 12/5/55 40 80 106
11. Dalapon 10 1b/A +

Amino triazo1e 3 1b/A 12/5155 25 80 98
12.,!.._D&l2.P.Q.n_l5.lblA 1

72
/ 5.,/25- g,0 7Q 101 _

13 • Dalapon 5 1b/ A 5 7/56 60 60 102
14. Da1apon 10 1b/A 517/56 40 40 106
15. Da1apon 10 1b/ A +

Amino triazole 3 1b/A 5/7/56
16. Amino triazole 3 Ib/A 5/7/56

Although quackgrass was significantly killed by all fall treatments
(Table III), treatments made September 14, 1955, were the most effective.
It is reasonable to postulate that treatments made later in the fallon
dormant vegetation did not significantly effect the rhizomes. Of the spring
treatments the best results were obtained with the 10 Ib/A of Dalapon. In
general, early fall applications were by far more effective than spring
applications.

The addition of amino triazole to Dalapon (10 lb/A rate) helped to kill
grass tops but final quackgrass control was not improved.

No injury from fall treatments was observed. Less than 3 percent of the
hills showed slight injury from spring applied Dalapon (10 Ib/A rates).

Later in the season plots were heavily invaded by curled dock (Rumex
crispus) and annual weedy grasses. Any possible yield increases due to
quackgrass control were thus eliminated.

1956 Trials

--
In 1956 quackgrass control trials were conducted in Granby, Mass. on a

fairly well drained fine sandy loam. The area was heavily and uniformly
infested with quackgrass. In 1955 the area was seeded to spring oats. In
late November 1955, half of the experimental area was plowed and another half
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left unplowed. At the time or herbicidal application (5/17/56) plowed
area had a 5 to 6 inche growth or quackgr-as s • The unplowed area had a
relatively thick growth or quackgrass 10 to 12 inches in length. Plots
were 12' by 94 t in size. Only two replicates were used. Eight days arter
the application or herbicides (5/25156) all treatments with the exception
or amino triazole 2 Ib/A and 4 Ib/A were plowed. On June 6, i.e. 20 days
after spraying, the amino triazole treatments were plowed. Field corn was
planted on all treatments on June 7. From the time herbicides were applied
and corn was planted 3.78 inches of rain fell. Four days after planting all
experimental was sprayed with 6 Ib/A of DowPr-emer-ge , Quackgrass control
was determined by counting quackgrass shoots on August 4. On every plot,
nine one-square-root areas were taken at random and the tillers were counted.
Results are presented in Table IV. None or the treatments produced really
good quackgrass control.

Table IV. Quackgrass Control in Field Corn
Relative Values. Checks = 100.

Tiller Number
Plowed Not Plowed
Nov. 1955 Nov. 1955

Treatments
1. Check
2" Dalapon 4 IbjA
3. DaLapon 8 IbjA
4. Dalapon 4 IbjA + Amino triazole 2 Ib/A
5. MEl3 Ib/A
6. MH 6 Ib/A
7. M-177-A 4 Ibj A
8. M-177-A 8 Ib/A
9. Amino tria zo.Le 2 Ib j A
10. Amino triazole 4 Ib/A

100
62
45
47
77
64
63
44
62
69

100
56
35
51
67
43
52
51
67
65

:':k

, ..,

Taking into consideration both the raIl and sprin~ ploWed areas, the
best quackgrass control was obtained from Dalapon 8 Ib/A and M-177-A* 8 Ib/A
rates.

A number or plants on Dalapon treatments showed some stunting and curv
ation. However, the number or ma'Lf'ormedplants never exceeded 1-2 percent
or the total number of plants on these treatments.

According to our experience at present, Dalapon is one of the most
effective herbicides ror quackgrass control in corn. Possible injury to corn
from Dalapon is one hazard attending the general use of this chemical. Tests
were laid out in 1955 and 1956 to study the nature and extent of injury
from Dalapon applications in corn. .

* This polychlorinated benzoic acid contains about 80 percent of
2,3,6-trichlorobenzoic acid (ACP)



On May 17,
inches tall was
by 60' in size.
Table V.
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1955 an area infested with lush growth of quackgrass 6-9
treated with Dalapon 5 Ib/A.and 10 Ib/A. Plots were 12'
No replicates were used. Results are presented below in

Corn Injury from Different Rates of Dalapon

Dalapon
Ratos

No,

Date of Days
Appli- between
cation Treating

and
Plowing

Days
between
Treating
and
Planting

Inches
of rain
between
Treating
and
Planting

Percent of Corn Rela
hills showing tive

injury yields
7/6/55 7/20/55 Checks:

100

1 Chock 0 0 100
2 Dalapon 5 Ib/A 5/17 6 7 0.08 16 6 104
l _ ~ _ 10_1Q./!! _ 3L12 __ 6 7 0..!.0§ 2~ ll .25__
4 Dalapon 5 Ib/A 5/17 6 14 2.17 6 3 100
.2._ ~ _lQ lbLA__ 3L12 __ 6 l~ 2~11 12 lQ 2.4__
6 Dalapon 5 IbjA 5/17 14 14 2.17 2 1 104
7 II 10 Ib/A 5/17 14 14 2.12 3 1 102

Injury even when corn was planted seven days after application of Dalapon
was not severe. Plants regai,neq normal growth later in the season and yields
were not affected. In these tests porn was less injured when both plowing and
planting were made 14 days after application of the chemical in comparison to
plowing 6 days after treating and then planting 8 days later. A possible
reasonable explanation might be that the earlier plowing delayed the decompo-

• sition of the chemical and thereby pro19nged the period of toxicity.

In 1956 a field infested with quackgrass Was sprayed with 10 Ib/A of
Dalapon. For comparison half of the field was not sprayed. Six days after
application the field was plowed and field corn planted 10,15,20.25, and 30
days after spraying. Between applying Dalapon and these planting dates, 0.37,
0.70, 3.81, 3.131 arid 4.04 inches of rain fell. The soil was a fine sandy
loam. Close observations during the groWing season showed that even when
planting 10 days after spraying, not more than 2-3 percent of the hills had
corn plants showing Dalapon injury marks. Yields were not affected.

Suw~ry and Conclusions

1. Dalapon is rather effective in suppressing quackgrass when applied
as a preplanting treatment for field corn on quackgrass foliage 6 to 12
inches tall. A rate of about 10 Ib/A of Dalapon is suggested. Applications
can be made either in spring or fall-Preliminary data indicate that fall
applications before October 1 are very effective. Spring applications
should be made at least a week before plOWing. Corn can be planted two
three weeks after applications of Dalapon. Injury is more likely to occur
on sandy soils. The time between spraying and planting on such soils should
be at least three weeks. After fall applications, plowing can be delayed
until spring.
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2. Amino triazole and trichlorobenzoic acids are also rather pro
mising in quackgrass control but should be investigated further.
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QUACKGRASSCONIROL1956

S. 11.Raleigh
Pennsylvania State University

The quaokgrasa control.in 1956 was rmoh poorer than the sane treat
ments in 1954 and 1955.

A total of 294 plots were established. The first plots were sprayed
May 9, when the quackgrass was 4-6 inches tall ll The spring was cool with
frequent light showers. There was .3.B5inches of rainfall fron llfay 9 to
June B, cons is ting of 12 showers with 1.06 inches being the heavies train.

The treatnents were 1 and 2 pounds of amino trizole with 2, 4, and 6
pounds of dalapon; 1 and 2 pounds of em and 1 pound of 2,3,6, trichloro
benzoic acid; 1, 2, 4, and 8 pounds of amino trizole; 2, 4, 6, 10 and 20
pounds of dalapon; 2, 4, and 8 pounds of 2,3,6;;trichloro-benzoic acid,
and 20 pounds of TCA. The largest test was applied May 10, using 4 repli
cations, two of which were plowed May 15, and the other Nay 22. Corn was
planted the same day as the plots were plowed. The 10 and 20 pound rate
plots of dalapon were replanted by hand on June 12, which w.s .3 and 4
weeks after plowing~ There was sone corn injury on the dalapon 10 and 20
pound plots when planted 4 weeks after plowing.

The 4 pounds of amino trizole gave 41.25% and B pounds 43.75% control
of quaokgrass , Ten pounds of dalapon 40,0% and 20 pounds of dal.apon 500 0%
control. Two pounds of 2 s.3,6 trichlor~benzoic acid gave 42.25%, 4 pounds
72.5 and 8 pounds 82 Q5% control.

In the same field where we were studYing the persistance of amino
trizole, corn was planted very thick by going over the roV' twice with the
corn planter. The check plots on this area had less quackgrass than the
row~ treated with the heaviest rates of amino trizole or dalapon where the
corn was planted with the regular seoding rate.
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A TEST OF 2,4,5-TP, 2,4,5-TA ANDATA ONMIXEDOARSANDASSOCIATEDSPECIES

W. R. Byrnes, W~ C. Bramble and DOlP. Wor1eyl

A ~eries of plots to determine the relative effectiveness of 2,4,5
trich10rophenoxy propionic acid (2,4,5-TP), 2,4~5-trich10rophenoxy acetic
acid (2,4,5-TA) and 3-amino-l,2,4 triazole (ATA) on mixed upland oaks and
associated species wer-e established during the summer of 1954. The
specific purpose of this preliminary test was to learn more about the poten
tial of the new che~cals 2,4,5-TP and ATAin relation to their adaptability
to a brush control program. Als 0, to learn more about the specificity of
these chemicals, particularly the ATA, which has been reported to be very
effective in killing certain species such as bear oak and poison ivy and
relatively ineffective on others. At this point it maybe well to empha
size that this series of tests was designed for the specific purpose of
determining the reaction and effectiveness of these chemicals on brush com
posed of rdxed oak and associated species. No effort was made or in-
tended in these tests to compare the commercial value of these applications
wi th other chemicals in general use. This will be done later.

The experimental area for this series of tests is located on a 1500
foot section of the Penns ylvarria Electric Company lBO-foot wide right-of
way extending through Gamelands 33 on the Allegheny Plateau in Centre
County, Pennsylvania. The forest cover on this particular portion of the
right-of~{ay had been removed during the winter of 1951-52. During the two
growing seasons following cutting, the regrowth of tree species had at
tained a height of approximately 2 to B feet and consisted primarily of
compact well distributed sprout clumps with few scattered individual seedlings.
This treatment area was divided into six plots, each approximately one acre
in size.

A permanent sampling unit for vegetation analysis consisting of one
strip transect 33 feet wide by 165 feet long (1/8 acre) was randomly
located vdthin each one acre plot. A tally of the tree species present on
each transect prior to spraying gives an indication of the species composi
tion and abundance on each of the six plots (Table 1). The major species
present on the test area were common upland oaks, with chestnut oak predomin
ant, red mapf,e and sassafras.

1
ivTembersof the staff of the School of Forestry, The Pennsylvania State
Universi ty, University Park, Pennsylvania.
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Table 1. Abundance of Tree Species on Each Plot as a Per Cent of the Total
Number of Ste:n:s.,

p:rots
Species 1 2 3 4 5 6

% % % % % %

Chestnut oak 45~5 41,,0 30~0 30..0 3105 3100
White oak 2~0

,

Red oak 2~5 5~0 0~5 0~5 6.0 1~5
Black oak 2~5 2~0 1~0 2~5 0.5 6~5
Bear oak 6.0 2.0 2~5 0~5 0~5 6~O

Red map'le 11.0 9~5 l5~0 l5~o 29~5 14~5
Sassafras 28,,0 39~5 41~0 42.0 14~0 33~0
Aspen 1.5 005 100 1",0 0~5
Black &Fire Cherry 0..5 0.5 0.5 0.5
American chestnut 0.5 0.5 3.5 1.5 1..0 O,S
Juneoorry 0.5 0.5 0.5 0,,5
Witoh-hazel 4.5 7,,0 15,,0 6.0

Total 100 100 100 100 100 100

Treatments

The test design consisted of six treatments and involved the use of
three different chemicals and three different spray techniques. The
spraying was done using local labor and power spray equipment during the
period July 19 through 22, 1954. Each of the six treatments was mechani
cally assigned to one of the acre plots previously established on the right
of-way. This design, Which allowed only one test area for each treatment
wi th no replications, did not permit a s ta tis tical analys is of plots, how
ever, because of the relatively large size of each sample plot (1 acre) and
length of period of observation (3 years) J reliable observations were pos
sible. On a per plant basis the tests were considered adequate for an initial
evaluation (Table5).

The treatments applied are summarized in Table 2 and may,be described
as follows:

Treatment 1 - a selective stem-folia~e spray using an ACPformulation
of 2,4,S-trichlorophenoxy propionic acid, containing 4
pounds active ingredients per gallon. This material
was applied at a concentration of 4 pounds active in
gredients per 100 gallons in a water carrier ..

Treatment 2 - a selective stem-foliage spray using Weedone 2,4,5
trichlorophenoxy acetic acid containing 4 pounds active
ingredients per gallon. This material was als 0 applied
a t a concentration of 4 pounds active lngredient..s per
100 gallons in water.
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Treatment 3 - a selective foliage spray using the ACP laboratory
formulation ~981, which is 3-a.min("l-1,2,4-triazole con
taining 100 per cent active ingredients. This material
was applied at a concentration of 4 pounds active ingredi-
ents per 100 gallons in water~ ...

Treatment 4 - a selective fOliafe spray using the ACP formulation
#981, at a concen ration'of 6 pounds active ingredients
per 100 gallons in water.

Treatment 5 - a selective foliage spray using the ACP formulation
#981 a t a concentration of 9 pounds active ingreQ.ients
per 100 gallons in watel' "

Treatment 6 •. a broadcast foliage spray using the ACP formulation #981
at a concentration of 9 pounds active'ingredients per
100 gallons in water. -

Table 2. Summary of Chemicals, Spray Techniques, Concentrations and Rates
of Application.

Treat
ment

1
2
3
4
5
6

Chemical

2,4,5-TP
2,4,5-TA
ATA-4#AHG
ATA-6# AHG
ATA-9# AHG
ATA-9# AHG
Broadcast

Spray Technique

Selective Stem-Foliage
Selective Stem-Folia.ge
Selective Foliage
Selective Foliage
Selective Folia.ge
Brcadcast Foliage

Rates or
Application

(Active Ingredients),

6~4 lbs./acre
5.8 lbs./acre
6 lbs./acre
9 lbs./acre
13 1/2 lbs./acre
29 1/4 lbs./acre

Concentration
AHG

4 lbs~
4 lbs~

4 1bs~

6 lbs~

9 lbs~

9 lbs~

As indicated under description of treatments" the three spray tech
niques were (1) selective stem-foliage.. (2) selective foliage, and (3)
broadcast foliage. Treatments I and 2 received the selective stem-foliage
spray in which the spray material was applied directly to the scattered
sprout clumps using every effort to preserve the ground cover. Sufficient
pressure was used to penetrate the c'lumps , thoroughly wetting the foliage and
interior stems.

Treatments 3,4, and 5 received the foliage spray, which was also applied
in a highly selective manner to the scattered sprout clumps with particular
care to avoid spraying the ground cover. Since ATA is reported to be de
pendent on leaf absorption for effective action, no effort wasmade to spray
the stems.

Treatment 6 received the broadcast foliage spray, .in which no effort was
made to avoid a coverage of the ground vegetation. ATAappears to have a
high degree of specificity t therefore, it was deemed desirable to compare the
selective versus broadcast application as to their effects on the species
comprising the ground covel'o



Brush Den~"tty and Volume of Spray Applied

To further characterize the condition of the brush before spraying,
densities were determined on the basis of total number of plants per acre
and total number of stems per acre (Table 3)~ This brush which occurred
primarily as well distributed sprout clumps was highly adapted to a selective
type of spray application. In comparison with the arbitrary classification
of brush densities listed below, the vegetation on this test area could be
considered as having light to medium density.

~ush Density Classification
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Densi ty Class

Very Light
Light
Medium Dense
Dense
Very Dense

Noo Plants / Acre

.c::...500
500 - 1000
1000 - 3000
3000 - 5000
5000 and over

For treatments 1 through 5 J in which the spray material was applied
selectively so as to cover only the woody brush, it was possible to calculate
the average volume applied to a unit plant or stem. Asshown in Table 3" the
average'volume applied per plant for the 2,4,5-TP was almost twice that for
the 2,,4,5-TA due to the fact that the higher volume per acre was associated
wi th fevier plants on the former plot. On the areas receiving the ATAtreat
ments" the spread was much"narrower.1l ranging from 15 to 20 ounces of spray
material applied per plant~

Table 3. Brush Density on Each Treatment Area and Volume of Spray Solution
Applied.

Treat-
ment Chemical

1 2;4,5-TP
2 2,4,5-TA
3 ATA-4# AHG
4 ATA-6# AHG
5 ATA-9# ABG
6 ATA-9# ABG

Broadcast

1

1
NOe Plants

per acre

624
952

1,072
1,208

960
568

15,832
21,320
17,880
18,400
13,608
14,232

Includes all plants having stumps 2 inches and larger
2

Includes all seedlings and suckers as well as stump sprouts.
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Res-q,lts Three Growing S~asons After Treatment

Effect on Woody Brush:

In the late summer of 1956, three growing seasons after spraying, a
complete evaluation of the experimental area was conducted. To determine
the effectiveness of treatment on the woody brush an actual tally was made
of the total number of living plants and stems remaining or res urging on .
each treatment area. This data alorig with a calculation expressing the per
cent reduction for all species combined is presented in Table 4, and for the
more prominent individual species in Table 5.

Table 4: Total Number of Living Plants and Stems per Acre Before Spraying
(1954) and Three Growing Seasons After Spraying (1956) for All
Species Combined.

Plants ~r Acre Sterns per Acre
19~4 19 . % 19~4 1956 %

Treatment Chemical (No. ) (N06) Reduction (Noo) (No. ) Reduction

1 2,4,5-TP 624 16 97 15,832 1,536 90
2 2,4,5-TA 952 32 91 21,320 832 96
3 ATA-JJ,#AHG 1,072 304 72 17,880 11,128 34
4 ATA......C-,#AHG 1,2n8 528 56 18,400 12,216 34
5 ATA-9# AHG 960 488 49 13 ,608 7,880 42
6 ATA-9# AHG 568 184 68 14,232 3,888 13

Broadcast

For all species combined, the 2,4,5-TP and 2,4,5-TA both produced
highly acceptable top kill as evidenced by the 91 per cent reduction of living
plants. Also, on the basis of individual stems for all species combined the
reduction was 90 and 96 per cent respectively. Because of the selective
na ture of the spray, aimed at the more outs tanding sprout clumps, it is likely
that a number of the inconspicuous single seedlings and suckers were missed.

v·men considering the more prominant individual species shown in Table 5,
the 2,4,5-TP and 2,4,5-TA were highly effective on oak, red maple, and
sassafras.

Under the specific conditions of this investigation on mixed oak and
associated species it maYbe stated that the 2,4,5-TP was just as effective
as the 2,4,5~TA and that the~e appears to be little difference in reaction
betffeen them. According to the report of Coulter and Gibson (2), 2,4,5-TP
was less effective than 2,4-D and 2,4 ,5-TA on white ash, green ash and
aspen, but is more effective on oak and maple. They also indicate that
2,4,5-TP appears to be more effective when applied as a foliage-stem spray
on oak. Elwell,et al (3) in aerial applications on oak in Oklahoma report
that when applied in equal amounts, the 2,4,5-TP usually gave better control
of oaks than the 2 s4,5-TA alone or the 2,4-D-2,4,5-TA mixture.
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Table 5. Plant and Stem Tally by Individual Species Before Spraying (1954)
and Three Seasons After Spraying (1956).

Treat-
ment Chemical

Living Plants Living Stems
Per Acre Per Acre

Species 1954 1956%Reduction 1954 1956 %Reduction

87
39
67

93
98
89

97
94
96

60
35
5

54
14
24

86
21

-12

616
40

480

9304
1712
4432

10704 304
2048 120
8480 312

6000 2408
2656 1720
7440 7104

6126 2832
2792 2400
7760 5904

5224 752
4016 3160
1888 2120

6464 848
2096 1288
4696 1552

56
32
92

65
14
96

92
o

85

75
30
88

98
100
100

95
93

100

8
o
o

376
80

152

464 24
112 8
360 0

328 144
152 104
400 .32

344 120
344 296
408 16

288 24
328 328
160 24

*0a.k
Red Maple
Sassafras

2,4,5- TP
(4 Ibs AHG)

2,4,5-TA *Dak
(4 Lbs AHG) Red Ivaple

Sassafras

ATA *0a.k
(4 Ibs AHG) Red Maple

Sassafras

ATA *Dak
(6 lbs AHG) Red Maple

Sassafras

ATA *Oak
(9 100 AHG) Red Maple

Sassafras

2

4

1

3

* Chestnut, White, Black, Red and ear oaks.

6 ATA *Oak 224 56
(9 100 AHG) Red Ma.p'Le 160 112
Broadcast Sassafras ~6 16 .

Inspection of T~bi~ 4reveals that, in comparison with 2,4,5-TP and
2,4,5-TA, the amino triazole treatments were generally cruch less effective
and that the results produced by the three different concentrations were very
erratic. Careful examination of Table 5 gives us an indication of the reasons
for this apparent inconsistency.. A definite pattern was evident in treatments
3, 4 and 5 which represents the different concentrations ·for the selective
foliage spray when applied to oak plants. The 4 poundATA concentration pro
duced a reduction of 50 per cent of the oak plants While the 6 and 9 pound
ATAapplications reduced them 65 and 89 per cent respectively.

On the other hand, the ATAselective foliage applications appear to be
consistently ineffective on red maple at any of the rates applied and showed
highly erratic results, ranging from 0 to 32 per cent reduction of woody plants.
In all cases, the partially killed red maple clumps sprouted profusely and
after three growing seasons exhibit vigorous growth. . .
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The activity of ATAon sassafras was also somewhat erratic, but in
general produced acceptable reductions in plants, ranging from 85 to 96
percent. ~vhile the sassafras did not sprout, it did produce an abundance
of suckers and accounted for most of the stems on these plots.

The broadcast foliage application of ATAat the 9 pound concentration
showed the same general pattern as the selective application at the same
concentration. A greater reduction in plants and stems per acre was obtained
for the oaks and sassafras with red maple being more resistant. A greater
reduction of individual seedlings and suckers was obtained by the broadcast
application, as might be expected, than by the selective spray ..

To summarize, the ATAat all rates and techniques of application was
much less effective than 2,4,5-TA and 2,4,5-TP. The selective foliage treat
ment of ATAat 9 pounds per 100 gallons was more effective than the lower
rates on oaks, slightly less effective on sassafras and inconclusive with
red maple. The broadcast foliage treatment of ATAat 9 pounds gave poorer
results than the selective treatment at the same rate, but was more effective
in reducing single seedlings and suckers.

Effect on Ground Cover:

Prior to treatment in 1954 tallies were made, by the ays tem of Braun
Blanquet (1), of the abundance and grouping of species comprising the vege
tative ground layer along with an estimate of their combined cover values.
Throughout the entire experirusntal area this ground layer oonsisted predom
inantly of the woody shrubs such as blueberry, huokleberry, and mountain
laurel, and to a lesser extent of bracken and sedge. The total cover value
for the six treatment areas before spraYing ranged from 75 to 95 per cent as
shown in Table 6.

Evaluation of the effect of spraying three seasons after application
has shown that none of the six treatments applied had materially affected
the composition or abundance of species in the ground layer. The total cover
value show-ed a slight decrease for treatments 2 and 4, remained the same for
treatment 1 and increased for treatments 3,5 and 6.

Table 6. Total Cover Value of the Ground Layer Before SpraYing (1954) and
Three Seas ons After Spraying (1956).

Treatment

1
2
:3
4
5
6

Chemical

2,4,5-TP
2,4,5-TA
ATA~ AHG
ATA-6/IAHG
ATA-9# AHa
ATA-9# AHG
Broadcast

Per Cent of Ground Area Covered
1954 1956

95 95
95 80
90 95.
80 75
75 85
80 85



For the se1ective-stem foliage sprays of treatments 1 and 2 and the
selective foliage sprays of treatments 3,4 and 5 the ground vegetation in
the immediate vicinity of the sprayed sprout clumps was killed. This is
probably due to the high volumes of material concentrated in the sprout
clumps. In most instances this void was immediately filled with fireweed
which was present but inconspicuous on the area before sprayi.ng; Sweetfern,
another typical invader, also showed an increase in abundance, occurring
primarily on areas where the original cover had been killed.

The broadcast foliage, amino triazo1e treatoent showed a high degree of
selectivity in reference to species affected. During the first season after
spraying theb1ueberries exhibited a chlorotic condition but at the end of
three seasons they had regained their normal appearance and actually had
increased in numbers to form a dense compact ground cover. Huckleberries
on the other hand showed a marked decrease in numbars , indicating that they
may be susceptible to the ATA.

In general it may be stated that, although there were a few minor changes
in the ground layer, the doID1nant species composition and distribution were
not changed by any of the treatments of this test.

'References
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Chemi-Tbinning of Hardwoods
During the Dormant Season

By
RobertR. Morrow

Associate Professor of Porestry, Cornell University

Thinnings in young and middle-aged forest stands are desirable to increase
the growth rate of the better trees. Where markets for small or poor quality
wood are unavailable, thinning by chel'llica1 means may be the best means of im
plementing this cultural work.

Basal Spray... -Beech

In 1953, preliminary results of dormant basal sprays on Cornell's Arnot
Forest were reported (4) for nearly 200 beech (PaSHs arandifo1ia) trees,
mostly 4-12" D.B.H. The principal results were as follows:

1. Amount of top kill was usually doubled between the end of the firit
growing season and the middle of the second growing season after
dormant spraying.

2. Good reSUlts were obtained on trees up to 6ft D.B.H. with a solu
tion of 20# abg (acid equivalent per one hundred gallons of
diluent) 2,4,S-T in kerosene. Solutions containing 2,4-D gave
more variable and usually less effective results.

30 Larger trees required higher concentrations and results were some
times erratic"

4. The~e wera no apparer.'t differences due to height sprayed on trunk,
season (dormant) of application, nor volume of spray within the
limits tested~ .

5e Some sprouting occurred, similar in intensity to untreated areas.
6. The cost of chemicals for killing a 5-inch tree (150 m1. of 20#

abg 2,4,5-T in kerosene) is about three cents.

During parts of the dormant seasons between December 1952 and March
1955, some replications were made on approximately 100 additional trees on
the Arnot Porest. These were mostly made at higher elevations on Lordstown
soil. Some sites are poorer because of previous land use and exposure to wind
at high elevations. Some trees are in a younger age class.

The weather for 1949-1956 has been Illarked by at least one severe c1rought
usually during part of the growing season, in three of every four years. It
has been suspected that beech is relatively susceptible to drought damage (6).
It is not known whether droughts of the last decade have influenced the stUdy.
In 1953, however, some beech trees were defoliated in south central NewYork,
apparently by unseasonably hot weather in late AUBust in the middle of an
August-September drought. Bven though the areas of treated beech were not
visibly affected by this extreme weather, some physiological influences must
be expected. Howsuch influences migbt affect the treatments is unknown.

All treated trees, including those of 1951-52, were examined in September
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195~.; ,The first-treated trees had passed thr,ough six growing .seasces , lThei
resu),ts "wi thou t regard to possible weather inf Iuences , are as follows:

1. In general, results checked with those of 1953.
2. The basal spray appeared to kill by causing a chemical girdle.

Wher~ top kill was incomplete, there was at least a small area of
live tissue connecting the roots with the tree top. In many trees,
three to five years elapse4 before complete top kill. With such
slow kill, there was little or no bark loosening from the chemical,
as compared with the quick kill and bark separation following
sodium arsenite treatment.

3. Near the end of the second growing season after treatment, the
future of the tree can often be predicted. If it is three-fourths
or more dead in the crown, it probably will continue to die. There

'are exceptions, however, and some trees retained most of their
foliage for 2...3 years before succumbing. On the other hand, a few
trees were heavily defoliated at first, then made seemingly
miraculous recoveries. Such recoveries were made possible by
formation of new callous tissue under the old bark, and appeared
most prevalent in younger, fast-growing trees o

4., Good results (75% of trees top-killed, some crown reduction in
remaining trees) were obtained on forest-grown trees up to 3_4"
D.B.H. with a solution of 12# &hg 2,4,5-~ in kerosene, while 20#
was required for 4_6tt trees, and even heavier concentrations for
larger trees. Again there are exceptions,and one 14ft tree was
killed with only 4# &hg 2,4,5-T (same volume). After six years,
the influence of tree size appeared to be somewhat less important
than after two years, thus indicating that in some cases the bigger,
more vigorous trees merely took longer :to succumb. Where younger
trees under semi-open conditions were treated, poorer results were
obtained.

,,:,,5i1' .Sprays to a height of 8..10" were just as- effective as two foot high
,sprays when the same volume was applied. ' While some trees were
killed with smaller volum~, results were more sure when 35 mI. per
inch D.B.H. was applied.

6. Some root sprouts followed treatment and growth of sprouts may be
more vigorous because of greater light intensities on the forest
floor following thinning. However, the stump and root collar
sprouts, which ordinarily follow cutting, were' eliminated.

" r_

.. ' Basal Sprays--Other Hardwoods

Dormant basal spray treatment of over a hundred trees showed that sugar
maple (~ saccharum) is similar to beech in its reaction to 2,4,5-T. At 12#
ahg, spotty resul ts were obtained f or trees larger than 3-4" D.B.H. At 20#
ahg, however,,1iop kill of maples up to T" D.B.H. was often faster and surer
than in beech"when similar volumes (35 ml. per inch D.B.H.) were used. As wi th
beech, lack of 'top kill was associated wi th incom.plete girdling.

Detaile4~results of dormant basal sprays of nearly 200 aspen (Populus
grandidentat2 'nd Pop~lus tremuloides) were reported (4)'in 1953. Nearly 200
addi tional trees have been treated since. wit~ similar results. The most
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lIIportani finding is tbat forest-grown aspen up to 8" D.B.H. were top-killed'
witb only 4# abg 2,4,5-T in kerosene wben applied at the rate of 35-40 ml.>per
inch of D.B.H. Other workers (referred to in 1953 report) have shown that
higher coacentrations are needed where younger aspen -in the open is ,treated'
also summer treatRentsare best where sprouting is a proble..

Trees found to'be resistant to basal sprays (2ONahg 2,4,5 ...T in kero
sene) were white ash (Praxinus aaericana) ,basswood' CTtlia ·americana), and
black birch (Betula lenta). The resistance seemed to be associated with poor
penetration of the bark by the cheaical. Penetration appeared to be deter
ained as much by qualitative differences in bark as by bark thickness. When
cut into. it was found that the outer bark of whi te ash was discolored.
indicating cheaical penetration of at least one-quarter inch but insufficient
to cause a good girdle. On the other hand, the very thin bark of black birch
appeared alive and healthypractica11y to the outer surface, perhaps indica
ting that certain oils or resins prevent cheaical penetration.

Prilling-Beech

While basal sprays willki1l aost beech trees if sufficient cheaical
is applied to assure a complete girdle, they are expensive. especially for
trees larger than 4t t D.B.H. PriUs are expensive for trees 'less than 41t D.B.H.
because such _11 trees are relatively difficult to frill when compared to
larger trees, but frills are cheaper than basal aprayafor the larger trees.

In March 1951, frilling and poisoning treataents were aade adjacent to
the basal spray areas, using the Cornell tool to uke shallow frills and in
ject the chemical. These treated areas were inspected in June 1953 and the
results reported (4) along with 'those of the basal sprays. At that time aost
frilled trees still retained a large amount of foliage and the treatments
seemed to hold li ttle proaise. Hewever, after six growing seasons (Septeaber
1956) the following observations were made (treataents listed also) with
regard to the above ground parts of the trees

a. 40# ahg 2,4,5-T in kerosene applied at rate of about It ml. per
inch D.B.H. Bight trees(4-14~' D.B.H.) dead, two alive. The two
live trees had complete girdles (dead wood) in 'the frill area with
the exception of one callous on each tree. The caUous f oraecl
over a vertical inseaa which caused an incomplete £ri11.

b. Same concentration and volume, but aixture of. 2,4,5 ..T and 2,4-D.
One ,tree dead, four alive. . Thelive trees had one or aore
callouses over the girdles usually' located' wheee the frill was
incoaplete because of poor use of the frilliul tool. inse .... or
location of the tree so Close to another tree that the frilling
tool could not be used effectively.

c. 80# abg 2,4 ..0 in·ket::osene applied at .aa.rate of voluae. Nine'
trees alive, but two are coapletel' girdled and expected 'to die.
Again callouses were formed where the frill was UlcOlllplete. When
the frill was incomplete on large daainant trees, there was
SUfficient growth energy to fora new wood for as much as six inches
over dead wood, thus' brid,iag ateas where the girdling was complete.
Such trees appea're(t"vft'y, heal thy in the crowns.
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_ d, Frill pnly, no ch~mical. Five trees alive, ' none dead, All fri1U~

even whe~h.9~IlJP!et~. Were calloused over.
These reSUlts indicate that lateral translocation of chemicals was negligible.
For successful chemical girdling of beech; it appears that (1) shallow frills,
completely encircling the tree'rare necessary and (2) some chemical is :needed
which will deaden the area around the frill to prevent callousing. The ~,4f

5-T in kerosene killed more wood. both up and down from the frill, than the ..
ather chemicals and insured a good top kill where the frilling was complet~~

Further frilling tests were.made in October 1953. Frills were made wit~·

an axe and chemical was applied with a hydraulic oil can. When a light (2 or
2,#) axe is used, there are several advantages over the Cornell tool~ The
frill can be made higher up the. trunk in order to avoid seams, fire scars, or
other deformities commonly found at the base of beech trees. A car ef'uL, "
complete frill can be made with a light axe--something nearly impossible to
accomplish with the jabbing of the heavy Cornell tool. Furthermore, the tifue
required by the two methods is about th~ satneo After three growing seasons
<September 1956), the following results were observed (three trees for each
treatment listed 1 except as noted):

a. 20# ahg 2,4,S-T in kerosene at rate of 2-3 mI. per inch D~B.H.

Two small trees dead. One nine inch tree completely girdled and
expected to die o

b. 40# ahg 2,4,S-T in kerosene at rate of 2-3 ml. per inch D.B.H.
(8 trees). Three trees dead.. Five trees (5..13" D.B.H.) complete
ly girdled and expected to die.

c. 80# ahg 2,4-D in kerosene at rate of 3-4 mI. per inch D.B.H. (6'
trees). All trees half defoliated, all completely girdled and
expected to die.

d. Gasoline only at rate of about 3 mI. per inch D.B.H. Three trees
half defoliated, all completely girdled and expected to die.

e. Kerosene only at rate of about 3 'mI. per inch D.B.H. Three trees
half defoliated, all completely girdled and expected to die.

In all these treat~entsl the frills were shallow but complete, and tops of all
trees were dead or dying after three years •. In general, the big dominant trees
held on 'longer, reflecting their great vigor.- This limited test suggests that
some kind of oil alone is sufficient to prevent callousing where the frill is
complete. The results bear some similarity to those of Roberts (5), who found
that good frills with no chemical gave better top kill of several of the
southern hardwoods than poor frills with 2,4,S~T in water added. Carnes and
Walker (1) also emphasized the importance of a complete frill for southern
hardwoods. In the Artibt study, however, the hormones did appear to cause a
wider girdle of dead wood, thus making the kill more sure and perhaps hasten~

ing it. In this respect, trees treated with gasoline had an average of one
half inch of dead wood above the frill and one inch below it. The respective
figures for ,kerosene were 1" and 311 f, for 2,4-D, 2ft and'12 ll J; and for 2,4,5 ...T,
at least· twofee:t in ..each direction. Since most of the cost of kilUng trees
by this method is labor, the addition of 2,4 11S-T may be justified for the
purpose of obtaining a more sure kill.

In Ja.nuary and March 1~S4, thirteen beech trees (4.8" D.B.H. ) were frill
ed and tr~ated with 20 to 40# ahg 2,4,5-T in kerosene at rate of 2-3 mI. per
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incb D.B.H. Results were similar to the previous October 2,4,5-T treatments.
i.e., seven trees top-killed and six completely girdled and expected to ,die.
A few DlOre trees baYe been treated from time to time, using higber volumes,
and all have been' top-killed.

In comparing frill treatments with basal sprays (wi tbout regard to weatber
influences> :
1. Frilled (complete frills necessary) trees usually took longer for top kill,

but results were more sure when the fri lling was good. There was some
evidence tbat 2,4,5-T in the frill bastened top kill.

2. Botb methods top-killed trees by means of 'a chemical girdle. Therefore,
death was slow, there was little bark loosening before decay, and stump
and root collar sprouts were largely eliminated. There was no evidence
of control of root spr.outs, al though their vigor may be less than if the
trees were cut ..

3. Whereas higher chemical concentrations were needed for larger trees with
the basal spray, this was not true when good frills were made. With botb
treatments, the large dominant trees were generally last to succ.-b.

4. Preliminary cost estimates indicate that the basal spray is cheaper on
stems up to 41t D.B.H., 'Mbile frills are cbeaper for larger trees. In the
exaaples below, the labor figures are intended to indicate trends only,
not absolute values. Tree marking time, delay time, and time for chemical
preparation and transport are not considered. 'Labor is figured at $1.50
per hour, (results would not differ greatly if labor was $1.00 an hour).

Ex. Two hundred 3tt trees per acre to be thinned.
a. Basal spray labor ... 80 minutes - $2.00

12# ahg 2,4~5-T in kerosene,S gal. - 2.70
Total $4.70

b. Prill labor -- 240 minutes
20# ahg 2 p4,5-T in kerosene, i gal ..
Total

... $6.00
.40

$6.40

Ex. One hundred 611 trees per acre to be thinned.
a. Basal sp:cay labor - ... 70 minutes - $1.7S

20# ahg 2,4,5-T in kerosene,S gal. - 4.00
Total $5.75

b. Prill labor -- 145 minutes
20# ahg 2,4,5-T in kerosene, i gal.
Total

Pri I ling-Other Hardwoods

... $3.63
- .40

$4.03

Several hardwood species were treated in October 1954 with 40# ahg 2,4,
5-T in kerosene in shallow axe frills at a rate of 3-4 mI. per inch D.B.H.
All frills completely encompassed the tree. Observations (September 1956)
with regard to top kill were as follows:

a. Thirty sugar maples (4-13" D.B.H.) appeareC\ to be dying slowly,
much more slow,!y than the basal sprayed trees of the same date.
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Most trees will not be defoliated until the third or fourth
growing season. Results and costs are expected to be similar
to beech.
Twelve of. 16 black birch (5...11n D.S~H.) were dead at the end of
the second. g~owing season. Thef our ~ema,j.n~ng trees are expected
to die wi !~iJ:?l:a year. Thusfrill.;J.ng gave excellent results,
compared to basal treatment, for black birch.
Seven of.!7 basswood (4-11 n D.B.H.) were dead at the end of, the

~ J '.• ' t· •.

secqn~ growing season, and the remaining trees are expected to
die •. Only three white ash were treated, and they are also
expected to die.

Other tests have indicated that aspen can be top-killed slowly with
frills and 2,4,5-T concentrations as low as 4# ahg. With aspen, however,
basal sprays are probably cheaper than frills up to 8...10" D.B.H. t since the
former treatment requires a much lower chemical cost than is required for
other species.

Partial Prills

In an attempt to lower the cost of chemi.thinning, approximately 40
beech trees were only partially frilled and treated with an amine salt
formulation, 2-4 DowWeed Killer, Formula 40 in undiluted form. Gleason and
Loomis (2) and Westing (7) have tried this method in the Midwest. The forme:r;
had success with elm, willow, hickory, and oak, especially at the time of full
leaf development and activity. Dormant treatments gave poor results. They
found that amines were better than esters and that the amine of 2,4-D was
better than that of 2,4:S-T. Westing found similar reSUlts, but with .'
September and April treatments of red and \#hite oak. On the other hand,
Leonard (3) reported on good year-round reSUlts, especially winter and spring,
in oak woodlands in Cal. ifornia.

In this experiment, made in January 1954, the reSUlts were less success
fUl" Two axe cuts per three inches D.S.H. were made. Volume of chemical was'
2-3 ml.per cut or 1...2 mI. per inch D.B.H. (comparable to amounts used with
success by the above-named workers). The time required to treat a tree was
abput h~lf that for frilling and about equal to that for basal spraying. The
wood was sometimes killed for several feet vertically up and down from the
axe cut, but the wood in between cuts remained in a vigorous growing condition
in mostn~J;'ees •. Tpis resul~e~ in nearly parallel vertical ridges of growing
woo~ alternating with dep£essions of dead wood. In most trees, these gradually
merged into all live wood.. Only about ten per cent of the trees, usua.lly the
smaller ones, were completely top-killed. Again the vigorous growth ability
and toughness of beech was demonstrated.

Similar treatments were tried on sugar maple, basswood, White ash, and
aspen in OCtober 1954, A few small sugar maples and basswood died, but many
trees appeared still fairly healthy. If they are killed, it will be slowly,
and final evaluation must come later. In the case of aspen, however, 7_9"
D.B.H. trees were top-killed at about the same cost for. labol' and Chemical as
in the basal spray method.
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The results emphasize that the various tree species react in marked
variance, not only to different kinds and amounts of chemiCal, but also
to the manner of application. Knowledge of tree physiology and ecology
becomes important in evaluating and interpreting results.

The general results indicate that it is most efficient, within limits
of the investigation, (a) to use basal sprays for beech and sugar maple up
to 4" D~B.H. and to use frills for larger trees, (b) to use ftills only for
black birch, basswood, and \\hi te ash, and (c) to use ei ther basal sprays or"
an amine of 2,4-D in partial frills for aspen, a very easy tree in which to
obtain top kill.

Under certain circumstances these methods of deadening trees may be
preferable to other means. As such they may be useful tools for better forest
and farm woodlot management.
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The Connecticut Arboretum Right-of-way Demonstration Ares Progress Report

nilliam A. Niering, Botany Depcrtment
Connecticut College New London, Connecticut

IWfRODUCTION

In recent years many ~ublic utilities h&ve turned to chemic~ls as a means of
controlling the vegetation along their rights-of-~ay. However, much spraying has
been done indiscriminately, thus arousing considerable ?ublic concern. Inaiscrim
inate spraying with little or no regard for aesthetic values or ecological Frinci
ples prompted the Establishment of a right-of-way demonstre.tion area in 1953 on a
1500-foot sector of the Connecticut Power Companyeasement that crosses the Arbore
tum. The right-of-way is 125' in width with a 50' strip directly under the ~ires

and the remainder (75') equally divided as strips along either side beyond the
outer \'Vires. Here the vegetation is being manipulated by various methods in order
to produce those cover types with maximunl~ildlife benefits, ~reatest stability
with lowest cost over the ye&rs which still answer the requirements of the utility
companies. It is anticipated that this demonstration area will eventually show
results of considerable value to those concerned with right-of-way management.

The primary objective is to eliminate only that vegetation which is undesir
able; that IThich ,~ill gro~ into the lines or impede access. As much of the exist
ing vegetation as possible will be preserved in order to form a tight ::{I'oundcover
aimed at keeping out newly invading trees. This would tend to lower management
costs in that only part of the vegetation is treated - namely, that ~hich is undes
irable. more specific objectives are given under the various communities.

On any right-or-way, vegetati.onists recognize various plant communities all
of which must be analyzed for species composition before s.ttempting to menage with
herbicides. This is the approach utilized on this demonstration area. T~o major
community types are recognized: the shrubland and sprout hardwoods communities.
In these, different management, tnchniques are used, (1) directly under the "'Tires
and (2) in the strips beyond. In addition, the forest margin is another area need
ing special consideration. In these communities over thirty sampl.e .i:Jlots have heen
established to date and subjected to various techniques at different seasons of the
year. In general, the plots are 50' x 50'. However, their size depends upon the
variebility of the veget.at.ron , In the community descriptions 2,L:.-Dand Z,4,5-T*
are referred to as D &T. Oil carrier refers to fuel oil. All chemicals refer to
4 Lbs , total acid equivdent per' gallon.

SHRUBLANDCOMMUNITY

Description of vegetation -- 8.t leest 1/3 of the line is
shrubby vegetation 3-6' high domi.nated by greenbrier and
similar height intermixed. Herbaceous cover is sparse.
dominated by grasses. This area was probably e pasture
donment has become dominated by this thicket complex.

Primary shrubs

Greenbrier
Sumac

Smilax rotundifolia
Rhus copallina

*The,'chemicals ere being furnished by Americen Chemical Paint Company, DowChemical
Companyand E.1. Dupont de Nemours and Company.
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Secondary shrubs

SWbet fern
Buyberry
High bush blueberry
Sa:"'brier
Japanese honeysuckle

Scattered trees

Black cher-ry
Red maple
Black gum
Gray birch

Comptonia pereirina
r'4yrica pensylvanica
Veccinium corymbosum
Srr,Ll.sx glruca
Lonicera j~ponica

Prunus serotina
Acer- rubrum
Nyssa sylvetica
Betula populifolia

Dominant herbs--Broomsedge (Andropogon scoparius) occurs
primarily in openings.

Man&gementobjectiveg -- directly under the lines - dense areas of greenbrier and
other dense shrub masses 3' or higher ~'Till be reduced or removed in order to per
mit ready «ccess to any ar-eo under the wi.r-ea, ~O"T shrubs and herbaceous cover,
wher-e possible, will be preserved. In this region of Connecticut e special problem
species, the shrubby greenbrier (Smilnx 1'0tuncUfolia), occurs as e. dominant.
Therefore, many of the usual low valuable shrubs found directly under the lines on
most rights-of-~ay are wanting. This naturally necessitctes a different management
approach. An open road "iill be maintained for es.sy access. Only Lew vegetation
will be permitted around the bases of the poles. B~Jonrl the outermost ~ires a
den.se shrub cover will be maintained and within these strips only potential danger
trees removed. With this vegetational p~ttern it is 8nticipated that the unsprayed
vegetation, consisting of low shr-ub masses directly under the lines and continuous
shr-ub strips be,yond the outer lines, will tend to keep out invadin~ tree seed
lings, provide good wildlife food and cover and involve application of."less spray
since only the ecologically uncesirable s~ecies are removed. The data to follow
involve results of various t.eehnaques within this vegetation type. Specific treat
ments listed here end later are based on data after at least t~o gro~ing seasons.
binee different vegetation types are desired the test plots 8re presented in two
categories: (1) directly under the wires and (2) in the strips be,yond the outer
wtres ,

Techniques directly uncer the wires:

1. Stem-foliage - plot F, commercial tYl-'e appl.Lcation-po''fer wagon, 1: 100 D & T
aqueous, applied late summer, 9/29/54. Stems and foliage covered except in
very dense continuour sumac areas where foliage primarily covered.

Greenbrier--over 90% stmn-kill, approximately 40%resurge.
Sum~c-ptems 4-6'--good stem-kill, 100% resurge now forming dense cover

over area with stems 3-5' high. Merely stimulated by foliage tre~t

ment.
Other shrubs--Beyberry, high bush blueberry-root-killed.
Tree species--scattered trees, blRck cherry, black gum, red merle, gray

birch, eFt'ear root-killed except for cherry ·'thich is resuckering to
some extent.

Present composition--Greenbrier and sumac still nbundant; other shrubs
rar-e, Herbaceoue cover tncr-ee stng especie.lly in oj.eninga, Retreat
ment required.
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Applied 4/4/5;. Negative results
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2. on-inter stem spray-plot K, knepeack, 1:20 I: & Toil, appl.Led 2/25/55. Stems
covered completely.

Greenbrier--oI'iginally 100~/; cover, after two gr-owing see sons 100% stem
kill; 5%resurge 1-2' high. Immediate follow up should result in
nearly complete root-kilL

3. Early spring basal spray--plot E, knapsack, 1 :4.0 D & T on, applied 4/10/54,
vegetation still dormant. Bases of stems sprayed up 12-18".

Greenbrier--few' stems killed-relatively ineffective. The int.ermixed
pawbrier appears more resistant then greenbrier. Probably due to
glaucous nature of the stems and leaves of the former.

Other species--relative~ ineffective.
Ineffectiveness may be correlated with inacequate chemical ane season of

application, early spring just prior to outburst of new growth.

4.. Electronic treatment--plot N, electronic
jected them to 8,000 volts for 1 second.
on black cherry, sumtc, black gum, rose
may be correlated in part with mechanical
applied during stormy conditions.

5. Other treatments--less than two growing seasons--In controlling greenbrier
in this community one of the more ~romising techniques is a carrier of oil
and water (1:3) and high concentration of the herbicide (1:20 D &T).

Technigues in strips beyond outer wires to forest edge:
Here the dense shrub matrix is bein~ preserved and only potential danger
trees removed. Selective treatment (1:20 D &T oil) is being used to remove
red maple, black gum, black cherry 3-8' high. On aspen, a root suckering
species, summer basal is being used in order to prevent suckering.

SPROUTHARDWOODSCOMMUNITY
(Upl~nd and lowland phases)

Description of vegetation--On epproximately 2/3 of the right-of-way a dense sprout
growth of oak, black birch and red maple 4-10' in height predominates. Shrubs
occur either scattered among the sprouts or in relatively continuous rnas~es.

Greenbrier is ubiquitous and presents a special problem in management. Herb cover
is sparse. A section of this line was clear-cut by a regular clearing ere", in the
spring of 1954.. A stream end several smaller brooks cross the line, resulting in
upland and lowland variations in the vegetation.

Tree Species
*Black oak
*White oak
*Black birch

*#Red maple
Hickory
Big-toothed aspen
GrEo/birch
Black cherry
Flowering dogwood
Sassafras
'lfuite ash
Tulip

oQuercus velutina
~'uercus al.ba
Betu~~a lenta
Acer rubrum
Carya spp.
Populus grt'lndidentata
BetUla populifolia
Prunus aerotina
Cornus florida
Sassafras albiduml~

Fraxinus american~
Liriodendron tulipifera
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Etlrubs

*Greenbrier
High bush blueherry
Sumac
Sweet fern
Huckleberry

i~""i t ehhe zel
#j\~der

*TtSweet pepperbush

Herbs

Broomsedge
Bracket fern
Hay-scented fern
Sedges

*dOEdnants

Smilax rotundifoli~

Vaccintum coryrr~osum

Rhus ccpal.Lina
Compt.onf.a peregrina
GeyluEsr.,cia baccat.a
Hamamelis virginie,na
Alnus rugosa
Clethra alnifo11a

An~ro~ogon scoparius
Pt er-Ldlum aocuilinum
Denn5t~edt1a punctilobula
Car-ex SPi).

ti'lowle.nd phase

r:;anagement ob.jectives--here management 1,"I'ill be similar to plan under shrubland
community. Directly under the lines dense, tall, woody vegetation ."ill be
removed by various techniques. Phere veIuab Le lOT"! shrub s ere present felective
techniques Will be used. Scattered te,ller shrubs, low shrub me.ssee (less than
2') and herbaceous cover will be left if they co not impede eceeae , Road ""ill
also be maintained. Beyond the :\Vires e.LL shrubs listed above and low trees
such as flowering dog~ood will be preserved to form densest possible vegetation.
Same values as previously listed '''ill be derived.

Techniques directly under the ~ires:

1. Dormant basal--plots A,B,C,M, knapsack, 1:20 D &, T oil. In first t'I\TO
Flots bases of sterns sot-ked up to 12"; in rlot 1;1, root-collar at ground
level only. Applied 12/53, 12/53, 1/2/54, 2/25/55 respectively.

Black birch--dominant, 6-10' and over. In lJlots Band C ·';roliVth
~as restricted the first season after treatment, basal bark
peeled on larger stems but few large specimens killed. ~maller

sprout.s 3-5' in height over 90~ root-kill. Apparently chemical
did not penetrate sufficiently due to large size of sprouts.
This is evident by effectiveness of root collar treatuent (plot
IVi) in .rhdch 100% r-oob-kt l.L was ascertained. This l:'lay be B. more
effeeti ve baaal, trel:,tmen t for other species es~ecially in the
larger pize classes.

Other spect es-i-oak , hickory, gray birch, bLack cherIjr--~ll responded
as above.

2. Dormant basal--nlot D, knupsack , 1: 20 D & T oil. Soaked bases of stem
12" above ground line-lov'l1vnd i"hase of community. APIlied 2/16/5l~.

Red mapl.e-c-dormnarrt 6-20 1 high (1-2" in dt amet.er-) lOO~' root-kill-
very susceptible.

3. Dormant basal--plot L, knapse,ck,t.ree stump sr rout s , 1:20 D & Toil.
Applied 2/25/55. One of a series of lots on cLear-ed section of line to
evaluate best time to eliminate resurge following cleering.

Tree species~~after one sea~onts resurge--blDck birch sprouts
dominant ;:-3 t ; in eddition black oak, gray birch, a.spen, hickory ..
~cellent root-kill--over 90%.
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Present cover--herbs cover 95%of plot with hay-scented fern and
sedges most conspicuous. Scattered shrubs present.

4. Stem-foliage VB. basal--plot G, stem-foliage, commercial type application
power wagon, 1:100 D &T aqueous. Applied late summer9/29/54. Stems and
foliage covered except where density of shrubs prevented penetration to
tree stems. Dormant basal-plots H and I, 1:30 D &T oil, soaked stem
bases up 12" from ground line. Applied 12/20/5"- and 1/8/55. Only tree
species treated. Vegetation primarily mixture of dense oek sprouts and
greenbrier.

Tree species--% root-kill excluding species missed

Stem-foliage Bssal

Black oak
White oak
Black birch
Aspen
%root-kill of all

treated stems
tot!:'.l number

95%(23)
13%(29)
83%(12)
78%(21)

53%
of stems in parenthesis.

99%(12,3)
.35%(102)
98%,(145)
none present

78%

There ',as slightly higher percentage of misses in basal treatment than in
stem-foliage. This was partly due to the tremendous density of stems
(456 in 50' x 501 area) in basal plot in contrast to stem-foliage (119 in
50' x 50').

Shrubs--few desirable shrubs present. Greenbrier ebundant, good
stem-kill with stem-foliage but resurge will necessitate retreat
mente Scattered high bush blueberry and mountain laurel root
killed. Scattered shrubs preserved in basal plot.

Herbaceous cover--considerable increase in both plots. Grass,
sedges, goldenrods, pokeberry and ferns, primarily bracken,
most common.

Techniques in strips beyond the outer wires:
Selective elimination--of potentially large tree species in order to
maintain dense shrub layer including understory trees already present.
Continuous strips dominated by sweet pepper bush and other species being
maintained beyond the wires in this manner.

Techniques within forest edge:
Danger trees--selective elimination of,large forest trees just before
they attain a height higher t.han the \vires' in order to prevent them from
falling into the lines.

1. Notching--two notches at base of tree .3-1:11 in diameter, 1/27/55.
Teaspoon of Ammatein each notch.

Black birch--dominant--all living and vigorous except one.
Oak and hickory--still vigorous.

2. Swain-tabs--involves slipping arsenite saturated tah under bark.
No data as yet.

Sur~ijMARY ANDTRll~DS

(1) A right-of- l'l1ay demonstration area was established in 195.3 on c. 1500' sector
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of the Connecticut Power Compenyeasement that crosses the Connecticut Arboretum.

(2) Here the vegetation is being mrnipulated by various techniques in order to
produce those vegetetion cover types with maximum~ildlife benefits,
greatest stahili ty with lowest cost over the years 'erhich still satisfy
the requirements of the utility.

(3) On the right-of-way two types of plent communities are recognized--a shrub
land and sprout hardwood community. Different management techniques are
used (1) directly under the wires, (2) in the strips be,yondthe outer ~ires

und (3) in the forest edge parelelling the lines.

(4) The main objective is to remove only that vegetation 'lIl'hich""ill grow into
the lines or impede access. In general, low shrub messes and herbaceous
cover will be preserved directly under the ~ires. Be,yondthe outer wires
only the potential danger trees will be eliminated. In the forest edge
potential danger trees will be treated before they reach a height higher
than the wires.

(5) In the shrubl&nd community greenbrier, the dominant species, has been
stem-killed ~ith numerous techniques. Good stem coverage with high con
centration of chemical appears necessary for root-kill.

(6) In the sprout hardwoods community tree data on stem-foliage vs. basal tech
niques show 53%root-kill for stem-foliage and 78%root-kill with basal
treatments. TIhite oak appears particularly resistant to both techniques.
Unless carefully supervised the stem-foliage technique results in the destr-
uction of many desirable species.

(7) A modification of the traditional basal technique appears promising. This
involves application of the herbicide directly to root-collar region at
ground level. The stem pbove ground need not be wetted.

(8) Selective removal of potentially large trees from the strips of vegeta
tion be,yond the outer 'vires serves as an inexpensive technique since most
of the shrubby cover is unsprayed--this cover also serves as good wildlife
habitat. From present evidence shrub masses here as well as directly under
the wires where permissible tend to prevent tree invasion and thereby pro
vide a natural m~intenencecontrol. This stability will be followed over
the years.

(9) From plots involving less than two··growing seasons the following trends are
evident: oil-'~later emulsions 11I1ith 2,1..,5-T most promising on greenbrier;
dormant stem spray with T in dense sprout-greenbrier cover, 95% stem-kill
and posEibly equcl root-killj summer stem spray most effective on root
suckering species.

November 1956
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The Effect of Carrier, Formulation of Phytocide,
and Time of Treatment on the Percentage Kill of

Cer·t;ain WoodyPlants .a
fJ:.

M. C. Carter and W. E. Chappell

Virginia Agricultural Experiment Station
Blacksburg, Virginia

INTRODUCTION

The use of chemicals to reduce the growth of woody plants has been found
to be cheaper and more efficient than hand cutting (Waldron, 1954; Coffey,
1955; Fisher and Meadors, 1955). Chemicals are being used tQ re~Dve mesquite
trees from thousands of acres of potentially good grazing land in the south
western United States (Fisher and Meadors, 1955; Hull, 1956) and to remove
certain trees and shrubs from competition with timber crops (Peevy, 1954).
Utility companies are using chemicals to suppress the growth of woody plants
on rights-of-way (~~ldron, 1954; Coffey, 1955; White, 1955).

2,4-Dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic
acid (2,4,5-T) are the phytocides most commonly used for the control of
woody plants (Melander, 1948; Behrens et al~, 1955). Different formulations
of 2,4-D and 2,4,5-T produce different effects on woody plants and some new
formulations appear to give better results than old ones (Meyers et al.,
1955). Season of treatment and stage of growth of the plant are also impor
tant factors affecting the raactions of woody plants to phytocides (Suggitt,
1952; Fisher et al., 1956). Recent reports indicate that phytocides are
more effective when applied in a carrier consisting of nine parts water and
one part diesel oil than when applied in water alone (Beatty, 1955; Bramble
and Byrnes, 1955).

In the present investigation an experiment was designed to compare
sprays applied during four different months of the growing season, to co~

pare two different formulations of a phytocide, and to compare a water carrier
with an oil-wator carrier~

METHODSAND MATERIALS

The experimental area w<'.slocated on a 100 foot transmission line right
of-way of the Appalachian Electric Power Companyin Montgomery County, Vir
ginia. The site of the experiment was an east facing slope and flat area
with an average elevation of approx~~tely 2400 feet above sea level. The
area was cut, burned, and stump sprayed in 1952 but abundant sprouting
occurred. Oak-hickory is the climax forest type of the area and various

L1 These studies were supported largely by a research grant from the Bartlett
Tree Research Laboratories, Stamford, Connecticut. Chemicals were fur
nished by the American Chemical Paint Company, Ambler, Pennsylvania.

Lg Present Address: School of Forestry, Duke University, Durham, North
Cgrolina.
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stag0s of succession existed at the time of the experiment. The woody
species recorded on the area ar0 listed in Table 1.

In the investigation, an experimental phytocide formulation, ACP-L
578, was compared with a commercial phytocide formulation, Weedone Indus
trial Brushkiller. These two formulations differed in the kinds and amounts
of emulsifying agents and solvents they contained but not in the amount or
form of the active ingredients, 2,4-D and 2,4,5-T. Both formulations con
tained the acid equivalent of 2 pounds of 2,4-D and 2 pounds of 2,4,5-T per
gallon in the form of butoxy ethanol esters. An oil-water carrier was com
p~red with a water carrier by applying ACP-L-578 in each of these carriers.
The three sprays used were as follows:

"A"- ACP-L-578
6 pounds acid equivalent in 10 gallons of No. 2 fuel oil
and 90 gallons of water.

"B" - J..CP-L-578
6 pounds acid equivalent in 100 gallons of water.

"C" - Vleodone Industrial Brushkiller
6 pounds acid equivalent in 100 gallons of water.

To compare the differences in time of tre~tment, the three spray ~~t

erials were applied in May, June, August and September of 1955 between the
23rd and 26th of each month.

Table 1. A list of the species of woody plants recorded on the transects.
Names taken from Gray's Manual of Botany, 8th edition (Fernald,
1950).

CO!-'fIDNNAME

Chestnut oak
White oak
Red oaks

B0ar oak, scrub oak
Sa ssaf'ra s
Hickory
Black gum
Shadbush
Aspen
Pine

Chestnut
Red Maple
Smooth sumac
Staghorn sumac
DogWCOd
Chinquapin
Sourwood
Black locust

IDTANICALN.hME

Quercus Prinus
Quercus alba
Quercus rubra, g. velutina
Q. coccinea
Quercus ilfcifolia
Sassafras albi~

Cp.rya .ID2I2.
Nyssa sylvatica
l~lanchier canadensis
Populus grandidentata
Pinus virginiana,
f. pungens, E. ridfida
Castanea dentata
Acer rubrum
Rhus glabra
~ tyPhrina
Cornus florida
Castanea dentata
O*ydendrum abordum
Robinia pseudoacacia
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The sprays were applied with a gasoline powered pump delivering seven
gallons per minute at 350 psi. The pump and motor were mounted on a four
wheel drive truck and equipped with 300 feet of hose. Thorough wetting of
the aerial portions of all woody plants on the experimental area was accomp
lished by applying an average of 275 gallons of spray material per acre.

The experiment was designed as a 3 x 4 factorial in randomized blocks
(Cochran and Cox, 1953) with 12 treatments and four replications making a
total of 48 experimental plots. The right-of-way was divided into 33 foot
strips which were subdivided into 132 foot lengths making each experimental
plot 4356 square feet or l!lOth acre in ar~a.

The vegetation on the experimental area was sampled by running tran
sects and tagging individual sprouts or sprout clumps on each of the ex
perimental plots. Transects covering l/lOth the area of each plot were run
in the summerof 1955 before spraying and again in the summerof 1956, one
year after spraying. The transects were used to sample the sprouts which
were randomly distributed such as the sprouts of all species together or the
sprouts of the root suckering species, sassafras (Sassafras albidum) and
black locust (Robinia suedoacacia). Sprouts of chestnut oak (Quercus
Prdnus}, red oaks (Quercus~. , red maple (Acer rubrum), and black gum
(Nyssa sylvatica) which arises principally from the root crown area are
clumper rather than randomly distributed and could be sampled more accurately
by tagging individual sprouts or sprout clumps. Other species present were
few in numbers and were not studied separately. Five sprouts or sprout
clumps of chestnut oak, red oaks, red maple, and black gumwere tagged on
each plot with numbered aluminum tags attached with aluminum wires. The tags
were applied in the summerof 1955 and inspected again in the summerof 1956.

In collecting the data, the condition, i.e. living or dead, of a sprout
was determined by using a pocket knife and making several cuts at various
heights on the sprout through the external tissues into the xylem. If all of
the tissues exposed by these cuts three inches above ground level were brown
and dead, the sprout ~.s recorded as dead. If any of the tissues three
inches above the ground appeared green-8nd living, the sprout was recorded
as livi.ng. Any new growth occurring along the sprout below a. point three
inches from the ground or from some point on the root system was considered
a resErout.

The data on red maple and black locust could not be analyzed statisti
cally. Red maple was not present on 10 of the 48 experimental plots and the
data on this species were considered insufficient for analysis. Most of the
black locust sprouts in the plots sprayed in June, August, and September were
defo~iated by drift f~jn earlier treatments. Since the effects of prior de
foliation on the reaction of black locust to the intended treatment could
not be determined, no attempt was made to measure the effectiveness of the
treatments on this species. Spray drift had no noticeable effect on any
other species.

'40
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f~l figures for percentage killed were trpnsformed to arc sine values
according to Table 16.8 in Snedecor (1948) and analysis of variance. Sig
nificant means were compared by the multiple range and multiple F tests as
described by Duncan (1955). A comparison of the number of resprouts per
plot could not be made without considering the original number of sprouts
per plot. Therefore, the resprout data were analyzed by the analysis of
co-variance with the number of sprouts before spraying as the X-variable
and the number of resprouts as the Y-variable. A multiple range and mul
tiple F test was performed on significant means.

All tests for significance were made at the 5%level.

RESULTS~D DISCUSSION

The results of this investigation are summerized in Table 2. To aid
the interpretation of the table, the number of resprouts is expressed as a
percentage of the original number of sprouts under the coLumn "%Reaprout ",

All of the species or groups of species, except black gum, were most
susceptible to the sprays Pot the time of the May t.r-eatment.a, Black gum was
most susceptible at the time of the June treatments. The poorest results
in every instance resulted from the September treatments. These results
support the conclusions of Suggitt (1952) and Fisher et al. (1~56) that
season of treatment and stage of growth of the plant have a major effect on
the re~ctions of woody plants to 2,4-D and 2,4,5-T. Season of treatment
and stage of growth must affect the absorption, translocation, or physio
logical activity of the phytocides end produce the variations in the effec
tiveness of the phytocides.

2,4-D and 2,4,5-T applied as foliage sprays enter plant leaves princi
pally by passage through the cuticle (Weaver and De Rose, 1946). Therefore,
the thickness end composition of the cuticle affect the absorption of the
phytocide. Crafts (1953) states that young leaves have a thin cuticle which
is very permeable to applied materials, but as leaves mature the cuticle be
comes thicker end less permeable. Possibly the cuticles of young, growing
leaves posses permeable, i.mrn."lturezones which phytocides can penetrate
rapidly (Schieferstein and Loomis, 1956). Differences in the permeability
of the leaf cuticle may have resulted in greater absorption of 2,4-D and
2,4,5-T by young leaves than by old, thus bringing about the variations
between times of treatment,

Season of treatment and stage of growth may cause variations in the
effectiveness of 2,~-D and 2,4,5-T by influencing the movement of carbo
hydrate transport system of the phloem (Mitchell and Brown, 1946; Linder
et a1., 1949; Viiiib1trauband Brown, 1950), any seasonal variations in the
rate or direction of carbohydrate transport would be expected to affect
the transport and distribution of applied phytocides. Meyer and JiXlderson
(1952) state that when active growth is occurring, the majority of the
carbohydrates are transported downward and accumulate in the stem. The
meristematic activity in most woody plants lasts for 46 to 113 days and



--- declines sharply after the middle of August in most temperate regions
(Busgen et al., 1929). Therefore, phytocides applied in the early pert
of the summer should be transported to the regions of meristematic activ
ity while those applied late in the season should accumulate in storage
tissues. Also, young, incompletely differentiated, actively growing tis
sues are more susceptible to 2,4-D and 2,4,5-T than mature storage cells
(teopold, 1955) and it seems logical that destruction of meristematic tis
sues would have a greater permanent effect on a plant the destruction of
certain storage cells. On the basis of these facts, the high percentages
killed by the early season treatments and the low percentages killed by
late season treatments are understandable. Black gumwhich reacted differ
ently from the other species may begin active growth later and continue
such growth longer than most othvr species, thus being more susceptible to
mid-season treatments than to early or late season treatments.
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There were no significant differences in the effectiveness of the oil
water spray, 111;.11,and the water spray, "Bit, used in this investigation.
Also, the interactions between time of treatment and spray were not signi
ficant, indicating that the sprays were equally effective at each time of
spraying.

These findings do not agree with other investigators (Crafts, 1953;
Beatty, 1955) who concluded that an oil-water spray was superior to an
aqueous spray. Experimental results presented by Bramble (1955) indicated
that an oil-water spray gave better results than an aqueous spray, but the
oil-water spray used by Bramble contained 4 pounds of 2,4-D and 2,4,5-T in
oster form. The advantages of the oil-water spray could have been due to
the concentration or form of the phytocide. Gertsch (1953) reported that
2,4-D was more effective when applied in an oil-water emulsion than when
applied in water alone. The oil used by Gertsch, however, was a non-phy
totoxic horticultural oil which may have produced different results from
the No.2 fuel oil used in the present investigation. Fisher et al., (1956)
found that 2,4,5-T applied in a No.2 fuel oil-water emulsion was not
appreciably more effective than 2,4,5-T applied in water alone.

It has been shown that the absorption and translocation of 2,4-D and
2,4,5-T are greater if the phytocides are applied in an oil carrier rather
than in a water carrier (Penfound and Minyard, 1947; Rice and Rohbaugh,
1953; Leonard, 1956). Increased absorption is probably due to a saturation
of the lipophilic capacity of the leaf cuticle by the oil which leaves the
phytocide free to enter the leaf (Crafts, 1953) while the increased trans
location may be due to the intercellular creeping of the oil and phytocide
independent of the vascular system (van Overbeek, 1956). These reports
indicate that an oil carrier is superior to a water carrier for 2,4-T and
2,4,5-T but they do not mean that an oil-water emulsion carrier combines
the effectiveness of an oil carrier with the economy of a water carrier.
No oil-water emulsion has the affinity for plant surfaces that oil has
(Crafts and Reiber, 1948).

In order to be effective, an oil-water carrier must separate rapidly
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Table 2.

M:>nthof
Treatment

y
&urnmaryof the percentagos killed and percentages resprouting by species for all treatments

Species

Chestnut oak
% %

Killed Resprout

Red oe..k
% %

Killed Respront

Black gum
% %

Killed Resprout

Sassafras
% %

Killed Resprout

All species Y
% %

Killed Resprout

May
June
..uigust.
Sept

Spray

29.0 a
28.0 a
6-3 b
2.4 b

75.4 a
95.8 a
24.8
6.9

86.2 a 22.3 a 78.3 b 32.6 b 100.0 a 61.9 a 94.1 a 44.1 a
59.8 b 61.0 b 98.0 a 0.0 " 100.0 a 46.6 a 87.8 b 42.3 a
10.0 c 10.2 88.4 ab 0.0 a 92.3 a 126.9 ab 77.5 c 46.5 do

2..0 c 3·8 50.0 c 0.0 a 72.0 b 172.6 b 63.'1 c 59.6 a

Species

-::t
r-f
N

Chestnut oak Red oak Black gum Sassafras All species
% % % % % % % % % %

Killed Resprout Killed Resprout Killed Resprout Killed Resprout Killed Rcsprout

"li II 16.0 a 55.9 a 38.5 a 22.7 11· 81.3 a 2.1 a 92.3 a 112.7 a 81.8 a 48.0 a
"B" 17.6 a 51.0 a 36.2 a 22.7 a 76.5 a 7.2 a 87.5 a 110.1 a 79.9 a 48.0 a
"Gil 15.6 a 62.6 a 43.9 a 22.4 a 78.1 a 13.9 a 93.3 a 85.0 a 80.0 a 4~.6 a

Two figures followed by the same letter are not significantly different, while two figures followed by
different letters are significantly different. Comparisons of significance should be made within the
columns and not between the columns. Figures in the %Resprout columns which are not followed by a
letter are not comparable with the other figures in that column. due to the low corresponding percentages
killed.
JJ Percentage resprouting was derived by dividing the number of resprouts by the number of sprouts

before spraying and multiplying by 100.

61 Except black locust (Robinia pseudoacacia}.
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upon reaching a plant surface, leaving most of the 2,4-D end 2,4,5-T in
a film of oils (Crafts, 1953). Strong emulsions such as those formed by
j,CP-L-578 break slowly, often requiring several hours for complete sepa
rati~n (?arter, ~published). A1S?, most of the 2,4-D and 2,4,5-r may not
remaan w1.th the 01.1 when the emul.s.ion breaks. The esters of 2,4-D and
2,4,5-T are soluble in oil and in the emulsifier used in hCP-L-578, but
the emulsifier is only slightly soluble in the oil. Vfuenan oil-water
emulsion of hCP-L-578 breaks, thr.ee separate layers appear - a top layer
of oil; a middle layer of a thick, creamy emulsion; a bottom layer of
cloudy water (Carter, unpublished). Since most of the emulsifier is pro
bably in the middle layer, most of the 2,4-D and 2,4,5-T may also be in
the middle layer and not in the oil. If this occurs, the advantnges of
an oil carrier are eliminatod.

Tho phytotoxicity of many oils is increased by emulsifying them in
water (Dallyn and Swvet, 1951). Since No.2 fuel oil is quite phytotoxic
(Crafts and Reiber, 1948), the oil-water emulsion of this oil used in the
present investigation may have been so phytotoxic that the conducting tissues
of the treated plants were damagod to a point that translocation of the
phytocide was impeded.

If an oil-water emulsion is a more effective carrier of 2,4-D and
2,4,5-T than water, the differences in effectiveness are not apparent one
year after treatment in the present investigation. The root kill on the
plots receiving the oil-water spray may irr~rofe until they are significantly
better than the root kill on the plots receiving the water spray; however,
more work should be done with an oil-water emulsion before it is accepted as
superior to water as a carrier for 2,4-D and 2,4,5-T used for foliage sprays.

Meyers at a1. (1955) found that W0edone Brushki11er 1-329, a chemical
very similar to ACP-1-578, gave better results on certain woody plants
than Weedone Industrial Brushkil1er. The results of the present investi
gation do not support the conclusions of Meyers et ale because Weedone
Industrial Brushki11er proved equally as effective as J.CP-1-578. i'leedone
Industrial Brushkil1er and 1~CP-L-578 contained equal amounts of the butoxy
ethanol esters of 2)4-D and 2,4,5-T and were applied at the same concen
trations. The two formulations differed in the types and amounts of
additives - such as emulsifying and wetting agents - that they contained.
Hull (1956) showed th~t such additives may either increase or decrease
the effectiveness of 2,4,5-T amine depending upon the amount and ehemica1
structure of the additives used. Gertsch (1953) found that each of several
emulsifying agents increased the effectiveness of 2,4-D amine, but had no
influence on the effectiveness of 2,4-D ester. Leopold (1955) reported
that emulsifying and wetting agents, II - - appar-ent Iy permit the entry of
polar acids and salts by normally non-polar pnthways!l - through the cuticle
"such carriers have no beneficial effect upon the absorption of non-polar
formulations such as esters - _!l. On the basis of these findings, the Large
amounts of emulsifying and wetting agents contained in ACP-L-578 would not
be expected to increase the effectiveness of the buto.xy ethanol ester of
2,4-D and 2,4,5-T in the formulation.
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SUMMARY

The time of treatment greatly influenced the reactions of woody plants
to the phytocides used in this investigation. In general, all of the spe
cies of woody plants studies were more susceptible to 2,4-D and 2,4,5-T at
the time of the May treatments than they were at the time of any other
treatments. The only exception to this statement was black gumwhich ap
peared to be more susceptible to 2,4-D and 2,4,5-T in June and August than
in May.

The oil-water spray, "A", did not prove to be more effective than the
water spray, IIB", one year after treatment. The two sprays were equally
effective at each of the four times of treatment and on each of the species
studied.

No differences were apparent between ACP-L-578 and Weedone Industrial
Brushkiller. These two formulations gave similar results at each of the
times of spraying and on each of the species studied.

Further observations of the experimental area are planned for 1957
and 1958, and the final results of the investigation will be reported later.
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PROGRESSREPORTNo.4. EFFECTSOF CERTAINCONIMONBRUSH
CONTROLTECHNIQUESAND.,..rfl.TERIAISON GAMEFOODMID COVER

ONA POWERLINE RIGHT-OF-WAY

W. C. Bramble, W.. Ro Byrnes, and D. P. Worleyl

Six brush control treatments were applied in the spring. of 1953 to a three
mile section of a Penelec right-of-way in central Pennsylvania(l). This line
had been given an initial clearance in the winter of 1951-52 through a typical
upland oak forest~ The major objectives of research carried out in con
junction with these tests have been, (1), to determine the effects of chemical
spraying on game food and cover plants, (2), to study game usage of the
various treatment areas, and (3), to 3tudy the effectiveness of the sprays
in controlling Vloodybrush wnile producing a low plant cover that will be
resistant to invasion by t:cee species 0;\

A distinctive feature of the experimental layout has been that the spray
ing was carried out by a regular cOIDL'lercialcrew using standard equi.pmenb,
Also, the treatment areas were large enough for use of connnercial techniques,
a step which has been found necessary in converting small research plot data
over into practical recommendations. One major difference to be noted be
tween the spray applications in the tests and similar techniques commercially
applied is that in the tests very thorough applications were made using larger
volumes of spray than is usual in connnercial applications. Ibis was done
intentionally in order to produce a maximumkill of brush and to cause a
maximumdisturbance of ground cover for each technique. The net result has
been a brush kill vihich is above the usual commercial standards at the present
time.

In order to obtain more information on the relative effectiveness of
the large vo'Iumes of sprays used in the 1953 tests, a new series of plots
designed to compare volumes sprayed ona Uniform mixed oak-maple brush
was set up in the spring of 1956.. Spray volumes of approximately 10011 200,
300, 400 gallons per acre were applied in 4 replications on 1/2 acre plots
as D+Tfoliage applications. All applications were made as thoroughly as
possible by spraying the material directly onto the brush which was 3-10 feet
in height, and not broadcasting it over the ground cover. vVherevolume per
mitted, stems were sprayed as well as leaves. The results of this new work
will be reported next year when top kill caL be more accurately assessed.

Another line of research supplementary to the original tests has been
an application of a follcwl-Up basal spray to one-half of each original
treatment area. This was done to test the effectiveness of a quick follcwl
up basal as a brush control tool to get a right-of-way into the best pos
sible condition for subsequent light maintenance sprays.':

1
Members of the staff of the School of Forestry, The Pennsylvania State Univ
ersity, University Park, Pennsylvania~
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The original treatn~nts and follow-up sprays were as follows:

A - Unsprayed
B - Broadcast foliage spray of 2,4-D plus 2,4,5-T butoxy

ethanol este~s, half and half; at a concentration of
4 pounds combined acid equivalent per 100 gallons of
water 8 Applied June 1953.

C - Oil-water, semi-basal spray of emulsifiable acids of
2,4-D plus 2,4,5-T, half and half; 3 gallons of spray
material to make a concentration of 6 pounds of com
bined acid equivalent per 100 gallons spray in an oi1
water carrier consisting of 10 gallons of No. 2 fuel oil
in 87 gallons of water. Applied June 19530

D - General summer basal spr~ of emulsifiable acids of
2,Ti.=Dplus 2,4;5-T, half and half, at a concentration
of 12 pounds of combined acid equivalent per 100
gallons of spray, No. 2 fuel oil being used as a car
riero Applied June 1953.

E - Selective winter basal spray of 2,4,5-T butoxy ethanol
esters at a concentration of 12 pounds of acid equivalent
per 100 gallons of spray, No. 2 fuel oil being used as
a carrier. Applied February 1954.

F - Broadcast foliage spray of Arillnateat a concentration of
3/4 pound per gallon of water; 4 ounces of DuPont
sticker-spreaderwere added per 100 gallons of spray.
Applied June 1953~

B-D, C-D7 D-D, E·D~ F-D - A fol1oiif-up basal spray (D) ap
plied in July 1954 (June 1956 for E-D) to one half of
each replication of treatments B, C, D, E, and F. The
follow-up consisted of a summer basal spray using the
ACPformula 1054-E and techniques as in D, described
above. The 1054-E concentrate contained 2 pounds of
2,4-D and 2 pounds of 2,4,5-T per gallon and was diluted
at the rate of 4 gallons in 96 gallons of fuel oil.

Effect of Sprays on Woody Brush:

Top kill

An acceptable top kill was obtained with all chemicals used owing to
thorough applications of high volunes of spray. In all cases, a top kill of
94 per cent, or more, was obtained on woody plants on the treatment areas by
the end of the second growing season after spraying (2).

Resurge

As a comparison of the relative effectiveness of the various spray
applications in control of woody brush, data is given (Table 1) on the
number of weedy plants that have stems extending above the ground layer of
herbs and grasses which reaches about 3 feet in height.on this area, These
taller plants are the forerunners of the res urge that may require subsequent
treatment in a few years.
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As Shown in Table 1, a high degree of brush control has been maintained
for the 4 years following spraying on all spray areas. In no case does the
sparse woody brush extending above the ground layer merit retreatment, either
on tho basis of brush density or height, at this time.

Table 1. Number of living 1IOody plants and stems attaining a height of
3 feet or more, 4 groW'ing seasons-e after spraying.

l:::1 Total No. Average
0

~
'M of Living Height of.p

No, of Vioody Plan ts with Living Sterns Woody Stems Living~ ~.p .r-! (per acre) Total Per Acre -vlfoodyStems
(1j .-I

Scrub Other Red Sassa- Other Per Over 3 Feet Over 3 FeetQ) 0..

~£ Oak Oaks Maple fras Har-dwoods Acre In Height (feet)

B I 0 B 0 0 0 B
II . B B 0 0 0 16
III 0 24 0 0 0 24
IV 48 8 0 0 0 56

Treatment Average 20 316 4..5
c I 0 0 0 0 0 0

II 0 8 0 0 0 8
III 0 0 0 0 0 0
IV 0 8 24 0 24 56

Treatment Average 16 60 4,,3

D I 0 0 0 0 0 0
II 0 0 0 0 16 16
III 24 0 0 0 0 24
IV 24 0 0 200 0 224

Treatment Average 66 112 4.6

E I 8 0 0 0 0 8
II 0 0 0 0 0 0
III 0 0 0 224 0 224
IV 8 0 0 64 0 72

Treatment Average 76 lLL: 4r.2

F I 0 0 0 0 0 0
II 0 0 32 0 0 32
III 0 0 B 0 0 8
IV 0 0 0 0 0 0

TreatL~ent Average 10 106 5..2
{"Three Grov1ing Seas ons for E.
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Indicative of the relative effectiveness of these sprays, however, is a
notable difference in the number of stems per acre for the various treatments.
The broadcast treatment with 2,4-D + 2,4,5-T (B) has been the least effective
in controlling the upland oaks which are dominant in this forest type, hovl
ever, it has been outstanding in the control of suckering species such as
sassafras. Foliage sprays, have als 0 been found effective in controlling
other suckering _pecies such as black locust, and, where follow-up sprays wer-e
made within a year after the original sprays, they have been effective in
controlling and eliminating black locust for at least 5 years (4). Ar.unate
foliage spray gave excellent control on the oak species, but red maple showed
considerable res urge and will need a follow-up treatment if complete brush
control is to be maintained.

The oil-water, semi-basal sprays gave good all around results in this
oak-maple brush, and, when properly applied, can be expected to give maximum
kills on brush of ei thor high or low density. To get this kind of kill with
an oil-.-rater spray, however , it is necessary to use proper D-T formulation,
the right mixture of oil and water, and the right technique of application.
Anything short of these will give increasingly inferior results.

The basal sprays, both summer and winter, gave excellent kill of oak and
maple 'with minimum r-esur-ge, The only areas where res urge was troublesome
was in locations where sassafras thickets occurred s These were scattered
along the right-of--way to form a minor proportion of the total cover. In the
case of winter basal spraying, considerable difficulty was encountered in
finding all low seedlings and suckers in the ground layer during the ,Yinter
season. 3ur::unerbasal has proved to be superior to winter applications both
in the matter of finding smaller plants and efficiency of application.

Vi'hen the follow-up, summer basal sprays were applied one year after ap
plication of both broadcast and basal sprays, marked reduction of brush
was obtained (Table 2)0 These follow-up basal sprays were particularly
effective following broadcast applications where they were successful in
eliminating some of the hard-to-kill species such as the various oaks and
the red maple not killed by the original broadcast foliage spray. A Cain
bination of high volume, broadcast foliage sprays, which were effective on
such species as sassafras and scattered seedlings, .vith a quick follow-up
basal has been markedly successful (Table 2).

Effects of Sprays on Plant Cover of the Ground Layer

During the 4 years follOWing the various chemical treatments, several
major differences were brought about in the ground layer as a result of
spraying. The low COlTer on the broadcast foliage spray areas underwent,
sudden and drastic changes following spraying as a result of heavy killing
of Imv shrubs, herbs, and grasses , This was in contrast with a slight dis
turbance of the ground layer on basal spray areas (Table 3)8 The most
striking cover changes that occurred were the sudden development of a solid
fireweed cover after broadcast foliage spraying with Amrnate and the develop
ment of a sedge-grass cover on the D+T broadcast spray areas.

'-'



Table 2. Comparison of single sprays (E, C, D, E, F) with similar sprays
to which a follow-up sunmer basal was applied one year after
original sprays (B-D, C-D, D-D, E-D, F-D) •. Data taken 3 grovving
seasons* after the follow-up basal.
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No. Living \1oody
Plants per Acre over

Treatment 3 Feet in Height

B - Broadcast foliage 26
C - Oil-water 16
D - Summer basal 66
E - Winter basal 76
F - Aromate 10
B-D Treatments 0
C-D as above 2
D-D followed 2
E-D by a sum- 1
F-D mer basal 0

'*One grov{ing season for E.

NQ Living Woody
stems per Acre over

3 Feet in Height

316
60

112
144
106

o
2
2
2
o

A major trend in plant cover after the initial disturbance by spra.ying
was the gradual progression on the broadcast areas towards stable com-
munity. From Fireweed as a dominant, the cover has changed in the succeeding
3 years towards a cover domina ted by sedge, grasses, and bracken fern. It
is probable that eventually the ground layer on these areas will develop into
the same comaurd ty as that which has persisted on the basal spray areas for
the past 4 years. However, it is important to emphasize the instability
created by the broadcast sprays for the period i!!L'Iilediately following spraying
and to contrast this with the. stability of cover on the basal spray-areas.

A major developnent on the unsprayed control areas has been the gradual
suppression of the ground layer by tree sprouts as they have grown larger
and increased in density. This suppression has not affected the species
composition of the ground layer, but it bas reduced its density and will
probably change it into the sparse ground cover typical of the surrounding
closed forest stands if the brush is not cut. It is expected that the un
sprayed brush will need retreatment in 1957 at the end of the fifth year
following cutting. . .

Usage of Treatment Areas by GameSpecies:

The effect of chemical spraying upon game food plants and usage by
game animals has been followed closely (2,3), and continues to be a point of
major interest in the tests (Table 4). Usage of .a11 treatments by deer has
continued. Ylhile this game species commonly bedded down in sedge or grass
spots of sprayed sections in other seasons, it concentrated upon the brushy

. unsprayed areas in the winter when snow covered the ground. Rabbits also used
the control areas heavily in winter months. During the early spring and sum-

_ mer season, however, the deer browsed heavily in the sprayed areas upon young
shoots of bracken fern, and upon herbs such as the whorled loosestrife.
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Table 3. Changes in dominant species and in area covered by ground vege-
tation, under 3 feet in height, as a result of chemical spraying.

Trec.tment Dominant Plants
in in

1953 ..1953 1954 1955 1956

Bracken Bracken Bracken Bracken
A Sedge Sedge Sedge Sedge

Unsprayed Herb Herb Herb Herb

Per Cent 'of
Blueberrl Blueberry Blueberry Blueberry

Ground Covered 79% 96% 84% 80%
Bracken Sedge Sedge Sedge

B Sedge Grass Grass Grass
Broadcast Foliage Herb Herb

(D+T) Blueberry
Per Cent of
Ground Covered 10% 79% 88% 96%

-
Bracken Fireweed Bracken Bracken

C Sedge Bracken Sedge Sedge
Oil-Water Herb Grass Herb Herb

Per Cent of
Blueberry Sedge '-Ground Govere.d 25% 79% 91% 95%

Bracken Bracken Bracken Bracken
D Sedge Sedge Sedge Sedge

SummerBasal Herb Herb Herb Herb
Blueber!L.- Blueberrl Blueberry Blueberry

Per Cent of
Ground Covered 75% 95% 96% 98%

Bracken Bracken Bracken Bracken
E Sedge Sedge Sedge Sedge

Winter Basal Herb Herb Herb Herb

Per Cent of
Blueberry Blueberry Blueberry Blueberry

Ground Covered 75% 95% 95% 97%
Bracken Fireweed Fireweed Sedge

F Sedge Sedge Sedge Fireweed
Broadcas t Foliage Herb Grass Bracken

Ammate Blueberry
Per Cent of
Ground Covered 10% 71% 84% 85%

'-



Table 4~ Number of tines commonwildlife species or signs were observed on
trea tmerrt areas from October 1, 1955, through October 1956.

Wildlife ObServed A B C D E F Total

Deer 47 8 17 26 33 24 155
Rabbit 38 2 I 5 16 1 63
Grouse 0 0 2 3 1 4 10
Turkey 0 0 0 0 0 9 9
Squirrel 2 1 0 4 1 8 16

Ruffed grouse used all but one of the chemical treatments, while turkey
usage was observed only on Arn:rr.tatespray areas. These latter birds were using
open spots for dusting and probably -also found the insect life of the open
right-of-way attractive. Young turkey poults, in particular, are known to
feed upon insects such as grasshoppers in the early sUIlImermonths.

Squirrels crossed and used the right-of-way adjacent to the timber edges
in all treatments without any particular pattern of usage being evident.
Efforts are being made to study the food production, particularly the pro
duction of acorns along the edge of the right-of-way as compared to production
by trees in the interior of the forest.

Su.omary

Four years after spraying, a comparison of 5 spray techniques has
indicated that by use of basal sprays a stable ground cover can be maintained
with minimum disturbance. Such cover has proven useful to several iraportant
game species. On the other hand, broadcast spraying resulted in drastic
alterations of the low plant cover which has been slowly progressing towards
a more stable condition. The broadcast spray areas are also used by several
important wildlife species.

All techniques produced a 94 per cent or higher top kill of woody brush
owing to thorough applications of high vo'Lumes of spray. Summer-basal spray
proved to be effective on the mixed oak and maple brush and produced a
maximum control of brush coupled With mi.nimumdisturbance of low plant cover.
It also preserved several valuable wildlife shrubs that were nearly eliminated
by broadcast and sem-basal sprays. Winter basal spraying gave excellent
kills on oak and maple brush, but was difficult to apply effectively on
scattered single stems in the viinter nonths , The oi.l-water, semi-basa spray
and the broadcast Amm:lte spray proved to be highly effective treatments that
produced a minimum resurge on all woody brush. The Ammate and D+T broadcast
foliage sprays were particularly effective when coupled with a follow-up
summer basal spray made the year after the broadcast applications.

225
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CHEMICALSPRf.YSFOR THE EP:RLYRELEASEOF SELECTEDHARDWOODSPROUTSOF HIGH
QUALITYSTEHS IN A HARIJHOOnSPROUTFOREST

David P. i;:orley, W" C. Bramble, W. n, Byrne;

Many of the low quality hardwood forests in the Eastern United states
are the result of sprout growth from an earlier high q,uality forest which
was destroyed by clearcutting or fires. These new forests are low in
quality for a number of reasons. In the first place, they are often
characterized by poor ~Jecies composition due, in part, to the fact that
many of the less desira01e species grow rapidly during the first few years
suppressing trees of the more desirable species. Secondly, many of the
new sprout origin trees are seriously infected by decay forming fungi from
the stump of the parent" Finally, some of the sprout growth trees break
near the ground or uproot because of wef)}(unions to the parent root system.

Foresters have shown that low quality juvenUe sprout growth can be
materially improved through a procecs called cleaning, usually undertaken
in the first few years of the life of the new forest il By cleaning is
meant the removal of undesirable stems competing with potentially high
quality stems. In the past, cleanings have been performed mechanically
by cutting or hacking these undesirable stems. This hand cutting process,
while successful in eventually producing a better forest stand, is ex
pensive and often considered uneconomical since a long time must elapse
before returns accrue from this large investment. Labor costs for mechani
cal cleaning vary f:::-om1/2 da;,- to several days per acre depending upon
terrain, density, type of cover and intensity of the operatdon,

Experience with tests using 245...T esters in oil as basal sprays in
dicated that successful cleanings might be made chemically at a reduced
cost by carefully choosing proper techniques and .seasons of application.
It was felt that this type of operation could best be accomplished by
chemically girdling all the stems in a sprout clump except one or two
stems of outstanding quality. Earlier investigations with aspen and bear
oak showed that translocation of these esters in lethal quantities from
one stem to another when applied as a basal spray was negliGible during
late summer. By treating at this season then it was expected that untreated
stems in a sprout clump would not be seriously injured by translocation of
the chemical from the .treated stems. More detailed studies with bear oak
revealed, too, that high volumes which completely covered the root collar
were necessary to insure complete top kill without resprouting4 Reasoning
from this evfdence , it was believed that a low volume application which
just girdled particular stems but did not run do~ to the root collar could
be applied in late summer and affect only those stems treated while· leaving
untreated stems of the same plant or sprout clump in a good growing con
dition.

1 Members of the staff of the School of Forestry, The Pennsylvania State
University, University Park, Pennsylvania.
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DESCRrPTIONOF THEFIELD TESTS

The area chosen in wh:l.ch to conduct chemical and mechanical cleaning
testa liea on a moderate to steep slope with a sotr~hern exposure and
further characterized by MOr':,:'ison soils predom:tnateJ.y Lean and sandy loam ..
The original forest stand was bur-ned over i:1 1947 and at that time contained
about 1200 cubic feet per acre of 4 to 14 inClh d.boh" whi~(,e pine, white oak,
red maple, black cherry and red oaks. Following the fire all the timber
was cut in a salvage operation making 'Wayfor a sprout growth forest of
white oak, red oak (soarl oak t black oak , red oak), black cherry and red
maple. In 1950, t ..:elQea,;;·es o.f this area were E!'t;.bdiy~_ded into 6, two
chain wide stx'ips :qing aG:t'03S t,he 51ope. Two of these st:::ips were ran
domly chosen to rema:lI~ unbr-eat.ed as a control, two ethers were chosen to
receive a mechanfca; t':'eat~1brr., and the two remaining st,:,,"iJ:s l-ley'e set
I3.side for chemical trea~me:lt. The mechanical cleaning was made in August
of 1950 using brush hcoks and axea, Itll 'Woodyvegetation was aut which it
was felt 'Would intel':.·ere 'w~:th selected high quality stems for livI0 to three
years after treatrnen'l.i~ The CI'Op ctems selected to be saved for the eventual
forest were chosen on the basis of tree form, and origin. SeedJ,ings and
seedling sprouts were favored as were those stump sprouts located well
away from the stUliIp.-. Selected trees had to have good form.:. This treatment
resulted in releasing 490 stems per acre and covered 4.3 acreso It took
42 man hours per acr-e or, at the nominal labor cost of $1.00 per man hour,
it eo st $42.00 to make this cleaningQ These costs are high because dense
thickets of blackberries which interfered with the workers had to be cut
before actually releasing the crop stems, The chemical tl"eatment was made
in AUgust 19,3... First, high quality crop stems to be favored were marked
with yellow paint. All the stems which, it was felt, would interfere with
these crop stems were treated by basal spraying with a 3 per cent by volume
(12 pounds active ingredient per 100 gallons) solution of 245--T esters in
oil on the lower 12 inches of the stem. Garden type hand sprayera were
used and operated at low pressures so as to produce a stream rather than
a spray. Low voll.:.."!J.es( in the magnitude of 1/20 ounce per stem treated)
were used so that the treating solution would not run down toward the root
coll"U'. In cases where atens needdng treatment were located so close to
the crop stem that it was feared that the spray might splatter onto the crop
stem the chemical was applied with a 2 inch pa.1n-t brush. Only 285 stems per
aore were released on an area of 4.2 acres.. They were marked with yellow
paint prior to t.reatment which took 4 man hours per acre. The actual
chemical treatment took 6 man hours per acre. ,[llowing $2..50 per hour for
technical marking services and $1.00 per 'hour for treating, the total labor
cost becomes $16~oo per aore. Only 7.32 gallons of ch€m1cal solution were
used per acre and this was valued at $2 097 making a total per acre cost of
$18.'7 for the chemical cleaning.

Marking oosts formed a large proportion of the chemical' cleaning co.sts
and these were not present in the mechanical clea!1ingco~'t~JI.... Marking. crop
stems was resorted to fot' the chemical cleaning because' it was felt that
the mechanical cleaning was too intensive and that this would be corrected
by careful marking before cleaning; Since the areas treated by both methods
were cOnit:>arable, the costs associated with the mechanical cleaning can be
altered to conform to the intensity of the chemical cleaning. If only
285 stems per acre were treated it would cost 285/490 x $42 • $24.40 for



treating plus $10 000 for marking making a total of $34.40 or 1.75 times
more expensive than the chemical cleaning" Since the chemical treating costs
are materially lower, the use of chemicals for such work may make the prac
tice of cleaning economically feasible. It remains only to be seen if the
chemical technique is successful in releasing the high quality stems. The
rest of ihis paper will deal with evaluating this release of crop stems.

EVALUATIONOF TH~ R~TS OF CHEMICALCLE~NINl

Three growing seasons have elapsed since treatment; the groWing seasons
of 1954, 1955, and 1956" In 1954 and 1955 data were taken from the un
treated or crop'stems and from the treated stems in sufficient detail so
that they could be classed as follows:

1. Normal - A stem was classed as normal if it showed no damage to
either the crown and foliage or to the bark and stem so that it appeared
in every respect similar to stems of the same species in the surrounding
areas.

2. Dead - ~ stem was so classed if it was completely defoliated and the
bark was killed as ascertained by lightly scraping or shaving the bark with
a knife.

3. Damaged - A tree was classified as dam.llgedwhen it showed abnor-
malities in any one of several respects. ,

a) crown and foliage damage - This involved the defoliation of
parts of the crown so as to produce a thin foliage appearance or a stag
headed appearance.

b) bark and stem damage - This classification required that bark
proliferations and discolorations be present on the stem.

0) Both crown and stem damage - This requires tha t both types of
abnormalities described in (a) and (b) above be present.

By 1956 conditions had changed so that only a small percentage of the
stems remained in a damaged condition and the narrower subclasses des
cri~ed under (3) above were discarded ..

Only four of the different species which were evaluated will be reported
because the other species were not represented by enough individuals to
permit careful analysis. The effects of chemical treatment of these four
species, white oak, red oaks, black cherry, and red maple are based on data
collected from the following number of stems:
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Species

lbite oak
Red oaks
Red maple
Black cherry

Number of Crop
Stems ~'nich vliere

Not Treated

.399
297
191
74

Number of Stems
r~ch Were Treated

12}2
1290
1685
.368
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Resul ts of the chemical treatment are shown in the tables that follow and
are presented in terms of the per cent of the total number of stems which
show the particular characteri sties described above.

EFFECTOF THE CHEMICl'..LTREATMENTONTHE TREATEDSTEMS

The detailed results of the chemical cleaning treatment on treated
stems appear in table 1. Following table 1 is a discussion of these results.

Table 1

Effect of Basally .Applied 245-·T Esters in Fuel Oil on the Sprayed
Stems in Sprout Clumps \orhen All Stems in the Clump Were Not Sprayed

Per Cent of Sprayed Stems Showing the Effects Listed
l rl1:fte -b"iifZ- - -- 'Red Oak I BiM"k'CileTi"y Red le

19~95j195b i9~19»19 19'5'4195519 19 19 19

Normal 1 18 IS 1 20 7 17 1 12 14
Dead 65 69 74 15 60 51 69 50 74 75
tlamaged 34 13 7 84 20 42 14 49 14 11

Crown-foliage 15 4 43 5 30 3 23 2
Stem-bark 3 3 4 2 U 3 4
Crown-stem 19 6 38 11 10 7 23 8

'-./

First Growing Seas_~

Only 1 to '( per cent of the treated stems appeared normal leaving
from 93 to 99 per cent of them either ~ or damaged. Over half of the
stems of all species exnept red oaks wej,~e killed while only 15 per cent of
the red oak stems were dead. The damaged red oak stems were severely
affected though with a large proportion having bark and stem damage.

Second Growing Se~

Twelve to 20 per cent of the treated stems had become normal by the
end of the second growing season but 64 to 70 per cent had died. This accounts
for from 80 to 87 per cent of the sprayed stems. Of the l3-:rD20 per cent
still damaged the numbers exhibiting the more serious damages have in-
creased. It is interesting to note that death or recovery of damaged stems J
hence the pattern of chemical effects, has crystalized during this second
growing season.

Third GrOwing Season

The reduction in the damage column continued during the third growing
season though at a lower rate. Sixty-eight to 75 per cent of the treated
stems had died while 14 to 23 per cent had recovered so as to be classed
normal. ~high survival is possibly due to incomplete encircling of the



stem with the chemical, caused possibly by cautious application in an ef
fort to avoid splattering chemical on the marked crop tree stems.

EFFEXJTOF CHEMrCALTREATMENTON CROPSTEMS

The details of the effects of the chemical treatment on the untreated
stems of sprout olumps which were to be reserved as crop trees are shown
in table 2 and summarized below ..

Table 2

Effect on the Untreated Stems in Sprout ClUmps l'hen Treating Other
stems 'With Basally Applied 245-T Esters in Fuel Oil in August 1953
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Effect

Normal 32 82 94 47 91 93 57 83 82 22 61 64
Dead - 4 3 - 2 ... 1 4 9 12
Damaged 68 14 3 53 9 5 43 16 14 78 30 24

Crown-foliage65 3 .50 1 41 ·4 65 6
Stem-bark 1 7 6 2 11 1 12
Crown-stem 2 4 3 2 1 12 12

First Growing Season

From 40 to 65 per oent of the crop stems suffered damage to the crown
and folia:ge~ This may be due to translocation from treated stems or to
volatility whioh brought. the cheml..cal into contact with the foliage.. From
1 to 12 per oent of these stems were found to have abnormal bark prolifera-

. tiona or discolorations. These it is felt are due to inadvert~rit splat
tering of the chemical onto the crop stems while spraying those 'requiring
treatment. It is important to note that no mortality was evident in any of
the species but in general red maple crop stems seemed most susceptible
inasmuch as they had by far the largest bark and stem injl,1ry(t

Second Growing Season

Most of those showing damage after the first growing season had re
eovered so that 80 to ~O per cent of the white oaks; red oaks, and black
cherry trees were classified as being normal" Only 60 per cent of ,the
red maples were normal at this time. SOmemarked crop stems had died and
more showed bark and stem damage. This was most serious in the case of
red maple where one third were either dead or exhibi ted the more severe
damage.
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:hird Growing Season

It is interesting to note again that very little change occurred during
the third growing season. For all practical purposes the effect of the
treatment can be gauged after the second season. In general the least
damage occurred to the marked red and white oak stems in .:which only 7 to 8
per cent are either dead or damaged; Sixteen to 36 per cent of the black
cherry and red maplecrop trees-were so classified. These facts clearly
point out the importance of differences in species susceptability to the
hormone chemical in this type of work.

RELEASEOF mopSTEMS

" Before the chemical cleaning treatment can be considered succe ssf'ul.,
a large proportion of the crop stems must be released by freeing them from
competition of undesd.r-abl,e stems" Tn order to classify a stem as released
it must be first of all a normal stem, and secondly a dominant stem. Crop
stems showing any damage whatsoever are disqualified., To be dominant their
crowns must receive light from the sides as well as from above. Tn the
third growing season the release of favored stems was as follows:

Species

'k'hi te Oa:k
Red Oak
Black Cherry
Red Maple

Per Cent of Crop
Stems Released

85
73
59
57

GENERALCONCLUSIONS

It can be concluded that this chemical cleaning technique shows promise
when used with the oaks but that it results in only .mar-gtnal. success with the
thin_barked northern haz-dwoods of red maple and black cherryo Careful
comparison of the percentages of released crop trees with the percentages
of the marked trees remaining normal after 3 years shows that a high pro
portion of the normal trees were released Q A change in technique for use
with red maple, for exampl.e, which would increase the proportion of normal
crop trees may improve the release pf.ctur-e, For red oak and white :Oak,
though, the proportion of normal trees is very high and those crop trees
not released are still in direct competition with the treated stems which
did not die. A more severe treatment is called for in such cases. In
general it can be said that the forestry practice of cleaning in young
stands can be done with cheml cal.s , Specifically it can be concluded that
the technique outlined above will produce satisfactory results with the oaks
and that a modification of the treatment is required to be successful with
the thin-barked species of red maple and black cherry.
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Chemi-Tbinning in Plantation Pine

By
Robert R. Morrow

Associate Professor of Porestry, Cornell University

With the great interest in reforestation of recent years, there has come
to foresters and landowners a tough problem.. HOWcan the first thinning in
plantations best be made? In the Northeast, the vast areas planted to red pine
in the 1930's have already demanded thinning attention.

The crux of the problem is this~ In order to maintain good growth rates
on desirable trees, the first thinning should be made at the time when;natural
dying (through shadiJig) of the lower branches reaches to one-half of the tree

r : height. With the plantation' spacdng of six feet by six feet, commonly used
in the past for red' pirie, most trees are only .4_5" D"B.H. when the first thin-

. ning is due. With the .mb,,:e, recently adopted spacing 'of eight by eight feet,
most trees are still only5';"?" D..B"H.. at this time. Often there is no market
for such small wood, and even where there is a market p labor may be either too
high priced or too inefficient to produce the wood at the ~oadside at a profit.

Clearly then there is a place for using cheDlicals to make the first thin ...
ning. However, the nature of plantations imposes severe limitations on the
method of application" At the time the first thinning is desirable, there

'- appears to be a mass attack .'of dead branches ai~dat the head and eyes. The
very lowest branches. however, are much smaller and less dangerous since they
have been shaded by upper branches and never permitted to grow big, Con
sequently heavy spraying machinery is out of t~~ question. Even 'basal spray
ing equipment is too heavy (basal spraying has 'peen largely unsuccessful wi th
conifers anyway)" for the best way to move through the plantation is either
in a stooped position or on hands and knees. Prilling is difficult because
of the de.ad branches which obstruct the swing of, the axe.

Use of Partial Prills

, d

With these things in mind, an experiment was made near Ithaca, New York
in October 1954 in a plantati on of red pine and another of Scotch pine,
Replica1ions of the r~d pine treatment were made in November 1955 and March
1956. An amine salt formUlation, 2--04DowWeed Killer, Pormula 40 (4# acid
equiv.!gal.) was poured in undiluted form in axe cuts. This chemical was used
because of previous ;oeports that amines were superior to esters and the amine
of 2,4-D was better than the amine of 2~4t5..T when hardwoods were treated with
partial frills. Most of the treated trees were 4_511 D"B.H. and re.ceived 2 or
3 cuts per tree. The cuts were only deep enough to reach the outer,sapwood.
They were easily made since the cuts were located fairly eveniy around the
tree at point'S where branches did not greatly interfere wi th the axe swing.
A hatchet or light axe is bE'st and can be swung wi th one hand While the
chemical is easily applied by the other hand carrying a hydraulic: oil can.
Since much of the labor involved is getting through the plantation,

. rather than the actual chemical treatment, it would seem undesirable to use a
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two man team (eae axe-man and one sprayer) in preference to one man doing the ....../
whole job.

At together there were 84 red pine) averaging 3_4U D.B.H., treated with
2 cuts each. All trees in a row were treated, thereby saving tree marking
costs. One-sixth gallon of chemical was used (3-4 ml. per cut or 2 ml. per
inch D.B.H.), and· the work was done in 4S minutes.

Porty Scotch pine J averaging sit D.B.H., received a total of 110 cuts or
'nearly 3 cuts per tree. These trees were treated on a marked tree basis and

the time was longer than for the red pine treated in rows. Less than one-tenth
gallon of chemical was used (3 ml. per cut or 1-2 ml. per inch D.B.H.) and the
time required was 3S minutes (including 10 minutes for selection of trees).

Considering the results of these treatments in unpruned plantations, it
is estimated that 400-500 four-inch trees per acre could be treated in dense,
unpruned plantations at a cost of about one gallon of chemical and one man-day
of labor under most concn'tions. If ~ in using marked trees, pruning of some
crop trees precedes thinning, or if row t.eatments are made, the labor cost
should be reduced.

Results

In the case of red pine, the terminal leader and uppermost whorl of
lateral branches died back by June in the first growing season after treatment.
By the end of summer the whole tree was top-kil1ed~ This was true for all
application dates, and there was no apparent difference between treatments
made at the base of the tree or those made at breast height. Check trees, in
which cuts wi thout chemical were made, had their wounds pitched over and
appeared healthy.

Despite the clear differences between treated and check trees, however,
the weather prior to and duri::lg the study makes it impossible to draw exact
ccncfue Iona, In 1954, there was a severe drought during June and July. This
was followed by about a ten week period of drought in early and mid-summer of
1955 when the rainfall was or-ly about one-fourth of normal. The soil is well ..
drained Lorda town, but underlying rock prevents root penetrati on below two feet
in some places. There area few small groups of dead untreated trees near the
treated trees. These are believed to have been killed by the combination of
shallow soil (low soil moisture reserve) and two years of drought. This raises
the q~tion of possible predisposition toward a dying condition of the trees
which wwere chemically treated. It must be admitted that such spectaCUlar
results on the treated trees might not have been obtained under more normal
weather conditions.

The picture is further complicated by the presence of some few dead trees
adjacent to treated trees. These could also be drought victims, but it is also
possible that they were killed by movement of chemical through root grafts from
treated to untreated trees. Even though such a movement might not be expected
under ordinary conditions, the special moisture stress on the tree during
drought may have caused a pull of moisture and chemical from an adjacent dying
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tree. Whether or not adjacent trees were killed by transfer of chemical
through root grafts was not established in this study.

In Scotch pine. also located on well-drained Lordstown soil, the trees
were much slower in dying. The terminal leader and uppermost whorl of lateral
branches were mostly dead by June in the first growing season after treatment.
In October 1956, however, only about half the trees were completely top-killed
after two growing seasons. Trees on the edge of the stand soon recovered.
Nevertheless. the chemical tre~tment has effected a successful thinning within
the stand, for height growth has been stopped ~Jfficiently long to allow
neighboring trees to overtop and eventually shade out any treated trees which
are still alive.

The Scotch pine, located on a similar soil and aspect (facing east) as
the red pine, she.......'ea no e'videace of drought injury or movement of chemical
from one tree to anothel'o This is not unexpected since Scotch pine is much
more drought resistant than red pine.. Nevertheless, it is possible that results
would have been poorer if more normal weather conditions had prevailed in
1954..55..

Some of the Scotch pines 1 which still had some life in the tops, were
partially debarked in an attempt to learn more of how the chemical was trans
located. The outer sapwood was marked by a narrow vertical strip of dis
colored wood extending above each cut. Por most of the height of the tree,
these strips were considerably less than an inch wide~ Discolored wood was
also found a few inches below the cut, but did not seem to go as far as the
root collar (most cuts were made at a height of 2-3 feet). Ti~se morpho
.logical observations offer only suggestive evidence concerning translocation.

When the results of these amine treated partial frillS on Scotch pine are
compared wi th results of similar treatments on various hardwoods, there seems
to be considerable similarity in tree damage. The practical results are
different, howeve~, since Scotch pine is relatively intolerant of shade and
has excur rerrt branching wi th only one terminal leader" Many of the hardwoods,
on the other hand~ are toleraat of shade and have a deliquescent branch system
capable of supplVing many new leaders. Thus the technique can be much more
effective in the ~ine plantation.

In summary, this paper is presented, not because of any firm conclusions,
but because it is believed the technique and chemical described is so prom
ising that some foresters will want to use it on a trial basis for thinning
the commonly planted conifers~
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Observations on the Effectiveness of Polychlorobenzoic

Acid for Pasture Brush Control

Robert A. Peters l

Trichlorobenzoic acid and tetrachlorobenzoic acid have proven to
display herbicidal effects on a Hide range of plants. These compounds
have shown promise as a translocated herbicide for use on herbaceous
perennial and woody weeds which recover from subterranean vegetative
structures. Phenoxyacetates have given poor control of many of these
species since translocation along horizontal roots or rizomes has been
shown to be quite limited.

The following progress report gives the results obtained from
applications of poly'chlorobenzoic acid" a mixture of tri and tetra
chlorobenzoic acids, during the 1956 season on several perennial species"
The species selected were in large part l~eds corrunonly found in pasture
areas which increase by vegetative means. Phenoxyacebabea have fre':"

, quently proven ineffective in preventd.ng regrowth from such species.

A. Dormant Application on body: SR~
A comparison was sought bet~reen basal dormant application of Brush

killer and polychlorobenzoic acid. The Brushkiller ( a 1:1 combination
of 2,4..0 and 2,4,5-T) was applied at rates of 8 and 16 pounds acid equiva
lent (a.e o ) per hundred" gallons of oil. The chlorobenzoic w~s appU,ed
at a and 16 pounds (a.e,,) p3r hundred gallons of water with Dupont
Spreader-sticl<:er added. Both materials were applied as basal treat-
ments on April 19, 1956 before dormancy had broken, on sweet fern ,,./
(Comptonia peregrina) hardhack (Spirea tomentose) and bayberry (Myrica
pensylvanica). Overall appl.ications were made on huckleberry (Gaylussacia).
Observatio~s were made on September 27, 1956. Both materials killed the
tops of the sweet shrub but numerous suckers occurred from the plants
treated with Brushkiller while none occurred following treatment with the
chl.e rcbenzofce , Hardhack showed no indication of recovery from either
material" Uhile'some suckering of' bayberry occurred from t he plots treated
with Brushkillcr, top kill""ras definitely superior to that following the
use of chlorobenzoic acids. Leaves developed on the plants treated with
polyOhlorobenzoios but they were quite abnormal being elongated, strap-
like, and twisted o Huckleber:ry showed no response to the·polych~orobenzoic.

The Brushkiller killed the tops but suckers were numerous.

Control of Evergree~

Overall"foliar applications of chlorobenzoic acid at rates of 8 and
16 pounds (a"e.) per hundred gallons of lilater ,,,,ere made on ground juniper
(Juniperus commUnis) red cedar (Juniperus virGiniana) and white pine
(Panus strobus). The applications were made on April 19, "1956. By mid
summer all the treated species had been completely killed.

Control of Herbaceous Perennials
Horsetail (Equisetium) was effectively controlled by applications

of 4 lb. (a.e.) per hundred gallons of H20 of chlorobenzoic applied
June 6" 1956. Kill was rapid with the tops turning black soon after



spraying. No regrowth had occurred as of September 20, 1956. Muchless
satisfactory control was obtained 'Vdth 4 lb. (a,e o ) of amino-triazole.
Br~cken fern treated with 4 lb. of chlorobenzoic showed considerable die
back and no regrowth as of September 20.

Control of Mexican B~boo

Mexican bamboo (Polygonum.c1!spicfutum)control appeared more pronuaang
from polychlorobenzoic treatment than from treatment \fith Brushkiller,
Ammateor wno-triazole. Prevention of regrowth from suckers was the .
principal advantage. Pennsylvania smaz-tweed (Polygonum.pennsylvanicum.),
a closely related species was readily killed by chlorobenzoics.

~on Iyx C0I'l~
Polychlorobenzoic acid was compared ~dth Brushkiller and ~o

triazole for poison ivy (Rhus toxicodendron) control, growing on a
stone wall. The first applications were made on June 6, 1956 soon after
the ivy leaves were fully expanded" Four pounds (a.e o ) per hundred
gallons were applied of Bruehkl.Ll.er-and chlorobenzoic acid respectively
and 2 po~~ds {a,e.) per hundred gallons of amiI10 triazole o By July 9,
1956 complete kill had been obtained with the Brushkiller, near kill
",'ith the amino-triazole and rather poor control from the chlorobenzoic.

Anapplication was also made late in the season as"the leaves
were assuming fall coloration. Rates of a pounds (aoe.) per eighty "
gallons of H20 of chlorobenzoic and amino-triaz6le and 4 pounds (a.e.)
per hundred gallons of Brushkiller were applied o In contrast to the
lesser control obtained in June, the best control was obtained with the
chlorobenzoic. "The leaves became scorched and 'rrinkled within hours
after treatment o The amin6-triazole caused most of the ivy to quieldy
wilt to a dark green color. Those leaves "\-'ihlehHere red at the time of
spraying were only slightly effected~ The Brushkiller had little effect
at this stage of application o The degree of control from this appli
cation especially cannot be entirely assessed until the regrowth is
observed in the spring of 1957•

.§.unnnarx
Polychloro~enzoic acid has sho'Vmpromise in 1956 trials at Storrs

of giving excellent kill of everg:::-eens, of controlling horsetail and
bracken'fern ~Ld of'preventing regrowth of a'stoloniferons woody
species" sweet fern, more effectively than 2,4-D and 2,4,5-T Brushkiller~

Basal dormant applications were found to be effective on at least
two species, sweet fern and hardhack.

Other species which 'Vreremarkedly effected by the polychlorobenzoies
were Japanese bamboo and smartweedQ
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Response of Poison Ivy, ~ toxicodendron, to Amino Tr1azcle

in Amounts of 1 to 16 Pounds per Acre

by A. M. S. Pridham, Cornell University

In June 1955 a good size American elm tree stood adjacent to some plots in
which amino triazole was being used. A lush growth of poison ivy covered the
ground adjacent to the tree and seV'eralclimbing stems of ~" diameter and more
were growing up the trunk so that ivy foliage reached into the top of the tree.
Several lateral branches were within 8 feet of the ground.

Case history of large vine of Rhus toxicodendron

A space 10 x 10 feet was inarked off and sprayed with amino triazole at the
rate of 1 quart of spray -- 16 lbs. amino triazole/100 gallons/acre. The soil
surface, the vines and branches of the poison ivy as far as could be reached
(8-9') were sprayed from a hand operated Unico one gallon sprayer.

Observations in July and October indicated discolorations and detoliation
of leaves directly contacted by the spray but no change in growth of the
foliage of the poison ivy or of the elm tree. The soil about the tree re
mained undisturbed. By November 1955 much of the poison ivy about the base
of the tree was dead as indicated by dry brittle twigs. The trunk-like
stems of tit or more in diameter remained alive.

In 1956 normal foliage appeared on the elm tree and on the unsprayed
part of the poison ivy. A second application of amino triazole was used over
the same 10 x 10'spaceand lower trunk. Grass and weed growth were largely
eliminated but the poison ivy continued to flourish though the bark on the
stems had split and an exudate appeared.

As noted by the author for Fraxinus americana) Acer rubrum, Quercus
palustris and Taxus cuspidata, the use. of amino triazole on undisturbed soil
about the base of these trees has not resulted in injury to the trees. A
similar case is reported in Cyanograms in the fall of 1956 in which the
successful use of amino triazole for control of poison ivy in an orchard is
described.

Treatment of shrub and ground cover Rh\lS toxicodendron

Two locations were found in which extensive stands of poison ivy were
present. In the first the plants were of low ground cover type with fruiting
stems of 8 to 10" in height growing in woodland shade. These were treated
July 31. The second location was an open sunny one in which Vigorous growth
2 feet deep on t" diameter stems predominated. Treatments were made September
21 w~i1e foliage was still green. Plots were 100 sq. ft. in extent.

Observations were made August 17 and samples of twigs were taken
November 10 to check the extent of twig injury.
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Table 1. Relative injury to poison i.ry, Rhus toxicodendron, from
summer and autumn treatment with amino-triazole.

August treatment
Pounds of AT FOlia,e response 'totWigs
per 100 gallons 8 17 dead--

1 Dr:1:edbrown 50

2 Dried brown IGlO

4 pried brown 100

6 Aging yellow lUO

8 Green brown 100

16 Dried brown 100

Control Green cambium
green

September treatment

~ tWig tips injured*
Repl. 1 Repl. 2

.22 .37

.15 .24

25 .80
·30 .55

cambium cambium
green green

* Injury tissue of cambium region pink or dull green. Twigtips
only were injured.

Where applications were made in July good top kill to the ground was
obtained with as little as 2 pounds of active amino triazole per lUu gallons

;of spray mix. Some response was noted at 1 pound. Adjacent wood vegetation
whose stems only came in contact with amino triazole retained green foliage
till leaf fall in autumn. Plot lines were quite sharp indicating limited late
translocation beyond contact with amino triazole. Where applications were madel
in the summer little injury to even small current year's twig tips were
evident. Discoloration of the cambium region by intensified pink and dull green
of yellowish cast was not evident on twigs over approximately 118" diameter
and on small twigs did not extend more than 3 inches back from the terminal
bud. Cambium in control twigs was bright olive green. Localized pink color
was found near buds.

For effective control of poison ivy, applications appear most likely to
be effective when made to foliage during spring and early summer. Since
contact rather than translocation seems to be an important initial phase of
control, good'coverage would seem advisable. The tendency for larger twigs
and branches to remain functional' while young shoots are killed would indicate
the need of adequate amounts of s"'lino. triazole for hea "y growth" Selecti ve

r killing of low ground cover type growth ..along paths and in parks, etc.
appears to be possible with amounts of 2 pounds per acre which tentatively
discolor many grasses and other herbaceous vegetation.

(The amino triazole was supplied by the American Cyanamid Co.)
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WEEDCONTROLIN DUCKHARSHES

Alexander C. Martin
United States Fish and Wildlife Service., Laurel, Md.

Making the most of what is left is th9 broad aim of marsh weed control
programs. During past centuries, civilization has taken over more and more of
the places where ducks feed and breed, and now the nation's wetlands have been
reduced to about one half of the estimated former total of 150 million acres.
To make matters worse, populations of duck hunters have grown in the meantime.
These trends make it essenti9.l that remaining waterfowl habitat be kept as
productive as possible if duck hunting is to continue a popular recreation for
millions of Americansc This is why herbicides are becoming increasingly
important in marshlands.

Marsh weed control work has expanded rapidly within the past few years.
In Florida recently, undesir&ble plants were cleared away from 20,000 acres of
ponds and lakes. New York, Massachusetts, Vermont, and Maryland have acti va
programs against the particularly hard-to-control pest, waterchestnut. Other
States are conducting control campaigns of varying extent against marsh weeds
such as cattails" phragmites, hibiscus, needlerush, waterhyacinth, water
primrose, and alligatorweed. And each year, several thousand acres of marsh
weeds are sprayed with herbicides on the Federal wildlife refuge system.
Extensive additional activity is suggested by recently drafted Congressional
bills proposing large-scale attacks on particularly important weeds such as
waterchestnut, waterhyacinth, and alligatorweed o

While scores of investigators at agricultural experiment stations and
elsewhere are busy finding how to capitalize on the products of ohemical
science in the control of faTIn weeds, similar research on a much smaller scale
is paving the way for more effective and extensive programs of marsh weed
control. As conducted by the United States Fish and Wildlife Service, such
studies usually begin with an extensive series of small test plots to get leads
on the best ch9mioals for the purpose and to learn the best time for treat
ment. tater, the herbicides that gave the most enoouraging results are tried
again on 1/40 acre or other medium-small units, sometimes with replioations
of the tests in different States. Finally, if a herbioide passes these two
stages satisfactorily, attempts are made to arrange large-scale practical
demonstrations by land or aerial spraying o

Studies on marsh weeds are complicated by several factors. Since most
of the plants are perennials, success or failure of tl:eir control cannot be
judged accurately before the following year. Furthermore, after a stand of
weeds is actually killed, there still may be a problem in replacing it with
useful plants. If, for example, methods have been found to kUl oat tails,
there is also the question of how to assure good crops of valuable plants,
such as smartweeds or wild millet, without opening the door to thousands of
seedlings of cattails or other weeds. This rscessitates detailed studies on
both the desirable and UDiesirable plants and their responses to various
environmental factors.
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In some instances, the weed-eontrol objective might be termed marsh
landscaping since it aims only at reduction of plant abundance in certain
places rather than at elimination. This is the case when channels or other·
openings useful to waterfowl -- and to duck hunters -- are created in dense .
stands of marsh vegetation. In same places, extensive solid growths of
phragmites, needlerush, or other non-food plants can be made useful for cover
if their density or continuity is reduced.

Whereas the advent of 2,4-n and 2,4,5-T formulations about a decade ago
marked the beginning of a new era in marsh weed control, the foundations for
another. major advance appear to have been laid by several new herbicides such
as amino triazole and dal.apon, Present evidence indicates that for some marsh
plants, these new agents 'will soon outdate the phenoxy compounds and other
older herbicides.

One example of this is in cattail conbrok, Treatment of these plants with
various 2,4-n formulations has generally been rather t~atisfactory since
several applications have been required, usually in the course of two or more
years. Recent findings, obtained independently in California and Maryland,
have shown that amino triazole, either alone or in combination with dalapon, is
much more effective as a means of killing cattails o Investigations in Maryland
by the Fish and Wildlife Service have demonstrated 100% control on small plots
treated with amino triazole 8.t five pounds of active ingredients per acre in
early July, When heads were well developed» Good results were also obtained

',- with combinations of amino triazole and dalapon. In California during 1956,
an amino t.riazole-dalapon combination has been used on an operational basis
covering about 100 acres. Adequate information on tre best dosage for dif
ferent cattail species in different situations and in different growth stages
Will require considerable more study.

Phragmites control has e.lso become much more feasible since the arrival of
new' and more effective herbicides. On relatively dry sites in the Middle
Atlantic States, clu:ring stages of growth varYing from th!'ee feet in May to full
height in ::nid-8eptember, this plant has been controlled effectively by 30
pounds acid equivalent of dalapon per acre, In dry sit.es, amino triazole at
4 pounds active ingredient per acre can also be used with 15 pounds of dalapon.
Used alone, amino triazole is ef.fective at 16 pounds provided it is applied
during the plumi."1g-nowering period. In moist or flooded sites, dalapon alone
was not effectiveo Howe"-er,, good results vrere obtained in wet places when 25
pounds of dalapon uere combined with 8 pounds of amino triazole, applied dur
ing the flowering periodo

Recent studies by different agencies in different parts of the country
have led to tentative recanmendations for the control of about 25 marsh or
swamp weeds. In the Northeast, attention has been given to cattails, phrag
mites, waterchestnut, hibiscus, waterlilies, spatterdock, pickerelweed,
decodon, and such woody growths as buttonbush, willows, and alder. Same of
these species require additional study to determine their responses to new
chemicals or to broaden the base of present conclusions on their control

A weed that appears particularly deserving of more attention is one which
is confined at present to the Northeast. It is the Asiatic waterchestnut, a
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sp:i.ny'seeded pest that ruins areas for ducks" fishing, and swimming and some
times interferes with navigation. Add to this the facts that years and years
of expensive work are required to control the plant in any locality and there
is no telling where it may appear next. The four States lvmch have been
struggling with waterchestnut infestations have been spraying with formula
tions of 2,4-D, plus cutting or pulling of plants. Unfortuna.tely, however,
2,4-Dis not doing the job well enough to prevent reproduction of some of the
treated rosettes. This, together with the weed t s importance, has recently
led to the decision to make a new series cf studies on waterchestnut control,
wi th emphasis on new chemicals.. These investigations will probably be started
in the summer of 1957 in the infested area of the Gunpam:ier River, northeast
of Baltimbre~
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SOMEEXPERIENCESWITHTHEAQUATICWEEDPROBLEM
IN THESTATEOF NEWJERSEY

James R. Westman
Agricultural Experiment Station

Rutgers, the State University of NewJersey

During the last six years the Agricultural Experi
ment Station at Rutgers, the State Uruversity of NewJersey,
has been receiving an increasing number of requests for
assistance With aquatic weed problems. During certain
seasons, for example, requests are received almost daily,
and these requests reflect a Wide variety of situations-
from filamentous algae at the margins of farm ponds on the
one hand, to weed-choked lakes of 100 acres or more, on the
other ..

The problem is complicated by: (1) the fact that
most of NewJersey's many lakes and ponds are shallow and
well eutrophicated, (2) the fact that they are used in
tAnsively for a Wide variety of purposes; and (3) the fact
that they are often connected by wate~vays that are them
selves subject to multiple use.

Let me cite some examples:

Example No.1. A 30-acre development lake With
150 homes may have been formed by heightening the dam of a
former estate pond. Its mean depth may be 4 to 10 feet,
and it may be used for swimming, fishing, boating and, in
some instances, irrigation.

If the lake is artificially fertilized, the conse
quent bloom may be highly distasteful to the swimming
interests; cause severe stratification, fish kills and ob
noxious "purgi.ngsv , and fail to combat an overabundance of
sunfi shes. In fact, the sWimminginterests J which nearly
always have priority, usually have the lake treated With
copper sulfate at regular intervals.

Within a very few years the progressive encroach
ment of rooted vegetation in the lake may be noticed by the
residents. Indeed, it may progress so swiftly as to become
a source of major concern to the development corporation
before the home building program has been completed.

Example No.2. A one-acre farm or farm-estate
pond may have been constructed for fire protection, swimming,
fishing, irrigation, increased equity and, perhaps, for
watering livestock. Here again artificial fertilizati on may
bring about distasteful conditions for swimming--i.e. severe.
stratification, and "pea soup" water that is irritating to
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the eyes--promote growths of filamentous algae, and fail to
prevent an overabundance of the ubiquitous bluegill sunfish.
Indeed, a bottom visibility of three feet or more may be
desired, despite the increased threat of rooted aquatic
plants.

Example No.3. A publi c lake of more than 100
acres, With a mean depth of less than 5 feet, may become so
severely choked With several species of aquatd c plants by
midsummer that swimming and boating become almost impossi b1e•
The odor from the vegetation may become obnoxious to nearby
residents, and the lake may temporarily become all but
worthless as a natural resource.

These are but examples of untold numbers of such
si tuations in NewJersey, and the problem Will become pro
gressively more serious as more waters become invaded and
more are impounded.

II.

The aquatic weed problem in NewJersey is further
complicated by serious shortage of the equipment and trained
personnel that are necessary for applying even the somewhat
meager knowledge we now possess for the control of rooted
aquatic plants.

Suppose, for example, one of the very few pro
fessionally qualified persons in NewJersey is able to find
the time to visit a pond or lake and make some recommenda
tions for temporary relief that Will not risk a suit for
damages (real or fancied) and a line of other suits forming
behind the first one. The first question usually involves
equipment, and the second a person or company skilled in
using same for dispensing the recommended chemical.

Finally, it such qualified personnel, adequate
equipment, and skilled operators were aVailable--or would be
in the near future--thore comes the problem of costs for the
seasonal or temporary relief that may be expected.

III.

This brings us to the very serious problem of the
dearth of knowledge on the control of aquatic vegetation and
of how this problem might be solved in the not too distant
future.

At the present writing, we have, possibly, only
one chemical that has been meticulously "screened" over a
period of time for its potenti ali ties and limitations. I
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refer, of course, to "Old Reliable ll , i.e. copper sulfate.
We have, also, several other chemicals and compounds that
have been subjected to a hit of this "scr-eem.ng" or "shob
gun" research; but even these have not been systematically
subjected to this type of treatment despite its potentially
grea t value.

MeanWhile, unlike the terrestial plants, we know
but little concerning the nutn.tional and other ecological
roquirements of the higher aquatic plants. Further, we do
not even know the mode of entry--or the factors influencing
the mode of entry--into these plants by the chemicals we
are now employing. Nor do we know what factors in the
biomass may enhance or inhibit the growth of specific,
higher aquatic plants.

Finally, we do not know, vl'ith accurate predicta
bility, the possible effects of zoological controls--e.g.
the introduction of carp or goldfish--upon either the flora
or fauna of particular situations.

IV.

If the aquatic weed problem in the state of New
Jersey, (as we have briefly reported it) is representative
of other geographic regions and their future development-
and we have reason to believe that it is--how then could the
obviously needed fundamental research be financed under the
present conditions of our "quick doLl.ar-", highly competitive
economy?

The answer would appear obvious, and not new:
Remove the necessary, fundamental research from the com
peti ti vo category and pool financial contributions from
interested industrial concerns. The results of the re
searches would be made equally available to all, and com
petitive interests could consider it as such.

In this way a great share of our nation might be
benefi tted: The landowner could invest in a pond with in
creased confidence; the buyer of a home,at a lake develop
ment could make his investment With increased confidence;
corporations could develop a lake, or form a new one, with
increased confidence; and municipalities, park commissions,
and states could look upon vvhat they have and what they
would like to have with increased confidence.
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Indeed it is not unlikely that this very evening,
after these words have been spoken, more than one solid
ci tizen will be seated in a newly acquired home va.th a picture
window looldng out over a lake or pond, while he watches a
television program extolling the miracles of scientific re
search-radioisotopes ot 13.1. Perhaps this ci tizen will
wonder why, wi th all the knowledge of thi s atomic age, no one
can tell him how, cheaply and effectively, to get rid of a
mess of aquatic weeds that have been challenging his sWimming,
fi shing, equi ty , and peace of mind.

This has boen our experience With the aquatic weed
problem in New Jersey.
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The Use of Air-Propeller Outboard Motor
In The Spraying of Water Chestnut (Trapa natans)

In the spring of 1956, the NewYork State Conservation Depart
ment in conjunction with the Dingell-Johnson Project on eradication
of water chestnut purchased an air-propeller driven outboard motor
for the express purpose of spraying this aquatic weed with prepara
tions of 2,4-D. Only one motor was purch~sed at this time on an
experimental basis. The evidence, eSter a summer of spraying,
proved conslusively that the motor was perfectly suited for the job.

In the spraying of this weed an aluminum boat was used and
equipped with a 25 gallon Skid-mounted power sprayer delivering
about 1t qpm. at 200 pounds pressure placed in the bottom of the
boat. Two men were required to handle the operation, one man
seated in the bow and spraying from the side according to the
direction of wind ~rift, another man was required to operate the
motor. Although the 30 inch propeller does not permit a high speed,
this is not required in spraying. It will push a boat of this type
with all equipment aboard through the thickest of ~qu~tic vegetation.
Also the lack of any under-water propeller enables operation in any
waters deep enough for an ordinary rowboat.

Before the purchase of this motor the boat was manually
operated while spraying. The slowness of spraying this wa~ was a
handicap as the spray pattern would not be uniform. The air
propeller driven motor, because of the even spea~, provided a good
uniform spray pattern and is excellent for this type of job, per
mitting coverage of approximately one acre per hour. Wind velocity,
if bigh, will create some trouble on open water because of the tene
ency for th8 boat to drift, also the noise and vibration will create
some discomfort to the person handlin2' the motor. The cuard around
the propeller is fairly flimsy and the crow sl'rayinf: this YGar had
trouble with the narrow bands on tho suard breakinL from vibration.
This was finally eliminated by splitting a half inch rubber hose and
putting it around the outside rim of the Luar~; this seemed to cut
down the vibration to a minimum. In conclusion we believe this
motor woulcl probably work in the sj.r ay of any dense aquatic weed :U
the load it had to carry did not exceed its pushinG power. The best
performance was carried out with an aluminum boat with a fiarly flat
bottom. This motor has been a great help and a step forward in
controllinc water chestnut.



Equipment for the Application
of Liquid Herbicides

Ernest G. Karvelis
Connecticut state Board of Fisheries and Game

Hartford, Connecticut

For a number of years, Connecticut has been using 9-1/2 pound
sodium arsenite for the control of submerged aquatics. These op
erations were somewhat small, requiring no elaborate equipment.
This year, under a Federal Aid project, several larger bodies of
water had to be treated and these reqUired a large amount of herb
icide. The capacity of the old equipment was not sufficient to
do the job properly. Therefore, a new rig was constructed from
which a large volume of chemical could be distributed in a relat
ively short time. In ordar to apply the weed killer at a rapid
rate, the following conditions had to be incorporated into the
new equipment:

1. Facilities for carrying a large supply of sodium arsenite.

2. Rapid application of large volumes of sodium arsenite.

3. Ability to naVigate weedy areas.

4. Portability.

To meet the above reqUirements, a barge was construoted by
building an 8' x 12' plywood platform which was bolted to the
gunwales of two scow type 16' Feathercraft Riverboats. A one and
one-half inch centrifugal pump was piped so that water was drawn
from the lake and mixed with the sodium arsenite before discharging
the mixture from a spray boom. A l5-horsepower outboard motor
with neutral and reverse was used for propulsion.

The 8' x 12' platform was made in two sections of 4' x 12'
out of 3/4-inch exterior plywood with a two by four frame. The
two sections were bolted together and this, in turn, was bolted
to the two boats as shown in Figure 1. A two-inch by eight-inch
oak plank 11 feet long was clamped to the sterns of the two boats
and the outboard attached to the plank between the boats.

When encountering an extremely weedy situation, a weed guard
made of ourved 3/8-inch iron rods as shown in Figure 2 was clamped
onto the stern end of the platform in front of the outboard motor.
In all cases thus far encountered, it has proved entirely satis
factory in keeping weeds out of the propeller.

The centrifugal pump for distributing the herbicide was
bolted to the rear center of the platform. The pump housing and
impeller were made of cast iron instead of aluminum and bronze
because of its greater resistance to the corrosive action of
sodium arsenite. Figure 3 shows a diagram of the plumbing. At
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the suction end, a tee was installed with two one and one-half
inch gate valves. A one and one-half inch pipe with a strainer
was attached. The strainer protected end of the pipe entered
the water between the two boats just forward of the outboard
motor and to the rear of the weed guard and served as the water
intake. The other valve was attached to the arsenite drum by a
six-foot 3/4-inch hose. At the discharge end, a tee was also
installed with two one and one-half inch gate valves. Both of
these valves had male hose fittings attached so that a hose could
be connected to one and a flexible line to the spray boom from
the other. The hose was used to apply the arsenite in areas too
shallow for the outboard motor.

The spray boom, Figure 4, was constructed with two outlets
about 6 feet apart and so designed that it clamped onto the
stern of the boats and went around the outboard motor. The weed
killer was discharged underwater through two 3/4-inch pipes which,
with the aid of wind ,and thermal currents, provide effective
dispersal.

After the equipment was put together, the drums of arsenite
were loaded onto the platform. A drum was set on end with the
small bung up. A 3/4-inch gate valve was inserted and the drum
placed on its side in a cradle. The 3/4-inch hose from the suct
ion end of the pump was attached to the valve. The pump was
started, the valve on the drum opened and the water intake
adjusted to give the proper mixture. With this arrangement, it
was possible to apply a drum of arsenite in 15 minutes.

The concentration of the arsenite in the discharge solution
was controlled by the water intake valve and not by the valve
from the arsenite drum. This arrangement appeared to give the
best control over the discharge mixture.

After starting the pump the other bung should be opened to
let air in. If this is not done, the drum will collapse.

With this rig it is possible to carry eight 30-gallon drums
of 9-1/2 pound sodium arsenite and five men, so that the barge is
capable of carrying a load in excess of two tons. The 15-horse
power motor manuevers the barge well and provides sufficient
power to move the loaded barge at a speed of four or five miles
per hour.

The equipment could be improved by installing a steering
wheel and remote controls for the outboard motor at the forward
end of the platform. This would enable the person who is oper
ating the outboard to get a better view of his forward progress
more safely and comfortably.

Under the present set-up, it is necessary to stop the out
board motor when the drum is empty, hook up another drum and begin
again. This delay could be eliminated very easily by having two
drums so piped that when a drum is emptied the full one could be
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valved in and the empty one replaced. This process could be
carried on until all the drums on board are used up. In order
to accomplish this, it would be necessary to install a Y or a
tee at the chemical intake end of the purr~. To the terminal
ends of the Y or tee, two 3/4-inch gate valves should be installe~
These, in turn, w~uld be connected by hoses to two valved drums.
The double valving for the two connections would be necessary
to prevent the escape of the liquid while the drums are being
turned over into the cradles and to retain suction on the d~um

being pumped.

The approximate cost of the equipment is as follows:

Two boat trailers
Two boats
Wood for platform
Pump
Outboard motor
Plumbing supplies
Hardware
Hose

Total

$2J.3.00
450.00

55.00
90.00

232.00
70.00
25.00
25.00

$1160.00
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WEEDCONTROLACTIVITIES IN Nt'WYORKSTATE

Donald B. Stevens

Before, I get into spelJific weed control activities in Naw
York State, I would like to revievl briefly our pollution laws
and show how these are tied up with this matter of weed control.
The water pollution control aotwas passed in 1949 and has become
Article 12 of the Public Health law" I have here a few reprints
of that artiole and, if these are used up, I can send you one
upon request.

In this artiole, the declared public policy of the state
is "to maintain reasonable standards of purity of the 'Waters of
the State consistent with public health and public enjoyment
thereof, the propagation and protection of fish and wild life,
including birdS, mammals and other terrestrial and aquatic life,
and the industrial development of the State ••••• n Thus health,
recreation, conservation and commerce must be considered when
evaluating wter uses. To that end, a \<liter Pollution Control
Board ws oreated to administer this law and it is comoosed of
the Commission of Health as Chairman, Commissioner of Conservation,
Commissioner of Agriculture and Markets, Commissioner of Commerce
and the Superintendent of Publio Works.

One of the duties of this Board was to draw up and adopt
standards of quality and purity for the various ltr.aters of the
State. This was done after a series of public hearings through
out the State and became effective on October 25, 1950. These
"Rules and Classifications and Standards of Quality and Purity
for Waters of New York State", copies of which are here for dis
tribution have a very important bearing on ,weed control activities
as I will. discuss a little later.

Another duty of, the Board is to classify all the waters of
the State which are defined to include "Lakea , bays, sounds, 'Ponds,
impounding reservo irs, springs, wells, rivers, streams, creeks,

, estuaries, :marshes, inlets, canals, the Atlantic Ocean within
the territorial limits of the State of New York, and all other
bodies of surface er undorground water, natural or artificial,
inland or coastal, fresh or salts public or private (except those
private waters which do not combine or effect a junction with
nttural surfaoe or underground waters), whioh are wholly or
partially within or bordering the State or within its jurisdic
!\ion" • In order to classify the waters, oertain steps must be
taken which are as follows:

253
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1. A survey ot a watershed.

2. A published report containing a recommended classi
fication of waters within the watershed.

3. A publio hearing on the recommended classification.

4. P.doption of an official classification and filing
the same with the Secretary of State.

This program was started in the ~.ll of 1949 and as of
July 1, 1956 approximately 21,000 square miles of the State
representing approximately 44 percent of the State had been
surveyed. Reports had been published or were in the process of
printing covering 17,500 square miles or 37 p6l"cent of the
Sta te • Public hearings on due notice to eons ider the recommended
classifications had been held on 16i 700 square miles or aporoxi
mately 35 percent of the State and official classifications cover
ing about 9,700 square miles or 20 peroent of the area of the
State have been adopted and filed with the Seoretary of State.

These figures have been somewhat increased by the work of
the last six months and the current status of the program is
shown on this map as well as delineating the actual areas and
their respective stage in the over-all program. Two additional
stages in the program are depicted on the ID'lpdealing with the
pollution abatement phases which do not need to ooncern us here.

tat us now return to the matter of the classification of
the waters which was referred to earlier and see how it my

. affect the weed control program. In this regard, I think we
should confine ourseJ.ves to the fresh surface waters. Here we
have seven olassos which are designated respectively as AA, A,
B, C, D and E. As stated in the public policy of the law,
consideration of the water usages in terms of health, recreation,
conservation and industrial development, must be considered in
assigning classifioations. 'While all of these aspects are
considered, for Class AAand A "''aters, the best usages of the
waters are oonsidered to be "Source of water supply for drink
ing, culinary or food prooessing purposes and any other purposes" 0

In quality standards for these classes is the following:
"Toxic wastes, deleterious substanoes, oolored or other wastes
or heated liquids. None alone or in oombination with other
substances or wastes in sufficient amounts or at such temper
atures as to be injurious to fish l1fe~ makethe water unsafe
or unsuitable as a source of water supply for drinking,
culinary or food processing purposes or impair the waters for
any other best usage a.s determined for the specific waters



which are assigned to this class"" Continuing "Note No.1:
In determining the safety or suitability of waters in these
classes for use as a source of water supply for drinking,
culinary or food processing purposes after approved treatment,
the It-Jater Pollution Control Board will be guided by the stan
dards specified in the latest edition of "Publio Health Ser
vice Drinki~g Water Standards", published by the United States
Public Health Service.

Sodium a!"senite is becoming quite popular as a weed
control chsmfca'l , The drinking water standards referred to
above state If •••• arsenic in excess of O.05p.o.m •••••••
shall constitute grounds for rejection of the supply". This
can 'usually be construed to apply to the 'Water drawn into the
treatment plant for nrocessing rather than in the actual body
of water· from which it is drawn. However, this does impose
some rather stringent restriction as to doses of this type of
weed control chemidal and the location of the areas treated
with reference to the we.ter intake ..

Classes AAand A quality standards also have prohibition
with reference to oil.. This could be applied with reference to
the oils used to disperse some of the organic weed control
pre{Brations"

In the standards, you note it states"nade the w.ter unsafe
or unsuitable as a source of water supply".. Thus, any material
which would increase noticeably the taste or odor of the water
and thus render it un{Blatable would not be permitted.

Whime these drinking water standards contain a copper
standard, this will not be discussed as a much lower value is
used where fish are concerned ..

Turning now to other classifications of waters besides
those for domestic water suPPly purposes, we have Class B,
"Bathing and any other usages except as a source of water
suoply for drinking, culinary or food processing pur..,oses"
and Class C, "Fishing and any other usages except for bathing
or as a source of ~~t~r supply for drinking, culinary or food
Processing Purposes II 0 In the qua Ii ty standards for these
w.ters is the following: "Toxic wastes, oil, deleterious sub
stances, colored or other wastes or heated liquids. None alone
or in combination with other substances or Yastes in sufficient
amounts or at such temperatures as to be injurious to fish life
or impair the waters for any other best usage as determined for
the specific waters which are assigned to this class". The
specification for Class B is ~lified to include the phrase
"Make the water unsafe or unsuitable for bathing". The speci
fications for Class D Yaters modify thiS standard to "to prevent j
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fish survival or impair the wat3rs for agricultural purposes".

In addition, it should be mentioned that Section 180 of
the Conservation Law specifies that no deleterious or
poisonous substance shall be allOl-led to run into any waters,
either ~ivate or public, in quantities injurious to fish
life. Under this law, there is no provision fOr exoeption
of the ki.lling of fish incidental to use of chemicals for
weed control purposes.

All of the above means that the material used to control
the weeds must not, ei.ther because of dosage, method of appli
cation or composition, kirl fish. No consideration is given
to the argument that the few fish killed during the operation
to control the weeds will be more than comoensated forthe in
crease in size of the remainder or by the improvement to
fishing in general.

As mentioned earlier, Class B has prohibitions against
anything that would render the water "unsafe or unsuitable for
bathing". The bathing season is usually consfdered. from May
15 to September 15. Thus, consideration for that aspect would
only have to be between these dates. As far as known, there
Qas not been any specific standard set for arsenic concentration
in bathing wat~s. However, in one area treat'3d with sodium
arsenite, a maximum concentration of 1.0 o.p.m. was set and the
public warned against bathing until the level fell below this
point in the lake outlet.

Before leaVing these items which should be considered
before attempting to control weeds, especially by chemical
means, I "iould like to mention one other point. The chemicals
should be applied to the early spring growth of weeds so that
the decay of the killed weeds will not lower the dissolved
oxygen of the water to levels which will be ha:rmful to fish
life. This could also apply to the cutting of weeds if the
cut material is not removed.

The material presented so far has been done for the
express purpose of ahO\'J1ng trat any program for the oontrol
of weeds in New York State muat he considered in the light
of the pollution control law and not as an isolated incident
unconneoted to anything else.

I would now like to report on some specific cases in
New York State where weed control measures have been taken.



The New York State legislature in its 1955 session passed
a bill authorizing and directing the Conserv9tion Commissioner
to carr,y out several controlling, regulating and restorative
measures on Chautauqua lake. The work in 1955 was limited to
investigation and analysis of the problems from which to make
recommendations for future full scale efforts at eonbro'l and
restoration. One phase of this was to regulate, control or
remove e::~cessive growths of eel grass and other aquatic weeds
and plants which render certain areas of Chautauqua lake
unsuitable for recreation purposes.

To carry out this program, several I!lee.ns of aquatic weed
control were cona Ider-ed , The two methods the.t appeared most
promising were wt:Jedcutters and chemical con-trol using sodium
arsenf te • Cut ting has been practiced in t.he past. This
appears successful as a temporary measure in giving a clear
water depth of five feet. However, it has to be done usually
more:than once in a single growing season and the cut portions
can spread weed growth to new areas. A:!..so, if the cut weeds
are left in the water, they are blown ashore causing annoyance
and inconvenience to owners of shore prope:-ty.

Certain spedific areas in the lake were out during 1955 so
that the effect of the cutting could be observed over the
following years.

Two areas were selected for using chemioal weed control.
One was in shallow water (three feet average depth) and the
other in deep water (nine feet average depth). The chemical
used was a special preoaration of tile Applied Biochemists and

, Associates of Butler, Wisconsin. This is a patented pre
paration consisting of 90%sodium arsenite and l~~ wetting
agents 0 The material was sprayed on the plots selected 0 In
the shallow area, the sodium arsenite concentration was held
to e p.p~m. as AS2 03 while in the deep area it v~s 10 P.p.ro.
AS2°.3"

Since this lake is used as a source of water supply by
some of the cottages bordering the lake as well as Chautauqua
Institution, these so~roes were asked to refrain from using
the wat3r f~om the ti~~ of soraying until the arsenic concen
tration dropped below 0.05 p.p.m o

The shalloW' area was treated on August 16th and the next
day about 120 dead fish were observed in that area. They were
all the young of that year. No additional dead fish were re
ported from this area and there were no reports of any dead
fish in the area of the deep water.
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On August 17, the deep water area was sprayed; By
September 9, it was reported tr..at the \.'6eda were down in the
deep water area and the water was very clear. In the shallow
water area, the weeds were down in general but there were
appearances of re-growth.

As a result of this activity, the organization of property
owners on l"indley Ial:e, which is in the same general area, de
cided to spraj" that lake for weed control. In this case,
instead of hiring a professional to do the wor~, the group pur
chased the materials and applied it themselves. Here the
areas seleoted were ar-ound the edge of the lake rather than nlots
out in the lake itself.

There was only one known cottage where this lake was used
as a water supply and arrangemen"cs were made for water trom
other sources. .All other supplies were obtaine~! from wellS
located near the shore and arrangements were made to sample
these frequently to check on arsenic ooncentrations. Since
this is a recreational lake, a ban was placed on swimming until
such time as the health officer for that area felt thAt the
waters might be safely used again.

The spraying operations started on June 2, 1956 and lasted
three days. Spraying was mainly confined to t.he shore areas but,
since some material 'Was left over, a channel dovn the middle of
the lake was sprayed. The concentration uaedwas 7 p.p.m. as
arsenic. The concentration of arsenic in the lake WBS followed
by collecting daily samPles at the outlet where it flows over
a dam. The concentration of arsenic here rose to 7 p.p.m. 24
houra atter spray:i.n.g and then began to drop off" However, 12
days after spraying, the concentration was 1.5 p~p.m.

Seventeen days after spraying, the concentration at the
outlet had dropped to 0,.7 p. p.m, and the ban on swimming was
removed. However, samples 35 days after spraying still showed
arsenic of this concentration in the lake outlet. The concen
tration of arsenic in the bottom mud was not cheeked and this
might be tha source of the continuing .arsenic in the lake out-
let. ' "

There were no reports of any dead fish resulting from this
operation.'

The data on this operation were obtained from the engineer
with the State Health Deplrtment located in this area. It is
Roped that he will have a chance to write this up and have it
published.
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THE EFFECT OF TEMPERATUREON ALGAEGhOWTH

By W. D. Monie, Chief Engineer
Portland Water District, Portland, Maine

Around 1920, Dr. Setchell, Botanist of the University of
California, in a study of plants found definite temperature
ranges within which various flowering plants began to grow and
higher ranges at which they will flower.

These critical temperatures were found to be close to 5°,
10°, 15°, 20°, and 25° C., (41°, 50°, 59°, 68°, and 77° F.).
He found that as the temperature passed the critical point
certain species were stimulated to activity.

Hydrobiologists find that these critical temperatures hold
for algae and protozoa. Because of the slower temperature
changes in water, these ranges are more pronounced than is the
case wi th land plants.

Since these critical temperatures were first pointed out
to the author by Dr. Nelson, Professor of Zoology at Rutgers
University, in 1941, special attention has been given to this
phase of algae stUdy.

Practically all of the authorls experience in algae control
was obtained at the Canoe Brook Reservoir of the Commonwealth
Water Company, located in Millburn, N. J. While chemist for
this company, I found that the thermometer was an important aid
and companion to microscopic examination. By keeping close
watch on the water temperature, especially surface temperature,
the growth of different types of organisms can be anticipated.
When the water temperature is approaching any of the critical
temperature points, that is the time to pay particular attention
to microscopic examination.

I would.like to point out that we in the water supply
business are interested in the control of algae growth. Our
treatment is a preventive measure, not a cure. We would rather
treat a supply before the telephone rings with taste and odor
complaints, not after. Thus, in water supply treatment careful
attention is made to microscopic examination.

Figure No. 1 is a chart showing total algae count by weekly
average for a typ ical ye ar in the Canoe Brook Reservoir, to
gether with surface temperature of the reservoir water. The
samples were prepared for microscopic examination by the Sedg~

wick-Rafter method. The algae counts consist of counting 10.
fields at 100x magnification and recording the total number of
organisms in each. The sum of the organisms in the 10 fields
examined make up the daily al gae count. The curve marked
"Total Algae Count;" in figure No. 1 is the weekly average of the
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daily counts.

An ocular micrometer was
the entire field was counted.
figure No. 1 are about 15 per
standard uni ts .

not used in making these counts;
Therefore, the counts shown on

cent higher than a count in

You will note in figure No. 1 that the horizontal tempera
ture division lines are the critical temperature points of 41°,
500, 59°, 68°, and 77° F.

In examining this chart we see that there is a marked de
crease in algae as the temperature drops below the first criti
cal temperature point of 41° in January. In fact, when the
temperature of the water dropped to around 35°, to all practical
purposes there were no algae present.

I do not wish to create the impression that alga does not
grow in waters with temperatures below 35°. Organisms do grow
in this cold water and are found in the waters of ice-coated
reservoirs. One very troublesome organism, Synura, grows in
this cold water. This particular specie is important to the
water works operator because its presence in even small numbers
caUses a very disagreeable taste and odor in water.

In Harch we note a large increase in algae as the tempera
ture passed the critical point of 410 F. Then note the drop as
the second critical point of 50° F. is appnoached, followed by
a marked increase immediately after passing this point around
the latter part of April.

High counts at this time were due largely to Asterionella,
which could be tolerated, so no treatment was made.

As the temperature increased through May, the algae count
decreased and continued to decrease until the fourth critical
temperature point of 68° F. was approached in the middle of
June, followed by a marked increase as the fifth critical point
of 770 was reached in the middle of July.

The increase in July was due mostly to Aphanizomenon, which
is a trouble maker. Therefore, the increase was stopped by a
4.0 lb. per m.g. treatment with copper sulphate.

Notice the increase in the middle of August, when the tem
perature dropped close to 68°, and then the large increase when
the temperature again approached 77°. This increase was due to
Aphanizomenon and Anabaena and again was squelched with a 4.25
lb. per m.g. treatment of copper SUlphate.

As the temperature of the water began to cool in the latter
part of September, the algae decreased with some rise near the

~..



261

critical temperature points and with a sharp drop after passing
below 410 F.

As a doctor by keeping a frequent check on his patient can
stop a serious illness before it develops, so can a water works
operator keep his reservoir in good condition by con~tant exami
nation. If regular care is not given, serious trouble can and
will develop. A check on the water temperature can be of immense
value in algae control just as the dootor's thermometer is of
great value to a doctor in his check on his patient.
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. THENECESSI1YOF WEEDANDALGAECONTROLIN THEPOTABLEWATERS

OF THENORTHEAST

M. C. Rand

Wherever surface waters serve as a source of public water
supply" there exists the possibility that algae or higher aquatic
plants may become a nuisance. The relatively small population of
mixed species characteristic of many,waterways is not a serious
problem. It is when one or a few species proliferate to enormous
numbers that difficulties arise.

The problems which may result from such unwanted or
excessive growths are various. The most important, or at least
the most frequent, from the standpoint of potable water supply, are
those which have their basis in the load of organic matter newly
created by photosynthesis and introduced directly into the water.
Added from almost any other source,. this mat€rial would be con
sidered pol Iut Ional, , The total quantity may be quite large.
Whena considerable proportion of it decomposes simultaneously,
following a mass kill brought about by a change of weather or
the applicatbn of a chemical, the resulting oxygen demand may
seriously tax the aeration capacity of the waterway. Fish kills
from this cause are a well-known occurrence.

Problems of this acute type are fortunately not the
most prevalent in potable water sources. They serve only to
illustrate the quantitative significance of photosynthesis in
the addition of organic matter to surface waters. It is hardly
surprising, then, that the more subtle properties of the water,
such as taste and odor, may be rather seriously affected.

Unpleasant tastes and odors are, in fact, amongthe
most frequently noted effects of heavy plant or algae growths.
The problem is apt to be intensified as the organisms die and
decompose. However, many of the algae, particularly, produce
aromatic products in their normal metabolic processes. These
species, then, may cause taste and odor problems during their
lifetime as well as after death. The tastes and odors produced
have been variously described, in terms ranging from nvery
offensive" or "fishy" to llviolet" or "muskmelon". To the water
plant operator, however, the nature of the taste and odor makes
little difference. The senses of taste and smell are so highly
subjective that the same compound often smells pleasant to some
persons and unp~easant to ethers. Furthermore, many feel that
even the odor of violets is out of place in a drink of water.
Consequently, a water plant can expect complaints any time the
taste of the water changes.
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It should be noted in this connectbn that on occasion
the tastes and odors resulting from uncontrolled growths prove
very difficult to remove. Moreover, when these organic compounds
are subjected to chlorination, their tastes and odors are likely
to become both more intense and more unpleasant.

, -
Sometimes, growths which are not heavy enough to cause

taste and odor problems at the time of their development never
theless cause a gradual accumulation of decaying organic matter
at the bottom of a lake or reservoir o During the spring and fall
turnover, these accumulations may be resuspended and cause rather
acute problems at those times.

While tastes and odors are the most frequently en
countered problems caused by the organic matter introduced by
heavy growths, there are other categories also serious enough
to merit consideration. It has already been implied that the
organic matter reacts with chlorine, which is added to control
the bacteriological quality of the water. Since the reaction
products are seldom good bactericides themselves, this necessitates
the addition of more chlorine, increasing the cost of treatment.

Again, if the organic matter is high enough in con- ,~

centration so that its decomposition more or less depletes the
dissolved oxygen, several undesirable effects upon the water
quality may result. Most directly, the absence of dissolved
oxygen gives a "flat" taste to the water, A part of the oxygen is
converted to carbon dioxide, which tends to make the water
more acid and corrosive. Also, the conditions of low dissolved
oxygen and high carbon dioxide favor the solution, from the
submerged soil, of iron compounds, which in themselves are
undersirable constituents of a water supply.

Finally, it has been seriously suggested that certain
of the organic compounds released to the water may have a
physiological effect on persons using the water. It is known
that some of the compounds present are powerful drugs. There
are only a few cases on record of acute effects - gastroenteritis,
for example - related to the existence of algae blooms. But
possible chronic effects of long-term ingestion of small amounts
of the physiologically active metabolic products of algae are
currently under study at several laboratories. The question~ raised
are the possible relationship of such compounds to longevity,
incidence of cancer and geriatric disorders, etc.
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Most of the foregoing discussion has centered around
matters concerned primarily with the organic matter in true
solution. Naturally, that in suspension contributes to the
same effects. In addition, suspended organic matter, in the
form of algae or broken parts of higher plants, may be a serious
nuisance in the operation of sand filters. The trouble is
especially serious on slow filters, since no means of backwashing
is provided, and growth may actually occur on the filter if light
is available. But in rapid sand filters also, the more frequent
backwashing required by high turbidity in the raw water reduces
the net production of treated water and increases operating costs.

Not only may the decomposition of organic matter lead
to difficulties, but the processes involved in its production may
also be troublesome. While photosynthesizing actively, algae and
aquatic plants utilize large quantititEs of carbon dioxide. In
bright sunlight, heavy growths are even capable of decomposing
dissolved carbonates and bicarbonates. In darkness, on the other
hand, carbon dioxide is released by respiration. As a result, the
concentration of dissolved carbon dioxide, the pH, and in extreme
cases even the hardness and alkalinity of the water vary through
a daily cycle. This constant variation makes it very difficult for
a water plant to know the correct dosage of chemicals to add for
treatment. For best results, frequent testing of the water and
readjustment of the chemical feed becomes necessary~ To complicate
matters further, the variations of water quality are not regular
from day to day, being much greater in clear, sunny weather than
when sunlight, and consequently photosynthesis, are reduced by
cloudy skies.

In reservoirs, siltation is always a problem. Heavy
growths of rooted aquatic plants tend to aggravate the situation,
both by adding their own bulk to the deposits and by creating
quiescent areas which favor the sedimentation of suspended matter
from the water.

From what has been said, it is evident that excessive
aquatic plant or algae growths may produce several problems for
the operators of a water plant. When such a situation arises, the
water company is faced with a choice among three alternative courses
of action. The first and simplest is to do nothing - ta-merely endure
the imparied quality of the finished water and hope that the trouble
will not be of long duration. The second possibility is to provide .
special treatment at the plant to cope with the situation. Finally,
it may be necessary or desirable to deal with the problem at its
SOUTce- to control or prevent the troublesome growths in the lake
or reservoir from which the water is drawn.
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The choice among these alternatives is influenced by
several factors. First, the decision to act or not to act
usually depends upon the frequency, duration, and severity of the
periods of trouble, and therefore, upon the number and the
vehemence of the complaints received by the water company.

Having decided that something must be done, the next
question is whether it is better to control the growths, or to
counteract them and their effects by special treatment at the

. water plant. Here the answer is usually dictated by economic
considerations, which in turn bear upon the intensity of the
growth and the relationship between the total volume (and area)
of water in the reservoir and the volume treated daily. To give
an example in which the conclusion is fairly obvious, treating
a hundred million gallons for algae control all summermay well
prove more expensive than activated carbon treatment of half a
million gallons per day over the same period~ Thus each case
must be individually judged by its own merits, In many cases,
however, treatment of the water source to COfitrol the develop
ment of excessive growths is the best course, especially if
treatment is begun early in the growing season with the emphasis
on preventing the development of a problem situation.
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County --cent-Industry .i.~el;....tionships and ".:hy
. JI

E~ R. Marshall

Let us start out this discussion by asking two questions:
iihy should a 60unty Agent or extension worker be interested in
maintaining a good working relationship with Industry and in return
why should agrioultural chemioal companies encourage their representa
tives to maintain a close working relationship with 60unty Agents and
extension workers. Unless we can resolve these questions there is
little need for exploring how this is to be done.

Perhaps one way to approach these questions would be to
outline some of the objectives of each group. Vfe~re all familia.r with
the function of County Agents and extension personnelo One of their
basic aims is to carry information to the farmer so that he can apply
this knowledge in operating his farm more efficiently and profitably.
In other words they are interested in ma~~ m~l~Z !2t ~ ~~.
Another vital function is that of a trouble sh00ter o If a farmer runs into
a partioular problem in his operations, extension personnel stand by to
help him solve the problem thus preventing him from taking a.' loss. In
other words holp the tJ;brmEU:k~ ~ lfloneyb&.~J.reafl;t ~.

The agrioultural chemical industry on the other hand has one
basic qbjective - make mgnezt~ ;t:,l2§.~ckholdell~ This of course
implies that people such as salesmen, technical representatives, and
others in line in the companywill be remunerated just as the aounty
Agent expectis to be paid for his efforts.

At this point the objectives of the two groups seem a long
way apart - but are they? The surest and quicl;est way of selling a
product to a farmer is to show him that this product will do one of two
things - either make more money for him or prevent him from losing money
he already has. These are broad general terms and could be made more
specific b~" referring to prevention of crop loss, etc. But, the ultimate
result is interprsted by what it does to the fal~erst financial oondition.
What has happened to the difference in purpose now? The breach has closed
and we find the two groups attempting to do the same thing - ~~
~ the tJu:m.~.r.o County Agents do this. because it is their job while
Jndustry does it because it is a necessity if they are to obtain their
objective of m8.k:ingmoneyfor the company" .

Since both groups desire to accomplish the same purpose and
since they are not in oompetition with eaoh other, why should they not
cooperate in accomplishing this purpose so long as this cooperation does
not infringe upon other basic purposes of each group.

Howcan this cooperation be mutually attractive and what is
the key to its success? The key to succes~ is the mutual desire of eaoh
group to assist the other in obtaining the principal objective - make

JJCa.rbide and Carbon Chemioals Co. Fellowship
Boyce ThompsonInstituto for Plant Resoa.rch Inc., Yonkers,N.Y.
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money for the farmer. This does not mean that a County Agent should
become an unpaid salesman for a chemical companynor does it mean
that industry1s representatives should become self-styled County Agents.
It merely means that each group should work with the other on ideas
and goals which will help attain their mutual goalso The agricultural
chemical representative must offer the extension worker some return for
his interest just as he in turn will depend on the County Agent to
assist in carrying the chemical story to the farmer"

Letts look at ways in which a County Agent can cooperate
with industryo

A recent survey has shown that the most popular sources of
information for the fal'lher are the Ex:tension Sel''lice and popular
articles and advertisements in papers l magazinee, etc. This means
that fa:!:.'lIlersare relying heavily on the Extensj.on Servioe for
information on new practices and products o This is becoming more
evident each year as our EY.tension Service becomes more effective
and farm praotices become more technical and complicated. As a
consequence industry m:lst depend on the Ex:tensjon Service to carry
its story or products to the farmer" Industry knows well the problem
of trying to sell a product in a co·~~ty where the Agent is dis
interestedo This does not mean that County Agents should be "beating
the drums" for any particular chemical manufactuxer or distributor, but,
if a company or companies have a product which will save or make money
for a farmer, then the 60unty Agent should make every effort to inform
farmers of the aYailability of such materia.l. L:.kewise, if a farmer
has obtained information about a new ohemical or practice, a County
Agent should be familiar enough with the commodity and its uses or
restrictions so that he can verify or nullify the advisability of the
farmer incorporating this practice into his farming operation. In
referring to new practices it should be kept in mind that we are
talking only about practices which have received the approval of the
Central &~tension Service System~

It is a well-YJaownfact that in many cases farmers receive
information on new agricultural chemicals before this information has
been transmitted doval through the various channels to the County
Extension Service.. County Agents, through contact and cooperation
with industry, have an opportunity to get this same information before
it reaches the grower level. This can be done by cooperating with
industry during the early exploratory or field testing phases of
chemical development.

Another funotion which County Agents can and often do
perform is the locating of field testing cooperators. With the greatly
increased demand for more information on crop residues and tolerances,
comes an increased need for more farm testing of chemicals before they
can be registered for sale. Chemicals need to be tested in many
different areas on a number of orops. In determining where and how

....-
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a chemioal is to be tested a County Agent can play a very vital part.
He is intimately familiar .dth the crops and problems that exist in
his partioular area. He knows what farmers would be willing and
effective cooperators. He should be a real oontact for companies
\vishing to test their ohemicals under aotual farm oonditiona. In I'

this same regard industry should not enter a county and set up farm ,
tests without the knowledge of the County Agent if in turn they exp~ot

him to oooperate nith them in publioizingany favorable results whidh
may arise from such a test. I

I

The County Agont can act as a g~ide for industry in
determining how to introduce a partioular program in his area.
On the other hand if a programwhioh a partioular ooncern feels shorlld
be rolling is not, then the County Agent should be in a particularl~
good position to help determine why the program is not a success. I

I

Industry is oontinually looking for new or different probfems
that it might work on. The County Agent is in direct contact with I

farmer~ t problems from day to day" lIe is in an excollent position l'O
determine new problems as they arise and the seriousness of each. e
can be of real service to industry in making these problems knownt
industry as they develop. I

, Another area where a County Agent c~n be of value to a ,
chemical company is in cases where a particulnr product has not !

performed satisfaotorily. By acting as a clearing house for farmer,'
problems the County Agent can be of real service to industry by I

notifying them of any particular cases where a product did not perftrm
as it should be expected to on the basia of label claims and literafure.
In this way the source of the trouble can be tracked downbefore a :
good product may get an unjustifiedttblaok name". In case of troUbl!'
one of the things a County Agent can do to promote good relations
with Industry is to notify a companyrepresentative immediately aft r

. I

hearing of trouble with one of the company's product.s , Only too offen
these problems get kicked aroWld for weeks or even months before thr
oompanyis informed. By this time details arc lost which might hav~

prevented a re-oocurence of the trouble. In order to do this
effectively a County .Agent must have good liaison with companyre
presentatives so that he knows who to contaot on each particular
problem.

Nowletts look at Industry and see what they can offer
County Agents in return for their cooperation. One of the most I'

important factors is information on new or premising chemicals and
practices. The County Agent is continually faced with the problem i
of getting the information on products before tho farmer faces him I
with questions. In general, Industry's representatives are lookingj
at Agriculture in a mucu broader scope than is the County Agent.
Therefore by close contact with County Agents the activity and I
effectiveness of chemicals in other areas nill be brought out o Thi~

in turn may give ideas for new uses in the local area.
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In supplying information to County Agents, Industry also
has certain responsibilities" It must supply useful and reliable
information. In the field of egriculturalchemicals the day of the
tly-by-night salesman who streaked through a territory selling a
bill of goods from farmhouse to fEL~ouse never to return agai~

is passe I. Today a farmer with his huge investment cannot' afford' to
try something strictly on the basis of some glib salesman's remarks.
He must be fairly certain that a material will do the job he wants
it to do and make moneyfor him if he is going to invest in it.

On the other hand, with the millions of dollars spent in
developing an agricultural chemical today, Ind'J.stry cannot afford
to market a poor product which will not do a job or will not make
money for farmers. :ndustry must provide compoundswhich will do a
job economically and when these compoundsfail or others replace
them. they must have been truthful enough in their relations so that
their next product will be recei, "led with enth'l1siasm. In order t·o
do this it is imperative that Industry suppl~ the County Agent with
a realistic look at any program it is proposing 3

It is Industry's responsibility to keop County Agents
informed on whomto contact in aase of trouble with a particular
product. Furthermore, it is Industry's rosponsibility to see that
follow-up calls are made on complaints coming from County Agents.
If we are going to request that we be infor~od when trouble spots
occur then we must do everything we can to help solve bhese problems.

Let me emphasize to Industry that the County Agent is an
extremely busy porson with many other interests than agricultural
chemicals. His office should not be a place to pass a half-day
on a regular routine call. If you have something of value for him,
give him the story and move on. He'll pay more attention next time.

In most cases Industry is ready and willing to cooperate
with the Extension Service in pushing various production programs.
This may involve supplying chemicals for demonstrational purposes
or supplying technical person.~el for meetings of various types. A
close working relationship between Ifldustry and County Agents
guarantees the maximumcooperation on programs of this type. It is
commonpractice for Industry when introducing a new program to
contact County Agents in areas where this program will do the
most good, This'''of course moans such programs move ahead sooner
in these areas. A County ~ent who has maintu:tned a close \70rking
rolationship with Industry will get top priority in cases such
as this. Vlhena farmer in a communityrealizes that the County
Agent is keeping ahead of him on new practices he will turn to him
for guidance in preference to other sources of information.

In my associations with Industry and' County Agents I have
seen many cases where material benefits were gained from good working
relationships between the County ,Agentand Agricultural Chemical
Representatives. Vihennew weed control chemicals or weed spraying
equipment are introduced the retail points which lead in sales are
invariably those in counties whore the Agent is in close liaison
\71th the Agricul turD.! Chemical Industry. It might be added that
there are many examples of County Agents who have movedinto
Industry as a direct rosult of such cooperation.



In closing, we may summarize it this \Jayo Both
Industry and the Extension Service have a mut~al goal in'
helping farmers produce crops more officientlyo This may be
by saving time, labor, money, or simply by doing a better job.
The County Jlgent wants to make money for the farmer" Industry
has to make money for the farmer or it does net have a product.
Thus by close cooperat~on those money-makingp~ograms can be
brought into fulfill.lT,e:it sooner and more effectively. The net
result will be more money for the farmer, a moro effeotive County
Agent, and greater returns for Industry"
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WHATIS A USEFULWEEDCONTROLDEMONSTRATION

FROMA COUNl'YAGENT'SPOINT OF VmW?

by

James A. McFaul
Nassau County Associate County Agricultural Agent

The Agricultural Agent has many techniques for getting infcrmation into the
bands of fa.rmers and growers. Personal visi ts, circulp~ letters, radio, tele
vision, meetings a.nd tours, are all methods at bis disposa.l for disseminating
tbe results of researca and up-to-date a~icultural info~mation.

In addition to t'cese methods, there is the demonstrati':)n. T'nis is a widely
used, very effective means for getting ac~oss a new ap;~oach or encouraging
a grower to change his normal practice.

The demonstration can be a very simple one involving the use of one or two weed
control materials, or it can be an extremely conu>lex ar'ray of chemica.ls at dif ..
ferent rates of application applied in successive years for the control of cer
tain weeds. Hhether it be sinu>le or complex, its purpose is the same ... to
show farmers, nurserymen, and the public, what happens when a weed control
material is applied at a specified rate of application. It may successfully
control that weed wi tbout 1nj'l'IXing the crop, or it may do a poor Job of weed
control and even cause some damage to the crop. In any event, it's the County
Agent's technique for showing farmers What can be expected from a. material.

·Demonstrations are better educational techniques than other means because peo
ple can actually see, in many cases on their own farms o~ nurseries, the per
formance of a material. During the course of the de;:nonstration, they can watch
the action of a herbicide, see how it was applied, and determine with the
Agent, what problems are encountered in its use.

In order for a demonstration to be useful, it must be well planned and
efficiently conducted. It is the County Agent's responsibility, not only to
test and show weed control materials that we know are useful, effective, and
will economically fit into the farmer's program, but also weed control mater
ials that might be Widely advertised and sold, but Which don t t measure up to
claims:

A demonstration is most useful if it is arranged on the farm or place of
business of the individual who is seeking il1formation about that particular
weed control material. Generally, this farmer Will be more than glad to set
aside an area for the purpose of conducting the demonstration, he'll have
enough interest in it to watch it carefully and protect it from normal culti
vation and maintenance practices on the farm which would render the demonstra
tion useless. Also, if the material is effective, then the farmer will pass
along the results of this work to surrounding farmers and, in effect, do an
Extension job.

(Continued)



273

Features of a Good Demonstration

Good demonstrations require a lot of planning. They don't just happen, and
usually, it is advisable for the County Agent to work closely with the Extension
specialist so that he is sure his plots will be set out properly with the most
effective materials and the recommended rates of application. Demonstrations
should be simple, and concise, to be effective. It is the research worker 's
duty to try new materials on many crops at various rates of recommendation. Once
he has determined, within reason, the optimum rates for specific crops, he should
then pass this information along to the Agricultural Agent whose responsibility
it is to show farmers, nurserymen, and others, just how this material works under
local conditions. There is no need to repeat the work of the specialist. Don't
try to work with too many materials, methods of applicatiou, or crops at one time.
It is better to try one material at two or three rates of application on one
specific crop. As an examp.Ie, if research determines that ChlQro !PC is most
effectively used in evergreen nursery stocks at eight pounds per acre in one hun
dred gallons of water, set up your demonstration using this material at the opti
mumrate of application, and include at least two other plots -- one at a light
rate of application (four pounds per acre) and another at a high rate of appli
cation (twelve pounds per acre). This way, the County Agent can show growers
what happens not only when the material is used at the recommended rate of appli
cation, but also the results obtained when the material is used at lighter and
heavier than recommended rates. He'll see the effect on control of weeds, and
also the effect on the nursery stock. Make your plots all the same size. If you
expect that some injury to the crop may occur as a result of your treatments, be
sure that the farmer under-stands this before you apply materials.

Demonstration Site

Select a location that is convenient to the growers Whowill want to see your
demonstration. If all the onions are grown in the southern part of the county,
then this is where your onion weed control plots belong. AlSO, if' you have a
choice, pick a grower that is well thought of and respected in the community. Such
a man will be a better drawing card than if you conducted your work on a farm that
is inefficiently operated and considered to be one of the poor ones. The demon
stration, if conducted on a successful faL~, will have an air of success about it
even before people see the results of your work. Mark your plots clearly and use
terminology that is understandable to the grower. If possible, use pints, quarts,
gallons or pounds, and stay away from labelling your plots and chemicals with
grams, ec f sand liters. Such terminology means little to a farmer.

Public Inspection

All demonstrations should be planned and staged so that the public can be invited
to view the results of your work. County Agents can incraase the effectiveness
and quality of this work by setting up demonstrations carefully and accurately
so that growers) other than the one where the demonstration has been set up, can
see the results of these trials and take advantage of these results.

(Continued)
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As you show growers the plots, make sure that you carefully explain the procedures
used and results obtained. Also give your visitors an opportunity to ask ques
tions as you go along. Most people think of a question just once; and if asked
to wait until the end of the program, they will not remember it. It is advisable
to have the apparatus or equipment on hand that was used to apply the weed con
trol materials. Also have small quanti ties of the herbicides on hand so that
growers can actually see what they look like.

Farmers find it helpful if you also demonstrate how materials were applied.

Turn the group over to a fellow worker who will go throuGh the mechanics of ap
plying the materials. Tnis way, farmers not only see WOG.:,). control results, but
also methods of application. This is particularly inr,9oL'\;an1iw:Lth herbicides that
must be applied with certain specified equipment, or in accordance with somewhat
unusual directions.

And finally, make sure that your demonstration is widely publicized. When you
set up your demonstration, erect a sign am10uncing that tiis is an Extension
!3ervice ~.:~ demo!l!.tratio~. :::::1'ltncvn, put the date of J'our public showing on
this sign. In New York, these signs are available to Agents.

County Agents interested in weed control materials for demonstration purposes can
usually get these materials free of charge from the che.nical firms making them.
Most of the companies are more than glad to supply demonstration quantities for
Extension purposes.

Summary

In one paper of limited size, it is not possible to include all the points and
important considerations that malf.e demonstrations effective and useful. Demon
strations that are planned carefUlly and set up according to good teaching prac
tices will be effective. These include keeping your demonstration simple, concise,
meaningful, and economically sound. Agents must remember that it will probably
be necessary to repeat the demonstration, in some cases, several times and in
several localities; before the new weed control materials, or the new practice
becomes a sta.ndard operating procedure on the farm. If a. herbicide is good, the
grower who has seen it demonstra.ted on a successful farm will probably, the next
year, with a little encouragement, try i.t on his own place on a small scale. If
the results are favorable, it is quite likely that the new material will be fitted
into his regular practice. Surely then, this will be the end result of a success
fully conducted County Agent demonstration.
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The action of 2,4-D on Mustard as Modified by Six Different
Light Qualities l

Subhash C. Do.tta and Stuart Dlmn2
New Hampshire Agricultural Experiment Station

A previous report (4) showed that the light from fluorescent lamps of
different colors exerta a considerable effect on the action of 2,4-D (sodium
salt of 2,4- dichlorophenoxyacetic acid) with mustard plants. Certain stand
ard procedures also were established with respect to photoperiod, age of plant,
length of light treatment, etc.

The results here reported embody the best of those procedures and are
based upon a set of experiments which included use of additional lamp colors.
This provided a more complete representation of the different parts of the
visual spectrum, compared with effects of a standard white fluorescent light,
warm white. The emphasis here was upon decrease of dry weight yield of mustard
plants by 2,4-D action under the various lights compared to that of control
plants (untreated with 2,4-D) under identical conditioD3.

Experimental Procedures

.Starting seedlings. Seeds of mustard (Brassica ~cea) were germinated
in vermiculite in plastic square containers in the greenhouse. About six days
after planting the plants were large enough to be thinned. This was done to
leave a standard number of 20 plants per container.

Plac€ment under lamps. After 17 days/growth in the greenhouse the
plants were placed under the lamps for a conditioning period of growth by the
various light qualities. This required exactly 72 containers to allow four
for each of the 18 rotating tables. They were taken from a total of 90.con
tainers by a method of pre-selection. In this method they were arranged. in
order of average size of plants in a given container and then 0. small, a largo,
and two medium-sized ones were placed by mathematical arrangement on each table.
At this time a representative number of plants was harvested to give thc fresh
end dry wcight levels at this stage.

1
Published with the approval of the Director of the NewHc.mpshirc

Agricultural Experiment Station as Research Mimeograph No.4, Botany.
Preprinted from Proceedings of the Eleventh Annual Meeting, Northeast

ern Weed Control Conference, New York, January, 1957.
This study was part of Northeast Regional Project NE-12, Influence of

Environmental Factors on the Effectiveness of Herbicides; 0. cooperative study
involVing agricultural experiment stations in the Northeastern Region and
supported in part by regional funds.

2
Graduate Research Assistant and Plant Physiologist, respectively.



276

Light quality and photoperiod. The colors of lamps used were blue, green,
gold (yellow light), pink, red, and warm white. The effects of three sets of -~
lamps could be tested at one time. They were placed in three different lumi~

naires (fixtures), each containing six lamps. These luminaires were hung by
ropes and pulleys for height adjustment, each above a row of six rotating
tables. Opaque plastic curtains were hung between the luminaires to keep the
light of each separate. The lamps were all General Electric 96 inch, T-8 slim-
line t~~es, and all save the red were of standard commercial origin. The red
lamps were of higher intensity than ordinary commercial red lamps and were
specially made in the Laboratory of the General Electric Companyfor experi-
mental use. They contain magnesium arsenate as a phosphor, and give a very
na.rrow and fairly sharply delimited band of emission in the red p<'1.rtof the
spectrum. The chief portion of the spectrum emitted by each lamp may be seen
in the graphs of results in Figures 1 and 2. There tLc "fidth of the columns
has no significance as to yield, but docs show this feature. There is some
overlapping of light regions with some lcmps, cEpecially in the green, gold,
and pink.

The plants received a standard photoperiod of 16 hours of light daily.

Light intensity. Each lamp was placed above the plants at such a distance
as to give a corrected average light intensity of 565 foot candles at plant
level for its entire length. These represented light intensities after being
multiplied by the correction factor furnished to us by the General Electric
Company for each kind of lamp.

A considerably higher light intensity could be attained with some of the ,/
lamps, but within the limits imposed by those of lowest intensity, and the
distances of the lamps from the plants, this was about the highest possible
intensity attainable which would be equal for all the lamps. Elsewhere (1,2,),
results have shown that some plants are more sensitive to herbicide action at
lower intensities than at higher ones.

Supply of nutrient. A standard nutrient solution (Hoagland's), as used
in the Earhart Laboratory, was supplied to all plants at the rate of 20 ml per
container twice a week. In addition watering with tap water was done as needed.

Herbicide treatment. The plants were placed under the laQps at the age of
17 days. At this time a harvest of representative plants (other than the
number necessary to fill the space under the lamps) was taken to provide a
measure of the level of development at this stage and to prOVide a point of
reference for the effects of the different lights. Fresh and dry weights of
tops of the plants were taken. Earlier in the work harvest of roots had been
made, but it indicated scarcely any differences. Also, at this age of the
plants it was difficult to get a good separation of the roots and the medium.

After the plants had been under the lamps for a conditioning period of 20
days the herbicide was applied. From each of the six tables under a given light
color a container of plants was selected and removed to the laboratory above
the light chamber. There the sodium salt of 2,4-n was applied to the foliage
as a fine spray at a concentration of 1000 ppm (parts per million) in water.
Another similar set was treated with 5000 ppm of the chemical. Both sets of
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plants were then returned to their positions under the lamps for further light
exposure. At the same time thct these were treated with the herbicide a similar
set of control plants was harvested to give a measure of the level of this
stage of growth. There remained one more container of untreated plants per
table. These were harvested at the end of the additional light period of 10
days, along with the plants treated with 2,4-D. Thus a s1oultaneous measure
was provided of the parallel development (mostly photosynthetic) of herbicide
treated and control plants at each stage.

Method of harvest. The number of plants and the method was the same with
each harvest. For each group of plants there were six containers, .reach with
20 plants. The 120 plants were divided into 12 groups of 10 plants each and
separate weights were taken for each of the 12 groups. Thus, the results
could be analyzed statistically on the basis of 22 degrees of freedom for com
parison of the results from the colored lamps with those from warm white lamps
as a standard.

As shown by previous results (4) a stcndard of comparison with constant
conditions, such as light from a standard white lamp, is preferable to the
vo.riable results of greenhouse-grown plants with natural daylight.

Results and Discu~sion

The dry weight yields for all of the different conditions require too
much space to be presented here in detail. The means of these yields, repre
senting 10 plants for each of 12 samples, together with certain differences
derived from them, are presented in Table 1.

In line A appear the weights of the control plants at the time the other
plants were first placed under the lights. Actually only two samples were
taken of these, but the weights were equal. This represents the threshold
level of development for all the subsequent treatments. The weights of the
control plants taken at the time of application of 2,4-D to other plants are
given in line B and for those taken 10 days later (end of 2,4-D treatment for
other plants) in line C. The difference between C and A (line C-A) represents
the increase in dry weights of the control plants during the entire light
period of 30 days. The difference between C and B (line C-B) eq~als the in
crease in weight of controls during the 10 day light period only, during which
sprayed plants were also under the lights. Lines D and E give the dry weights
of the plants first treated with 1000 and 5000 ppm of 2,4-D respectively and
harvested after 10 days of light. Likewise, the difference between these and
the controls yields at total length of light exposure, C-D, and C-E, represents
the decrease in dry weight yields which may be ascribed to 2,4-D action as
modified by light quality effects.

In order to indicate the extent of the reducing effect of 2,4~D under
these conditions more fully and adequately, this effect may be compared to the
increase of the corresponding controls in the form of ratios or percentages.
These ratios were calculated for each individual measurement and subjected to
analysis of variance. The means of these ratios together with their signifi
cance are given in graph form in Figures 1 and 2. The size of the ratios pre
sented there, we believe, show fairly accurately the extent of 2,4-D injury as
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represented by reduction in dry weight yield. The larger the ratio the greater
is the comparative effect of 2,4-D in reducing yield. The extent of action of
each concentration of 2,4-D (1000 and 5000 ppm) is lueasured against two differ
ent bases; in Figure 1, that of the increase of the controls during the total
light period; in Figure 2, that of the increase of the controls during the
spray period of 10 days only. These ratios were calculated for each separate
measurement as follows: ratio, of decrease,lOOO ppm to increase of controls in
total light period of 30 days, C-D/C-Aj ratio of decrease, 1000 ppm to increase
of controls during spray period of 10 days, C-D/C-B; ratio of decrease, 5000
ppm to increase of controls in total light period of 30 days, a-E/C-Aj ratio
of decrease, 5000 ppm to increase of controls during spr~y puriod of 10 days,
C-E/C-B. These graphs also show the relation of the 2;4-D effect to the spec
tral values of the lamps involved. They are arranged there in the order in
which the main emiss ion of the lamps occurs in the spectrum.

There are several conclusions that w~y be drawn from these results:

1. The lower concentration of 2,4-D, that of 1000 ppm, has comparatively
little effect. The ratio of reduction for any of the lamps except red is not
significantly greater than that of warm white. However, the general pattern
of response is quite similar to tl~t of the higher concentration.

2. The higher concentration, 5000 ppm; has a much greater effect, showing
significance over warm white at the 1 per cent level under three of the lamps.

3. The effect of light quality on 2,4-D action is very murked. With warm
white light the increased effect of the higher concentration is relatively '/
slight, whether on the basis of the longer or on the shorter light period.
The same is true of the effects of green and gold (yellow) light. Some ratios
for these colors are less than those for wurm white, but none is significantly
different.

The effects of red and blue light are markedly great in promoting reduction
of dry weight yield by 2,4-D, as is that of the light of pink lamps to a some
what less extent. All three of these lights produced reductions in yields
which were highly significant in comparison with thc.t of warm white, on both
bases of calculation with the higher concentration. The light from the pink
lamps might actually be considered to be close to an orange since it overlaps
portions of the red and yellow parts of the spectrum. It is probably the red
portion that produces the chief effect in this instance. Since light from
these three lamps is rather strongly promotional in photosynthesis and the
general contours of the graphs in Figures 1 and 2 rather' closely resemble that
of a graph for dry weight yields in photosynthesis (3), the results indicate
that one effect of 2,4-D may be nn interference With, or inhibition of, photo
synthesis; or some part of its mechanism.

In this connection it is interesting to note that the yields for the
control plants only, when plotted for the various lumps in the same manner,
give a graph very closely resembling that of the photosynthetic yields of
tomato seedlings.
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Summary

Mustard seedlings were subjected to a conditioning period of 20 days under
lights of various colors in a controlled-environment chamber. The light was
supplied by fluorescent lamps which provided a separation of the major portions
of the visible spectrum. samples of these plants were then treated with two
concentrations of 2,4-D and returned to the same light conditions for 10 days
more. At the end of this period the treated plants were harvested along with
untreated controls. Controls also were harvested at the start of the light
period and the start of the herbicide treatment.

The reduction in dry weight by 2,4-D in comparison to the controls was
strongly promoted by rcd and blue light, and to 0. somevhat less extent, by
orange light. Since these are the regions of the spectrum chiefly effective
in photosynthesis, the results suggest an interference by the herbicide in
that process.
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Tab1(; 1 ,-"

The Means (mgms) of the Dry Weights of Mustard under Six
QualiUes of Fluorescent Light

Warm
Kind of White Blue Green Guld Pink Red

Control at
A start of light

period 25 25 25 25 25 25

Control
.!3 a.fter 20 days

under light 100 240 70 80 170 320

Control
C 10 days

after spray 200 510 110 180 370 690

Increa.se of
C-A control in

total light
period-30 days 175 485 85 155 345 665

Increase of
C-B control in ,-'"

spray period
10 days 100 2'70 40 100 200 370

10 after
D spray - 2,4-D

1000 ppm. 130 300 90 130 260 370

10 days after
E spray - 2,4-D

5000 ppm. 13() 220 80 110 180 280

Decrease due
C-D to 2,4-D at

1000 ppm. 70 21C 20 50 110 320

Decrea.se due
C-E to 2,4-D at

5000 ppm. 70 290 30 70 190 l+H

'-
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Notes on Simazin As An Herbicide On Corn
ComparedWith Several Other )mterials

1Robert A. Peters

During'the 1956 season the following herbicides were tested for pre-emergent
and post-emergent weed control L", corn. All rates are given in terms of pounds
acid equivalent or active ingredients per acre.

Pre-Einergent

2,14-dichlorophenoxy acetamide ....(ErIlid)
II II

2-chloro-4" 6 biB (ethyl amino-s-triazine (Simazin)
II

3 C3,4-di chl or ophenyl )- l , 1- dimet hyl ur ea (Karmex D'\.Il)

"

1. 2,,4-D LVester
2. Po~chlorobenzoic acid
3. Ii II

4.
5.
6,.
7.
8.
9.

Post ....:Einer~!!&

1. Simazin
2. II

3. 1furl.d
4. 11

5. 2,4-D Alkanolamine salt
6. II

7. Dinitro amine

4
8
1
2
1
2
2

All chemicals were applied in 40 gallons of water per acre.

Pre-Einergent Applications

Penn. 602 corn was hill planted June 6.. The chemicals were applied six days
later on June 12 as the corn was br-eaking the surface. No rain of importance fell
for several weeks after application and weed growth was limited on all plots. The
observations made on weed control were principally on control of late germinating
weeds and included the perennial species dandelion and buckhorn. Table I gives
the stand ratings of weeds on the plots on September 25, 1956.

TABLEI. Ratinss of vleed Stand on Corn
Following Pre-Emergent Spray:i.ng.

Chemical IDreatment Weed Control Chemical Treatment vleed Controlnbs.active ingred- Rating (lbs. active ingred- Rating
ients Eer acre)

11
ient~ Eer acre)

2,4-D LVE 1,,7 KarmexOW1 2.2
Po~chlorobenzoic acid 3'14 5.0 KarrnexDVI2 1.7

11 'i 3.7 Simazin 2 0.612'
Emid 1 3.8 Simazin 4 0,,2
Enid 2 2.2 Check 5.6

lAssistant Professor, University of Connecticut, Storrs, Connecticut
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The data indicate the distinct superiority of the Simazin plots with even the
2 lb. rate giving nearly complete control of weed growth for the entire season.
Satisfactory control was obtained from KarmexmIt the high rate of mid (2 lb.)
and the 2,4-D (I! lb o ) treatment" None of the other treatments gave satisfactory
control.

None of the treatments had any apparent effect on the corn.

Post-Emergent Treatments

Treatuents were applied on a separate area fram the pre-emergent plots, an
area 'Wherethe weed population was relatively great.. The chemicals were applied
over-a.ll on July 8" 1956, when the corn was 10 inches tall. The ragweed was·:3-4
inches tall and the lamosquarter, 6 in~hes tall. Pigweed and foxtail were also
prese~~ in the plots.

Notes and weed density ratdnge were made on July 27" 19 days after treatment.
Simazin was again the outstanding material. The 8 pound rate killed all the annu
al weeds present without injury to the corn. The 4 pound rate did not give com
plete control but was better than any of the other mabezLa La~ 1rJhile the UN(2
pound) treatment caused only temporary injury to the corn", it gave rather incom
plete weed control since the weeds were advanced at the time of application. The
2,4-D caused some onion-rolling of the corn and the development of numepouaestrap
like brace roots. Weedcontrol from this material was rated as poor especially
ompigweed.

Emid was the least effective material used in terms of weed control. The
lambsquarter and ragt'ieed showed marked epinasty, stem callusing and formation of
adventitious roots but recovery was general.

The corn was sample~ for yield detenainations on October 1 as given in
Table II.

Table II. Comparative Yields of Silage Corn Following
Post Emergent Application of Herbicides

Chendcal Trea tment
rib. per acre active
ingredients)
Simazin 4
Simazin 8
:mnid 1
Iiinid 2
2,4-D 1
2,4-D 2
DN 2
Check

lb. air dry "leight per
plot (average of duplicate
plots)

20.,3
23..1
18,,4
18,,5
19.4
15.0
18.4
12..0

The highest yields were obtained from the plots treated with Simazin with
the yield from the 8 pound rate approaching twice that obtained on the check. All
treatments gave a somewhat greater yield than the check, however, the injUry from
the high rate of 2,4-D \<TaS reflected in a yield bel.ow that from the 1 pound rate.
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Simazin was without question the outstanding material in controlling weeds
in corn as compared to 2,4.-D, .Elnid, Karmex DWor Dinitro. Both pre- and post
emergent weed control was obtained but a rate four times as great was required
to obtain control of annual weeds 4. to 6 inches tall as was required for pre
emergent treatment.

Simazin showed no visible effect on corn up to rates of 8 pounds per acre.

Acknowledgment is made to the followL"1g companies for supplying the
chemicals used: Geigy Agricultural Chemicals. :Americ8..71Chemical Paint Company
and EQ Io du Pont de Nemours and Compa.V..
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2,,4-D RESIDUESIN SPRAYERS!!

o. Fa C'xrtis~ Jr.
NewYork Agricultural Experiment Station

Geneva" NewYork

Extreme differences between plant species in their susceptibility to 2,4 ...D
contributes to the value of the chemical as a selective herbicide" but is also
a source of practical problems. Amounts of 2,4-D that are minute in relation
to the amount applied as a herbicidal treatment can have. pronounced effects on
many plants& Research workers" noticing 2<l4-DS"'flllptomsin most unexpected
plaoes.. were soon awane of the insidiou.s nature of the chemical. Amongtheir
first sources of trouble were the sprayers that had been used for applying
2,,4...D sprays.

Sprayers that are well cleaned by ordinary standards may retain enough
2,,4-D to do serious damage to sensi'i:iive crops; recognit.ion of this fact, most
recommendations to users have urged that a separate sprayer be reserved for
applying 2,4 ...Do However, in spite of the ine::;..-pensiveaqudpmsnt; that is an impor
tant companion of weed spray developments, operators often find it necessary to
divert a 2,,4-D sprayer to use with other crop sprays. The demand for advice on
cleaning methods has compelled research workers to offer suggestions (1, 2,5).

Two contrasting impressions may be gathered from current recommendations.
One is the fear that a 2,4-D sprayer could never be used for crop sprays; the
other is confidence that a suggested cleaning solution will assure freedom from
any possible 2..4"'D injury. This situation poses a great need for quantitative
data on residues.

MATERIAtsANDMETH<DS

Estimation of 2,,4-n Concentration. A biological assay,. depending on growth
responses of germinating ra.dish seed" -was employed. About 20 radish seed were
placed on two sheets of filter paper in a Petri dish, and 10 rol. of the 2,4-D
solution was added. The dishes were then placed in a dark cabinet or incubator.
After two to five days" when the primary seadling roots ware about 2 cm long in
check cultures lacldng 2,,4-D, concentration in unknown solutions was estimated
by comparison with cultures grown with lmown concentrations of 2,4-n. Routinely,
two radish cultures were run with each unknown solution and two with a 0.1 dil
ution of the unknown..

Length of seedling root is distinctly reduced by 2,,4-D concentrations of
0.1 ppm or more; with concentrations in the order of 1 ppm" reduced root length
and compression of the root hair zone imparts a bulbous appearance to the root I
at 5 ppm or more the roots show practically no growth and are devoid of root
hairs. Table 1 shows the root growth resulting when radish seeds are germinated

11Approved by the Director of the NewYork Agricultural Experiment Station
for publication as Journal Paper No. 955. , ../
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in solutions oontaining 2..4-D. No oomparison between the series should be
implied, beoause the,. involve different variet:l.es as well as differences in tem
perature and other oulture oonditiollso The data do serve to illustrate that the
several different 2,4-1>formulations in ooncentrations of about 0.1 ppm to 10 ppm
have very pronounced etfects on root growth ot several radish varieties. The
reoorded figures do not retleat the equally oonspiouous response in shortening.
or dela,.ed formation of the root hair zone.

Table 1. Root lengths of radish seedlings germinated on solutions
conbadndng 2J4--·D.

2s4-D Culture 2,4-Doonoentration, i,>PJ!!
Series formulation· Condition 00 0 0 0 1 003 I.o 10

f.'O'P.gth.-of primary root, mm
1 scddum salt .3 days at 2000. '15 12 .. 2 0•.3

If II 6 days 28 19. .. 6 3

2 aoid-Oarbowax 4 days a'f;.2200. 37 13 ~ > 2

3 amine salt 2 days at 2700. 18 11 6 3 -
4 amine salt 2 days at 2700. 38 30 13 ..

isopropyl ester If 38 23 - -
a-nina salt > days at 2000. 21 9 - 1

24>-1, isoprowl n 21 17 .. 4

As a methcd for deteoting 2,4...nresidues in sprayers or other oontainers,
response in radish seed germination has advantages in simplioity, speed" and in
very obv:i.ous responses that oocur in the range of 2,4....D conoentrations that may
be hazardous to the more .sensitive crepe; A potentialJ,y dangerous level of 2,4-D
can be deteoted within two or three days by oomparing gl'owth on the unknown sol-

. ution with that on a water check, This asaay estimates 2,4-Doonoentrations in
a range intermediate between the very low oonoentrationdeteotable by oUcumber
root growth (6) and the higher- conoentration requirEd for response in the tomato
leaf modification test. (7)0

Equipment. The test sprayers were five-gallon knapsack sprayers of the
IlE-Zn""type produced by D. B. Smith and Coo The galvanized steel:body of the
sprayer serves as a reservoir. Spray is disoharged tltrough a small brass pressure
chamber, into which the solution is forced by operation of the pumping lever. A
brass tube, reaching to the bottom of the pressure c,.linder, connects to the out ...
let hose.. The two sprayers employed had been used intermittently for several

. months with dilute aqueous sprays of growth regulators, but did not show any
obvious scale of rust or spray residues. When pumped empty the total volume ot
solution retained., including that wetting the inner sUrfaces, was 0.1> gallon or
3%of spra,.er capacity.
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', ",

.:..", ......-'

Procedure. Prior to each cleaning test, the sprayers were filled with five i

gallons of 2,4-D solution at concentration of 1000 ppm acid equivalent o The sol
ution was circulated through the pressure cylinder, then allowed to stand for at
least one hour before emptying. Twocontrasting formulations of 2,4-D were used.
One was sodium salt; the other was 2,4-D acid dissolved in sufficient melted Car
bowax 1500to make the final Carbowax concentration 0.5%.

The volume that was used for each rinse was 0.5 gallon (10%of spr~er capa
city). The rinse. water or solution was shaken in the sprayer to thoroughly wet
all inte~~pr.surfaces, then pumped out through the pressure cylinder.

At the end of a cleaning routine the sprayer was .filled with water (5 gallons)
and allowed to stand for the indicated period, then shaken to mix the contents
of the tank before sampling. The sample for 2,4-D determination consisted of
solution discharged through the pressure cylinder aftar one gallon of the sprayer
oontents had been discharged.

RESULTS

Data in Tables 2-5 show mean effects of several contrasting factors. Compar
isons between tables are not necessarily valid, because the studies extended over
a period of several weeks and because, with two sprayers, only two variables
could be compared in any single test. As is the case with most exploratory studies,
some variables were included with too little replication to be reported singly.
The several pairs of tests contributing to any pair of means were made under
several conditions, but the data in each table refer to conditions that were
comparable except for the factors that are contrasted within the tables.

Table 2." 2,4~D concentrationt'ound in solution from contaminated sprayer.
Sprayer rinsed three~times after emptying original 2,4-D, and
immediately refilled. Each figure is the mean of 6 tests.

Time·of sampling

Formu'Latdon of o:dginal solution
--SOCiIUin Acid in

salt Carbowax

1/4 hour after filling 
16 hours after fi1l:L~g _,-

. .....

,0 0 4 ppm
2:00 ppm

.....: .

The evidence of Table 2 suggests that residues of 234-d are retained in a
sprayer with some tenacity. The 2,4-D content of the water in the filled sprayer
increases markedly with time of sbanddng, Had the original 2,4-1) residue been
completely soluble and freely mixed with the rinse water the final concentration,
calculated from the volume of rinse and the volume retained after emptying, would
have been no more than 0114 ppm; The less soluble compound, acid in Oarbouaxj
leaves more potential residue than does sodium salt. This difference between
formulations was noticed in other results not reconled in the tables. <:»
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Even exhaustive rinsing will not suffice to remove 2,4-D if only a few min
utes of time are devoted to each rinseo Table:3 sho\'1s that ten rinses were not
much more effective than three. The extra seven rlnaes could theoretically have
diluted the residual 2,,4-n to 2/10,000 of the amount left after three rinses or
to abouf 0.0004 ppm. Evidently the 2,,4-D residue remaining after a sprqer is
emptied is not promptly dispersed through the volume of water that is added.

Table 3. Effect of repeated rinsing on 2,,4-n contamination. Sprayer
filled immediately after rinsing cycle" sampled 5 to 16 hours
latero Means from 4 comps:risons; -3 with sodium salt, one
with acid.

tlumber of rinses

:3
10

Certain solution rinses were tested" with results as shown in Table 4. None
had any considerable effect, as oompared with water rinses, in reducing the final
2,,4...D found when the sprayer was refilled.

Table 4. Effeot of solution ri.nses on 2,4-D contamination. One solution
rinse plus two water rinses compared with three water rinses.
Samples taken 5 to 16 ho~s after filling.

Solutions
No.

comparisons

gg!+-Din sprayer t ppm
solutIon Wa er
rinse rinse

Ammonia (0.03 to 0 0 14%NIl:)
4%Washing soda (2% Na2C03)
2%Trisodium phosphate
Soap

8
8
5
:3

The concentration of 2,4-D found after some miscellaneous rinsing procedures
is shown in Table 5. These data give further information on the amount of 2,4~
likSly to occur in sprayers that are well-cleaned by' ordinary standards, and may
also offer hints for reducing the amount in the final spray. The 2,4-D residue
remaining after preliminary rinses seems to be partly released as the sprayer
sbards empty with wet interior surfaces (Table SA, SC). Three additional rinses,
given just before the sprayer is filled after standing empty overnight" do much
more (Table SA) to reduce the final 2,4-D concentration than do seven additional
rinses given soon after the original 2,4-D solution is emptied(Table 3).
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Table 5. 2,,4-D concentrations found in sprayers follO't-dng several rins
ing procedures o Original 2,4-D spray Golution was composed of
sodium salt in D; of acdd-Oarbosac in all other series. Each
series includes 3 or 4 replicationso

Series

A

B

C

D

Procedure after emptpng original 2,,4-D spray

Rinse 3 times; leave empty 16 hr; fill for 2...5 hr:
1) no rinse before filling - - ~ - - - - - - -
2) rinse 3 times just before filling - - .. - -

Rinse :3 times; fill for 16 bra
1) sample - - ~ ~ - - ~ ~ ~ ~ - - - -
2) empty; fill for 2..5 hr. - - - -

Rinse :3 times; leave empty for 16 hI'; r:L"'1seonce f

1) rinse water (1/2 galo volume) - - - - - - -
2) fill for 5 hr. - .......... - - - - - - - -

Rinse 2 times; fill; empty; fill for 5 hre .. - - -

DISCUSSION

2,,4-n
ppm

22
5

0.8

A slow release of residual 2~4-D into the rinse water seems largely respon
sible for the concentrations of 2,,4-D observed after the various cleaning pro
cedures. This could result from adsorption~ from depcsition of insoluble 2,,4-D
compounds, and from mechanical retention of solution in recesses within the
sprayer for sufficient time to prevent complete dilution by the rinse water.
Retention on metal surfaces is one factor in the phenomenon(!r)oRegardless of the
cause, or causes, this ber~vior of residual 2,4-D must be considered in practical
attempts to reduce 2~4-D contamination to a minimum. Results With sprayers used
in these Labcrabory tests cannot be applied with precision to other sprayers or
to larger commercial sprayers; but it is probable tfiat commercial sprayers will
present at least as great a contamination problem.

It is not implied that this behavior of residual material in a sprayer is a
unique property of 2,,4-Dc: Certain other materials, such as dinitros and syn
thetic emulsifiers", are noticeable in high dilution; workers with these are aware
of the difficulty in removing all traces from. a sprayer.. Still other material
may behave similarly, without being noticed. 2..4-n is unique in the fact that
such small traces, amounting to belo:wI% of the original spray concentration"
can have profound effects on plants.

The lack of benefit from use of the solutions as cleaners does not mean that
they are of no value in aiding more thorough cleaning. But it does indicate that
these solutions will not, by themselves" assure freedom from. 2,,4-D residues.
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Various 2..4-n concentrations have been found in the above investigation.
Their importance as crop hazards can be evaluated only in terms of orop sensi
tivity. Unfortunately, the many reports on aocidental crop damage from use of
contaminated sprayers cannot refer to the quantity of 2..4-D involved. More
information comes from studies of growth regulator action in which 2,,4...D served
as one of the materials. From these it is evident that "2,,4-D sensitive ll crops
ditfer extremely in their tolerance, depending on species, variety, and stage of
growth. No toleranoe level can be suggested without reference to a partioular
crop and to the stage of development when sprayed. A discussion of the litera
ture for individual crops is obviously not in order here s and it would still
provide only a fragmentary and tentative listing of usafe" concentrations. As a
rough generalization it seems that the more sensitive crops are likely to suffer
damage in their more sensitive stages by 2..4-D sprays containing in the order of
one to 10 ppm.

Thus the 2,4-n concentrations observed in this investigation are in a range
that is significant in terms of crop hazard. The higher levels would be poten
tially dangerous to sensitive crops" though not certain to produoe obvious or
serious damage. The lower levels would be much safer, yet not altogether safe.
In other words.. those procedures which are observed to reduoe 2..4..D oontamin
ation are highly desirable'in avoiding crop damage, but even the.r are not suffi ..
oient to eliminate all chanoe of injury. As little as 0.0001 miorogram in 0.1
ml (0.001 ppm) applied to a newly opened leaf of a rapidly growing grape shoot
may cause conspiouous s,ymptomson several later leaves (3).

St1MMl\Ry

A method for detecting potentially dangerous levels of 2,,4-D, or for quant
itative estimation of conoentrations.. is described.

Data are given for the 2,4-D ooncentrations found in contaminated sprayers
after various cleaning procedures.

Washing procedures that 1'10uldbe expected to reduce the residual 2,,4-D spray
solution to negligible concentration by dilution do not have correspoming effects
on the ooncentration found. later in the filled sprayer. Concentrations of 2..4-D
ranging from 0.4 ppm to nearly 10 ppm were found where the washing could have
diluted the original spray to small fractions of these amounts. This seems to
result from retention of a certain amount of 2,,4-D that is not immediately dis
persed through the rinse water or solution, but is released gradually over a
period of hours.

The practical implications of the observations are that" in addition to
thorough rinsing of all sprayer parts to dilute the original volume of original
spray to negligible concentrations" other preoautions are neoessary if a 2,4-D
sprayer is subsequently used far other sprays. These are:

1) The subsequent crop spray should stand in the sprayer for the shortest
possible time before applioation.

2) Even it the sprayer was well-washed after emptying the 2,4-D spray, it
should be washed again just before adding the crop spray,
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.3) Long and thorough oontact of the wash water is desirable" such as by'
filling" then emptying after standing overnight or longer.

4) Cleaning solutions, such as trisodium phosphate or ammoniawater" are
not a substitute for these precautions.

5) Traces of 2,4 ...D, sufficient to produce symptoms on the most sensitive
crops, may occur even after these precautions have been observed.

It is pleasing to note that the more detailed published suggestions. for
cleaning 2,4-D sprayers (1,2,5) are fairly satisfactory in light of the above
findings.
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Influence of Herbicides and Fertilizers on Stump Decay

O. F. Curtis, Jr.
NewYork Agric. ExptQ Sta., Geneva, N. Y.

The possibility of ohemical treatments aiding in the destruction of
unwanted stumps has long been an appealing oneo A method often considered
is the use of oxidizing chemicals to render the woodmore easily burned.
Actual tests \-lith such methods have not been encouraging (3). Another
intriguing possibility is the use of chemicals to hasten natural decay.
Laboratory studies with timber-decay species on seasoned timber have shown
only slightly increased activity with added nitrogen (1,2). But effects of
greate:t' magnitude might occur on stumps in contact with soil and in the
presence of other nutrients.

Herbicides might logically be applied to freshly cut stumps, if only
to reduce the nuisance of continued sprouting. T::-leyhave a furt!1er potential
advantage in that k:.lling of tile stump tisst.~c13 mig:lt hasten invasion by
saprophytio organisms (I

This paper reports exploratory trials with differan"..,ial herbicidal
treatment followed by conti.luing differen·'.ial fertili:.::er treatment over the
subsequent three years.

Methods

stumps of 12-year-old seedling pe~rs and apples were used for the tests.
All trees had been felled by a horizontal saw cut about bhree inohes above
the soil sc.rfa.ceo During the g:-owing season after cutting, stumps with
sucker growth and of uniform size were SeltH;ted for experiment. Suekezs were
out back to their point of origin on the stump or to the soil surfaoe in
August, then the herbicide applied. The fi:ost fertilizer application was
made two weeks later. About two thirds of each chemical dose was deposited
on the stump surface and the s~il-bark juncture; the remaining cne-third
was dist.ributed over a one-i':;ot band sur-rouadfng the sbump, Half of the
stump population was later covered with soil.

Evalua tion of the degree of stump decay was made by improvised methods
of measuring resistance to penetration, crushing and breakage. These are
described in the tables or appropriate sections of text~

The data in the tables swml~rizes results from factorial combinations
of the listed herb1.cide va:dables and t.he list.ed fertilizer treatments.
Only the main effects are record.ed. Space would not allow, nor would the
amount of replication justify a complete listing of individual treatments.
There was little indication that any particular combination was notably
more effective than is suggested in the pattern of main effects.
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Results

Over the first full year after treatment began there was no outward
sign of decay; the exposed stump surfaces were hard and the stumps seemed
rigidly anchored in the soil. The only visible response was in the failure
of sucker renewal from stwnps treated with herbicides. Table 1 shows the
effectiveness of the herbicides in preventing resprouting for three years
atter treatment. The rare suckers recorded for treated stumps were usually
root sprouts arising a foot or more distant from the stump; The heaviest
fertilizer applications had a marked killing effect, particularly when
repeated twice each year; this lowers the average sur·/:;sal under "no harbdcdde"
as compared with Uno herbicide or fertilizerl!.

Table 1. Resprouting from stumps in the herbicide-fertilizer
experiments; means for herbicide treatments. Suckers
removed at end of each growing season.

Herbicide Treatment (1949)11------
No.
stumps

Percent with suckers
i95T~-- 19>1 !9>[

APPLESTm1PS(5-inch diameter)
Ammate,40 gm per stump ------ 18
Ammate, 120 gIn per stump ----- 18
2,4-0+2,4,5-T, 7 ahg --------- 18
No herbicide ----------------- 18
No herbicdde, no fertilizer 14

PEARSTUMFS(3!-inch diameter)
Ammate, 30 gm per stump ------ 18
~Ate, 90 gIn per stump ------ 18
2,4-D+2,4,5-T, 7 ~llot!' ..-------- 18
2,4-0+2,4,$'-T, 21 ahg··-------- 18
No herbicide - . ~------------ 18

PEARSTU1'1PS(3..inch di~eter)

Amrnatespray, 4 lbs./gal" ---- 15
No herbicide ----------------- 15

6
o

11
61
86

11
o
o
o

44

o
67

6
11
6

44
71

6
o
o
o
6

o
20

6+
11+
o

28
So

o
o
o
o
6

o
7

!I Anunateis 80%ammoniumsulfw..ate
2,4-0 + 2,4,5 ..T used as ethyl and isopropyl esters respectively,
mixed in kerosene with each contributing half of the indicated
ahg (pounds equivalent acid per 100 gallons); sprayed at about
0.02 gal. per stump•

. Arnmatespray sprayed at about 0.04 gal. per stump.

+ Suckers recorded for these stumps arose two feet distant from
the stumps.



During the second year visible fungous growth appeared on the stumps
in amounts that varied widely uith fertilizer treatment. The chief response
was in a lesser population of sporophores on stmnps that had received a
second (midsummer)application of fertilizer (Table 2). The trend for more
fungous growth on stumps treated with herbicide is probably a real one, for
it was muchmore pronounced in comparisons on untertilized stumps. The
sporophores noted were predominantly of a leathery, annual bracket type
(possibly Lenzites sp.).

Table 2. Indications of decay on stumps treated with herbicides
and fertilizers. Means from 4x9 factorial with 2 apple
and 2 pear stumps in each of the 36 chemical treatments.
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Chemical treatments No.
stumps

HERBICIDES:applied 1949 gf
Ammate; 30 gmper stump --- 36
AmInate.;90 gm per stu..:rnp--- 36
2,4-D+2,4,5-T; 7 ahg ------ 36
No herbicide -------------- 36

%Surface
with fungous
sporophores
Novo 1951

24
28
28
21

Surtace
hardness
Nov. 1952

y

FERTILIZERS: grams/stump and times applied/year;
50 (NH4)2S04; 25 P; l/yr. - 16 30

2/yr. 16 15
150 (NH4)2S04; 75 P; l/yr. - 16 45

2/yr. 16 10
30 NH4N03'; 25 P; l/yr. - 16 41

2/yr. 16 14
90 1iJH4N03; 75 P; l/yr. - 16 23

2!yr. 16 4
No fertilizer ------------- 16 44Mean :::-I14r-r4----c;2::-"5;....----·~..,,.---

Apple stumps
Pear stumps

stumps covered with soil ----
stumps not covered -----------

72
72

72
72

30
20

19
31

V Resistance of transverse cut surface to penetration by a dull
axe under a light blow; 0 ,. blade deeply embedded, 10 • no
penetration.

51Herbicide applications as listed in Table 1.
J.I Amounts applied to 3i-inch diameter pear stumps; 50%more used

on the 5..inch apple stumps. P is superphosphate (20%P205)
applied with each application of nitrogen salt.



296

Conspicuous softening of the surface of some stumps had also occurred ,/
by the end of the second year. An axe swung to deliver a light blow drove
deeply into some stumps, but found others nearly as resistant as recently
cut stumps. The trend for soft st~~ps under certain treatments was similar
to that recorded a year later and susmar-Lzedin Table 2. Analysis of the
data indicates that significant differences occur among herbicides, among
fertilizers, between apples and pears, and in response to soil cover.

At the end of the third year attempts were made to remove all stumps.
The point of a pick was driven into the stump about three inches below the
soil level, then leverage was applied to pry the stwnp from the soil. More
than half of the stumps could be pried out with moderate effort. The majority
of them came free as a result of br-eakage just above the level of root attach
ment, but a few showed breakage of main roots~ The relative force required
to break the stump was estimated on a scale of 0 to 10. At the same time the
relative hardness of the underground stump body was rated according to its
resistance to penetration when prodded with the point of the pick.

Table 3 summarizes the final results on the population of pear stumps,
expressed as three different measures of resistance to removal or mechanical
destruction.' All herbicide treatments resulted in less resistant stumps.
The lighter fertilizer applications show a tendency for less resistant stumps,
but the heavy applications repeated twice each year had a preservative effect.
The combination of no herbicide and no fertilizer, wllich was repeated on a
few extra stumps as checks, seemed to result in more resistant stumps than
any other t~eatment.

It will be noted in Table 3 that surface hardness does not neces
sarily parallel the resistance of the underground portion. Stumps with
soft upper surfaces were usually relatively soft below; but those with hard
surfaces often showed little resistance in underground portions. Discrepance
between the two measures is particularly noticeable in comparing the heavy
application of ammoniumsulfate with ammon.lumnitrate and in judging the
effect of soil cover-, A part of the discrepance deri.ves from the variability
in stumps and methodsj but some may reflect differential effects within the
stumps. The different response to ammoniumVB nitrate could result from
different rates of penetration through stumptissues and soilo The effect
of soil cover in providing softer upper surfaces is not surprising. Its
effect in hindering underground breakage seemed only partly due to the ad
ditional support, and may reflect the presence of conditions less suitable
for decay in the root crown region when soil cover is added.



Table 3. Resistance of pear stumps as affected by herbicides .and
fertilizers. Means from a ,x9 factorial with two stumps'
in each of the 45 ch~I1'ci.cal treatments j 1952 results after
three years of treatment on s"v\;..'Upsof 3t-illch diameter.
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Chemical treatments Surface
hardness

y

Resistance
indez

- "P
Percent not

removable
!!7

HERBICIDES: applied 19h9
Ammate; 30 gm per stump - 18
Ammate; 90 gm per stump - 18
2,4-D - 2,4,5-T; 7 ahg -- 18
2,4-D - 2,4,5-T;21 ahg -- 18
None; suckers cut annually 18

CoO
6,,1
6,,0
5,,9
7(>641-

33
33
22
33
67

FERTILIZERS: grams/stump and times applied/year
50 (NH4}2s04J 25 Pj l/yr.- 10 7.2 506 40

2/yro- J.O 6.6 .5<>8 20
150 (NH4)2S04; 75 P; l/yr.- 10 602 5,4 20

2/~.- 10 7.6 6,,8 50
30 NH4N0,3; 25 P; l/yr.- 10 504 5,,1 10

2/yr •• 10 504 6.3 30
90 NH4N03; 75 P; l/yr •• 10 5.4 605 20

2/yr.- 10 60 0 8.3i} 70
No fertilizer - - 10 5.8 7.1 50

Mean 90 6.2 6.3 37

No h~rbicide or fertilizer,
suckers ou.t annually .-- 6 67

to penetration by an

7.~ 53
5,,0 20

Stumps oovered with soil --45 508
Stumps not covered a.__ 1.6 6S

!I App1ioations as detailed in Tables 1,2.

Y Resistanoe of the' transverse cut surface
axe blade.

JI Resistance to removal expressed as mean of (a) resistance to
. underground breakage when pried with a pick, and (b) relative

hardness of stump body" Rate'd from O&very sort, to lO-little
less resistant than freshly cut stump. . .

0/ Not easily pried loose; rating 9 or 10 under (a) above.

* More resistant than the remainder of population at PIlI0.05.
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apple
The block of stumps with treatments paralleling those on the pears was

destroyed when final readings were conlplete on less than half of the stumps.
The partial record showed a similarity to tile pears in that untreated
stumps were more resistant than those treated with herbicides and/or
fertilizers, and in resistant stumps when heavy fertilizer treatments were
repeated twice each year. But there was no average difference between
herbicide treatments and no herbicides.

Populations of smaller stumps liere employed to determine possible
benefits of phosphorus in promoting stump decay. The results in Table 4 sug
gest that nitrogen alone is of little benefit in reducing stump resistance
unless at least phosphorus is also applied~ In the pea~ population the effect
of herbicide is also reflected. The only stumps in the pear group that were
not easily removable were th~se that received no herbicide with either no
fertilizer or nitrogen alone.

Table 4~ Stump resistance as affected by he~bicide and by nutrients
in addition to nitrogen.

Treatment No. Resist~nce

stumps index
2nd year

1/

Percent not
removable V
2nd year 3rd year

PEARS. stumps of 3-inch diameter in 2x3 factorial.
No herbicide ]5 8,,8 67 40
AmInatespray, 4 lb./gal. 15 509 13 0

No fertilizer 10 7 ,,5 50 30
NH4N0320 gm twice yearly 10 7.9 60 30
10.10.10 65 gm twice yearly 10 6.5 10 0

APPLES~ Stumps of 4-inch diameter,
No fertili:,jer
NH4N03'30 gm twice yearly

" +25 gm superphosphate

sprayed with 2,4-D+2,4,5-T esters.
8 8.7 75 38
8 8.8 63 38
8 606 25 12

11Resistance to removal expressed as mean of (a) resistance to
underground breakage under light blows with an axe, and (b)
relative hardness of stumps body. Rated from 0= very soft, to
10= little less resist~nt than freshly cut stump.

V Not easily broken out; rating 9 or 10 under (a) above.

-. .-."'"
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In 19.5'2further exploratory trials were started to determine if decay
was promoted by nutrients in addition to nitrogen and phosphorus, by treat
ments with differing possible resi1ual effects on pH of. the medium, or by
nitrogen aources , The treatments includ8ci 10··10-10 with and without lime,
urea with phosphate, sodium nitrate v.i.th phosphate, and a complete fertilizer
with minor elements (IfRapidgro ll ) . This block was also lost before the end
01 the second year. Up to that time, however, none of the treatments showed
any spectacular sign of hastened decay.

Summary

stumps of apples and pears were treated with
2,4,$.T plus 2,4-Din oil~ vtxious fertilizer appi~cations

over a three-year period durihg which 'the resistance of the
ical breakage and penetration was rated.

Aromate , or wi th
were then repeated
stumps to mechan-

Moderate applications of nitrogen salts with phosphate promoted soften
ing of the stumpso The heaviest applications used, however, had a preserva
tive effect" Unless phosphate was included, the nitrogen salts had no
measurable effect in promoting softening.

The herbicides used also tended to hasten softening. Thus their
obvious value in ameliorating the nuisance of resprouting is in no degree
offset by any possible preservative effects.

The majority of the stumps under favorable treatments could easily be
broken up with hand tools, and would offer no obstacle to heavy tillage
equipment" On the other hand, the time required to reach this condition was
a matter of. years rather than months s There was no indication of rapid dis
solution occurr-Ing under any of more than 100 different combinations" A
further deterrent to thought of these treatments providing prompt
eradication of all stumps is the presence of natural decay inhibitors in the
wood of some.spe~ias (4).

Literature Cited
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DINITRO, TRICHLOROBENZOICACID, SIHAZDJ A:m OTHERHERBICIDES
FOR PREEMERGENOEWEEDCONTROLIN SWEETCORN

Mo F. Trevett and Ronald Burrmam1l

This paper is a report of 1956 tests of herbicides
applied preemergence to sweet corn.

Procedure and Materials

Variety Marcross sweet corn was planted June ll~ 1956
at two locations (Blocks A and B)p one inch deep in sandy loam
soils containing 3-4%organic lnattero Herbicides were applied
with a small plot sprayer, at 40 pounds pressure and 50 gallons
per acre volume, Treatments were replicated eight times in
Block A and twelve times in Block B. Single row plots were
used. All plots were cultivated throughout the season, but
during cultivation the soil was not disturbed six inches on
either side of the crop row. Corn was harvested at the soft
dough stage ormaturityo

The principal broadleaf weeds were: Black Mustard
(Brassica nigr rKoch s }, wild mustard (Bras~J£! arvensis Ktze.),
Lambsquarters Chenopodium album Lo),and red-root pigweed
(Amar-anthus retroflexus L:) • Barnyard grass (Echinochloa Crus
galli Beauv. T and Foxtail (Setaria viridiJ! (L 9 ) Beauv.} were the
principal annual grasses. Weed counts were made four weeks after
the herbicides had been applied.

Table 1 contains rainfall data for corresponding
periods following the a.pplication of herbicides in 1955 and 1956.
Souroes of herbicides are listed in Table 2. Tables 3 and 4
contain the acre rates of herbicides applied and the results of
treatment in Blocks A and B respectively. Figure 1 summarizes
a test of combination treatments of.DN and CDEC.

Experimental Results

Block A.
Four pounds of Simazin applied at planting,. and 4.5

pounds DN applied at emergence (six days after planting) resulted
in the highest percent reduction in both broadleaf weeds and

1/ Associate agronomist and research assistant, respectively,
Department of Agronomy, University of Maine, Orono, Maine.

/
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annual grasses of all the herbicides applied i~ Block A (Table 3).
Two pounds of Simazin and one pound of TCB resulted in a greater
reduction of annual grasses, but a smaller reduction of broadleaf
weeds, than planting applications of 4.5 pounds DN, or 9 and 15
pounds of Triazine. Two pounds of Emid and 4 pounds of SD 1369
applied at planting resulted in unsatisfactory broadleaf weed
control and annual grass control.

For weeds other than Brassica species, TCB appeared
to be an excellent herbicide, since it markedly reduced the
number of weeds per square foot and dwarfed survivors to
competitive insignificance~ However, Brassica species were
sufficiently poorly controlled to indicate a serious defeot in
the ohemioal if it were to be used pre emergence in fields with
a high Brassioa oount. The improved grass control resulting from
emergence application of DN compared to planting application
indicates that. deferred application of DN is es~ential to maximum
effeotive use of this herbicide o

Crop injury due to herbicide use was not observed.
The 4 pound Simazin and emergence DN plots were harvested, plots
treated with other herbicides were not harvested because of
obviously unsatisfaotory weed oontrolQ Yields which aver-aged
4.5 tons or snapped ears per acre for the Simazin plots, and
4.94 tons per acre for the DN plots, did not differ significantly
a t the 5%Leve L;

Block B..!,
Four and one-half pounds of DN applied at planting

resulted in significantly better broadleaf weed control than
0 8 2 and O~4 POllllds of Monuron, 1 pound of 2,4-D, 1.5 pounds of
Emid and o~5 pounds of TeB (Table 4)0 In this block (B) as
in Block A the r·elativeJ.y poor weed control following the
application of TCB was due to the presence of Brassica species.

The low order of broadleaf weed control obtained with
0.2 and O~4 pounds of Monuron is the consequence of a protracted
drought following application (Table 1). On the other hand,
in 1955 ,~en 1~3 inches of rain fell in the five day period
immediately following application of 00 4 pounds of Monuron,
(Table 1) broadleaf weed control w~7 109 percent of that due to
4.5 pounds DN applied at planting.lI

Crop yield (Table 4) increased with increasing
effectiveness of herbioides in controlling broadleaf weeds.
Yields from the DN plots were significantly higher at the 5%
level than all other chemical treatments except 0.5 pounds of
TeB.

11 Trevett, M. F. Preemergence Weeding of Sweet Corn. Proceed
ings of the Tenth Annual Meeting of the Northeastern Control
Conference. 1956. Pages 172-177.
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Combination treatments of DN and CDECwere made
preemergence when the first broad1 weeds were observed
emerging, with the objective of enhancing the extent of
control of annua L grasses obtained by either chemf.ca L i],one.
Result s in 1956 were similar to those obtained in 1955~
mixtures of DN and CDECare complementary rather than additive
when applied preemergence (Figure 1).

Dinitro applied at the rate of 4~5 pounds per acre
at emergence of sweet corn, and 4 pounds of Simazin applied at
planting, were superior at the rates used to all other herbicides
applied preemergence in the current test. 'The rates, and the
herbicides applied included: 6 and 8 pounds of CDEC; 0 05 and 1.0
pounds of TCB; 9 and 15 pounds of Triazine; 4 pounds of SD 1369;
0.2 and 0.4 pounds of Monur-on] 1.5 and 2.0 pounds of Emid; 1.0
pounds of 2,4-D.

DN added to CDEC sprays improved broadleaf weed control
but did not increase annual grass control, thus leading to the
conclusion that mixtures of' these two herbicides are complementary
rather than additive in their action.

, .-

Trevett, .H. F.
Triazine CDEA,
Annual I'1eeting
Pages 132-136.

Preemergence Weeding of Snap Beans with Amino
CDEC, and Dinitro. Proceedings of the Tenth
of the Northeastern Weed Control Conference.



Table 1. Rainfall, June 1955 and 1956.

JUNE

303

1955 Inches of Rain 1956 Inches of Rain

June 9 Corn planted
June 10 .19

(Herbicides applied)
June 11 .50 June 11

(Corn planted,
herbicides applied
in Block B)

June 12 .26 June 12
(Herbicides applied
in Block A)

June 13 .44 June 13
June 14 .09 June 14
June 15 .01 June 15
June 16 June 16

(Herbicides applied
in Block C)

June 17 June 17
(Corn emerged, DN
applied, Block A)

June 18 June 18
Ju..l1e 19 June 19

(Corn emerged)
June 20 .25 June 20
June 21 .04 June 21 .04
June 22 .02 June 22
June 23 .13 June 23 .23
June 24 June 24 .18
June 25 .19 June 25
June 26 .01 June 26 .33
Ju..l1e 27 June 27
June 28 June 28 .01
June 29 June 29
June 30 June 30
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Table 2. Herbicides used in Sweet Corn in 19560

Abbreviation Active ingredient Manufac tUl"er

Geigy

DuPont

Geigy

Dow

Shell

Monsanto
Dow
American

Chemical Paint
3_(p_chlorophenyl)-1,l-dimethylurea DuPont
P,P_dibutyl-N,N-diisopropylphosphinic

amide
2-chloro-4,6 bis (ethyl~mine(-S

tiazi!le
2,3,6-trichlorobenzoic acid

(Na SALT)
2-chloro-4,6-bis(diethylamino)

S-t:r.iazine
2,4-Dichlorophenoxyacetic acid

(ester)

2-chloroallyl diethyldithiocarbamate
Dinitro ortho secondary butyl phenol
2 ,4.-Dichlorop:':lenoxyace tamide

2,4-D

Triazine

TCB

Monuron
SD 1369

Simazin

CDEC
DN
Emid

Table 3. Annual broadleaf and annual grass coptrol, Block A.
Expressed as percent of check plots.lI

Herbicide and acre rate Percent Contro1 2/
Broadleaf Weeds Am1ual Gra~s

after planting)
10.8
71.2
10.1
12.5
39.2

8.5
35.2
21.5

planting):?!
54.9

(Herbicide applied one day
98.5
98.4
98 0 3
95.3
86.2
73·~3/
71.t5.:U
53.9

Emergence Application
(Herbicide applied 6 days after

98.84.5 Ibs. DN

9 lbs. Triazine
4 lbs. Simazin
15 Lb s , Triazine
4<>5 lbs. DN
2 Lbs , 3imazin
2.0 Lbs , Emid
1 lb. TCB
4 Lbs , 3D 1369

In check plots: 95.6 broadleaf weeds per square foot, and 7.3
annual grasses per square foot.
1rleed counts made 1!-weeks after treatments were applied.
TCB did not control Brassica species present. Other broadleaf
weeds remaining in TCB plots were stunted.
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Table 4. Annual broadleaf weed and anr!ual grass control, and
yield per acre of snapped ears of Harcross sweet
corn following the application of various herbicides.
Block B. 1956 0

Number of weeds
Herbicide & per square foot Tons of snapped ears

acre rate Broadleaf Grasses per acre

(Herbicides applied at planting)

0.2 Ibs. Monuron 14.~ 1.4 4.42
1.0 Ibs. 2,4-D 13. ~ 1.3 4091
0 04 Lb s , Monuron 12.5 1 1.2 5.06
L,S Lb s , Emid 19:~y l·i 5 064

0.5 Lbs , TeB 1. 6.2.3
4.5 lbs. DN 2bO 1.4 6.36
Hand hoed 7.29

LSD 51b 2.49 nvs , .66

By Duncan's Multiple range test these numbers are all
significantly higher at the 5%level than treatment "4.5 lbs.
DNlt

•

2/

JI
TeB did not control Brassica species.

Harvested at soft dough stage of maturity.
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Figure 1. Broadleaf weed and annual grass control following
application of var-Lo ua combinations of DN and CDEC.
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Chemical Herbicides as They Effect Stand
and Yield of Beets, Onions and Carrots 1

Charles J. NoU2

An experiment to study the effect of herbicides on three vegetable crops
was conducted in the summer of 1956. The three vegetables, beets~ onions and
carrots, were treated with what was considered the best weed control treat
ments for that crop. ~ecords were taken of stand and yield.

Proced,ur~

Vegetables were seeded May 1 in Hagerstown silt loam soil, three rows
per treatment. Each p1ot,aO feet long with 2 feet between rows, 'was
randomized in each of 8 replicated blocks. The herbicides were applied with
a small sprayer over the row for a width of one foot. Weeds between the rows
were controlled through cultivation.,

307

The middle row of the three row plot was harvested for record.

Beets were treated with the TCAand Elldothal combination of herbicides
3 days after planting and with salt June 9 a little more' than a month after
planting when the beets had 4 to 5 true leaves. One plot was untreated.
When harvested July 13, a stand count was made and the untapped beets weighed.
(Table I) ~

Onions were sprayed with CIre 6 days after planting andKOCN 11 days
after planting. One plot was untreated. Whenharvested August 24 a stand
count was made and the untopped onions weighed. (Table II)

Ca~ots were sprayed with Stoddard Solvent June 4 a little more than a
month after planting at the ti.."llethe carrots had their first true leaves.
Whenharvested Ju~ 30 a stand count was made and the topped carrots weighed.
(Table III)

~lts and Discussion

The results of the beet experiment are presented in Table I. The
treatments had no effect on st~Kl of beets as compared to the untreated
plot. All chemical treatments were significantly better in weight of beets
than the untreated plot at the 1%1eve1 a There was no significant difference
between the chemically treated plots.

1Authorized for publication on Nov. 23, 1956, as Paper No. 2103 in the
Journal Series of the Pennsylvania Agricultural Experiment Station.

2
Assistant Professor of 01ericulture 1 Department of Horticulture, School of
Agriculture and Experiment Station, The Pennsylvania State University,
Univers i ty Park t Pa,



30g

The results of the onion experiment are presented in Table II. The
treatments had no effect on stand of onions as co~parcd to the untreated
plot, a difference of 78.4 was necessar~ for significance. Treatment
differences in weight of untopped onions at harvest compared as followSl
CIPC at 5 1bs. per acre was significantly better at the 1% level than CIPC
at 10 Ibs. per acre, CIPC at 10 1bs. per acre was significantly better at
the .tZ level than KOCNat 16 1bs. per acre and KOCNwas significantly better
at the 5% level than the untreated plot.

The results of the carrot experiment are presented in Table III. The
treata~nts had no effect on stand of carrots as compared to the untreated
plot. All rates of Stoddard Solvent were significantly better as measured
in weight of topped carrots at the 1%level than the untreated plot. There
was no significant difference between chemical treatments.

COE£.lusicn

Under the condition of this experiment, chemical treatments had no
significant effect on stand but significantly increased the yield as compared
to the untreated plots. The yield of beets was doubled with either TCAand
Endothal combination or with salt. The yield of onions was doubled with
KOCNand increased ten fold with CIPC at 5 Ibs¢ per acre, The yield of
car~ots was more than doubled with Stoddard solvent used at 40, 80 or 120
ga:lons per acre.
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Table I. The effect of chemical herbicides on stand and yield of garden beets.

Herbicide
Nothing
TeAand Endotha1

n n "
Salt

Rate per Acre 1bs.
o

10 and 16
10 and 12

400

Average per Plot
Stand of Weight of untopped
Plants beets - Ibs.

102 936

107 16.8
99 17.5

104 16.5

Least Significant Difference 5%
" n n 1%

N.S .D. 6.0
8.2

Table II. The effect of chemical herbicides on stand and yield of onions.

Herbicide
Nothing
eIPC

It

KOCN

Rate per Acre 1b,s.
o
5

10
16

Avera~~~]er Plot
Stand of Weight of untapped
Plants onions - 1bs.

205 4.0
234 39.2
162 18.6
192 7.2

Least Significant Difference 5%
It II " 1%

N.S.D. 2.9
4.0

Rate per 'Acre gal.
o

40
80

120

Table III. The effect of Stoddard Solvent on stand and yield of carrots.

Average per Plot
Stand of Weight of topped
Plants carrots - 1bs.

258 8.4
326 18.7
314 19.9
288 18.0

Herbicide
Nothing
Stoddard Solvent

n It

It "

Least Significant Difference 5%
" It " 1%

N.S.D. 3.5
4.8
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USE OF A SYSTEMICGRASSKILLER

IN HIGHWAYROADSIDEMAINTENflNCEOPERJ.TIONS

By

William C.. Greene
Landscape Engineer

Connecticut State Highway Department

It has been requested that a brief s~~r,y be prepared concerning the
experiences and use made of a systemic grass killer in highway rnadside
maintenance operations. These experiences relate to our use made on the
Connecticu t State Highway System.

First, I should like to present these questions: Is a large sum of cold
cash wlTth saving? Why should it be undertaken? Are there other factors over
and above the conservation of funds that are evident?

The answer to all these questions is obviously tlYes" t Any amount of the
taxpayers' <moneythat can be saved or channeled into other more valued uses
is a most important factor.

And if. the end result is that we have a cleaner" healthier .. and more
attractive roadside.. it is important.

Connecticut has about the most rigid guide rail law of any state in the
country , onour 'approximately .3,000 miles of state highways, it is
conservatively estimated there are about 2,,000 miles of cable guide rail.

Under this railing the growth of vegetation has been such that it
obscures the railing, causes a build-up of the sand from winter maintenance
operations and thus impedes the drainage from the shoulder. In addition tq
the unattractive appearance, this vegetation is the cause of many traffic
and fire hazards.

The two-foot strip under the railings has been a very difficult and
hazardous location to maintain. It has meant the use of a great deal of
scarce manpower to hand-cut these areas.

Fortunately, it was brought to the attentj on of our department that
this area could be sprayed with a systemic grass killer and 2,LD. A
considerable tost section in the state was made and tho results proved most
satisfactory-

After this original test, equipment was designed so that the materials
could be applied efficiently and economically_ (Slides illustrating the
equipment making the application will be shom.)

Dur ing the growing season of 1956, approximately 2/.3 of our guide rail
mileage was treated with this method. The final results were most gratifying
and the saving in manpower was tremendous-

...

-'
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It is therefore proposed that this item of work be expanded throughout
the entire system, thus eliminating practically all' the hand cutting required-

In addition to the use under railings, it is pr-oposed to $prCW'the
material at the base of signs, delineators, poles, and other obstructions
where hand trimming has been necessary. This, in turn, will improve the
appearance and eliminate the use of considerable manpower_

Tests have been made, but no conclusions reached, in the use of the
material adjacent to the base of shrubs where grass has gown in, requfring
hand trinming - This promises to be a very definite use that wUl be of
tremendous benefit in improving the appcaz-anco, as well as removing the
grasses that encroach upon the shrubs and USe up the moisture and £;000 from
the soil.

In conclusion, may I state that a systemic grass killer has a'very
definite place in highway maintenance operations, and it is becoming a very
m.portant tool in our work. Wefeel that it has saved us a great deal of
money and manpower, and it will definitely improve the safety and appearance
of the highway roadsides.

• • • • • • • • •

A few slides illustrating its use and effect are presented.
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Response af Ash, Fraxinus americana, to Amino'Triazole

at the Rate of 5-20 Pounds per Acre Applied Basally to Trunks

and as Foliar Spray to Seedlings and Sprout Growth

by A. M. S. Pridham, Cornell University

A stand of young ash, Fraxinus americana, in which both single trunk plants
(~ to 611 diameter trunk at the soil sti'rface) and 2 year old sucker growth was
present from stumps (! ta 6" diameter at the soil line).

All sucker growth was treated by foliar spraying. All trees or saplings
were given basal spraying to a height of approxi~Ately 1 feot abOve the soil
line. Sprays were applied to the run-off stage and either contained l~ Nonie
218 (Sharples) or were without added wetting agent. Foliar treatments were
without wetting agent.

Amino triazole 98~ active ingredient supplie~ by the American Cyanamid
Company was used at the rate of 10 pounds per 100 gallons of water. Foliar
treatments included mixes of 5 pounds, 10 pounds and 20 pounds per acre as
well as untreated controls. Treatments were made July 22, 1955.

Response in 1955 was noted only in the plots of sucker growth. Premature
aging and early defoliation took place by October 24. Terminal secti~ns of
many shoots which were immature in July were killed by the treatment as com
pare~ to nearby untreate~ growth which showed no dieback.

Observations were made June 14, 1956 and again August 1 at which time
half of each of the sapling and tree groups were cut back to 4 to 6 inch stumps
so that sprout growth from the base would foll~w during 1956. Observations
were ma~e again in September and in November 1956.
Response of sapling ash to basal treatment with amino triazole 10 Ibs.!lOO
6allons, July 22, 1955

In 1955 scattered response in small (!" diameter) ash was noted as aging
and early defoliation by a day or two over untreated plants of comparable
diameter. Plants of larger size did not show clear cut response.

In June 1956 many young ash trees in the treated groups showed the typical
white or small pink foliage. For small trees this effect was general but in
larger trees of 2" or more trunk diameter at the soil line, the effect was
confined largely to the lower branches or to individual branches. Untreated
trees produced normal foliage.

On August 1 the s1tuation had changed. The tops of many young trees were
dead or abnormal in tissue color as well as defyliated. Trees of larger size
now had less white color and no indication vf serious injury.

The tops ~f these live trees were removed to within the area ~f basal
treatment, usually 4 to 6" above the soil line, so that any sprout growth which
developed would come from a section of trunk subjected to application of amino
triazcle in 1955. Some growth was noted in September. Final observations were
made in November while budbreak or young growth was still progressing as normal
uninjured tissue except for browsing by deer.
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Table 1. Response of Fraxinus americana, June 1956 to basal treatments
of amino triazole (AT), 10 lbS·./lOO gallons in July 1955 and
as indicated by foliage color in trees of varied sizes.
Controls all normal green.

Base diameter -til
Fol. norm. Fol. AT

:Base diameter 111

FoLnorm. FoL AT

3

Total

1824

Norm~ AT--
29 16

Base diameter 2+"
Fol.nor~ Fol. AT

21 5

185

46

4

7

10

2

2

Treat
ment

Water mix

Water nonie
mix

'10AT response

'10stand./size

81

24
47

22

17

54

53

Table 2. Regrowth November 1956 from stumps of 111 or more diameter of
Fraxinus americana in November following cutting in August 1956
of trunks treated basally with amino triazole, 10lbs./100
gallons in July 1956.

Treatment Regrowth normal No regrowth Total ~ response--
Water mix 14 3 17 82

Water nonic mix 10 6 16 62

Mean per cent regrowth 77

~.

The data indicate that the amino triazole though it did modify the growth of
the ash as indicated by foliage color, amino triazole did not entirely inhibit
budbreak when the tops were cut back during midsummer. The fact that the shoots
were of normal color and form further indicates that basal spraying as used in
present tests does not present much if any possibility of controlling ash. Con
versely, amino triazole used at 10 pounds per acre and concentrated around the
base of ash trees did not result in permanent damage. Casual observation indi
cates that herbaceous plant growth in the region of the trunk was Virtually
eliminated during the two growing seasons. The herbaceous material included
Plantain, Plantago major; Goldenrod, Solidago canadensis; Painted Daisy,
Hieracium aurantiacum; Strawberry, Fragaria virginiana; Oxalis, Oxalis stricta;
New England Aster, Aster novae-angliae; Ragweed, Ambrosia artemisifolia;
Bluegrass, Poa pratense; Moss sp.

1956 response of sucker growth in Fraxinus americana to foliar treatment with
amino triazole in July 1955

Treatment in JUly 1955 was with amino triazole, 5 pounds of active in
gredient to 100 gallons of water, as compared ~m lu pound and 20 pound rates.
Untreated adjacent plants were observed as controls. Sucker growth was 2 years
in age at the time of treatment. Initial response was discoloration and aging
of the foliage ~ollowed by de~oliation some 3 to 4 weeks in advance o~ the un
treated plants. Tips to 3S much as 8 inches o~ 1955 season's stem elongation
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were killed in some cases. Occasionally plants were noted in September 1955
as dead and have not resprouted from the base. , These are as follows: 5 lb.
rate -- 1 plant 1" diameter; 10 lb. rate -- 3 plants *"diameter; 20 lb. rate
3 plants ttl diameter. In a population of 54, 7 is l2~J but when small plants
only are considered this becomes 25% in base diameter 1" or less.

In spring 1956 discoloration of foliage was extensive and was accompanied
by deformed leaflets scarcely beyond budbreak state. Later in the season
foliage approximating normal size and color developed on some plants. Deformed
foliage died and no new foliage developed from these buds.

Def.
..L
40
56
44

12
7

10

46

Total

8
9
8

Def . Not

11
3
6

25

4
o
2

Stump base 2+11

Dead or
deformed Other

o
1
o

80

J
1
4

Stump base 111

Dead or
deformed Other

1
3
4

58

1
8
2

Table 3. 1956 response of sucker growth from stumps of Fraxinus americana
receiving foliar spray of ~nino triazole in July 1955 stated
as number of stump colonies responding to treatment.

Stump base ~"

Dead or
deformed Other

Rate AT
Ib./100
gallons

5
10
20

'fcdead or
deformed

<:»

These data follow the pattern of response of the plant to amino triazole as
it relates to the size of the plant treated as indicated by the diameter of the ,~

trunk or stump at the soil line. The numbers of plants used do not provide any
clear indication of interaction between the size of the stump and the poundage
of amino triazole applied.

Plants rated as dead on the basis of no new sucker growth in 1956 and of
tops dead with dry discolored wood to the soil line in November 1956 were
5 lb. rate .- 4 plants or 20%; 10 lb. rate -- 9 plants or 56%; 20 lb. rate -
8 plants or 44%; total -. 21 plants or 40%.

The remaining sucker growth shows injury in varying degrees. It can only
be assumed at this time that injured growth,will recover through production of
additional suckers. from crown portions that are still 8:1h~~. ~rre+.l,though such>
production of suckers was noted in only bne caseduring 1956. In tbis case the
SUCker growth'was not from the stump but from live wood on a ~11 diameter sucker
below the tip portion originally killed by foliar spray.

Summary

Response of aSh, Fraxinus americana, to amino triazole is limited to young
growth of less than 1" trunk diameter and is more likely to be lethal when applied
as a foliar spray than as basal treatment when all treatments are made in July.
Amounts of amino triazole in excess of 5 pounds per 100 gallons of spray mix do not
appear to be Justified on the basis of present tests. Amino triazole definitely
killed and seriously injured stands of ash suckers in a cut over area where stump
diameters of 6" or less were present. Since the use of amino triazole in amounts
of 10 pounds of active amino triazole per 100 gallons of mix did not seriously
injure ash of over III trunk diameter, the use of amino triazole among ash for
selective control of herbaceous and other weeds is a practical possibility since
the contact of the amino triazole 1s with the well barked trunk and not with
the foliage.



THE EXISTENCEOF 2,4-D - RESISTANTSTRAINS OF WILDCARROT*

By Clayton M SWitzer

Ontario Agricultural College

Guelph, Ontario

Wild carrot (Daucus carota L.) has been classified
as susceptible to intermediate in its response to 2,4-D (1,2).
Based on reports from Halton County in Southern Ontario that
carrot was not being controlled by 2,4-D, an investigation was
started to determine if this poor control was due to strains
of wild carrot resistant to 2,4-D, or due to climatic or mechan
ical considerations.

METHODS

A survey, by means of questionnaires, was conducted
among county weed inspectors and agricultural representatives
(county agents) throughout Southern Ontario. Information con
cerning population, control measures used, and the adequacy of
these measures on wild carrot, was sought in order to determine
if the problem was more Widespread than the one county.

Collections on seedlings and second-year plants were
made in 21 different localities and transplanted into our plots
at Guelph in May; 1956. One month later a few plants from each
locality were sprayed with 2,4-D ester, 1000 ppm, as a prelimin
ary test of susceptibility, and seed was gathered from other
plants in each group in October. This seed will be used in
greenhouse experiments this winter in a more comprehensive test
of the susceptibility of the plants from different localities
to 2,4-D, 2,4,5-T and other herbicides.

One-tenth acre plots were layed out in May, 1956 along
a heaVily infested roadside in Halton County, in an area from
which reports had been received of inadequate control of wild
carrot by 2,4-D Sprays of various concentrations of 2,4-D low
volatile ester, 2,4,5-T, and ~,4-D - 2,4,5-T mixtures were ap
plied with a 4 nozzle boom sprayer on June 7. Each treatment
was replicated 3 times. Wild carrot seedlings were well-emerged
by this time and the second year plants were growing Vigorously.

Seed that had been collected in this same area in
Halton County in October, 1955, and seed collected in an area
near Guelph where little difficulty in controlling wild carrot
With 2,4-D had been reported, was grown in the greenhouse dur
ing the winter of 1956. Seedlings were grown in 3-inch pots
and sprayed with 2,4-D amine, 2,4-D low volatile ester or with
~,4,5-T. In May, 1956, seedlings from each group (Halton and
Guelph) were transplanted in the field where they were sprayed
With similar chemicals as in the greenhouse. Injury to the
plants was assessed on a 0-9 basis with 0 indicating no effect,
and 9 indicating most severe response (plants dead or dying).

*The financial assistance of the Dominion Rubber Co. is grate-
fully acknowledged.

.315
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RESULTS

Of the 35 counties in Southern Ontario from which re
plies to the questionnaire were received, 22 reported extensive
infestations of wild carrot, and 13 considered themselves rela
tively free. Of the 22 badly infested areas, 5 reported satis
factory control with 2,4-D and 8 reported that 2,4-D was inade
quate. In all counties where 2 34-D - 2,4,5-T mixtures were
used, it was felt that wild carrot was being satisfactorily
controlled.

Preliminary work on the plants collected from different
areas and transplanted into our plots at Guelph has indicated
varying responses to 2,4-D. Seven groups of plants showed markedly
less curvature response from 1000 ppm low volatile ester 2,4-D
than did the other 14 groups. Most of the plants in the latter
groups were dead 6 weeks after treatment whereas none of the
plants in the other seven groups was dead and only a few showed
slight epinasty.

The results of spraying a heavily infested roadside
in Halton County in the area from which reports of inadequate
control of wild carrot by 2,4-D had been received are shown in
Table 1.

,~

Oz. Response*
Per Acre 0-9 %Control**

16 0 0
32 2 25

8 6 95
16 8 99 4

24 8 994

16 6 95
24 8 99~

32 8 994

Treatment

Table 1: - Effect of various concentrations of 2,4-D, 2,4,5-T
and 2 34-D - 2,4,5-T mixtures on wild carrot in one
tenth acre roadside plots in Halton County, S.
Ontario.

2,4-D Low Volatile Ester

* Estimated 12 days after treatment; 0 = no effect
9 = plants dying

** Estimated 10 weeks after treatment.

The 2,4-D treatment at 32 oz./A brought about charac
teristic curvature responses but there was no evidence of chloro
sis and most of the plants recovered. There was little or no
response, even of the seedlings, to the 16 oz./A rate of 2 34-D.

Plants treated with all rates of 2,4,5-T or with the 2,4-D -



317

2,4,S-T mixture became badly tWisted, then chlorotic, and finally
died. Essentially perfect control was obtained with the higher
rates of 2,4,S-T and 2,4-D - 2,4,S-T mixtures.

Plants were grown in the greenhouse from seed collected
in the Halton County area and from the Guelph area. These plants
were sprayed with 2,4-~ (amine or ester) or with 2,4,S-T. The
results of this experiment are presented in Table 2.

Table 2: - Effect of 2,4-D and 2,4,S-T on plants grown from
seed collected in two different areas.

Concentration Response
Treatment (ppm) (0-9)* %Kill***

Guelph** Halton** Guelph** Halton**

2,4-D amine 200 6.1 0·9
SOO 7·9 4·3 8S 0

2,4-D Low Volatile 200 7·S 1.2
Ester SOO 8.0 4·S 93 6

2,4,S-T 200 8·3 6·7
SOO 8.8 7·9 9S 90

*
**

***

Average of 10 pots estimated 9 days after treatment;
o = no effect, 9 = plants dying.
Guelph plants grown from seed collected near Guelph, and
Halton plants grown from seed collected in Halton County.
Calculated 6 weeks after treatment.

The Halton plants were markedly more resistant to both
the amine and ester form of 2,4-D than were the Guelph plants.
This difference showed up within 2 days after treatment and be
came more pronounced with time. It appeared that the Halton
plants recovered from the effects of the 2,4-D Whereas the Guelph
plants reacted in the way a plant susceptible to 2,4-D usually
acts - curvature and tWisting, followed by chlorosis, followed
by death. There was little difference between the Guelph and
Halton plants when 2,4,S-T was used. Similar results were ob
tained by spraying Guelph and Halton plants growing in the field.

SUMMARY

The unsatisfactory control of wild carrot obtained by
spraying with 2,4-D in certain areas of Southern Ontario is
being. investigated. The presence of one or more strains of
wild carrot that are resistant to 2,4-D - but not to 2,4,S-T 
has been demonstrated. The physiological basis for this re
sistance is under study at the present time.
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A Comparison of Several Phenoxyacetates
as Herbicidee on Seedling Alfalfa and Ladino Clover

Robert A. Peters l

Following the advent of 2,4-D and MCPit was Boon found that these materials
were of value for weed control i~ pasture and hay crops Which were predominately
grass. Legumes in general, however, proved to be injured by these chemicals at
rates which were effective in weed control. Species-chemical interactions have
been shown to exist, e. g., MCPhas generally been less injurious to red clover
than 2,4-D while wtth birdsfoot trefoil the reverse situation prevails.

Recommendations for the use of the 2,4-D and MCPphenoxyacetates have been
largely confined to seedings made in a companion crop. The latter ~,es m~han

ical protection by providing a canopy over the legume which intercepts the spr~.

~,~rocedure has definite limitations. If weeds are below the small grain can
ofii, poor contact is made because of canopy interception •. In many situations if
weed control could be obtained by spraying legumes directly, the companion crop
could be eliminated permitting much more rapid establishment of the forage crop.

Dinitro-ortho secondary butyl amine (DN) has proven to be an effective herbi
cide on pure seedings but its use is restricted. It is generally effective only
on very small seedlings and reqpires warm, dry weather for maximumactivity.

Several materials within the past three years have been suggested as herbi
cides which are less toxic to legumes than 2,4-D and MCP(1,2,3,5). The follow
ing is a report on three phenoxyacetates; MeP, 4-chloro, 3,4-D; compared to
2,4-D as a standard on seedling alfalfa and Ladino clover seeded in pure stand
and in a companion crop.

A related chemical, a phenoxybutyric acid derivative, (MCPB) was included in
the 1955 year test. The 1954 text included DNas well as the above mentioned
phenoxyacetates.

EXPERIMENTI - 1954 SEEDING

Procedure

Parallel seedings with and without a companion crop (Clinton oats) were
made on May 25, 1954. One experiment was seeded to Narraganset alfalfa, the
other to Ladino clover. The experimental design was a randomized block replicated
three times within the individual plots measurifg 7 by 8 feet. . C

The chemical treatments are given below. All rates are in terms of acid
e~uivalents or active ingredients per acre.

1. 2,4-dichlorophenoxyacetic acid, alkanolamine salt

• 2:.. ?,4-dichlorophenoxyacetic acid,. alkanolamine salt

1
Assistant Professor, University of Connecticut, Storrs, Connecticut
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3. 2 methyl, 4-chlorophenoxyacetic acid, alkanolamine nalt 1 lb.1+ '/

4. 2 methyl, 4-chlorophen~acetic acid, alkanolamine salt ~ lb.

5. 3,4-dichlorophenoxyacetic acid, triethyl amine salt t lb.

6. 3,4-dichlorophenoxyacetic acid, triethyl amine salt l lb~

7. 4-chlorophenoxyacetic acid, alkanolamine salt !·lb.

8. 4-chlorophenoxyacetic acid, alkanolamine salt k lb.

9. Dinitro-o-sec-Butyl-phenol, alkanola.rnine salt 1 lb.

10. Dinitro-o-sec-Butyl-phenol, alkanolamine salt 2 lb.

The phenoxyacetates were applied on JUly 1, 1954 when the oats were in the
early boot stage. The oats were 17-19 inches tall, alfalfa 7-8 inches, and the
Ladino clover 4 to 5 inches tall. The alfalfa was in the 6th true leaf stage
while the Ladino was in the 3rd to 4th true leaf stage.

;.(6,'if

The dinitro treatments were applied earlier, June 25J when the weeds were
still small. The oats were tillering and 10 inches tallo The alfalfa was 4
inches and the Ladino 1 to l~ inches tall. Both species were in the 3rd true
leaf stage.

Oat growt.h was poor due in part to the late date of seeding (May 25). As a
result the oats afforded a relatively poor canopy over the legumes.

The predominate volunteer weeds were lambs~uarter and ragweed.

The treatment on the no oat plots were applied at the same time as previously
stated for the oat plots.

Results and Discussion

An injurt rating of each plot made 8 days after spraying as given in Table
I.

The greater epinasty and growth restriction of the alfalfa from 2,4-D and
MCPis expressed· by the er.eater injury ratinge The effect obtained with the
3,4-D and 4-chloro was considerably less. In contrast there was little difference
between the phenoxyacstates on the effect on Ladino. Dinitro cau38d less damage
than any other mater~~l on either legume. The 3,4-D and 4-~r~oro were relatively
more active on the weeds as compared with 2,4-D and MCPthan on the alfalfa.

The trends shown by the estimates of initial injury were substantiated by
stand counts made on August 6, 37 days after treatment as given in Table II.
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TABLEI. Estimate of Initial Injury of Pure Stand Alfalfa Fo11l7MingTreatment
with Several Phenoxyacetates, 1954.

(Rating on basis of 10 for complete till, o for no injury)

Treatment Alfalfa Ladino Broadleaf Weeds
1be active ingredients per A.., .
2,4--0 ~ 80 6 3 9..0

2,4-0 i 9,,0 3 9.0

MCP 1 7.3 )<)5 7..71j:

MCP ! 9:.0 .3..0 9.0

3,4-0 i 2,,0 1.5 5.3

3,4--0 .1. 4.3 2.5 7.72

4-chloro ~ 2,,1 1 ..5 4.3

4-chloro i 5..Q 2.0 7.0.
Dinitro 1 1.0 1..0 No Data

Dinitro 2 leO 1 00 No Data

TABLEII. Stand Counts of Alfalfa Seeded' as P~e Stand FollilWing
Treatment With P~enoxyacetates, 1954

(All rates inlb~ aotive ingredients per acre)

Check 2,4-D MOP .3,4-D· 4-chloro Dinitro

r'"1 .JL J_ ..i....1.. L...i. -~ ..1_ ..l.. ~.. ,

515 307 205* 419 242* 679 642- 611 611 735 781*

LSDat .05 level = 263

~ach entry is a mean count of three replications.

The significantly greater stand count on the plots treated with 1 pourrl of
dinitro reflects.both the excellent weed oontro1obtained and the lack of in
jury to the alfalfa. The two higher rates of 2,4-0 and MCPcaueed a significant
reduction in the alfalfa stand. Therefore, while 2,4-0 and MCPgave good weed
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control, they were quite obviouslY' not a latiatactoryherbicide on pure ltand
altalta. At comparable r atel neither 4...cbloro nor ',4-D hat! an ettect OIl the
altalfa atU1<l.

Stand Countl otLadino were not made al the Ladino had recovered tram any
initial iajury and ha4 spread by --.na of stolon8 DIa1dngindirldual stand co~ts

meaningle... All the oat plots .... clippe<l \0 six inches on AUSUet12, 1954.
enSeptember 2, etan4 densitJ' elti-.te. were made ot all plots, ... given in Table
UI. ....

TABlEIII. Estimates ot Star Densit,. TwoMonths Following Treatment with
Pbeno;x:yacetate••

(lo-Unit' oJ'l1lc~rJ ()...No cover.)
. ';' " ~

Tteatment .'
Broadlee.t GrassY'

(lb. act1v.~ .~ AltaUa Iaclino Weeds Weeds
1ncredient.

per acre)

Oats No Oats oats !o 2f:is oat, NoOa~s Oats No Oats-"
CK 8.2 8.3 ,.3 4.2 2.7 6.1 1.0 0.6

k ' -"2,4-D 1.0 7:J 9.0 9.3 0.7 0.3 1.3 5.7

2,4-D i 0.3 2.0 4.2 10.0 0.3 0.3 3.0 5.0

MCP 1 2.0 7.7 5.7 8.3 3.0 0.7 2.0 3.0lj:

JCP i 0.0 2.7 3.0 10.0 0.7 0..3 1.7 7.7

3,4-D ! 8.3 7.0 8.0 10.0 '.0 5.0 1.3 2.7

3,4-D • 7.' 10.0 8.0 10.0 2.0 a.o 1.3 3.7

4-chloro * 7.6 10..0 1.3 1.7 0.7 2.0

4-ehloro i 7.6 9.3 1.0 1.3 1.0 5.0

DWtro i 8.7 8.7 '0'" 9.1 0.7 2.6 1.0 1.0

Din1.tro 1 5.0 10.q. 3.0 f; ..3 0.0 1.3 2.0 .3

~ Each entry 18 an average of estimates in three replications.
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Alfalfa injury was generally greater in 1:-he oat plots. As previouslY'men
tioned the canopy present at the time of spraying offered relatively little pro
tection to the legumes. The legumes in the oats were, therefore, subject to
both herbicide injury and the competitive 'effect of the companion crop. The
higher rate of 2,4-D or MCPcaused severe stand reduction of alfalfa with or
without oats. Injury from .3,4-D, 4-chloro or MCPvias much less.

Ladino clover in pure stand benefited markedly from the weed control obtained
from the herbicide treatments on the pure stands. The initial injury from treat
ment was no longer evident; in fact, the stands of all treated plots were at least
twice that of the check. The excellent recovery obtained is attributable to the
growth habit of Ladino clover. It only a fet1 vigorous plants survi va, a plot
free of weed competition will soon become revegetated because o~ the stolen1ferous
growth characteristic of Ladino clover. The Lad~uo plots seeded to oats as a
companion crop did not show the degree of recovery of the pure stand plots presum
ably due to competitive effect of t he oats on the weakened plants. However, all
treatments resulted in a greater density except the high rate of 2,4-D, MCPand
dinitro.

Earlier, .3,4-Dand 4-chloro promised a greater degree of weed control, as
shown in Table I, than was obbadned , Characteristically, the terminal buds were
killed in ragweed and lambsquarter but recovery occurred from development of
numerous lateral buds. Such a temporary sE::it-back of weeds, may of course permit
the legumes to gain the ascendency.

Observations of 1954 Seeding the First Haz.Year.

Heaving was serious during the winter of 1954-1955 on both alfalfa and Ladino
clover plots. Heaving was least on those plots seeded to oats in 1954 which was
attributa'\V~ 'to the protection afforded by the oat stubble" The pure stand Ladino
plots had nearly a complete cover -prior to the winter but this was reduced 75% in
the aprdng due to heaving. All the Ladino plots showed marked recovery by s to_ v

spread during the 1955 season. Any variation in Ladino stand was associated wilb
nnter heaving rather than with any herbicide treatment the previous year since
the stand was uniform on all plots at the end of the first season.

Yields of a Ifalfa were obtained from the first cutting the year following
treatment. The yield samples were cut on July 5, 1955 and are given in Table IV.
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TABLEIV. Second Year Yields of Alfalfa "Following Treatment with Several
Phenoxyacetates, 1954 Seeding.

Chemical Treatment !~eld_in lb e (~~.d!'l weiBht) per acre
lb. acid"equivalent
~r acre. Oat Compa~ion Crop No ComP§AionCrop

~.'J,-'-':~"",.---.~.,_.-....

Check 3960 3802

2,4-D amine t 2534 3168.
2,4-D amine i 2059 ,- 2218

MOP8mine t 3485 3326

MaP amine i TRACE* 1901

3,4-D ~ 4276 3326.
3,4-D i 4276 3643

4-chloro ~ 4752 3002

4-chloro ! 4752 3326

Dinitro 1 4594 2693

Dinitro 2 3643 2693

LSD = 1584 at .05 level.

The difference between treatments "apparent L~ the seeding year were much
less obvious the second year of growth; The only treatments" giving a signifi
cfllltly different yield than the check waS the high rate of 2,4-D and MOPin the
pure stand. The yields were not, however, based on hand separations and grass
composed a good part"of total on some plots low in alfalfa which tended to
equalize the yields\') In general the plots seeded in the companion crop had
the highest" yields which was attribt:.ted to less loss from winter heaving in
the stubble.
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EXPERIMENTII - 1955 SEEDrnG

Procedure
Parallel seedings of alfalfa and Ladino clover \'1eremade on May2, 1955 as

in 195411 In addition black mustard at a rate of 2 pounds per acre was broad
cast over all plots. A plot size of 14 by 16 feet was employed in a randomized
block design replicated four times.

Since the 1954 results indicated a relative resistance of alfalfa to 3,~

and 4-chloro the rates of these materials was increased toa higher level in
the 1955 test~ A new material was added based on promising results obtained
by WAin( 4 ).. This material was MOPB"4-chloro 2-methyl phenoxy n-butyric
acid, used as the dimethyl amine salt.

TABIEV. InjUry Rating Following Application of Phenoxy-acetates on Pure Stand
Alfalfa - 1955.

(Ra.ting; 10 for injury similar to 1 lb. 2,4-D; 0 - check)
Treatment

lb. acid equiva-
lent per acre. Alfalfa Mustard Lambs9?-arter·
2,4-D * 7.7 7.0 8.0

,

2,4-D ! 9.0 6.,3 9.0

2,4-D 1 10.0 100 Q 10.0

MCPB ! 0.7 1.3 2;0.
MOPB i 2.0 5~O 7~7

MCPB 1 2.0 L3 5.3

3,,4-D ~ 2.3 4Q7 3,,0
· .

3J;4-D 1 1.,7 4~:7 507·
3,4-D 2 2.0 4,,7 6.0

4-chloro 2 200 4,,3 3.7
~~ical Average~

CK 0,,0 0.0 O~O

2,4- D 26.0 23.3 27.0

MCPB 4.7 7.6 15.0

·3,4-D 600 14,,1 15.4
-.--
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The treatments were as follows. All rates are in terms of acid equivalents.

Check
2,4-D ~ lb. per acre
2;4- D ! Ib~ per acre
2,4-D 1 lb. per acre
MCPBk lb~ per acre
MCPB~ lb. per acre

7.
8~

9.
10.
11.

MCPB1 lb. 'per acre
3,4-D ! lb. per acre
3;4-0 1 lb. per acre
3,4-D 2 lb. per acre .
4-chloro 2 lb. per acre

:'"

The treatments were applied on June 20, 1955. At this time the oats were
just beginning to emerge from the boot. The alfalfa was 8-10 inches tall and
the Ladino 6-8 inches tall. The alfalfa was in the 7th true leaf stage while
the Ladino was in the 5-6th leaf stage and was beginning to produce rhizomes.
The mustard was advanced beyond the first bloom stage with several seed pods
formed on each plant.

Results and Discussion

Mustard control was unsatisfactory at the stage treated. While epinasty
was evident in several treatments, pod development frequently continued. Epin
asty of the alfalfa was severe following all 2,4-D treatments but only the high
rate of MCPB,3,4-D and 4-chloro showed marked epinasty.

Table V gives estimates of injury to 'the alfalfa and contained weeds 25
days following the herbicide application.

It is readily noted that none of the newer materials were as injurious to
the alfalfa as the lowest rate of 2,4-D. The low activity on the alfalfa can
be atbributed in part to the extensive canopy effect of the mustard over the
alfalfa. \'1hile showing very little activity on the alfalfa, the former materials
gave some weed control with no marked difference discernable between MCPB,3,4-D
and 4-chloro. The data dp indicate a greater activity of MCPBon lambsquarter
than on the mustard. All of the materials were applied on weeds which were too
far advanced, especially in the case of mustard. It is indicated, however, that
rates over twice as great as 2,4-D rates commonlyused will be required for satis
factory weed control.

While some initial epinasty was observed on the Ladino plots treated mth
2#4-~, no differences between any of the plots were observed on October 11,
1955, nor in the spring of 1956. None of the other materials caused more than
temporary injury to the Ladf.no,

On September 11, 1956, selected alfalfa plots were harvested for yield
data by mowinga swath through each plot. Hand separations of the alfalfa'
were made and the dry weight determined. These data are given in Table VI.

Irregularity in stands at the time of sampling resulted in an insensitive
test as indicated by the large LSD. The yields substantiate the observations
made during the seedling year which indicate the relative safety of MCPB,4
chloro and 3,4-D on alfalfa as compared to 2,4-D with yield from the high rate
of 2,4-D being significantly lower than the yield of any other chemical tested.
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TABLEVI. Second Year Yields of Alfalfa Following Treatment with Several
Phenoxyacetates - 1955Seeding.

Chemical Treatment
lb. acid . equivalent
per acre.

Check

2,4-D amine

2,,4-D amine

2, L,...Damine

MOPB

3,4- D

4-ohloro

LSD = 1419 Ib o

Yield in lb. (air dry weight) per aore

2227

lS07

1549

870*

2937

2937

3033

Sunmary

1. While 2,4-0 and MOPwere highly toxic to alfalfa, no permanent reduction in
Ladino stand was obtained. Any initial reduction in stand ~fas eliminated a few
weeks after treatment by stoloniferous growth of the Ladino.

2. When an incomplete oat canopy was present as in Experiment I, legume injury
from 2,4-D and MOPwas mOre severe than in pure stand \'~here companion crop com
pletion was not a factor.

3. 3,J.v..D, 4':'chloro and MCPBare all considerably less toxic to alfalfa than
2,J.v..Dor MCP. These materials ~rere all less active on the'~~ed species at
eguivalen~ rate~ than 2,4-0 or MOP. Characteristically, 3,4-0 and 4-ohloro
c,:,used kill of the terminal buds with subsequent recovery from lateral growth.

4~ MOPBwas more active on mustard than 3,4-0 but it was similar on lambsquarter.

5. Stage of growth of mustard at time of treatment was found to be critical.
None of the phenoxyacetates or MCPBtreatments prevented' continued seed pod de
velopn.ent when applications were made at the bloom stage.

6. Dinitro was the most satisfactory material used under the conditions of this
experiment with good control of both broadleaf and grassy weeds being obtained .
in Experiment I without injury to alfalfa or Ladino clover.
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7. Differences between treatments based on Yields of forage the first hay year
were less apparent than in the seedling year.
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CHEMICALCONTROLOF CONIFERSONUTILITYRIGHT-OF-WAY

J. M. Bennett l

During the past few years conifers have become a serious main
tenance problem on thousands of acres of utility right-of-way in
Canada. This problem has developed following the change from mech
anical cutting to the use of herbicides, for the control of woody
growth on right-of ways. The herbicides most widely used, 2,4-D
and 2,4,5-T, have been effective in controlling the deciduous woody
growth, but have had little effect on conifers. These chemicals
are, in fact, used for selectively eliminating deciduous species
from conifers in forest management operations. The conifers,
because of reduced competition for light, moisture and nutrients,
grow much more rapidly than "normal" and on many right-of-ways they
are now the dominant vegetation. The high cost of maintenance by
mechanical cutting has prompted the search for an economical chemical
control.

Little published information is available on the chemical con
trol of conifers and only limited research work on this subject has
come to our attention. Oil-borne sprays of 2,4-D - 2,4,5-T have
been used for conifer control with considerable success in the North
eastern States and by the British Columbia Electric Company, the
Shawinigan Water and Power Company in Quebec and, on a limited scale,
by the Ontario Hydro. Recent work in the Northeastern States has .
shown that applications of 2,4-D - 2,4,5-T in an oil-water carrier,
the oil fraction ranging from 10 to 25 per cent, are effective for
conifer control. The objections to extensive use of oil for spray
ing under Canadian operating conditions'are many, the most outstand
ing being the cost and difficulty of transporting the required oil
volumes into remote areas. More suitable'control measures were
desirable and a research program was undertaken.

Preliminary Studies

Investigational experiments conducted during May 1953 showed
that applications of monuron (3-(p-chlorophenyl)-1, I-dimethylurea)
to the soil in the root.area gave excellent control of balsam fir
and spruce at rates as low as 15 lb/A of formulation (12 lb active
ingredient) • Ammoniumsulphamate at 120 lb/ A applied in like
manner resulted in severe injury but the majority of the trees
survived. Water borne foliage sprays of sodium trichloroacetate
(sodium TCA) at 120 lb/A applied in August of the same year were
effective but not economical at that rate. CrPC (isopropyl N-(3
chlorophenyl) carbamate} at 75 lb/A as a water borne spray produced

,1BiolOgist, Research Division, Hydro-Electric Power C9mmission of
OntariO, Toronto, Canada.
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only slight to moderate foliage injury with no appreciable kill.

In further work during 1954 sodium TeA and monuron continued
to be promising and dalapon (2,2-dichloropropionic acid) sodium
salt, was found to be actiTe against conifers. It became apparent
t~at there were several chemicals which were herbicidally active
on confiers and a more extensive program was undertaken to select
the most suitable.

1955 Studies

Experiments conducted during 1955 were designed to study the
activity of various chemicals, the optimum rate of application and
the effective time of year for treatment.

~~ethods and Materials

The test site was a section of high tension right-of-way near
Haliburton in Northern Ontario, where a dense stand of conifers,
predominately balsam fir, Abies balsameA (L.) Mill., and black
spruce, Picea mariana (Mill.) BSP.., had survived a water-borne spray
of 2,4-D - 2,4,5-T during 1953. Tree height ranged from four to
ten feet. The site was swampy, almost verging on a sphagnum bog
with several outcroppings of sand covered rock.

A tagged-stem plot technique was used whereby each tree was
marked with a numbered metal tag. Each plot consisted of forty indi
vidual trees. Applications were made with a compressed air knapsack
sprayer giving complete coverage of all foliage and stems. About
two gallons of spray solution were used for each plot of forty trees.
One hundred and sixty plots, comprising over six thousand stems were
treated with applications made at four times of the year - April,
late May, July and October. Observations were made in October, 1956.
Only those stems which had no living cambium above ground level were
classed as dead. For summary purposes no-rating was given to those
stems not completely killed, consequently, the percentage kills as
presented represent a conservative evaluation of the treatments.

The herbicides used were 2 3,6-TBA (2,3,6-trichlorobenzoic acid,
free acid solution, Heyden HCI2elWD), monuron (3-p-chlorophenyl)-l,
l-dimethylurea, eo per cent wettable powder, TCA (trichloroacetic
acid, sodium salt, 79.3 per cent acid eqUivalent), dalapon (2,2- .
dichloropropionic acid, sodium salt, 74 per cent acid equivalent),
2-(2,4,5-TP) (2-(2,4,5-trichlorophenoxy) propionic acid, propylene
glycol butrl ether esters), ammoniumsulphamate (eO per cent active
ingredient}, ATA(3-amino-l,2,4-triazole), erbon (2-{2,4,5-trichloro
phenosy)'ethyl 2,2-dichloropropionate), sodium chlorate mixture,
2 ,4-D2,4, 5-T (2 ,4-dichlorophenoxyacetic acid and ',2,4, 5-trichloro
phenoxyacetic acid 1-1 mixture, isooctyl esters), 2-\MCPP) (2,{2-
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methyl-4-chlorophenoxy} propionic acid, butoxy ethanol esters}, ,
4-CPA (4-chlorophenoxyacetic acid, b~toxy ethanol esters) and waste
transformer oil. The rates as used throughout this paper are expres
sed in pounds per 100 Imperial gallons; those of 2,3,6-TBA, 2-(2,4,
5-TP), erbon, 2,4-D-2,4,5-T, 2{2,4-DP}, 2-(MCPP) and 4-CPA are of
acid equivalent, those of ATAand sodium chlorate are of active ingre
dient and those of monuron, TCA, dalapon and ~Th~onium sulphamate are
of formulation. Not all materials were applied at the four applica
tion periods. Unless otherwise specified the diluent was water.

Observations

The results of the more effective treatments are presented in
Table 1. The 2,3,6-TBA was one of the most effective chemicals used.
Treatment during May and July at 5.75 Ib, the lowest rate applied,
gave 87 and 100 per cent kill and at 10.0 lb 100 and 100 per cent.
The 30.2 lb rate during October gave only 42 per cent kill. On this
latter plot the living stems were almost completely'defoliated and
ultimately a much higher kill is expected. The 2,3,6-TBA was not
applied during April.

Monuron applied at 3.31, 5.75 and 10.0 lb in May gave 50, 77
and 100 per cent kill and in July 95, 100 and 100 per cent kill. In
October 17.4 Ib gave only 10 per cent kill. Much of the vegetation
in the immediate vicinity of the treated stems was also killed.
Although the application was an overall foliage treatment, it is
probable that much of the effectiveness on conifers was due to root.
absorption rather than foliage absorption. No application of monuron
was made dur Lng April.

TCAat 5.75, 10.0, 17.4, 30.2 and 52.5 lb applied in May gave
15, 45, 90~ 97 and 92 per cent kill. These same rates in July gave
kills of 50, 82, 100, 100 and 100 per cent. For the April treatment
52.5 Ib gave 17 per cent kill while in October only moderate to
severe foliage injury resulted from the same treatment.

Dalapon was less effective than TCAat comparable rates. No
complete kill was produced with 10 Ib at any of the four application
periods. Rates of 17.4, 30.2 and 52.5 pounds in May gave kills of
67, 92 and 90 per cent and in July 12, 83 and 95 per cent. During
April 52.5 Ib gave 22 per cent kill and in October only moderate
foliage injury was produced by that rate. Spruce is more resistant
to dalapon than is balsam fir. Satisfactory control of spruce was
not obtained with less than 30.2 lb. An ester formulation of dalapon
was applied at 17.4 pounds acid equivalent during May. Only slight
foliage injury resulted.

The addition of small amounts of ATAto dalapon sprays has signi
ficantly increased the effectiveness. Ten pounds of dalapon plus 2-1/2
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TABLE1

.. CONIFERCONTROLWITHVARIOUSHERBICIDES ,--,

APPLIEDDURING195,5 - OBSERVEDOCTOBER1226

Rate Ibl100 Date of treatment
Imp gal --

Herbicide H2O April 12 May 30 July 20 October 20

2,3,6-TBA* 5.75 $7 100 L
10.0 100 100 M
17.4 100 100 22
30.2 100 100 42

Monuron**· 3.31 50 95 0
5.75 77 100 L

10.0 100 100 M
17.4 100 100 10

Sodium TCA** 5.75 0 15 50
10.0 0 45 $2 L
17.4 L 90 100 M
30 e 2 L 97 100 M
52.5 17 22 100 M-S

Dalapon** 5.75 0 L L 0
10.0 0 M M
17.4 L 67 12 L
30.2 M 92 $3

...5-2. 5 22 90 95 M

Dal.apon p1us>:d.<*10.0 97
amino triazole 17.4 100 0

2(2 ,4, 5- TP)>:~ 3.31 0 20 67
5.75 10 47 97 0

10.0 M 70 92 L-M
17.4 M-S

Ammonium** 17.4 0 M
su1phamate 30.2 0 S J.1-S 0

52.5 0 67 57 0

Amino triazole* 5.75 L L M 0
10.0 M M M-S
17.4 M s S 0
30.2 S VS VS
52.5 VS VS 15 L

Sodium 25.0 L 27
Ch1orate** 7. L 7
Each value in table represents per cent kill for a 4 -stem plot. L,

-c :»:M,S,VS indicate slight, moderate, severe and very severe foliage injury.
>,'< - Rate in pounds acid equivalent or active ingredient.
** Rate in pounds formulation.
*** - Dalapon plus amino triazole used at 4-1 ratio. Rate is given

for dalapon.
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lb of ATAapplied in July gave 97 per cent kill compared to a3 and
95 per cent kill with dalapon a~one at 30.2 and 52.5 lb. Dalapon
at 17.4 lb plus 4.35 lb of ATA {the same 4 to 1 ratio) gave 100
per cent kill.

Treatments with 2-(2,4,5-TP) at 3.31, 5.75 and 10~0 1b gave
kills of 20, 49 and 70 per cent in May and 67, 97 and 92 per cent,
in July. April treatment at 10.0 lb and October treatment at 17.4
lb were relatively ineffective. As with dalapon, spruce is more
resistant than balsam. Only the 5.75 and 10.0 lb rates applied in
July gave more than 50 per cent kill of spruce.

Awmoniumsulphamate at 30.2 lb produced only moderate to severe
foliage injury in May and July. Kills of 67 and 57 per cent were
obtained with 52.5 pounds in May and July respectively. April and
October treatment at 52.5 pounds produced no appreciable injury.

Amino triazole produced very interesting effects on both balsam
and spruce but as yet there is little in the way of complete kill
even at 52.5 lb. Treatment during July produced the most severe
effects. The 5.75 lb rate gave slight to moderate chlorosis of the
new growth with many terminal shoots completely defoliated. At 10.0
lb the only foliage remaining was on the lower part of the trees.
At 17.4 lb the wood of the terminal shoots was dead but still some
lower foliage remained healthy. Almost complete foliage kill with
all terminal wood dead resulted from 52.5 lb treatment. A high
degree of kill is expected on this plot eventually. Treatments
during May and April gave similar but less severe results. October
treatment produce~ only slight chlorosis of outer foliage even at
52.5 lb.

Sodittm chlorate was ineffective at 37.5 lb in May. In July
kills of 27 and 77 per cent were produced at rates of 25.0 and 37.5
lb.

In ~lly 2,4-D-2,4,5-T gave 32 per cent kill at 5.75 lb, but
in October 1704 lb produced only slight foliage injury.

Erbon at 19.1 lb in July produced only slight curling of the
needles with no permanent injury. 4-CPA, 2-{MCPP) and 2-(2,4-DP)
at 10 Ib were ineffective in October, the only time of application.

Waste transformer oil gave 95 per cent kill in April and 100
per cent in October. Oil-water emulsion, without herbicide, in
ratios of 1-9, 3-7 and 5-5 gave 50, 75-and 95 per cent kill during
October. Oil-water (1-9) spray of 2,4,5-T at 5.75 and 10.0 lb gave
kills of 72 and 50 per cent during October.
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Field Trials

Field trials using conventional power eqnipment have been
carried out with the more promising chemicals. During June 1955
dalapon at 15, 20 and 30 lb/IOO Imp gal was applied to a total of
fourteen acres of a mixed stand of white cedar, red and white pine
and white spruce. At 15-20 Ib severe injury resulted with many trees
surviving; only the 30 Ib rate effected complete control.

During July 1956 2,3,6-TBA, TCA, dalapon and monuron were
applied at various rates to more than-thirty acres of conifers.
Preliminary observations indicate 2,3 s6-TBA to be outstanding in these
trials although final evaluation cannot be made until next year.
Application of 2,3,6-TBA was also made from a helicopter, however no
observations have been made of this test. It has been demonstrated
in these field trials that very thorough coverage of the conifers is
essential for a high degree of kill.

DiscussiQn

Of the six materials applied during April and the fourteen
applied during October only oil, or trea.tments vdth an oil carrier,
produced satisfactory kill. The 2,3,6-TBA is the only other material
with significant kill at these two periods - 42 per cent at 30.2 lbs.
At the time of the April treatment the conifers were still dormant
with no noticeable bud activity. By late May the buds had broken -/
and the new shoots ranged up to three inches in length. By July 20th.
shoot elongation for the season was virtually compl.e t e and the growth
was maturing. All growth for the season had stopped before October
treatment. It appears that with the exception of Oil, the chemicals
investigated in this study are effective for conifer control only
during the growing season. Whether the period of susceptibility of
conifers corresponds to that of deciduous brush is not known but a
close correlation is expected. At the outset of this investigation
it was hoped that a material could be found which would be effective
during September and October in order to extend the spraying season
and better utilize men and equipment. Such has not been the case.

The effect of the various chemicals on vegetation other than
conifers is an important consideration in selecting a material for
extensive use on right-of-ways. Control of both deciduous-and coni
ferous woody growth with one treatment is desirable. Also, the
maintenance of a ground cover is important. The soil sterilizing
effect of monuron and the grass killing powers of such materials as
TCAand dalapon must be considered. Observations of field trials
will aid in evaluating these factors. Other considerations are
corrosiveness to equipment, cost of transportation, hazards to spray
crews, public relations policies involving wild life and adjacent
vegetation, and last but not least, cost. At the present time TCA
and 2,3,6-TBA are considered the most suitable for extensive use.
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Conclusions

(1) The most effective materials for killing conifers and the rates
of application suggested for trial use areg

monuron 3-4 lb active ingredient per 100 Imperial gallons of water

2,3,6-TBA 4-6 lb acid equivalent

silvex 6-8 lb acid equivalent

TOA8-10 lb acid equivalent

dalapon 15-20 lb acid equivalent
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(2) The effective application period for controlling conifers with
water-borne sprays corresponds closely with that for control of
deciduous brush with the same type of sprays.

(3) Qf the two species dominant in these studies, black spruce and
balsam fir, black spruce appears to be the more resistant.

(4) The suitability of these materials for general use will be depen
dent on such factors as cost, corrosiveness to equipment, effect
on other vegetation, hazards in use and ease of application ..

(5) TOAand 2,3 ,6-TBA were conSidered the materials most suitable for
expens i ve use.

Summary

During 1955 fourteen herbicides were evaluated for conifer
control in one hundred and sixty plots comprising more than six
thousand tagged stems. Effective control of the conifers balsam fir
and' black' spruce was obtained with water-borne sprays of monuron,
2,3,6-TBA, silvex, TOAand dalapon applied during the growing season.
With the exception of treatments incorporating an oil or oil-water
carrier, no treatment-gave satisfactory control during April or
October. TOAand 2,3,6-TBA are considered the most suitable materials
for extensive use.
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Conifers • • • • • •
Corn, field •••••
Johnsongrass • • .. •
Oaks .. • • • .. • • ..

A1anap-3
Used on:

Nu!'sery .stock • • • • 69
Po~atoes. • • • • ... 50
Rhododendrons • • .. • 65
Soybeans. • ••• 102,107

AId 2n3. er. .. • • • • .. • • • •• ...
Alfalfa



Conifers ••••••• 329
Corn j field • • • •• 97
Corn" sweet ••••• 30,300
Grapes • • • • • • •• 52
Nursery stock. • ••• 69,80
Oats •••••••••• '24
Peas •••••••••• '34
Potatoes • • • • • • 45 ~ 49
Quackgrass • • • • • • 187
Rhodeodendron. • • •• 65
Soybeans • • • • • .102,107
Squash • • • • • • •• 42

Conifers •••••••••• '329
Copper sulfate ••• •• 151,243
Corn, field .'. ;. .' ••• ;, • . 3

. 59,88,93,97,,181,,187,283
Corn, sweet •••• '•••• 3,24,,30
Cotton .. •• ••••• ''0 •• 3
Crabgrass '. '. ;. • .';' • ~ 0' 3

17,30,55,59,69,93~102~107~12a
·1-43',151,158,163

Crowfoot grass • • • • • • • • • 3
Cucumbers • • • " • • It • • • • 59
Cyanamid. • • • • • • • • • • .28
Cyclamen ", • • • • • • • o. .3
Dalapon • • • • • • • • 0 •• 120

Used on:
Alfalfa. • •• 128,139,,143
Aquatics • • • • • •• 240
Birdsfoot trefoil. • • 143
Bromegrass • • • • ., 143
Conifers • • • • • • • 329
Corn" field. • • • " 97
Johnsongrass • • • • • 169
Ladino elover • 0 •• 143

• •• • • • • 139

Artemisia vulgaris ••. -80
Asparagus. • • • •• 23,83
Beets, table 0 • • •• . 38

Page

tl~nQYvr aalfiGI I I ft ~7
Kale • • • •• ••• 17
Mustard greens. • •• 17
ThILj,=;l'y stock • • •• 69
Onions ••••••• 24,307
Rhodendron • 0 • • • • . 65
Roses. • • • • • • •• 73
Soy'oeans • • • • • .102,107
Spinach ••••••• 17
Strawberries • • • •• 16

! ..Turnip greens. • • •• 17
~Munuron) • • • • • • •• 13

23,120
Usnd on:

Alfalfa.

CIVIU

Page
Broccoli ••• t • • • • •• 17
Broomsedge • • • • • • • •• 203
Bromegrass • • • • • • • •• 143
Brush control • • • • • ., ·188

196,203,209,2l9,233~236,23$
Buckwheat • 0 • 0 0 0 • • •• 3
Cabbage 0 ••• 0 •• 0 •• 3,17~26
Cacodylic acid • 0 • • • • • 15l
Cantalouoe. ~ • 0 ••• 0 •• 3
Carbamate, Ethyl-N,N-di-n-propyl-

thio1 (EFTC). '0 0 0 • • 0 3
Carbamate, sec.-butyl N·(3-chloro

phenyl) •• 0 •• 26,30,38~42~:07
Carbamate,2-(1-chloropropy1J

N-D-chloropheny1). • • .'. 76
. .. 30,38,42,107

Carbamates,2-chloroallyl diethyl
dithio (CDEC)••• 0 • 0 111,120

Used on~

Broccoli~ •• 0 •• 0 17
Brusse1 sprouts •• 0 17
Cabbage • • • • • • 17 ..20
Cauliflower. 0 0 o. 17
Corn, field 0 • 0 • 90~97

Corn" sweet • • 0 30~300
Hanover salad ••• 0 17
Kale. • • • • • •• 17
Mustard greens. •• 17
Potatoe so. • • •• 50
Soybenas • 0 • 0 102,107
Spi~ach. 0 • • • •• 17
Squash • • 0 • • •• 42
Turnip greens. • •• ·17

Carpet weed. • • • • • •• 59J69

Carrots • 0 0 • 0 • o' 3,59,307
Cattail 0 • • • 0 0 • • • •• 240
Cauliflower. 0 0 0 0 •• o' 17
Cherry, black. 0 • 0 188,203,227
Chestnut ••••• 0 • •• 188,209
Chickweed • • • • 0 0" • 0" 3

16,17,30,69,150
Chinquapin. • 0 • • 0 0 • •• 209
Chlordane • • 0 • • • • • •• 158
Chlorate~ sodium. 0 0 • 0 • • 329
Chlorea • • • • • • • • • •• 169
CIPC •••••••••••• ·120

Used on:
Alfalfa •••••• 139,150
Artemisia vulgaris. 80
Broccoli 0 • • • •• 17
Brusse1 sprouts •• 17
Cabbage. • • • •• 17 , 26
Cauliflower. • • •• 17
Chrysanthemum. • •• 76
Crabgrass ••••• 0 158



Page
Orchard grass • • •• 143
Potatoes. •• • •• 45,50
Quackgrass ••• 178,181,187

Daisy • • • • • • • • • • • • 312
Dallis grass. • • • • • • •• 3
Dandelion • • • • • • • • •• 52
Dich1ora1 urea. • • • • • •• 26
Dinitro (DNOSBP)

Used on:
Alfalfa. • • • • • .150,319
Beans, lima. • • • •• 38
Corn, field ••••• 181,283
Corn, sweet 29,30,300
Ladino clover. • • • • 319
Peas • • • • • • • •• 34
Potatoes. • • • • • 45,49
Soybeans • • • •• 102,107
Squash • • • • • • •• 42

Diuron • • • • • • • • • •• 13
Used on:

Cabbage. • • • • • •• 26
Corn, field ••••• 93,283
Corn, sweet. • • • •• 30
Onions • 0 • • • • • n 24
Potatoes • • • • • • l,.5,49
Rhododendron. • • • • • 65
Squash • • o. • -. •• • 42

Dock • • • • • • • • • • • • • 52
Dogwood••••• Q •••• 203,209
Downy chess. • • .. • • • • fJ .. i3?
Eggplant • 0 ~ • • • • • • • •

Eleusine indica. • • • • • • • 17
Endothal

Used on:
Beets, table 38,307
Soybeans. • • • • • • 0' 107

Equipment •••••••• 247,248
Erbon •••••••••••• 0-329
Extension. 0 ••••••• 267;272
Fenuron •• 0 • • • • • •• 97;102
Fern, sweet •••••• 0 203,219
Fescue 0 • • • •• 0 • • 3,151,163
Foxtail. •• 3,59,93,128, 283,300
Ga1insoga. 0 •••••••• 17,30
Goldenrod. • • • • • • • • • • 312
Grapes • • • • • • • • • • • • 52
Greenbriar • • • • • • • • • • 203
Groundsel ••••••••• 97,102
Gum, black •••••••• 203,209
Hanover salad. • • • • • • ~ 17
Heather ••• • • • • • • 3
Henbit •••••••••• 3,17,69
Hibiscus. • • • • • • • •• -240
Hickory •••••••••• 203,209
Highway. • • • • • • 0 ••• 1,310

Page
Honeysuckle • • • • • • •• 203
Horsenettle • • • • • • •• 52
Inhibitors, Growth•••• 0 2
IPC ••••• 0 •••• o. ·107
Johnson gre.ss • • • • • • • ).,169
Juneberry 0 • • • • • • •• 188
Kale. • • • • • • • • • •• 17
Ladino clover •••••• 143,319
Lamb' s- quarters • • .' 0 .' 0 .' 3

28,30,93,107,128,283,300,319
Lespedeza • • • • • 0 • • •• 3
Lettuce • • • • • • • 0 • •• 3
Light effects on herbicidal

activity. • • • • • • • • 275
Locust. ~ •••• 0 ••• 0 • 209
Maleic hydrazide.' •••• ' •• ·181
Maple, Red•• 188,203,209,219,227
Methyl bromide. • • • • • • • 28
Milkweed. • 0 • • • 0 • • •• 55
Millet, wild. • • • • • • 0 • 240
Morning glory •••• 0 .3,52,107
Motor, Air-propeller outboard 247
Mustard • • • • • • • • • ., 3

59,128,275,300,319
Mustard greens. • • • • • • • 17
Myloneo • • • • • • • • • • • 58
Neburon

Used on:
Alfalfa. • • • • • • • 128
Beets. table •• 0 • • 38
Birdsfoot trefoil. • • 128
Cabbage. • • • • • •• 26
Corn, Field. • 0 • •• 97
Corn, Sweet • • • • • 30
Potatoes • • • • • • • 49
Soybeans ••••• 102,107
Squash • 0 • • 0 • • • 42

Need1erush. • • • • • • • • • 240
Nitrification, effect of herbi-

cides on. • • • • • • • • 120
Nursery stock • • • • 0 • •• 69
Oaks, mixed •• 0 •••• 188,219
Oaks, Black •• • • • • • • • 203
Oaks, chestnut •••••••• '209
Oak; Red••••••••• 209,227
Oak; Scrub •••••••••• '209
Oak, white. 0 • •• 203,209,227
Oats'. •• ••••••••• 3
Oats, wild. • • • • • • • •• 3
Oil ••••••••••• 0 0,329
Onions. • • • • • • •• 3,24,307
Orchard grass • • • • • • • • 143
Oxalis •••••••• 0 ••• 312
PCP • • • • • • • • • • • • • 167
Peas. • • • • • • • • • •• 3,34



• 319
• 319

• 319
o 329
• 319

Page
• • • • • • •• 3
• • • • • 0 •• 203
• • • • • • •• 3
acid,2,4-dich1oro 13

Peppers • 0 •

Pepper bush •
Peppermint • •
Phenoxyacetic

Used on:
Alfalfa •• 0 • 0 •• 128,319
Aquatics • • • • .... 140
Beech.·. •••••• 196
Birdsfoot trefoil •• 0 ·128
Brush. 0 ••• 203,209,219

, Cor-iZers. • .. • ..... . 329
Cor~~ fiel~ •• 90,93,97,283
COL'Q 1 sweet • 0 • •• 30
Ga~lic ~. • • • • • • 173

'Highway 0 0 • • • • • 1,310
, Ladino clover • 0 • • • 319
Mapl~ ~ 0 0 • 0 •••• -196
Oaks•• 0 • 0 0 •• 188.209
Pine. • • • • • • • • • 233
Residues. 0 • • 0 • • 0 286
Soybe ans , • • 0 • • 0 • 107
St~~ps. • • • 0 • • • • 294
'Iflildcarrot. • • 0 • 0 • 315

2,4,7-trichloro used on:
Aquatics. • • • ••• 0 240
Aspen • •• .0 • • 0 • 196
Beech • 0 • • • 0 0 •• -196
Brush •• 0 203,209,219,227
Conifers ••• 0 •• «> • 329
Highway • • • • • • •• 1
Maple,sugar •••••• 196
Oak. •• ••••••• 188
Stumps • 0 • • • • • • 294

2-methyl-4-chloro used on:
Alfalfa • • • • 0 • • • 319
Garlic. • •••••• 173
Ladino clover • • • • • 319
Peas~ ~ • ~ • 0 • 0 • • 34

3,4-dichloro used on:
Alfalfa • • • • • • •
Ladino clover • • • •

4-ch1oroused on:
Alfalfa • • • • • • •
Conifers. •• 0 0 0 0

Ladino clover • • • •
Phenoxy butyric acid

2-methyl-4-ch1oro used on:
Alfalfa •• 0 0 • 0 128,319
Beets • • • • • • • • • 38
Birdsfoot trefoil 0 • • 128
Garlic •• 0 • • • • • 173
Ladino clover • • • • • 319
Peas •• •.•••••• 34
Soybeans ••••• 102,107

Page
2,4-dichloro used on:

Alfalfa • • 0 • • • • • 128
Beets, table. • • • • • 38
Bjr(~sfoot trefoil • • • 128
Pe&s. • • • • • • • • • 34
Sovbe ans. • • • • • 102,107

Phenoxyethyl sulfate, sodium
2,4-d:Lchloro and derivatives
used on:'

Beets, table •••• , 38
Crabgrass. • • • • • • 158
Garlic 0 0 • • • • • • 173
Nursery stock. • • •• 69
FL~ododendrons. • • •• 65
Soybeans , •• •••• 107

2,4,5-trichloro and derivatives
used on:

Potatoes • • • «> • •• 50
Soybeans • • • • • • 0 107

Phenyl mercuric acetate ••• -151
158,163

Phosphite-t~is-(2,4-dichloro. .
phenoxythyl) •• )0,38,42,50,93

Phragmites • •• • ••••• '240
P~ne ' ••• -107;209;227
Pigweed •• 3,17,30,59,93,107,283;300
Plantain • • • • • • • • • • 3,312
Poison ivy • • • • • • • • • • 238
Polybor-chlorate • • • • • • • 120 ,~

Potassium cyanate
Used on:

Crabgrass • • • • • • • 151
Onions. .".....:3 07

Potatoes'. 0 ••••••• 45,46,48
Primrose, water •• ' •••••• 240
Proprionic Acid,'2,4-dichloro-

phenoxy, 2,4,5-trichloro
phenoxy and derivatives. • 13
Used on:

Conifers • • • • • • • .329
Corn • • • • • • • • • 102
Oaks • • • • • • • • • 188
Soybeans • • • • • • • 107

Purslane ••••••• 3,17,30,59,69
Quackgrass. • • • .. • • • .. • . -52

75,128,178, 181;187
Radish. • • • 0 -. .. • .. • .. • J,59
Ragweed ••• 17,55,107,128,283;312
Red clover • ~ • • • • • • • 3,143
Redtop •••••••••• 76,179
Rhododendrons • • • • • • •• -65
Ryegrass. • • • • • • • • • 3,1r ,52
Salt. • • • • • • • • • • • 38,307
Sandspur. • • • • • • • • • .' 3.
Sassafras. • • • • • 188,203,209



Page
Sedge • • • • • • • • • • • • 219
Shadbush~ • • • 5 '" • • • • • 209
Shepherd's purse. • • • • • 0 .3

........... Simazin
Used on:

Sweet Corn 0 • • • 0 29,.300
Field Corn

'" • • '" • .93,283
Quackgrass • • 0 0 • • -179

Smartweed • • • • • • • '" 17~30,240
Sorghum '" • • • • • • • • .. '" 3
Sorrel, field • '" • • • • • • 52
Sourwood. • • • • • • • 0 • • 209
Soybeans. • • • • • • • • 3,102,107
Sow thistle • • 0 • • • • • • . 75
Spinach • • .. • • • • • • • • 3,17
Spurge, nodding • • • • • .. .. 3
Squash. • •

'" • • • • • " • • ),42
Ster ilant s '" • • • • • .. • • • 2
Stock • • • ~ • • • • • • • • .3
Stoddard solvent • • • • • • .307
Strawberrie s , • • • • • • • • 3,312
Sudan grass '" • • '" • • • • • 3Sumac • '" '" • • • • • • 0 · 203,209
TCA '" '" • • • • • • • • .. '" • 120

Used on~

Alfalfa • '" • • '" •• 139
Beets, table ••••• 38,307
Birdsfoot trefoil •• 143
Conifers • • • • •• 329
Johnson grass 0 • •• 169
Ladino clover • • '". 143
Quackgrass •••••• 178,187
Red clover. 0 '" • • •• 143

Timothy. '" • • • • • • • • •• 143
Tomatoes' ••••• '" • • • •• .3
Triazine,2-ch1oro-4,6-bis

(diethylamino)-s
Used O~1 ~

C&b~age • • • • • • •• 27
Corn, field • • • • •• 93
Corn, sweet • • • • •• 300
Potatoes. • • • • • • '" 45
Quackgrass. • • • • •• 179

Tulip • • • • • • • • .'. .'. 0 - 203
Turf •••• ~ 3 '" 151,158,163,169
Turnips • • • • • • • • • •• . 17
Vapam • • • • e o II .. • 0 ct e. • 27
Waterchestnut • • • • ••• 240,247
Water hyacinth. • • 0 • • •• 240
White clover. • • • • • • •• 3
Wild carrot • • • • • • ••• 52,315
Wild garlic • • • • • • '" • • '" 173
Wild radish 0 • • • • • • • • ~. ' .3
Witch-hazel •••••••• 188,203
Zinnia • •• ••••••• o. .3
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NORTHEASTERNWEEDCONTROLCONFERENCE

MINUTESOF THE BUSINESSMEETING

January 11, 1957

The meeting was called to order by the President, L. L. Danielson.

The Secretary read per-t.Lnerrt parts of minutes from the previous
business meet.Lng which wer e approved as read. A registration of 540
was reported with the flnal registration totaling 574. This is the
largest number to attend a Northeastern Conference.

The report of the Treasurer was given in brief and it was indi
cated that the complete report would appear in the Supplement.

Mr. C. O. Cartwright, county agricultural nt in Essex county,
Massachusetts was introduced as winner of the extension award by
S. N. Fertig. Mr. Cartwright has been working in weed control for
the past 10 years. During that time he has cooperated with industrial
and extension personnel. In 1956, 72 demonstrations of weed control
were established by him.

J. G. Van Geluwe announced two awards for outstanding progress
reports in research. A. J. Kerkin and R.,A. Peters received one
award of $100.00 for their paper entitled, "Herbicidal Effectiveness
of 2,4-DB, MC?B, Neburon and Others as Measured by Weed Control and
Yields of Seedling Alfalfa and Birdsfoot Trefoil". W. C. Bramble
W. R. Byrnes, and D. P. Worley received an award of $100.00 for the
paper entitled, "Effects of Certain CommonBrush Control Techniques
and Materials on Game Food and Cover on a Power Line Right-or-way".

Mr. Aldrich reported for the balloting commit~ee consisting of
G. H. Ahlgren, R. E. Engel and R. J. Aldrich. C. L. Hovey was elected
president; S. N. Fertig vice-president; D. A. Schallock treasurer,
and; R. J. Aldrich secretary.

President Danielson announced the appointment of L. R. Reed and
R. E. Engel as an auditing committee.

President Danielson commended all those who had a part in making
the meeting a success before turning the meeting over to the new
president, C. L. Hovey.
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The following committee appointments were announced by president
Hovey: ' ,

Program Committ~ Chairman - J. R. Havis'

Coordinating Co~nittee Chairman - E. Mo Rahn

Sustaining Memberhip Committee Chairman - E. D. Witman

'Public Relations Committee Chairman - L. G. Utter

Awards Commlttee Chairman - L. L. Danielson

Publications Committee Chairman - R. J. Aldrich

Proceedings Published by

,Morthe,astern Weed Control Conference

popie s available" from ,
pr." Ri<;:hard J. Aldrich, seey.

, Fartl1_'C:r:~f'S Dept! ~ R'I.ltgersU1liversity
NewBrunswick, New Jersey

Price $3.00 per copy, postpaid

, ;'



NORTHEASTERN\mFJ) CONTROLCONFERENCE
Treasurer's Report
February 12, 1957

,3

Receipts

Cash on Hand, February 7, 1956
Sustaining Membership
Sale of 1956 Proceedings after Conference
Sale of 1957 Proceedings at Conference
Registration
Luncheon tickets
Payment for lveed Society Abstracts
Payrnent for photo

$ 1,943.52
1,510.00

796.12
1,012.00

846.00
675.00
181.92

5.00

Expenses

General
Travel of Executive Committee
General Correspondence
Telephone
Pictures
weed Society Abstract

Total

$ 393.44
312.97

4.49
15.00

158257,
$ 804.47

Publications
1956 Supplement
1957 Supplement (partial)
Coord. Committee Report
News letter
1957 Proceedings

Total

361.43
65.00

365.00
247.75

1,019.69

Meeting
ClerIcs
Awards
Travel
Radio Tape Service
Pictures
Hixers
Luncheon
Luncheon tickots
Typewriter rental
Name cards
1956 Carry-over costs
Miscellaneous

C 116.12
300.00
71.75
58.00
40.00

164.02
663.73

8.75
13.30
18.40
15.98
35.85

Total [::'1,505.90

Total Expenditures
Cash on Hand, February 12, 1957

~ 4,449.24
2,520.32

Total 4?6,969.56
\,dcp n
"I, l!1! ~(>\tuili~ c·t~.
D. A. Schallock, Treasurer

~~
L. R. Reed

\1e have examined the foregoing financial statement of the Northeastern Weed Control
Conference and find it correct as submitted.
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REPORTOF THERESEARCHCOORDINATINGCOMMITTEE
OF THE

NORTHEASTERNWEEDCONTROLCONFERENCEFOR1957

The following report is based upon a survey of all Ag~icultural

Experiment Station and industrial personnel actiYely engaged in weed
work in the northeastern area.

The materials~ rates, and methods given here are not recommenda
tions of this Confersnce for general or local use, and shall not be
conetirued as such.

The report is a compilation of experimental and practical trial
results which may be used as a guide in establishing weed control
methods for local trials.

Public Law 51S, cowmonly know as the Miller Amendment, places
responsibility on any agency or person making specific recommendations
for use of herbicides on crops to be used in interstate commerce. At
the present time it is held that not only the seller of the chemical
but the person or agency making a recowmendation which results in
illegal residue may be legally liable. For this reason actual recom
mendations for commercial use must be made by local Extension agencies
and by the Chemical Companies who market the herbicides. The status
of a given herbicide on any crop can be determined through correspon
dence with the manufacturer.

Practi..~~ Jll 1!!i§. .rm.~ are .Q.Dthe basi~ of ll2J.o1Q.cal activitl
only. No .ill,empt E,Sl§..l!ttQ!!1ad~ 12 des,!gnate ~ge...§ iIDich Jlill in::.
sure residues below the limits set under Public Law 518.- -.......-- -- ---- - --

No part of this Report may ,be reprinted under the name of the
Northeastern Weed Control Conference without the expressed permission
of the Executive Con~ittee of the Conference.

John R. Havis, Chairman
Waltham Field Station
University of Massachusetts
Waltham, Massachusetts



VEGETABLESGROUPI
Carrot Family, Cole Crops, Salad Crops and Green Crops

R.. Do Sweet
Cornell University

Ithaca, N. Y.

Cant ri by,r,or§.

5

1. Maine
2. Mass.
3. Mich.

CarrotG

1.nGeneral~

4. N8WJersey
5. N. Y. (Cornell)
6. N. Y. (Long Island)

7. Penn.
S. Virginia

Stoddard Solvent 75-100 gals. (2,7)~ SO-120 gals.
(8i~ 6?brOgals. (4), 60-100 gals. \5}t
Cone: ::!..O::1S:

WLen ':i.i.r::ot,~ and weeds are small (4)
\'Jhen (:::,:~.:rots have lor' more true leaves (2,5,7,8)
n Appl:r en coc.l., at ill, cLo-....cy day" (2)
"Apply to dry foliage" (2,8)
"Do not allow solvent to stand in sprayer more time
than is needed fer actual spaying, because minute
quantities of fungicides and. insecticides will be
dis solved and will be very toxic" (5) .

Promising in Tria~~

CIPC + Stoddard Solvent - 1 or 2 lbs. + 75 - 100 gals.
Tests for 2 y:cs. promising, but exact proportions
not yet determined. Tends to give longer residual
weed control. (5)

Prpbl~-R~di9~ Special St~

A·longer lasting cheaper herbicide needed. (2,5)
Control for ragweed and galensoga. (5,S)

Parsni12s

In Gener.al !Js§.

Same as carrots - except:
nOnly 1 application tl (2)
tfUse minimum dosages ft (5)

Promising in Trials .

No work reported.

Problems Needi.ng S12ec:lal Study

Same·as carrots.
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Celery

In General Use

Same as carrots - except:
Not safe on emerged celery. (2)
Not safe after transplanting. (5)

Pe.rs1 ey

In General !~

Same as carrots. (a)

Promising in Trials

No work reported.

Problems Needing Specisf St.udy

Same as carrots.

Spinach

In General Use

CIPC 2 Ibs/A warm weather
1 Ib/A cool weather (below 500-60° F)
Immediately after planting - (2,3,4,5,6,7,a)

Promising in Trials

CDEC4 Ibs/A
3 Ibs in cool weather. (a)

Remarks: less stunting than with CIPC
2 years screening and yield trials.

Problems Needing Special Stugy

Better chemical for control of warm weather weeds such
as lamb's quarters, pepper grass. (2,5,8)·

Seed beds of: Cabbage. Cauliflower. Broccoli. Brussel's Sprouts,
Mustard Greens.

In General Use

Cabbage - same as for spinach. (8)



Promising in Trials

CDEC4 lbs/A immediately following planting. Cut rate
to 2-3 in cool weather.
Best results when ~ to In irrigation water added after
treating. (8)'

Problems Needing Special StucU:

"A chemical that will control lamb's quarters" (5,8)

7

Transr-}JIDt~d Cole Crops:

In General Use............. ..

CaP.~sge! Caulifl_C2.~.r. Bro ccoli and
Br~el?s Sprout~.

Nothing

Promisin~n Trials

No reports

Problems Needing Special. Study

A good selective needed.

Leafy Crops: Kale, Collards. Turnip Greens, and Hanover Salad

Same as spinach. (8)

Lettuce

S~ne as for spinach. (5)

VEGETABLECROPSII
Tomatoes, Peppers, Asparagus, and Sweet Corn

S. Ke Ries
Department of Horticulture
Michigan State'University

East Lansing, Michigan

.Contributors

1. American Chemical Paint 00.
2. American Cyanamid Co.
3. Carbide & Carbon Chern. Co.
4. Univ. of Connecticut
5. Univ. of Delaware
6. Dow Chemical Co.
7. DuPont
8. Grange League Federation
9. Univ. of Maine

10. Univ. of Maryland
11. Univo of Massachusetts
12. Michigan State University
13. Monsanto Chemical Co.

14. Naugatuck Chemical Co.
15. Univ. of New Hampshire
16. New Jersey

a) .Extension Service
b) U.S.D.A., Rutgers

17. New York
a) L. I. Res. Farm
b) Madison County

18. Penn. State University
19. Univ. of Vermont
20. Va. Truck Exp. StaG
21. Virginia Agr. Expo StaG
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Tomatoes

In General Use

None

Promising in Trials

1.

2.

Natrin, 3 Ibs. one month after transplanting and at
lay-by (5), 2-4 Ibs. after tomatoes are established
(2), 2-4 Lbs , when tomatoes have 2 n cluster (19).

CDAA,6-8 Ibs. after setting in the field (13).

CIPC, 2 Ibs. at lay-by (20).

CDEC-
(a) 6-8 Ibs. after setting in field (13)
(b) 6 Ibs. at lay-by (20)

7.

6.

Neburon, 2-4 Ibs. at lay-by or after first cultivation
(7" 20,10). .

DCU, 3 Ibs. after first cultivation (10).

DNOSBP,9 Ibs. preplanting and avoid disturbance of
soil (21).

Problems Needing Special Stud!

1. Find a good selective weed killer.

2. New chemicals should be screened, including granular forms.

Peppers

In General Use

None

Promising in Trials

1. Natrin, 3 Ibs. one month after field setting and lay-by
(5), 2 Ibs. 5 weeks after setting (19).

2. CDEC,4-6 Lbs , pre-emergence and' ·after setting in' field
(13) •

3. Granular eIPC, 2 lbs. after first cultivation (10)

4. DNOSBP-
(a) 3 Ibs. before setting plants (19)
(bL 9 Ibs. before setting; avoid disturbance of

soil (21).

Problems Needing Special Study

1. Find a good selective weed killer
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Established As~aragus Beds

In General Use

1. Monuron, before discing in the spring and after the "
cutting season. Rates up to 2 lbs. (5,9,12,16a, 16b,
l7a 18, 21)~ Rates up to 3 Ibs. (4 7,11). Rates up
to i lb. (10). Rates up to Ii Ibs. (19). 2 Ibs. before
cutting season, 1 lb. after cutting season (20).

2. SES, 2-4 Ibs. before or after cutting season (3), 2-2i lbs.
before spear emergence (19).

3. 2,4-D, Ii lb. before spears emerge (4). 1 lb. before
spears emerge (1$).

4. Alanap-3, 3-6 Ibs. before and after cutting season (14).

5. Gra~ular cyanamid, 150-300 Ibs. just before cutting
season over the row or 400-800 Ibs. during or after cut
t:Lng season (16a), 200 Lbs , either before or after cutting
season (19). .

6. DNOSBP,3-6 Ibs. before spear emergence (19).

7. Dalapon, 13 lbs. summer-or fall rreplantin g treatment
on actively-growing quack grass 6,12}.

Promising_in Trials

1. ATA, 4 Ibs. before and after cutting season for control
of susceptible perennial species.

2. Dalapon, 9-13 Ibs. either before or after cutting season
when quack grass is 6-$ inches tall (6,12),"10-15 Ibs.
after cutting season for Bermuda grass (16b,21).

3. 3Y9, 2-4 Ibs. before and after cutting season (14).

Problems Needing More Work

1. Control of ~erennial weeds such as quack grass, bindweed,
Bermuda grass, milkweed, horse nettle and Canada thistle.

2. Control of asparagus seedlings.

3. Soil incorporation of herbicides.

4. Study of granular forms of herbicides.

Asparagus Seedbed

In General Use

1. Stoddard solvent, 75-100 gals. prior to emergence (4,12,19).
25 gals. over row when sprouts 2 inches high (16a).
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2. PCP, 6 gals. (10% emulsifiable) in 60gal1ons just

before seedlings emerge (5,19).

3. DNOSBP,3 Ibs. just before asparagus emerges (6,12).

4. Monuron, 1,Lbs, w:i.thin 7 days of planting (11,19),'
I! 1bs. after seedlings are 0 inches high (5).

Promising in Trials

1. Monuron, 3/4 to Ii Ibs. before seedlings emerge (12,16a).

2. DN03BP,3 Ibs. before seedlings emerge (16a).

Problems ~~ding Mo:r~ Wor.15

1. Safer, better method of control

Sweet Corn

In General U~

1. 2,4-D. i Ib amine from emergence to 6 inches high (6,10,
11,17b~lB,19,21). 1 1b in spike stage (12). I-I! Ibs.
ester before emere;ence (4). I-Ii 1bs. amine before
emergenge (~p.). t 1b amine when weeds an inch high (5).
! lb. 2,4-D acid post-emergence (9). 1/3 - ! lb. from
planting to come-up (17a). 1 lb. just before emergence
(lB). ~ - i lb. early post-emergence (20).

2. DNOSBP. 3 1bs. at emergence- (5,12,6,9,11,16a). 4! to
6 1bs. at planting (6,11,16a). 3 Ibs. pre-emergence (10,
16b, 17a). I-Ii lb. at· emergence (16b). 4 Ibs. before
or at emergence (12,17b,19). ,:3-6 Lbs, after ~lanting to
emergence (lB). 1!-3 Ibs. from emergence unt~l corn
2 inches high (lB). 6 Ibs.;pre-emergence (21). 4-B Ibs.
pre-emergence (4). - ~.. -. _

3. Dalapon. 9 Ibs. fall preplanting on actively growing
quack grass (6).

Promising in Trials

1. Simazin, 1-4 Ibs. immediately after planting (1,21),
2-5 lbs. immediately after planting (17a); i - 2 Ibs.
before emergence (BJ; 4 Ibs. Simazin at emergence (12).

2. ATA, 4 Ibs. ten days before plowing and planting for
control of susceptible perennial species (2).

3. Dalapon, B-12 lbs. fall or spring application at least
6 weeks before planting for control of quack grass (12),
4-6 lbs. for seedling grasses with drop nozzles as a
directed spray after corn is 3 feet tall (6).

4. Diuron, .75 to 1.0 before emergence (7).



TCB~ 1 lb. before emergence (11), 2 1bs. at emergence
(12).

5. Neburon, 3 1bs. in 4 to 5-1eaf stage (10).

6.
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7. Emid; 1.5 lb. before emergence (11), 2 Ibs. at emergence
(12), 1 lb. pre-emergence (16b).

8. PCB, 1 lb. before emergence (11).

9. CDEC, 6 1bs. before emergence (11,16b).

10. CDAA,3-5 1bs. before emergence (13).

11. 3Y9~ 2-6 Ibs. before emergence or when 2-4 inches high
(14). 444~ 3-6 1bs. before emergence (16b).

12. Monuron, 1 Ib, at emergence of corn.

Problems Needing Specie'll St}ldl';

1. Lower cost herbicide, non-hormone type.

2. Soil incorporation.

VEGETABLECROPSIII
Vegetable Legume and Bulb Crops

William Lachman
University of Massachusetts

Amherst, Mass.

Contributors

1. American Cyanamid Co. 9.
2. Conn. Agric. Kxt. Servo 10.
3. Columbia-Southern Chern. Corp. II.
4. Delaware Agric. Expt. Sta. 12.
5. Dow Chemical Company 13.
6. DuPont 14.
7. Geigy Agric. Chemicals 15.
8. Maine Agric. Expt. StaG 16.

17.
18.

Beans (Limai' Snap., W..9.....QI'.Y-F;.dib1el

In General Use

Maryland Agric. Expt. Stat
Mass. Agric. Expt. Stat
Naugatuck Chemical Co.
N. J. Agric. Ext. Servo
N. Y. Agric. Expt. StaG
Niagara Chemical Div.
Penn. Agric. Expt. StaG
Vermont Agric. Expt. StaG
Virginia Agric. Expt. StaG
Michigan Agric. Expt. Sta.

1. DNOSBP- 3-9 Ibs. in 25-40 gal. water per acre" at plant·
ing or just before emergence. (2,4,5,8,9,10,12,13,15,16,17)

2. Pel1eted Santobrite - 20-25 1bs. in 30-50 gals. per acre
just after seeding (4)~

3. Chioro IPC - 4 Ibs. before emergence of beans in 40 gals.
of water. (14).
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2.

3.

" 4.
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Peas

Promising in Tr~

1. ATA- 4 lQ$. active per acre 10 days before plowing and
planting for control of Canada thistle, milkweed, quack
grass, horse nettle etc. (I)

2. Ch10ro IPC - 4-6 lbs. per acre - ~ccasional injury (3).

3. CDAA- 6 lbs~_for_control 'of annual grass and giant
- foxtail. (4). '

4. Chlorazin - 4-6 lbs. pre-emergence per acre. (7)

5. Niagara 5521 - li-2! gals. per acre. (15)

6. ACPMll8 ..2 Ibs. per acre • (15)

7. ACPMl19 - 2 Ibs. per acre. (15)

8. Neburon - 3-6 Ibs. active per acre. (6,15)

Problems Needing Sl!cial Study

1. Late germinating grasses such as green and yellow fox
tail. (13)

2. A post-emergence treatment for weed control during
fruiting is needed. {17)

In General Use

DNOSBP- 3-6 lbs. at planting in 30-50 gals. water.
Soil must be moist. (2,5,8,9,10,16,17)

DNOSBP--li-3Ibs. at emergence in 30-50 gals. water.
(2,5,8,16) - ' -

DNOSBP-1-2t.lbs. g:as 3-8 inches-tall.-Use 50-75 gals.
water. ,Temp. at 65 -80 0F. (4,9,10,12,13,15,16,17)

Chloro lPC, ....4.,6 lbs. miscible per acre in 40 gals.
water at p1an'ting time. (14)

Promising in Trials

1. DNOSBPamine - air application using '-10 gals. spray
per acre. (5)

.. 2. :Neburon - pr$-emerg:~nce at 3":'4 lbs. active per acre. (6)

3. Chlo~azin - pre-emer~eneeQt 4-6 Ibs.. per acre. (7),

Problems Needing Special Studv

1. Selective that can be applied post-emergence from the air.
(4)
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2. A more selective chemical is needed for this crop for

post emergence application. (13,17)

Onions

In General U~

1. KOCN1% spray at 100 gals. per acre on seed onions at
emergence or after flag stage. Same for sets until
6u higho 2% spray at 100 gals. per acre after 6ft high
or larger on both seed and set onions. {1,8,12$16,17}

2. ChIaro IPC - 2-6 lbs. active ingredients in 20-60 gals.
of'water per-acre in pre-emergence applications.
(2$3;y,lO,13,14,15,16,17)

3. Aero Cyanamid Special Grade - 75 1bs. pre-emergence. (16)

Promising in Trial~

1. Neburon - pre- or post-emergence application at 3 or 4
lbs. active per acre. (6)

2. Chlorazin - 4 to 6 lbs. per acre both pre- and post
emergence. (7)

3. CDAA- 4-8 Ibs. looked good on muck only. (13)

4. CDEC- 4-8 Ibs. looked good on muck only. (13)

Problems Needing S£ecial Study

1. Grass and lambs quarters control without damage to onions.
(13 )

2. A more effective post-emergence weed killer needed for
seeded and set onions. (17). .

3. A good pre-harvest herbicide is needed. (10,18) .

VEGETABLESGROUPIV .
Cucumber, Muskmelon, Watermelon, Squash

Pumpkin and Sweet Potato

A. W. Feldman
United States Rubber Company

Bethany, Connecticut

Listed below are the states that submitted reports and the
assigned code number to designate each state.

1. Connecticut
2. Delaware
3. Maine
4. Massachusetts

5. Manyland
6. Michfgan
7. New Hampshire
8. New Jersey

9. New York (Long Island)
10. Pennsylvania
11.' Vermont
12.. Virginia
13. West Virginia
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Cucumber. Muskmelon and Watermelon

In General' Use .-
A. Pre-Emergence

Alanap-J 2-6 1bs/A (1,2,3,6,8,10,11,12,13)
Dinitro 2-4 1bs/A (1,4,7)

B. Post-Eme.rgen~

A1anap-3 2-4 Ibs/A (2,10) .

Promising in Tri~l£

CDEC4 1bs/A (1)
Alanap Granule 41bs/A (1)
DNGranule'2-3 lbs/A (12)
Dinitro (2,9)
Alanap-3 2-3 Ibs/A (9) (Post-Emergence)
C&C9500 8 1bs/A (1) (Post-Emergence)

Squash and Pumpkin

In General Use

Pre-Emergence

A1anap-3 2-4 1bs/A (1;6;8;10,11,12,1))
Dinitro 2-4 1bs/A (1,3,4,7,9)

Promising in Trials

Dinitro 3 1bs/A (2,9)

Sweet Potato

In General USi

A. At Planting

A1anap-2 (6)

B. Lay-by

A1anap-2-41bs/A (12,6)
CIPC 2 1bs/A (12)

Problems Needing Special Study

1. Effect of weather on herbicides.

2. Proper timing of Alanap-3 for post-emergence use.

3. Investigate use of granular herbicide for pre- and post
emergence use.

4. Howto make herbicides more dependable.
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VEGETABLECROPSV

Potatoes and Root Crops

Richard L. Sawyer
Long Island Vegetable Research Farm

ni1Terhead~ NewYork

Contributors

1. American Cyanamid Co.
2. Carbide & Carbon Chern. Co.
3. DuPont
4. Cornell University
5. Dow Chemical Co.
6. G.L.F o Soil Building Service
7. Long Island Vega Res. Farm
8. Niagara Chern. Co.
9. Ontario Dept. of Agric.

Irish Potatoes {Pre-emergence)

In General Use

10. Penn. State University
11. Rutgers University
12. University of Delaware
13. University of Maine
14. University of Maryland
15. University of Massachusetts
16. University of Rhode Island
17. University of Vermont
18. Virginia Truck Exp. Sta.

1. DNOSBPfrom Amine Salts: 3-6 Ibs./A .
In general agreement (5,7,8,10,11,12

i13,14,15,16,17)2. DNOSBPfrom "generals" water oil emu sion, 3-5 Ibs/A
In general agreement (8,12,,16) ,

3. SES, 2-4 Ibs!A In general agreement (2,18)

Promising in Trials

1. Karmex DW,~-3(4 1bs/A (7~3yrs.;12,2yrs, and 3)
1-1 2 Ibs/A (16)

2. Quack grass control Amino triazole 4 lbs/A and plow down
(1 2yrs 1 "

3. Ne~uron, 2·4 Ibs./A (3,2yrs.) ,
4. Geigy 444E, 8 Ibs/A (10)
5. Amino Triazole, 5 1bs/A (10)

froblems Neening Special Study

1. Nut grass control (16)
2. Relation of cultivation to use of chemicals (10)
3. Relation'of moisture to effect of chemicals (10)

Irish Potatoes (Post-emergence)

In General Use

1. SES, 2-"4 lbs/A
In general agreement (2,14,18)

Promising in Trials

1. CDEC,6 lbs/A (4 1 year; 7, 2 years)
2. Crag, 3-4 Ibs/A f4, 1 year; 7, 3 years)
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3. Natrin, 3-4 1bs/A'{4,1 year: 7,) years)
4. 3Y9,' 2-6 1bs/A (7,2 years; 16, 1 Y,ear)
5. CDIC; 6 1bs/A (4, 1 year)
6. 2,4D, 1 1b/A (4,1 year)
7. Da1apon, 1 1bs/A (11,3 years)
8. DNOSBP,1~-3 lbs. plus Dalapon 2-4 lbs. (5,2 years)

Problems Needin~ Special Study

1. Grass control particu1ari1y annuals (4,6$7,10,13,15)
2. Comparison of granular versus spray applications of

strong weed killers (7,18)
3. Effect of Da1apon on quality of potatoes
4. Evaluation of low rates of Dalapon

Root Crops

Beets

In Genera,l Use.
I. NaC1, 200 lbs/A post-emergence (9,17)
2. Karmex W, 3/8"- 5/8 lb/A pre-emergence (4)
3. Sodium TCA, 8-12 lbs/A pre-emergence (9)

Promising in Trials

1. Dalapon, 3-6 Ibs/A (5)
2. CIPC, 2 1bs/A {7 3 yrs.} .
3. Karmex W, 11) - ! lb/A (7,3 yrs.)
4. CDAA,5 Ibs/A (9, 1 year) .
5. CDEe, 3-6 lbs/A (11, 2 years; 12, 1 year)

Problems Needing Special Attenti'on

1. Safer chemicals than Karmex W (4)
2. Grass control (6)

SMALLFRUITS

Ernest R. Marshall
Carbide and Carbon Chemicals Company

1086 N. Broadway
Yonkers, N. Y.

Contributors

1. DowChemical Co.
2. Eastern States Farmers Ex.
3. Hort. Exp. StaG Ontario Dept. of
4. Naugatuck Chemical Co.' IAgr.
5. NewYork Agr. Exp. Sta., Geneva
6. Ohio State University
7. Standard Agricultural Chern. Co.
8. U.S.D.A.
9. University of Delaware

10. University of Maine
11. University of Maryland
12. University of Massachusetts
13.·Virginia Agr. Exp. St a.
14. Virginia Truck Exp. StaG
15. American Cyanamid Company
16. Hichigan State University
17. DuPont
18. Carbide .~. Carbon Chern. Co.
19. Penn. State University



17Strawberries
In General Use

1. Sesone (SES) 2-4 Ibs. as needed except during rooting
of runners. In first year plantings do-not-apply until
plants are well established. (1,2,4,6,7,8,9,10,11,12,13
14,16,18)

2. NH2DNOSBP3·1bs. lvhen strawberries-are strictly dormant.
(1,2,4,7,8,10,11,13,14,16,18)

3. 2,4-D (amine)-1-2-1bs.immediately-after harvest.
. (1,4,7,8,9,10,12,13,14,16,18)

4. 2,4-D (amine) 005 Ibs."per·acre for emerged small weeds
in new plantings. (1,4,6,7,8,9,10,13,14,18)

5.CIPC 1!-2 Ibs. for common chickweed during October,
Ncnrembe:-o 1 lb., during December- when strawberry plants
are str~ctly dOImant. (4,7,8,9,10,11,13,14,18)
B~: Serious injury to strawberries has occurred in
local areas of Michigan and New Jersey from the above
practice.

Promising in Trials

1~ Da1apon 10-15 Ibs. for quackgrass in the' summer or fall
prior to spring planting. (1,4,7,8,10,14,16,18)

2. CIPC and Sesone (SES)'2 Ibs. each 7-10 days after plant
ing before runner set( pre-dormant and late winter.
(4,7,8,10,ll,13,14,18)

3. CDEC2-6 Ibs.'before weeds emerge during growing season
(4,7,10,13,14,18)

4. Methyl bromide (odorized) 1 lb. per 100 cu. ft. as a
straw fumigant before mulching. The straw needs to be
moist and covered with polyethylene plastic. The ex
posure period should be 24-48 hours at a temperature
above 650F. and fora minimum of 48 hours at a temperature
below 650F. (4,7,10;13,14,18)

5. CIPC 1.5 lbs. and 2,4-D 0.5 Ibs. combination spray dur
ing October and November for control of yellow rocket,
sheep sorrel, wild carrot, common chickweed, mouse-ear
chickweed, dog fennel and biennial bluegrass. (4,7,10,
13,14,18)

6. Dalapon 2-4 lbs. repeat fall pre-plant treatment for
quackgrass'control at 7 to 10 days interval 2 and 3 times.
(4,7,10,13,14) .

7. Neburon 4 Ibs. per acre. (9,17)
8. DNBP8 Ibs. per acre pre-planting treatment. Plant

10-14 days after treatment. (8)
9. 2,4-D amide 1 lb. per acre in Spring. (13)

10. 3Y9 2-4 lbs. per acre pre-emergence to weeds. May retard
runner establishment if used at time of rooting. (4)

11. Karmex W 8-12 Ibs. per acre for serious weed problem. (19)

Problems Needing Special Studt

·1. Weed Control in established beds to prolong life. (8)

2. (a) Study effects of reducted rates of CIPC miscible
(b) Study performance of granular CIPC
(c) Study use of IPC miscible as·a substitute for CIPC
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Grapes

In General Upe

1. DNOSBP2 Ibs. plus 15-20 gallons fuel oil in a row
application after weeds are 4""-"8 u or as needed in
established vineyards. (1,3 15,6,7,13,16)

2. CMU2-6 Ibs. during spring or fall for control of broad
leaved-weeds and young grasses in established vineyards.
(3,5,7,13 )

3. Amino Triazole 4-8 Ibs. asa directed row application
when weeds arl3 actively-growing for control of persistent
weeds and grasses. (3,7,13,15)

Promisi~n Trials

1. Dalapon 2-4 Ibs. as repeat row application in fall and
late· spring for control of quackgrass and other grasses.
(1~7,13)

2. CDEC, CDAA,COEAfor weeds and grasses before they emerge.
(7,13 )

3. CIPC 8-16 Ibs. as row application before weeds and grasses
emerge in the spring. (7,13) .

4. Sesone (SES) 2-4 Lbe, before weeds emerge. (7,13)

5. Karmex DW 2-5 Ibs, on light textured soils and 3-5 Ibs.
on heavier soils early in spring. Use 2 foot band sppli
cations, apply accurately. Will not control bindweed.
(5,17)· .

6. Dalapon2-4 Ihs. plus DNOSBPamine 3 Ibs. in two appli
cations as needed. Directed spray to control both weeds
and gr-aeae s .. (1)

7. Dalapon 15 Ibs. per acre. (3)

Brambles

In General Use

1. DNOSBP2- 3Ibs. + 20 gallons diesel or fuel oil per acre
(if Amine DNOSBPused the oil should be omitted) for
control of grasses and weeds except during suckering or
tip layering. (1,6,7,11,16,18)

2. Sesone- (SES)3-4 Lbs , before weeds emerge. (1,7,11,18)

3. 2,4-D up to 1 lb. for broadleaved weeds. (1,7,16,18)



19

4. CIPC 5-8 1bs. for control of grasses and chickweed in
the fall or early spring. (1,6,7,1$)

5. Amino Triazo1e 2-6 1bs.-in fall and/or spring for -grass
and weed control. (1,7,15,18)

Promising in Tr~Al&

1. D~l~pon 10-15 1bs. fall application prior to spring
pl&ntin~ for control of quackgrass and annual grass.
(1,7,18)

2. Dalapon 2-8 lbs. as needed throughout season for grass
control. (1,7,18) -

3. Diuron 2 1bs. per acre in spring prior to emergence of
annual weeds. If chickweed a problem apply 1 lb. Diuron
in the autumn. (17)

4. Sesone (SES)2-4 Ibs. per acre at monthly intervals after
cultivation. (18)

Blueberries

In General Use

1. Sesone (SES)2-4 1bs. in spring or before weeds emerge.
(1$7,11,12,16,18)

2. Karmex W 1-3 Ibs. as a row application in early spring
before weeds emerge. Do not use 2 Ibs. on Atlantic
variety. (1$7,11,12,16)

3. DNOSBP3-4 Ibs. during summer and fall. (1,7,12,16)

4. Amino Triazole 4-6 lbs. for grass and weed control during
spring, smooJer and fall. (l,7,15,16)

Promising in Tri~l~

1. Dalapon 10-15 1bs. fall pre-plant treatment for quack
grass control. (1,7,16)

2. Da1apon 2-6 lbs. repeated 2-3 times at lO-day intervals
in the fall or spring. (1,7,16)

3. CIPC-6-12 1bs. as a row application before weeds emerge.
(1,7~16)

4. Naburon 3-4 1bs. per acre applied prior to weed emergence.
(17)
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CRANBERRIES

Chester E. Cross
Cranberry Station, University of Massachusetts

East Wareham, Massachusetts

Contributors

1. Massachusetts

Cranberri~

2. New Jersey

lG Water White Kerosene -- 400-800 gals. per A. (1)

2. Iron Sulfate -- 20-50 lbs. per square rod. (1)

3. Stoddard Solvent -- 400-500 gals. per AI (1)

4. Copper Sulfate -- 10 lbso per A in flood water and
20 Lbs, par 100 gals. of water, 400-600 gaLs, per Ao (1)

5. Nitr&te of Soda -- 2-3 lbs. per square rod. (1)

6. Salt (Sodium Chloride) -- 3/4 - 1 lb. per gal. of water,
200 gals per A. (1)

7. 2,4,5-T (low volatile ester) -- l~ pints per 100 gals.
of water, 300 gals. per A. (for shores and dikes only).
(1)

8. 2,4-D-2,4,5-T (ester) -- 1 gal. per 50 gals. of kerosene,
300 gals. per A. (for brush on shores only). (1)

9~ Kerosene- Stoddard Solvent (1-1 ratio) - 600 gals. per
A. (1)

Promising in Trials

1. Amino Triazole - 4-12 lbs. per acre in 300 gals per A. (1)
1 lb. in 40 gals water per acre per year applied mid-May
and early Sept. (2)

2. Da1apon -- 20 lbs. per 100 gals of water (shores only).
(1)

3. 2,4,5-TP (Silvex) -- 1 gal. to 50 gals. of water, 300
gals. per A. (for shore bramble only). (1)

4. Iron Sulfate and Salt (5-1 ratio) -- for use as direct
weed application for ferns and sphagnum moss, asters,
and wild bean. (1)

5. Trichlorobenzoic acid -- 1-4 Ibs. per A., 300 gals. of
water per A. (for morning glory), tl)
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Probl~m~ Needing Work

1. Inexpensive and effective ditch weed control.

2. Selective control of briers and brambles.

3. More satisfactory control of nut grass, loosestrife,
and several sedges.

ORCHARDS

L. G. Butler
Standard Agricultural Chemicals, Inc.

Hoboken, New Jersey

Contributors

1. American Chemical Paint
2. American Cya~~~id Co.
3. Delaware Ag!'~ Exp. Stat
4. Dow Chemical Co.
5. DuPont
6. Eastern States Farmers Ex.
7. G L F Soil Building Service

-WoodyPlants

In General Use

8. Mass. Agr. Exp. Stat
9. New Jersey Agr. Exp. Stat

10. Penn. Agr. Exp. Stat
11. Standard Agr. Chern., Inc.
12. Virginia Agr. Exp. Stat
13. NewYork Agr. Exp. Stat
14. West Virginia Agr. Exp. StaG

Poison Ivy

1. 3 amino-l,2,4 triazole (hereafter referred to as ATA)at
1 to 2 lbs. per 100 gals. of water. Thoroughly wet all
foliage when ivy is in full leaf and actively growi~g.

(1,2,6,7,14)

2. Arnrnate, 3/4 to 1 lb. per gal. of water plus spreader
sticker. Thoroughly wet all foliage when ivy is in full
leaf and actively growing. (5,6,8,9,13)

3. 2,4-D plus 2,4,5-T as the amine salt or low volatile
ester, 2 to 3 lbs. of acid equivalent in 100 gals. of
water. Thoroughly wet all foliage when ivy is in full
leaf and actively growing, preferably late July or early
August. (4,11,12,13)

As low volatile ester in oil at manufacturers suggested
rate as a dormant treatment. ($)

Japanese Honeysuckle (Lonicera japonica)

1. 2,4-D as amine salt or low volatile ester; 2 Ibs. acid
equivalent per 100 gals. water, thoroughly wet honeysackle
foliage. Apply while plant is actively growing (June
July). (4,11,12)
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Chokecherry

1. Ammate; 3/4 lb. per gal. of water plus spreader-sticker.
Apply when choke cherry is in full leaf and actively
growing. May require second application. (S)

2. 2,4-D plus 2,4,5-T as low volatile ester; follow manu
facturers' suggested rate for dormant treatment using
oil as diluent. (S)

Promising in Tria~

Poison Ivy

1. ATA; 1 to 4 lbs. in 100 gals of water. Apply when ivy is
actively gr owfng and has fully expended leaves. (S~9,10,13)

ATA; 4-8 lbs., same conditions as immediately above.
Apply Between June 15 and July 15. (12)

2. 2,4,5-T propionic acid; as low volatile ester, 1 lb. acid
equivalent per 100 gals. water. Apply when ivy is
actively growing and has fully expended leaves. (10)

Honeysuckl~

1. ATA; 4-6 lbs. per acre in sufficient water for adequate
coverage. Apply when plants are actively growing. (2)

Cautions: It is well to observe the precautions set forth in
last year's report which read as follows: "All appli
cations should be directed sprays at low pressure, .avofd
ing contact of the spray with the trees and drifting of
the spray onto tree foliage. The Winesap varieties of
apples are particularly susceptible to 2,4-D and 2,4,5-T
injury. Use Ammatearound trees under 5 years old with
caution. Pears may be injured by hormone type herbicides,
use spot spraying only. Peaches and other stone fruits
are particularly susceptible to chemical injury. DONOT
use the orchard sprayer for ,weed spraying."

Herbaceous Weeds (Ground Cover Suppression)

In General Use

l~ ATA; 2-4 lbs. per acre in 50 to 100 gals. water as a
blanket or spot treatment. For Canada thistle, apply'
between 4 inch height and pre-:flower bud formation, (1,2)

2. DNOSBPas the amine salt at 3 lbs. per acre in sufficient
water for adequate coverage. Apply as needed during
growing season. (4,11)

Oil soluble DNat l!,:to 2* Lbs, per acre in 15-20 gals.
oil plus' water to make 100 gals. of spray. If vegetation
is very hea"!Yi increase amount of water to give adequate
coverage. (I ,13) .
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3. 2,4-dichlorophenoxy ethyl sulfate; as the sodium salt; apply

2 lbs. per acre on clean, freshly cultivated soils of newly
planted orchards for annual weed control. (3)

Promising in Trials

1. ATA; use 2-4 Ibs. per acre for broad-leaved species. both
annual and perennial. Use 4-6 lbs. per acre for perennial.
grass control. (9)

Use 10 Ibs. per acre for perennial grass control, thoroughly
wet the foliage, apply during June. (12)

2. Dalapon; 4-6 lbs. per acre in sufficient water for adequate
coverage. Usually 2 applications per growing season are
adequate. (4)
10 Ibs. per acre in 100 galse water for perennial grass con
trol. Thoroughly wet the foleage, apply during June. Do not
use on peaches. (12,14) .

3. Neburon (3-(3,4 dichlorophenyl)-l methyl-I-N-butyl urea);
4 lbs. per acre on freshly cultivated, clean soil of newly
planted orchards for annual weed control. ()) .

4. Apples; Monuron (3-(p-chlorophenyl)-1,1-dimethyl-urea); 1··4 Ibs.
per acre. Apply before weeds emerge or while very small, pre
ferably early spring. (13,14)

Pe,aches; same material at 1-2 lbsc per acre. (-13)

5. Apples; Dalapon; 5-10 Lbs, per acre. (14) Use in combination
with or to supplement Monuron." (13)

Peaches, same material at 5 lbs. per acre to supplement
Monuron if necessary. (13)

Cautions: In general, avoid direct contact of spray with trees and
drift of spray onto tree foliage. Wetting of trunks is safe
with DN, Dalapon and the substituted urea compounds.

Problems Needing Special Study

1. Lowest rate of 2,4,5-T which will consistently give satis
factory control of ivy?

2. Under what conditions is ATAbetter suited for poison ivy
control? Under what conditions are the phenoxy type com
pounds better fitted?

3. Is ATAabsorbed, transolcated and stored in the fruit of
apples, pears, etc.?

4. What is the minimum effective rate of Dalapon that can be
used in repeated applications for the control of various
grass species?

5. What is the place of CIPC for weed control in newly planted
orchards?
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ORNAMENTALS

Robert L. Tichnor
University of Massachusetts

Waltham, Massachusetts

.Qontributors

1. American Cyanamid
2. Berryhill,Nursery Co~

Springfield, Ohio
3. Carbide & Carbon Chern. Co.
4. Univ. of Delaware
5. DowChemical Co~

6. DuPont
7. Univ. of Massachusetts
8. Univ. of Maryland

Herbaceous Ornamentalsoft. ,.

Gladiolus

Fre..emergenSj!

In General Use

9. MdGDept. of Forests & Parks
10. Michigan State University
11. NewYork ( Cornell )
12. NewYork (Long Island)
13. Ohio State University
14. Standard Agric. Chemicals
15. University of Vermont
16. Virginia Agric. Exp. Stat

1. AEROcyanamid, granular broadcast on moist soil at
600..800 lbs/acreseveral days before emergence. (l)

2. SES - 2-4 lbs. per acre applied immediately after
planting. (3) - liquid, 4 'lbs/A (7) .. 4 lbs. per
acre (12) .. 2-4 lbsjA pre-emerge 1-2 gals. perA. (15)

3. DNBP- 7-10 lbs./acre in 25-40 gals. of water/A as .
an overall spray preferably just before emergence (5),
3-61bs. (7,10), 4-8lbs. (12), 3-12 Ibs. per acre
amine salt \14).

4. Sodium TCA, 10 Ibs./A to control germinating and
yound grass seedlings (5).

5. 2~4-D low volatile ester, 2-3 lbsjA (5), 2,4-D ester
1 lb. (10)

6. Monuron ..··1-2 Ibs1A. (6)

7. Diuron - Ii Ibs/A. (12)

8. CIPC - 6-8 lbs. per acre (liquid or granular). (12)

Promising in Tria±s

1. Neburon .. 3-4 lbs. active ingredient/A, (6)

2. DNBP(vermiculite) 6 lbs/A - (clay) 6 lbs/A. (7)
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3. CIPC (liquid) 6 qts/A '. (vermiculite) 61bs/A. (7)

4. Monuron - 1 lb. (10)

5. Polychlorob8nzoics - 1 lb. (10)

6. Geigy 444 - 2 lbs. (10)

In General Use-0";---...-.-...-:::;';_..:"'-;'=

I. AEIW cyanate; weedkil1er, at 10-20 Lbs , per acre in
60 gals. of water per acr-e as 8. directed. spray. (1)

2. SES - 2-4 lbs. per acre (15)) as needeJ after clean
culti vat ion. (3)

Promising in Tri9:..~>~

1. Neburon - 3-4 Lbs , active ingredient per acre. (6)

2. Crag 974 - 85% w.p. (liquid) • (7 )

3. Diuron - 1 lb/A. (7)

4. Alanap 3 - 6 lbs./A. (7 )

5. CIPC Granular - 6-8 lbs/A. (12)

6. SES - 4 Ibs./A. (12)

Perennials

In General Use

1. SES - 2-4 Ibs./A after clean cultivation. (3,15)

2. DNEP amine salt - 3-6 1bs/A applied in the late fall
following emergence of '\\rinter annual weeds • Can be used'

on daffodils; tulips and similar fall treated bulbs. (5,14)

3. SES - 4 Ibs./A + Monuron - i lb/A, no injury to perennials.
(13 )

Promising in Trials

1. ATA- 4 lbs. active ingredient per acre 1-2 weeks before'
planting for control of chrysanthemum weed, horse nettle,
quack grass and other perennials.
Three year field tests and limited commercial use. (1)

2. Crag 974 - 300 Ibs./A 3 weeks before planting, 2 year
field plots. (3)

3. CIPC granular directional basal 6-12 lb. active. (11)
4-8 lbs./A liquid and granular. (12)
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4. SES - 4 lbs./A. (11,12)

Annuals

In General Use

1. Methyl bromide - 1 Ib/IOO sq. ft. pre-planting treatment
will also control weed seeds, nematodes and some soil
insects and fungi. (5)

Promising ill Trials

1. ATA- 4 Ibs. active ingredient per acre, 1·2 weeks before
planting for control of chrysanthemum weed, horse nettle,
quack grass and other perennials. Three year field tests
and limited commercial use. (I)

2. Crag 974 pre-planting application, 300 Ibs/A, 3 weeks
before planti,ng, 2 year field plots. (3)

3~ CIPC granular directional basal 6-12 lbs. active to trans
planted annuals. (11)

Woody Nursery Sto~

Preplantin~ in beds for seedlings or liners

In General Us~

1. AEROCyanamid, granular at 2,000 Ibs/A on surface of
flllished seed bed for control of germinating annuals.
Wait 3 weeks to seed. (I)

2. Dalapon sodium salt - 15 lbs/A for control of perennial
grasses such as quack grass, Bermuda grass and Johnson
grass. (5)

3. Methyl bromide - 1 Ib./IOO sq. ft.

4. Chloropicrin - 1 lb. to 100 sq. ft.

5. SES - 3 lbs./A. (15)

6. Vapam - 1-3 pts./IOO sq. ft. • no injury to tomatoes and
chrysanthemums planted at 5,7,8 and 10 days after treat
ment. 1,2, and 3 pts./IOO sq. ft. in seed beds. No
injury to ornamental seedlings. (13)

Promising in Trials

1. ATAat 4-6 lbs. active ingredient in -50 gals. of water as
foliar spray on chrysanthemum weed, quack grass and cer
tain other perennials. Apply 1-2 weeks be.fore preparing
soil. Three year .field tests and limited commercial use.
(1 )

2. Crag 974, 85Wat 300 Ibs. per acre applied three weeks
before planting - 2 year .field plots. (3,7)
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3. Vapam - 1 qt./lOO sq. ft. 2 weeks before planting. (7,12)

4. SES - 2 Ibs./A removed about 50%of weeds, no damage to
seedlings - 4 lbs./A eliminated about 75%of weeds 
little or no damage to seedlings. (8)

5. Geigy 444 - 2 Ibs./A. (10)

6. DNBPamine salt at 6-9 Ibs. per acre.
of soil makes for better weed control.

Pre-~erbence in Beds

In Gene~l U~~

1. AEROCyanate. Weedkiller at 10-20 Ibs./A in 60-100
gals. of water several days before nursery plants emerge.
(I )

2. SES - 3 1bs/ A• (15 )

3. Mineral spirits. (15)

Prom~sing in Trials

1. ATAat 4-6 Ibs. active ingredient in 50 'gals. of water
as foliar spray on chrysanthemum weed, quack grass and
certain other perennials. Apply one to two weeks before
preparing soil. Three year field tests and limited com
mercial use. (1)

2. PCP (10% emulsifiable) 6 gals. in 60 gals, just before
rose seedlings emerge. (Screening test). (4)

3. DNBPamine salt - 3 lbs./A applied when the seeds are in
the two-leaf stage and before come-up of the nursery seedl
ings. (5)

4. Geigy 444 - 2 Ibs./A (10)

5. CIPC granular 8-16 lbs./A active ingredient - has little
if any crop injury and better weed control than spray of
miscible CIPC 100 gals. per acre at same poundage. (II)

Post-Emergence for Seedlings

In General Use-
1. Varsol - 10-20 gals. per acre as seedlings are emerging.(9)
2. Stoddard Solvent - 40-60 gals. per acre. (10)
3. Mineral spirits. (15)

Promising in Trial~

1. CIPC granular $-16 Ibs./A active Lngre di.ent has little if
any crop injury and better weed control than spray of
miscible CIPC 100 gals. per acre at same poundage. (11)
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Liners

In General Use

1. SES - 2-4 les./A, (15), after clean cultivation and well
established. (3)

Promising in Trials

1. Dalapon sodium salt 5 Ibs./A fluS DNBPamine salt 2 Ibs./A
applied as a directed spray. 5)

2. Neburon - 3-4 lbs. active ingredient per acre. (4,6)
8 lbs./A (IO)

3. Monuron - i-I lb. (7)

4. CIPC - 6lbs. (7), granular directional. (11)

5. SES - 2 Lbs , + Alanap 3 - 2lbs.; SES - 4lbs. + Alanap 3
4 Lbs , (7)

6. 2,4-D amide 2 lb./A. (10)

7. TCA- 10 lbs./A, slight burning with Dalapon 10 and 6 lbs./A
(13)

8. NaPCP- 30 Ibs. per acre in 20 Ibs. vermiculite per acre.
(16)

9. DNBP,water soluble, 9 Ibs. per acre in 20 Ibs. vermiculite.
(16)

Established Evergr~ens

Arborvitae

In General ll§e

1. SES - 2-4 Ibs. per acre. (8)

2.SES - 4 lbs" per acre +' Monuron .. 1 lb. per acre , (13)

Promising in Trials

I. Neburon - 4 Ibs. per acre, screening test. (4)

Taxus

In General Use

1. SES - 2 Ibs./A .. 6 year old plants. (8) 4 Ibs./A, 6 year
old plants. {S,12J

2. CIPC".; 6-12 qt s , / A or -,granular 6-12 Lbs , actual per acre.
(12) ..

3. SES - 4 Ibs./A + Monuron - i Ib./A. (13)
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4. DNBPamine salt - directed spray - 6-12 lbs./A depending

upon weed population. (14)

Promising i~ rr~!§

1. MHat .75%. (2)

2. Neburon - 4lbs. active screening test. (4)
s ise. (10), 21bs./A. (13)

3. Monuron - ~-l lb. (7)

4. Diuron - i-I lb. (7)

5. CIPC - 4-6 Lbs , (7)

6. 2,4-D amid, 2 Ibs. (10)
. .

7. Geigy 444E - 4,6, and 8 Ibs./A. (13)

8. Natrin - 6 lbs./A (13)

9. Simazin - 2 lbs./A (13)

Evergreens

In General :Use
, -

1. DNBPamine salt at 3 lbs./A applied as a directed spray.
(5) 6-12 lbs./A depending upon weed population. (14)

2. SES - 2 1bs./A and 4 lbs./Ao {3,8,12,15}

3. CIPC - 6-12 qts./acre or granular 6-12 Ibs. actual per
acre. (12)

4. SES - 4 Ibs./A + Monuron - i Ib./A. (13)

Promising in Trials

1. ATAat 4-6 Ibs. active ingredient in 50 gals. of water as'
spot or directed spray on chrysanthemum weed, quack grass,
thistle, horse nettle and certain other species. Three
year field tests and limited commercial use. (1)

2. MHat .75%. (2)

3. Neburon - 3-6 Ibs. active ingredient per acre. (4,6) 8 Ibs.
(10) 2 Ibs./acre. (13 )

4. Monuron - i-I lb. (7)

5. Diuron - i-.J, lb. (7)

6. CIPC - 4-6 1bs. (7) , granular summer directional (11)
" ~ v,
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,'7. Geigy 444 - 2 Lba, on Juniper only.'

(13 )

8. 2,4-D amid, 2 Ibs. (10)

9. Natrin - 6 lbs./acre (13 )

10. Simazin - 2 lbs./acre' (13 )

(10) 4,6 and g lbso/A

Established Deci!t',lous Plants

In General Use

1. SES ... 2-4 lbs./A after clean cultivation and well established
during summer. (J,8,15,l2) .

2. DNBPamine salt - 3 lbs./A applied as a directed spray,
in oil 3 lbs./A applied as a directed spray. (5) ... 3-12 lbs.
per acre. (14)'

3. CIPC - 6-12 qts./A or granular 6-12 lbs. actual. (11,12)

Promising in Trials

1. ATAat 4-6 lbs. active ingredient in 50 gallons of water
as spot or directed spray on chrysanthemum weed, quack
grass, thistle, horse nettle and certain other species •
.Three-year field tests and limited commercial use. (1)
2 ',4;6,8,10 lbs./ A, slight, yellowing and browning of foliage
where contacted, used as post weed emergence., (13)

" ,

2. DNBPam1nesalt, 2 lbs./A plus dalapon, 5 lbs./A applied
as a directed spray. (5.) , ,

3. Neburon ... 3-4 lbs. active ingredient per acre, (4,6);
8 Lbs , (10)

4. 2,4-D amid, 2 Ibs. (10)

5. CIPC granular summer directional. (11)

6. Geigy 444E - 6 lbs./A'as pre weed emergence. (13)

Problems Needing Special Study

1. S~sceptibility of various species of nursery stock at
various ages to differe~t herbicides. (3)'

2. Susceptibility of woody o,rnamentals to directed appli-
cations of dalapon. (5)' .

3. Use of dalapon as a directed spray on the base of the
stems of the woody ornamentals or as a pre-planting treat-
ment. (5) , . '.

4. Methyl bromide fumigation of planting sites-including
nursery and flower seed beds. (5)
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5. Study combinations of herbicides to overcome the weak

nesses of some individual herbicides against particular
species. (7)

6. Study seasonal rotations of herbicides to determine the
most effective herbicide program. (7)

7. Post emergence for perennial beds. (10)

8. Pre-emergence for annuals. (10)

9. Better spray and dust equipment for directional application.
(11 )

10. Survey of species and variety tolerance to CIPC granular
and measure of duration of residual action also response
of specific weeds, galansoga., purslane, groundsilt, fox
tail and other surr~er grasses. (II)

11. Survey of Karmex and ATAin granular forms, crop and weed
response. (11)

12. Estimate or survey of tolerance of ornamentals at fall
mature stage to ATA2-$ Ibs. active per acre directional
treatment. (11)

13. In late summer, CIPC must be as high as 10 Ibs./A to
control ga1ansoga which Crag #1 can control easily at
4 lbs.!A. Some perennials and annuals are sensitive to
CIPC or Crag #1 and this is being studied but need more
workers on the problem. (12)

TURF

John E. Gallagher
The American Chemical Paint Co.

Ambler, Pennsylvania

Contributors

1. Am. Chemical Paint Co.
2. Am. Cyanamid Co.
3. U. S. Dept. of Agric.
4. Carbide & Carbon Chern. Co.
5. W. A. Cleary Corp.
6. Dow Chemical Co.

7. DuPont .,
$. Universi~y of Maryland
9. Naugatuck Chemical

10. Univ~rsity of Rhode Island
11. Rutgers University
12. Michigan State University
13. Stauffer Chemical Company

Broadleaf Weeds

Dandelion - Taraxacum officinale

In General Use

2,4-D Acid, Salt, or Ester - !-li 1bs./A. in 5-200 gals. of
water. Post-emergent applications, spring or fall, when
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weed and turf are in an active stage of growth. Bent grasses
are susceptible and rates of t-i lb. should be used. One to
two applications. (1,3,6,8,10,11)

Promising in Tr~

1. 2,4,5-T Ester - t-1! lbs/A in 200 gals. of water. Post
emergent treatment spring or fall. Bents and fescue
grasses are susceptible. One application. -(10)

2. 2,4,5-TP Ester - 1.5 lb/A in 25-40 gals. of water. (6)

Narrow-leaf plan~~n_~-flantago 1anceo 1ata

Broadleaf Planta~n-=,-?lSD~~go maior

In General JJn

2,4-D, 2,4,5-T and 2,4,5-TP rates and application reguire
ments are the s&ne as for dandelion. (1,3,6,8,10,11)

Promising ~n Tr~

,Alanap IF Acid - 8 lb/A dry formulation., Pre- and post
emergent early spring application. Bentgrass susceptible,
two applications. (9) .

Wild Garlic - Allium vi~~ale

Wild Onion-- Allium canadensis

In General Us~

2,4-D Ester - 3/4 - 2 lbs/A in 5-40 gals. of water. Post
emergent applications spring and fall when weeds and turf
grasses are in an active stage of growth. Bent grasses are
susceptible and rates above lIb/A are not recommended. 2-3
applications ~or a,period of 2-4 years needed for control.
(1,3,6,8,11) .

2,4-D Amine Salt - 1-2 lbso (6)

CommonChickweed - Stellaria media

Mouse-ear chickweed - Cerastium vulgatum

In General Us~

KOCN-8-161bs in 100-200 gals. of water. Post-emergent
applications early spring and late fall when chickweed is
in an active stage of growth. '1-3 applications. Bent grasses

. and fescue grasses susceptible, treat only at the $ lb/A rate.
(1,2,$)
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Promising in Trials

1. 2,4, 5-TP Ester .. 1.5 lb! A in 25-40 gals. of water. Post
emergent when temperatures are 60-70 oF. Spray prior to
flowering. Bent grasses are susceptible, two applications.
(6)

2. 2,4,5-T Ester - I-I! lbs/A in 200 gals. of water. Post
emergent application spring or fall - cool weather required.
Bents and fescue susceptible. One application.

3. 2,4-D plus DNBP- 3/4 lb. plus 1 Ib/A in 10 gals. of water.
Post-energent on young plants. Bent grasses are susceptible.
One applicatlon. (3)

4. Neburon - 2 Ibso in 200 gals. of water.
emarg?nt applic~tions in srrin g or fall.
no cultural limitatlons. 7)

5. DNBP- lIb .. in 20-1.j.0gals.'of watl3r. Post-emergent
applications spring or fall, apply before flowering. Two
applications. (8)

6. Alanap IF Acid Formulation - 8 Ibs/A pre- or post-emergent
applied in early spring. Bent gr-asses are susceptible J

two applications. (9)

7. MCP- 1 lb./A - fall or early Spring (12)

Annual Grass Weeds
Smooth crabgrass - Digitaria ischaemlJ!!!
Hairv crabgrass - Digitaria sanguinalis

In General Use

1. KOCN- 8-16 lbs/A in 100-200 gals. of water. Post
emergent in late summer. Apply prior to seed set.
Apply when soil moisture is adequate. 1-3 applications.
Bents and fescue grasses susceptible. Use only the
8 1b/A rate. (1,3,10,11) .

2. DSMA- 4-8 lbs/A in 40-200 gal,s, of water. Post
emergent applications late spring to early fall. Apply
when soil moisture is adequate. 2-4 applications. .
Fine leaf fescue grasses' suacept fb.l,e, Use low rate' with
high temperatures. (1,3,8,11)

3. P~1A 10%,- 5..-,10~pts/A' in 40-200 gals. of water. Post-emer
gent ,applications in. spring to early summer. Apply when
soil moisture is adequate. 2-4 applications. For putting
greens, use 2 pts/A repeat treatments. (1,3,10,11)

Promising in Trials

1. Nebu~on'- 4 lbs/A in 200 gals. of water. Pre- and post
emergent applications in spring. One application. (7)
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2. Alanap lF Acid - S lbs/A applied dry. Pre-emergent

'~pplications in spring. Three applications. Bents.are
susceptible. (9) .

3. Na As20J - 3/4 - li lbs/A in 100 gals. of water. Post
emergen" applications in fall. 2-4 applications. Apply
when soil moisture is adequate and use low rates with
high temperatures. (11)

4. Radapon - Sodium Salt 5 lbs/A in 25~40 gals. of water.
Post-emergent applications spring and fall. For spot
treatment only. All turf grasses susceptible. (6)

Silva!, c:t:s:L'~§.§§ - Elusine indiQ,S

Promi~1Dg ~n TI.~els

1. ~i-2,4.-D Salt - 1 lb/A in 40-200 gals. of water. Use
only as early post-emergent. Bent grass susceptible,
use i Ib/A at weekly intervals. Apply when soil
moisture is adequate. 3 applications. (5)

2. Radapon- Sodium Salt 5 lbs/A in 25-40 gals. of water.
Post-emergent applications early summer or fall. For
spot treatment only. All turf grasses susceptible. (6)

Clover

3. TCA- 1 lb/A in 2 gallons of water.
cations in spring. Spot treatments
susceptible. One application. (S)

(last year 9s recommendations)

Post-emergent appli
only. All grasses

In General Use

2,4,5-T at i-li lbs/A. Spring and fall applications.

Promising i~.Triili

Polychlorobenzoic Acid at 1 ~nd 2 +bSlA
(1957 report) 2,4,5-TP - l-l~ lbs/A. Do not use on bent grass

(12)
Pre-§eedingTreatments

In General Use

Granular cyanamid - 50 lbs/1000 sq. ft., two step treatment.
Mix 25 Ibs/1000 sq.ft. in top lift soil and 25 Ibs/1000 sq.
ft. on soil surface. Keep soil moist for a three week period
before planting. (2)

Promising in Trials

1. Crag mylone - S5W- 300 lbs/A. Fall or spring application.
Mixed in top 6" of soil. Wait 14 days before seeding. Pro
mising in screening trials. (4)
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2. Vap~ - 100 gals/A. applied as a drench to penetrate

soil 2-4 inches. Time interval prior to planting,
2-3 weeks. (13) .

General Agreem~

That all cultural practices such as proper fertilization,
watering, mowing, disease and insect control and choice of
adapted turf grass be considered as part of any weed control
program.

Problems Neo41ng Further Study

1. Co~t~ol of perennial grasses - selective control or eradi
ca~:cn prior to seeding muhlenbergia, Bermuda grass and
orchard grass. (1,2,8)

2. Control of' silver crabgrass - Elusine indica. (1,3,10,11)

3. Control of' annual bluegrass - Poa annua. (1,3,10,11)

4. Control of chickweed - Stellaria media and Cerastum
.1.1!~-g;atun;. (1,,8,10,11) - --

5. Control of oxalis, knotweed - Polygonum aviculare;
spurge-Euphorbiamaculata; and sheep sorrel - Rumex
ac~tosella. (1,8,10)

6. Continued evaluation of arsenical preparations and other
chemicals with respect to basic turf' grasses - rate of'
application, time interval between treatments, etc.
(1,10,11)

7. Pre-emergence crabgrass control. (1,10,11)

8. Fundamental basic studies. (10)

9. Better equipment for application. (10)

FIELD CORNANDSOYBEANS

W. E. Chappell
Virginia Agricultural Experiment Station

Blacksburg, Virginia

Contributors

1. Maine
2. Maryland
3. New Jersey
4. New York
5. Virginia

6. Rhode Island
7. West Virginia
8. Delaware
9. Massachusetts

10. Vermont
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Field Corn

Pre-emergence

In General Use

1. 2,4-D LV ester, I-Ii lbs. per-acre, 10-26 gals. water,
lower rate on 'light spil (5,2,3,9).

2. DNBP,amine salt, 3-6 Ibs. per acre (4,9).

Promising .~n__rrials

1. Si!!lRZin; 2-4 Lbs, per acre" 1 year (9). .
2. DNBP,amt.ne salt I 4 Lbs , per acre, 3 year field tests,~ (7)
3. CDAA,3/4 ~ 1 lb. per acre, 20-40 gals. of water (2).
4. TBA~ very effective on smartweed, t lb.' per acre (5')'

1 lb. ~r acre (4), l~ lbs. per acre (2,9), 3 lbs. per
acre (6,. . .

5. Neburon, J.. lbs. per acre, 1 year field test. (2)
6. 2,4-D amide, 1-2 lbs. per acre, 1 year field test (4,2).

2 year field test. (3) .
7. CDAA,3 lbs.per acre + TBA, i lb. per acre, 2 year field

test. (3)' .
8. Karmex DW,1-2 lbs. per acre,'l year field test (9).
9•. Geigy 444 J 8-10 lbs. per acre, 1· year field test (9).

10. Naugatuck 3Y9, 3-5 Ibs. per acre, 1 year field test (9).

At Emergence

In General Use

1. DNBP,'amine salt, 3 lbe. per acre, sandy loam or heavier
soils, 40-50 gals. water per acre when 5% corn is up (I).
4.5 lbs. per acre when grasses are problem (I). 3-5 lbs.
per acre (9). 3-6 lbs. per acre (8).

Promising in T~iaa

1. DNBP,·amine salt, 4 lhs. per acre - 2 year trial (7).
2. 2,4-D, 1 lb per acre' - 2 year trial (7).

Post-em.ergence

In General Use

1. 2,4-D amine, t lb. per acre, directed spray if corn over
12", (3,1,8,9J, in 30-100 gals. water/A (1). ~-li Ibs.
per acre, corn over 12" (2).' ., . . .

2. 2,4~D any form !-i lb. per acre, corn 3-12", (6,5,4,2,9).

Promising in Trials

1. 2-4-D amide, i-I lb. per acre, 1 year field test (2,4).
2 lbs. per acre at final cultivation. (l)

2. CDAA,3 Ibs. per acre + TBA, i-2 lbs. per acre at final
cultivation. (3) .

3. DNBP,amine salt, 3 lbs. per acre, directed spray for
nutgrass (7).
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4. Karmex, I-I! lbs. Pe.r acre when corn is 6"-7" tall and

in 3-4 leaf stage. (9)

Problems NEeding Special Study

1. Possibilities of soil incorporation of herbicides to
improve control in dry weather. (3)

2. Further evaluation of combinations for broadleaf and
arass control. (4)

3. Further evaluation of granular applications. (4)
4. Use of drop pipes to evaluate directed sprays for grass>

control. (4)
5. Control of established annual grasses. (5 f

g )
6. Concrol of nutgrass and q~ack grass. (7,9J

Soybeans

Pre-emergenYJi

In General {L~

1. DNBP~ 4*-6 lbs. per acre, 20-40 gals. water, lower rate
on sandy SOJ1, hand application is cheaper (2,5).
3 Ibs. per acre (10).

Promising in Trials

1. CIPC, 6-8 lbs. per acre, 15-30 gals. water, 1 year test
(2) •

2. CDEC,3-4 lbs. per acre, 20-40 gals. water, 2 year test.(2)
3. Neburon, 2-3 Ibs. per acre, 20-40 gals water, 2 year test.

(2)
4. Alal1~p 3, 2-4 Ibs. per acre, 20-40 gals. water, 2 year test

(2,5) .
5. PCP, 20 lbs. per acre, 2-4 ~ear tests. (5,t)

Post-emet.g~J2ce

In General Use

None

Promising in Trials

1. 2,4-D, Ilg - ! lb. per acre at emergence to 10 days (5).

Problems Needing Special Study

1. Effective pre-emergence treatments that are less expensive
than dinitro. (5)

2. A selective post-emergence treatment. (3,5,g)
3. Defoliation treatments for beans and weeds at harvest (3).



SMALLGRAINS

P. W. Santelmann
Agronomy Department

University of Maryland
College Park, Md.

Contributors

1. Rutgers University 6.
2. Standard Agricultural Chern. Co. 7.
3. University of Maine 8.
4. Virginia Polytechnic Inst. 9.
5. Cornell University 10.

11.

DowChemical Co.
University of Vermont
University of ~~assachusetts

University of Delaware
University of Maryland
University of Connecticut

To be used
Use lower
least
acre if

Spring Grains - .Qot ~~eded.

General Use

1. 2-4-Damineat *to i lb. per-acreJ'at the fUll¥ tillered
stage, prior to jointing (1,2,3,5,b,7,a,9,10,11).

Promising in Trials

1. 4(2,4-DB) at 1 lb. per acre, stage same as above (8).

Spring Grains - underse~d~d

General Use

1. DNBP~ amine salt, at 3/4 to It,lbs. per acre.
when weeds are seedlings (1,2,3,3L6,8LIO,11).
amount if temperature is over 75 ¥. use in at
30 gals. per acre, if amine salt, 75 gals. per
ammoniumsalt (5). ;

2. 2,4-D or MCP, amine salt, ~-t lb. per acre. Weeds and
grain must form a canopy over the legume. Use MCPon red
clover (5,6,7,11). Use MCPon oats over 6" tall (3).

Promising in Trials

1. 3 4-D, t lb. per acre, where alfalfa is the legume (I).
2. 4f2,4-DB), 1 lb. per acre, when weeds are small ts),

Winter Grains - not seeded.

General Use

1. 2,4-D·amine salt, l-i lb. per-acre,' at the fully tillered
stage, before jOi.ntin g (lf2,3,5J~,7,9,10,11).

2. MCP, amine as above for 2,4-D (0,9).

Promising in Trials

1. 2,4,5-TP, li lbs. per acre pre-emergence, for control of
Scleranthus annus (4).

2. DNBP,2 lbs. per acre, when grain is about in 3-4 leaf
stage in December, for control of Scleranthus annuus (10).
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General Use

1. DNEP, amine salt, 3/4 - l~ 1bs. per acre, 'when weeds are
small and grain is less than 6ft tall (2,3,5,6)10).

2. 2,4-D or MCP, amine salt ~-~ Ibs.·per acre. Use in early
spring when weeds are smal1(5,6,7,9,10,ll). Use MCPif
red clover is present (9).

Wild Garlic Cont~ol in Winter Grain...
I. 2,4-D, e5te~ form, i-I! lbs. per acre. Use in the early

spring (M.2.rch) on a day when the temperature is over 60oF .
Grain s:-~()uld be fully tillered but not to the joint stage
(1,2,6,10).

2. MCP, i lb. per acre in March (9).

Problem~e~dlng More Work

1. Complete evaluation of butyrics on small grains.
2. Complete e¥aluation of 2,4-D on small grains.
3. Interrela~ionship of herbicide and clipping (ensiling or

grazing) where grain is not to be harvested for seed.
4. Control of Scleranthus annuus, German knotgrass.

PASTUREANDHAYCROPS

Collins Veatch
Agronomy and Genetics Department

West Virginia University
Morgantown, West Virginia

Contributors

1. Delaware
2. Maryland
3. Massachusetts
4. Maine
5. New Jersey
6. New York

Permanent Pastures

7. Rhode Island
8. Vermont
9. Virginia

10. West Virginia
11. Connecticut
12. Dow Chemical Company

Control of Sllinffierannual broadleaf weeds

In General Use

1. 2,4-D amine or MCP, ~-l lb. in spring. (2,3,5,6,7,8,9,10,
11,12) Use of mower. (1,7)

Promising in Trials

1. 4(2,4-DB) 1-2 lbs. per acre. (3)
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Problems Needi.!!&,Special Stud];

1. Evaluation of MCPBand 2,4-DB where legumes are present (5).

Control of q~prnble~ anq w09dx-~1~nts

In General Use

1. 2,4,5-T ester or in combination with 2,4-D ester.
(1,2,3~4,6~S,9,lO,11,12)
Silvex, 4 Ibs. in 100 gal. (12)
Control of coniferous weeds, Dalapon, 15 Ibs. in 100 gals.
. (12)

Promi~ing ~.Triar~

1. 2,4,5-T, 4 Ibs~ per 100 gals. water on foliage. (9)
2. Polychloro benzoic acid-same as above. (11)

Control of Wild Gar~i~.'Allium spp.)

In General Us.Et

1. 2,4-D ester, 1-2 lbs. per acre in early spring. 'Repeat
yearly until control is effective. (1,2,3,5,6,9,12)

Horse nettle (Solanum carolinerise)

In General Use

1. 2,4,5-T or mixture with 2,4-D esters at 1.5 to 2 Ibs. per
acre. (1,2,5,8,9,12) Will not give complete control.

Promising in Trials

1. ATA, 4 lbs. per acre. (2,5)

Control of perennial and winter annual broadleaf weeds

In General Use

1. 2,4-D f~r perennials (1,2,3,7,8,9 112)2. DNBPand CIPC for winter annuals ~l)
3. Mowing, fertilizing and proper grazing (1,10).

Prornisin~ in Trials. ,

1. 2, 4- DB·(3 f 11)
2. ATA (9,11J
3. Silvex, 1.5 - 2 lbs. per acre. (12)

Semi-Permanent Pastures - Legume or Grass-Legume Mixtures

Control of broadleaf weeds

In General Use
1. Same as for permanent pastures above. (1 6,11)' .
2. Mowing, fertilizing and proper grazing. (2,3,7,9,10)
3. DNBP, 1.5 - 3 Ibs. per acre. (12)
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Promising in Trials

1. 4(2,4-DB), l-l~ Ibs. per acre. 0,5)
2. MCPB. (5)
3. ATAon milkweed and Canada thistle. (6)

Problems Needing Special StudX

10 Neburon in alfalfa, 2 pounds per acre. (11)

Alfalfa and Clover. Seedling Sta~

Control of Chickweed (Stellaria media)

In General Use

1. DNBP, l-l~ Ibs. per acre in Novo or Dec. (2,3,6,7,11,12)
2. DNB?, ~ lb. when chickweed first appears in fall followed

by ~- 3/4 lb. if necessary. (5)
3" CIPC, 1-3 Lbs , (if no grass in mdxt.ure ) (2,3,6,9,11)

Control of Other Annuals

In General Use

1. C1ippin~ (7).
2. 2,4-D, 2 pint per acre with plant canopy over legume (B,ll).
30 DNBP, ~ lb.-per acre with plant canopy over legume,

weeds 3"-5", temperature below BOoF. (3,11,12)

Promising in Trials

I. DNBPj 5 Ibs. per acre on Scleranthus annuus. (2)
2. 2,4-DB and MCPB, 1-2 Ibs. per acre. (2,3)
3. Dalapon, 2 Ibs. per acre on grassy weeds. (11,12)

Alfalfa. Establ}shed Stands

Control of Chickweed (Stellaria media)

In General Use

1. DNBP, ~ pound when chickweed appears in fall followed by
~ - 3/4 lb. later if necessary (5).

• - 1 ()2. DNBP, 1-1 2 Lbs , Nov. or Dec. 2,5,11 - .
3. DNBP, 1-3 Ibs. aft~r frost or in spring. (3;6,12)
40 CIPC, 1-3 Ibs., if no grass desired. (2,3,5,6,11)

Control of DownyBrome (Bromus tectorum)

In General Use

I. CIPC, 3-6 Ibs. in late fall. (3)
2. Dal.apon, 3-5 Lbs , early in spring. 0,12)
3. Sodium TCA. 10-15 Ibso per acre (12).

Promising in Trials

I. Dalapon, 2-3 Ibs. early in spring or fall. (6,11)
2. CIPC, 5-B Ibs., early in spring or fall. (6)
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1. 2,4-DB, 1-2 Lbs, when weeds are young•. (2)
2. MCPD,1-2 lbs. when weeds are young. (2)·
3. 2,4-D or MCP#;-i rs; .in Febru,ary. (2)

Alfalfa and Birdsfoot Trefoil
Control of~\~uii~~~Grasses
In Generil Use

None

Promising in Triai§

1. Dalapon, 2-3 Ibs. when legum~s have 2-3 leaves and weeds
are 1" - 3 tt tall. (3 )

2. Dalapon, 2-3 lbs. plus 2,4-DB, 1 lb. per aore when legumes
have 2-4 leaves. (3)

3. Dalapon, 3-5 lbs. per acre applied, to gr~~s fQliage. (12)

Birdsfoot Trefoil;:';E~t5ib11sh.eg·· Stands .
, ., '. . .

Control 'Of Bedstrsw (Galiummolluga)'
tn General Use

None

Promising in ,Trials'

1. Di'g/out spotted plants in Stand. (6)
2. Dalapon, 8-10 Lbs , per acre in fall. (8,12)·

9hemical Renovation of Pastures

1. Dalapon., 5 Lbs , per acre. Repeat application~at 2 week
intervals. Make last applications at least 5 weeks before

.reseedin g
i,4$in

g 2,4-D if necessary ,to kill broadleaved
weeds. (2)" , . .

, ,,', .

Problems Needin~' SRecial Study

1. Killing old'sod before: reseeding. '(3)
2. Evaluation of proprioniG.de:riYative~,as overall anci spot

treatments for control ot: bedstraw;'( 6) ,.
Control of weeds in trefoil. (8)
Control of Scleranthusannuus in alfalfa. {2) .
Control of Ge:rman'lDQS~, .c·gromWf?llland s\:l111Dlerannuals. (9)
Earlier f~l.l ,a p.p.l~catiolls Qf '.DNBPusing lower" amount with
follow-up' spraY. ,(12) . ~ ~ ,. . ..".
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AQUATICWEEDS

L. R. Reed
Chipman Chemical Company, Inc.

Bound Brook, N. J.

A-N.Y. State Conservation Dept.
B-N.Y. - Cornell University
C-Board of Game& Fish

Dover, Delaware
D-Public Health Dept.,

Madison, Wisconsin
E-Va. Agr. Exp. Sta.
F-Naugatuck Chemical Co~

G-N. J. State Fisheries Lab.
H-Jackson & Perkins Company

Newark, NewYQrk
I-Niagara Chemical Company
J-Vassar College

K-Delaware, Lackawanna and Western
Railroad

L-Conn. State Board of Fisheries
& Game

M-Medford Lakes Colony Club
New Jersey

N-American Cyanamid Corp.
O-DowChemical Co.
P-USDASoil Conservation Service

Tappahannock, Virginia
Q-Chipman Chemical Company
R-U.S. Dept. of the Interior

Laurel, Maryland
S-U.S. Dept. of the Interior

Washington, D.C.

Emergent ·Rooted

All CommonBroad Leaved Weeds

For General Use

1. 2,4-D and 2,4,5,-T in combination (no rates given). (C)

Promising in Trials

1. Delrad - no rates given (C)

Aquatic Weeds and Algae (General)

For General Use

1. Phygon XL - 20 Ibs. per acre. (H)

Water chestnut, Trapa natans

For General Use

1. 2,4-D
gals.
oil.
(A)

Amine Salt, $ lb. acid equivalent per acre in 50
total solution per ac~e in either water or fuel
Two sprayings per season for several years required.

Cattail. Typha latifblia and other species

For General Use

1. Amino triazole, 10 Ibs. in minimum of 300 gals. per
acre. Apply just before or at heading stage. (N) 5 Ibs.
per acre during flowering and early fruiting stage. (R)
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2. Radapon - 25 Ibs. per acre. Control range 9-10 (1 season)

sprayed in accordance with manufacturer's recommendations.
( G)
Dalapon - 20-25 Ibs. per 100 gals. 'water-spray to wet.
(O) (R)

Promising in Trials

1. Oalapon - 15 lbs.per acre in water, spr. after complete
emergence to wet foliage. (0)
Dalapon - 25 Ibs. per acre at flowering periods on dry
sites. (R) .

2. Erbon .. 20-40lbs. per 100 gals. water. Spray actively
growing foliage 2-3 ft. tall. (0)

3. Dalapon 5 Ibs. per acre and ATA2-3 lbs. per acre. (R)

Yellow water lily or Spatterdock. Nuphar spp.

Promising in Trials

1. Amino triazole (ATA) 4-12 lbs. per acre. Control range
5-9 (1 season). (G)

2. Kuron* - 1 to 2.5 ppm .. control range 3 to 9 (1 season).(G)
3. Baron* - 1 to 2.5 ppm - control range 1 to 5 (1 season).(G)
4. Silvex - 1 ppm in pond water to) .
5. Erbon - 2 ppm in pond water (0)

White or Pink Waterlilies.Nxwphaea odoraMa)

Promising in Trials

1. Kuron * (no rates given) (G)
2. Baron* (concentration was a 16 to 1 by weight mixture).

Incidentally, sprayed in connection with water treatments,
considerable activity shown. (G) '. ..-

3. 2,4-D and wetting agent - 2 lbs. 2,4-0 acid per acre. (s)
4. Mixed trichlorobenzoic acids (HC-128l-AN.) - 6 lbs. or

more per acre. Complete Kill. (S)

Reed Grass. Phragmites maximus and P. communis

For General Use

1. Dalapon - 100 lbs. dry in 500 gals. water. Excellent Con-
trol.{K) , .

2. Radapon - 25 Lba, per acrei" Control r-ange 9-10 (1 season)
(sprayed in accordance with manufacturer's recommenda~
tions. (G)

3. Dalapon - 20-25 lbs. per 100 gals. Spray actively. growing
foliage when 2-3 ft. tall. (@) (S) '.
Oalapon - 30 lbs. per acre - apply when 3 ft. high to
early fruiting. (R)
Dalapon - 15 Ibs. per acre and 4 lbs. ATAper acre. (R)
Dalapon - 25 lbs. per acre and ATA8 Ibs. per acre
during initial tasseling to early fruiting in ~et sites.{R)
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Amino Triazole - 10 lbs. active in minimum of 300 gals.
water per acre and apply just before or at heading.(N)
Amino Triazole - 16 Ibs. per acre - apply during initial
tasseling to early fruiting in dry sites. (R)
Amino Triazole -20 Ibs. per acre in wet sites. (R)

Promising in Trials

Erbon - 40 lbs. per acre in dry sites not subject to
wash (R).
TBA- 24 to 48 Ibs. per acre in oil or water stages of
gr-owt.h , (R)
Urox - 100 to 150 lbs. per acre of commercial product 
use in areas not subject to wash or water movement. (R)

Bur Reed. Sparganium sp~.

Promising in trials

1. Silvex - 1 ppm in pond water. (0)

Arrow arum. Peltandra spp.

Promising in Trials

1. Erbon - 80 .Lbs , per acre. (0)
2. Dowpon- 40 Ibs. per acre gave 90%kill. (P)

Arrow head. Sagittaria spp.

Promising in trials

1. Silvex - 1 ppm in pond water. (0)
2. Baron - 1 pint per sq. rod. (P)

Alligator weed. Alternanthera spp.

Promising iQ_Trial~

1. Erbon - 20 lbs. per acre. (o)

Giant cord grass, Spartina spp.

Promising in Trials

1.

2.
3.

Dalapon - 10-20 Ibs. per acre. (0)
Dalapon - 30 lbs. per acre (R).
Baron - 1 pint per sq. rod. (P)
Dowpon - 10 lbs. per acre. (P)

Rose Mallow, Hibiscus spp.

Promising in Trials

1. Do~on - 10-40 lbs. per acre. All rates gave 100% kill.
{P}
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Needlegrass Rush, Jtmcus roemerianus

For General gse

1. 2,4-D at 20 Ibs~ per acre and TCA30 Ibs. per acre.
Apply during flowering and early £ru1~ins period. CR)

Maidencane, Panicum hemitomon

PromisinPa ip Trials

1. Dalapon - 20 Ibs. and above. Complete kill and almost
complete eradication in plots 1 to 2 ft. above water
level. Rates lower than 20 might be effective (Florida)
(8)

2. ATA- 20 Lbs , per acr-e»- 95% kill. (S)

Free Floating Plants and Algae

Algae General

For General Use

1.

2.

Copper Sulfate - 1 ppm upper 2 ft ..,5.4 Ibs. per acre.
Methyl orange alkalinity greater than 50 ppm. (D)
0.3 ppm (0.9 Ibs. per acre). Methyl orange alkalinity
less than 50 ppm. (D)
Sodium Arsenite - 5 to 10 ppm AS203 equivalent (Q)

Promising in Trials

1. Delrad -·0.5 fpl!lactive ingredient. Spot or marginal
treatments. D)

2. Phygon XL- 0.15 ppm.. (F)

Filamentous algae (various spp.)

For General Use

1. Copper Sulfate - (0.5 to 1.0 ppm) (A)
2. Delrad (no rates given). For species Which cannot be

controlled with copper sulfate (A). .
Delrad - 0.2 to 1.0 ppm .(Q)

Promising in Tr~als

1. Phygon (no rates given). For species which cannot be
controlled with copper sulfate {A).

Bloom Prpducing blue· green algae

For Genera.l Use

1. Phygon XL- 9.05 ppm (f)
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Pithophora and.Hy~qi~tyoQ

Promising in Trials

1. Delrad (no rates given) (C)
2. Copper sulfate (no rates given) (C)

Problems for Furth~r.Study

1. The control of algae on plant and flower pots (H).
2. The control of algae on'greenhouse pathways and benches (H).

Submersed Root~i

For Gerrs::.ral.USJ2.

1. Sodium Arsenite - 2! to 10 ppm As201 equivalent (B) (G) (Q).
5 to 10 ppm AS203 equivalent (except on species with
waxy coated leaves) (D)
4 ppm As203 (1)

Promising in T~~~l~

1. Kuron* - 1 to 2! ppm (G) j
effect on fish not

2. Baron* - 1 to 2! ppm (G) fully known

Water milfpil (Myrio2hyllum exalbescens and other spp.)

For General TJ.~

1. Sodium Arsenite - 5 to 10 ppm As203 equivalent (A) (e)
(a) (L)

Promising in Trials

Silvex - 1 to 2 ppm (0)
Erton - I! to 3 ppm (0)

1.

2.
3.

Phygon XL - 2 Ibs. per acre foot or 0.75 ppm (F)
0.75 to 1 ppm (a)

Pondweeds (Potamogeton several spp. including crispus, ampli
__________ ~t~lius. natans longiligulatus)

For General Use

1. Sodium Arsenite - up to 7 ppm As203
equivalent (A) (L)

Promising in Trial§

1. Phygon XL - 2 lbs. per acre foot or 0.75 ppm (F) (G)
2. Kuron* - 1 to 3 ppm (a) - effect on fish not fully known.
3. Sodium arsenite - 10 p~ AS203 eqUivalent (J) - pot trials.
4. CMU- 10 ppm to 30 ppm (J) - pot trials.

Wild Celery (Vallisheria americana)

For General Use
1. Sodium arsenite - no rates given (A)
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St onewor-t s Ohar-a." ......-~ .....

For General Use

1. Delrad (no rat-es given) (A) - (some fish kill likely).

Promising in Tria~s

.1. Phygon (no rates given) (A) .. Possibly too costly
under high alkalinity conditions. .

-2• Delrad -' 1 ppm (D) - use with caution it fish present.

Coontai1. CeratoEhYlJlQ~ sRB-

For Genoral Use

1. Sodium.arsenite 7 ppm. As203
equiv. (C) (L)

Promising in Trials

1.
2.
3.

Sodium arsenite 5 ppm As20 3 eq~iv.

Kuron* .. 1 to 3 ppm. (G)1
Phygon 0.75 to 1 ppm. (G).

(E)

By-shyPondwe~d I .. Na,jas flexi1~s

For General Use, .

1. Sodium arsenite - up to 7 ppm As203 equiv. (L)

fr2mising in Trials. -.

1. Kuron* - 1 to 3 ppm. (G)
2. Phygon XL - 0.75 to 1 ppm. (G)

Fanwort, cibomba caroliniana

Fgr General Use

1. Sodium arsenite 5 to 10'ppm~ (AS203 equiv.) (G)

fromising~nT~~al~

1.' Kuron* - 1 to 3 ppm. (a)
2. Phygon Xl - 0.75 to 1 ppm. (G)

Waterweed,E'odei canadensis
i

For General Use

1. ,Sodium arsenite up to 7 ppm. As203 equiv. (A) (C) (L)

Promia1:ng-in Tr1!.l§

1. Phygon XL - ~ lbs. per acre f.oot or 9.75 ppm. (F) (G)
2. Kuron* .. 1 to 3 ppm~_ (G)
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Bl~dd§rw9£.!~~tticularia

Promising ~U Trials

1. Sodium arsenite up to 7 ppm. As203 equiv. (L)

Pond Lake Bott~

For General Use

1. Sodilm arsenite applied to exposed lake bottoms. (M)
20 Ibs. per acre As203 equiv.

For Further Study

Erbon (0)
Silvex (0)

* The final recommendation for extensive use for materials
marked * must await determination of their effects and
compatability to health standard for recreational water. (G)

HERBACEOUSPE~ENNIAL ANDBIENNIALWEEDS

I'll. M. Schreiber
Department of Agronomy

Cornell University
Ithaca, New York

Contributors

1. Maine
2. New Hampshire
3. Vermont
4. Massachusetts
5. Connecticut
6. Rhode Island
7. New York
8. New Jersey
9. Delaware

10. Maryland
11. West Virginia
12. Virginia
13. G. L. F. Coop.
14. American Chern. Paint Co.
15. American Cyanamid
16. U.S. Borax
17. Eastern States Farmers Ex.

Bedstraw (Galium mollugg)

Spot TreatmenS,

In General Use

1. Dal.apon., 10 pounds' per acre in fall. 0,10)

Promising in Trials

1.
2.

Dalapon, 10 Ibso per acre. Early spring repeated. (17)
ACP688 Kuron 5 Ibs. per acre. (7)
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Ptobl~ Needing SEecial Study

1. Combinations with 2,4-D for brd~dleaf control. (3)
2. Chem. rate and time of application with new materials (7) •

.
Bermuda Grass (Cx:nodondactylon)

Spot Treatment

In General Use,

1. Da1apon, 10 Ibs. per acre, June-July;
Dalapon, 1 lb. to 4"ga1s. water or TCA, 1 lb. to
2 g~ls. water. (10,12)

2. ATA}6 Ibs. per acre on active growth. (15)
3. Polybcrchlorate,- 3-4 Ibs. per 100 sq. ft. (16)
4. Cony. Borascu, 8-12 1bs. per 100 sq. ft. fall or spring

(16) •

Pr6It1,j.~;\.ng 1-n Trf"a1~.
, t i', ;

1. AT!, 10 Lbs, persere (12).

Overall Treatm~n~

In General Use

1.

2.
3.

TCA, 75-1001bs: pe.r acre without tillage, 20-30 Lbs,
per acre with t111age. (10) ." .
Dalapon 1 10-15 Lbs, repeated 15-20" tall. (10,12)
ATA, 6-5 Ibs. per acre on active growth. (14,15)

Promising in Trials

1. AT!, 10 Ibs. June-July. (12)

Problems Needing Special Study

I. Repeated tr~atments at various intervals with TCA (10)

Canada Thistle (Cirsiurn arvense)

Spot Treatment

In General Us~

1. ATAr 4 Lbs, per acre early summer. 0,5,14,15,17) ...
2. 2;4-D or MCP,-Ii Ibs. per acre at bud stage. (4,5,6,7,

8,10,13)
3 •. DBgran~lar, 2-3 1bs. per 100 sq. ft. (16)
4. Polyborchlorate, 3-4 Ibs. per 100 sq. ft. in fall or

spring. (16)

Promising in Trials
J .

1. ATA, 2 1bs. per acre pre-bloom (7,8,10)
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p..roblems Needin~ Special S't,udy

1. ATAretreatment. (7)

Overall Tre~t~~~

In Genera1 Use

1. 2,4-D + 2 1 4 , 5- T, 4 1bs. per acre in spring. (3,5)
2. MCPor 2,4-D, 374 - 1~ 1bs. per acre pre-bloom. (7,10,13)
3. ATA, 4 1bs. per acre bud stage. (14,15,17)

Chicory (Chicho;:L\!T_),ntybus)

Spot Treatment

In Genera.1 Use-
1. 2,4-D, !-1 lb. per acre, veg. stage (3,4,5,7,10,13)

Problems Neeq~np~~£ecial Study

1. Control in Birdsfoot Trefoil. (17)

Overall Treatment

In General Use

1. 2,4-D, i-I lb. per acre, veg. stage (3,4,5,7,10,13)

Horsenettle (Solanl~ caro1inense)

Spot Tre~~~

In General Ug,

1.

2.
3.

2,4-D or2,4-D + 2,4,5-T, 2-4 1bs. per acre.' . .
Early bloom stage. Repeat on regrowth. (4,5,6,7,10,12,13)
ATA, 4 1bs. per acre bud stage. (15)
DB granular, 3-4 lbs. per 100 sq. ft., spring. (16)

Overall Treatment

In G§'l1lll'al Use

1.

2.

2,4-D or 2,4-D + 2,4,-5-T, 2-4 Lbs , per acre.
bloom-repeat. (4,5,6,7,10,12,13)
ATA, 4 1bs. per acre bud stage (15).

Early

~rob1ems Needing Special Study

1. Effect of age of plant (7)
2. Factors affecting root kill (7)
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Johnson Grass (Sorghum halepense)

Spot Treatment

In General llii!!

1.
2.
3.
4.

TCA, lIb" to 2 gals water, 6tt tall. (10)
Dalapon t 10~15 Ibs/AaEplied twice when .grass
Polyborchlorate! 4 lbs/IOO sq. ft.
Cone. Boras~u, ~ lbs/100 sq. ft.

is l5-30 n tal

Promi~ipg \U Tr~als

1. Dal .:'~\U, 10-15 lbs. per acre (9) 2 applications Ion high.

~~eding SP!3cial Study

1. Proper time for Dalapon treatment. (10)

,Overall Tt~atment

In Genera1 Use

1. TCA, 50-10Q·lbs. per acre prior to or at emergence;
TCA, 150-200 lbs. per acre during growing season.

2. Dalapon, 30-50 lbs. per acre with tillage. (10)

Problems Needing Special Study

1. Dalapon plus ploWing
2. Time of application
3. Time interval for retreatment. (10)

Milkweed (Asclepias syricaca)

Spot Treatme!:!1

In Geua:ral Use

1. ATA, 4. Ibs. per acre early summer. (3,4,5,7,15)

Promistng in Trials

1. ATA~ 4 lbs. per acre pre-bloom 100 gals. water (1,5)
2. ATA, 10 tablespoons per gallon of water.

Problems Needing Special Study

1. ATAevaluation, rate and time. (7)

Overall Treatment.
In General Use

1. ATA, 4 lbs. per acre. (10,13,15)
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Nutgrass (Cyper'l:-2..esc Y.lGntu.§,)

Spot Trea'l1m~!l~

In Gener ~1.....!I§..§.

1.

2.
3.

TeA, 50-100 lbs. per aere when shoots are 2-6 n tall;
follow by discing.'i4)
DNBP,3 Ibs. per acre when less than 6ft growth (11)
ATA, 2~4 Ibs. per acre on active growth. (15)

1.
2.

DNB?, 6-9 Lbs , per acre, July and August. (12)
ATA, 4-8 Ibs. per acre on regrowth. (17)

PrOblems Nee;),i:'1gSHeeial Study

1. Method of killing nuts. (5,7)

Overall TreS1~

.In General Use

1. TeA, 50-100 Ibs. per acre-when shoots are 2-6" tall
followed by discing. (4,7,13)

Promisipg in Trials

1. ATA, 10 Ibs. per acre + Karmex W, 5 Ibs. per acre applied
before nutlets formed. (6) .

2. ATA, 4-8 Ibs. per acre on regrowth. (17)

Problems Needing Special Study

1. Dalapon evaluation. (7)

Quackgrass (Agl'0..E.y'ronrepens)

Spot Treatment

In General Use

Iba. per acre to soil. (2,4,5,8) - . .
Lbs , per acre fall to foliage. (3,5,6,8)
per acre spring and plowed 2 ..weeks after

TeA, 75...100
Dalapol1) 10
ATA, 4 Ibs.
(3,15,17)
Ureabor, 1-2 Ibs. per 100 sq. ft. fall or
Polyborchlorate, 3-4 Ibs. per 100 sq. ft.

spring.
f~11.

Promising in Trials

1. Dalapon, 30-50 Ibs. on vegetation followed by plowing, (4).
2. ATA, 4 Ibs. per acre, (5,6).
3. MH30, 10 Ibs. (6)
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Probl~ms ~~~din~ SRecial Stuqy

1. ATAand TeB preplanting. (5,7)
2. Timing~ moisture, fertility and size of plant evaluation

(7,14,.l.5).

Overall Treatmen~

In General Use

1. TCA, 50-100lbs. per acre in early summer or fall;
apply to soil, (1,2,4,7,13).
TIalapon, 10 lbs. per acre, fall application. (3,4)
ATA)4 Ibs. per acre spring applied to foliage, plow
2 ~~eks later. {14,17}

~romising in TrigJ~

Dal.apcn , 20-25 lbs. per acre, ~.stage. (1)
Dalapon) 5-10 Ibs. per acre preplanting. (1,7)
ATA, 4 Ibs. per acre, spring. (I,ll)

Eroblems Need~ng Special Study

1. Factors affecting pre-planting control. (5,7)

Wild Onion and Garlic (Alli,im spp)

Spot Treatment

>In General Use

1. 2,4 ...D ester, -314 - 2-lbs. per acre early spring,
repeat in fall. (4,5,6,8,10,12,13,17)

Problems Needing Special Studx

1. MH40 evaluation (5)

Overall Treatment

In General Use

1. 2~4~D or:MCP, 1-2 Ibs. per acre early spring; .
repeat in fall. Takes 2 yrs. (4,5,6,7,9,10,12,13,17)

Curled Dock (Rumexcrispus)

Spot . Treatment
. ,

In General Use

1. 2,4-D, 1 lb. per acre fall or spring. (3,6,12)

Promising in Trials

1. ATA(6)
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In General Use

1. 2,4-D, 1 lb. vegetative stage. (7)
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Promising in~Trials

I. 2,4-DB, 2 Lbs , per acre or MCPB, 1 lb. per acre anytime.
(8 )

Goldenrod (Soliqaff,o nemoralis)

Probl~.ms N~t?di!1g Special Study

1. ATAevaluation (7)

Wild Carrot (DalJcns cClrota)

Spot Treatment

In General Use

1. 2,4,5-T, !-3 Ibs. per acre early summer repeated (3)

Overall Treatment

In General Use

1. 2,4-D,! lb. per acre seedling stage. (7)

Yellow Rocket (Barbarea vulgaris)

Spot Treatment

In General Use

1. 2,4-D, k-lk Ibs. per acre in fall. (3,4)

Promising in Trials

1. MCPor 2,4-D, l-k lb. per acre. (5,17)

Overall Treatmen.1

In General Use

1. 2,4-D! lb. per acre,·veg. stage. (7) .
2. MCP, l-~ lb. per acre, veg. stage. (10,14)

Promising in Tri~

1. 24-DB ~ lb. veg. stage (10)
2. Mep, !-l lb. fall or early spring. (17)

problems Needing Special Study

1. More work with Butyrics. (7,10)
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Butter and Eggs_(Linaria vulgarJ~)

Spot Trea,tment

In General USe " 'j

1. DBGranular, 1-2 lbs. per 100 sq. ft.
2. Polyborchlorate, 3-4 Ibs. per 100 sq. ft. fall
" ~' or"fsp~fng. (16)'

.': . ~ .;" ;

Bindweed (Convol VU1!1~ arveD-sis)

Spot lJ:'reatment

1. DBgranular, 2-3 Ibs. per 100 sq. ft.
2. Polyborch.lorate, 3-4 Lbs , perlOO sq. ft.~ ,fa1.1 app];~,~

cation (16)

,from5.sil1&..ln Trials

1. Benzoic acids, 4-8 1bs. per acre on'young vegetation (14)
2. 2~4.'...D,.·<:314-11b. "young veget'atiori lI7) , .

Prob~e~~.R~~ding Special Stu~

1. Timing and rate studies. (14)

Overall Treatment

In General Use

1. 2,4-0, l-3/4 Lbs , per acre vegetative stage (7,10)

frornisin~ in Trials

1. 2,4~Dj3J4'''' I.lb. young vegetation (17).

SOIL STERILIZATION1/
Reed vI. Varner

Grasselli Chemicals Department,
E. I. du Pont de Nemours & Co., Inc.

,
11. ,Arboreal Associates
12. California Spr~y-Chemical

13. C~~~..
14. Dow
1;. -Du Pont
16., Geigy'
17. Niagara
1.'.~ .;....~enl}. ,.L~nE! ..S_~rv~c~..; '.
19. Socony Mobil
20.,Standa.rd"·Agr.'·. Chem..:
21. U.S. Borax and Chern.
22. U.S. Rubber. Co.
23. General Aniline

! --".

Maine
Maryland
Massachusetts
New Jersey
NewYork
Rhode Island
Vermont
Virginia
Allied Chemical and Dye-.,

American Potash and Chemical

Contributors

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
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In General Use

Boron Compounds
. ....

2 ICone. nBor~scun (sod!prr.Lborat.§). (1,3,5,6,7, ra, 20,21,22,23) Y

Apply 6 - 9 lbs./lOO sq. ft.

~Tronaboru (boraJ.L E~~_~hTdrate - sodium borate. minimum 44%B2Q3)
(3,5,6,7,~0,18,20,22,23

Apply 7.5 - 12 Ib./IOO sq. ft. Spot retreatment of some
areas at about one-half normal dosage may be advisable later.

'iGerstle Borc:,teU sodium-calcium borate) (3,5,6,7,18,20,
21J22~2j

Apply 10 - 14 lbs./IOO sq. ft.

All of the above compounds should be applied dry by hand
broadcast or mechanical spreader as pre-emergence or early
post-e;.'1E;rg(:;nce treatments (i. e. in the fall, winter or
early spr'ing). On deep-rooted perennials, treatments should
be made in the fall or winter.

Where practical, cut and remove all growth exceeding
4-6" in height to insure an even spread of chemical.

On bare ground" raking will prevent material from wash
,ing away during heavy rains.

Sodium chlorflte

~Atlaciden (~82b 13od:i-umchlorate) (2,3,4,5,6,7,13,18,20,22,23)

Apply l~- 3 lbs./lOO s'q. ft. either dry or-in 200-300 gals.
water per acre. On perennials in dry areas, treat in fall
or winter. For annuals and in heavy rainfall areas, treat
in spring. Best results obtained when soil is moist.

11 nSoil sterilization" is considered to encompass only the appli
cation of those treatments designed to kill all existing vege
tation and prevent regro~~h for an extended period.

a/ Numbers in parentheses indicate specific contributors that
expressed agreement with the practice in question. Sources that
manifested satisfaction with 1955 report are included where the
practice was unchanged.
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Borate-Chlorate Combinatio~

Pol bor-Chlorate

. Apply 1-1+Ibs./100sq. ft. On.annua'l s., .apply as a water
spray early in spring when plants are young and tender
(l to 4 inches high). On perennials, apply dry or as a
spray when plants are in dormant stages, or in fall months.

Chlorax 40 fJ~% sodium' chlorate' 8~ sodium metaborate)
3,5, ,7,13,1 ,20,22, 3

Apply dry or in water solution at 4 lbs./IOO sq. ft. On
perennials in dry areas, treat in fall or winter. For
annuals and in heavy rainfall areas, treat in spring.
Best results when soil is moist.

Other Combinations Including Borates or Chlorates

10 -
, 0,22, 3}

Apply dry or as a water spray at 1 - 3 lbs./IOO sq. ft.
On perennials in dry areas, treat in fall or winter. For
annuals and in heaVy rainfall areas, treat in spring. Best
results when soil is moist. Kills shallow rooted and deep
rooted weeds with long-lasting surface action.

1 -1 l-dimeth I-urea
complex

Apply! - 2 lbs./ 100 sq. ft. dry. On annuals, applications
should be made in early spring when plants are 1-4 If high.
Fall applications are preferable for deep-rooted perennials.

Ureabor

Sodium Arsenite {2,3,5,6,7,12,13,17,18,20,22,23}

Apply !-2~ lbs. AS2031100 sq. ft. asa water spray at any
time except when ground is frozen. If ground is dry, moisten
before treating. Control of deep-rooted perennials depends
on rainfall to carry chemical down to roots.

Substituted Urea Herbicides

ItTelvar" W
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Apply 20-60 lbs./acre as a spray. For optimum results apply
shortly before growth begins. Up to 80 lbs./acre may be
required for certain deep-rooted perennials.

I1Telvar" DWIl- Ll.i..!t.::.QJs.hlor:QRhenvl}-l ..l-.dimethylurea - 80%7
(1,2,3,S;b:'i,15,18,20 ,22,23)

Especially suited for application in areas of high rainfall,
. to light sandy soils and/or where treatment is desired early
in a dormant period to provide control during the next grow
ing sea~on. Apply at 20-60 Ibs./acre. For optimum results
apply bef~re growth begins. Up to 80 lbs./acre may be re
quired for certain deep-rooted perennials.

"Y9)Xl!/J?/{v~}~p-.chlor~Ehsmyl )-l.l-dimethylurea tri-chloroacetate7

Apply 80 to 320 Ibs./acre dry at any time.

Sodium TeA 90% (s91}um trichloroacetate) (14)

For control of grasses only. Apply 80 to 100 Ibs./acre to
soil when moist. Heavy rain after application may leach
this material out of the top soil layer. Application should
be made to the soil preferably prior to foliage growth.
Regrowth may occur.

Apply 30-40 gal./acre. Mix one part of uBaron tt with 4 parts
of water and apply as a thorough, drenching spray. Use
enough spray to cover all vegetation and exposed soil.
Apply in spring after growth is well established.

ttRadaponu (soditun s,'llt of 2.2-dichloropropionic acid) (14)

For control of grasses only. Apply 30-50 lbs./acre to foli
age of actively growing grass in sufficient water to wet
foliage thoroughly. (100 to 200 gals./acre). In long grow
ing season areas, regrowth may occur.

Agronyl R (aromatic oil. 100% active) (19)

Apply 80-100 gals. per acre as a spray when weeds are 6-S u

tall. Suitable for railroad rights-of-way and similar areas.

Promising in Tria12
nSimazin" ;2-chloro-4,6-bis{ethylamino)-s-triazine7 (16)

Apply 10-20 Ibs./acre. Apply as a spray or dry powder and
follow with sufficient water for penetration to root system
of weeds. Applications should be made either at emergence
or during the early post-emergence period.
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UBaron" (g)

Apply;O gals. in gOOgals. water/acre. See same material
above.

nB~roE:' ,plus "RadIll?9trl~.. (14)

Apply l5~25 gals. Baron plus 15-30 Ibs. Radapon per acre.
See above for details. . Rates and length of control should
be. at ud:!..ed.'

WOODYPLANTS

Mark G. Wiltse
DowChemical-Company

Washington, D.C.

Contributors

1. Norfolk &, vh::stern Railway Co. 14.
2.- N.Y. State Cons. Dept.
3. Yale;University ,15.
4., Central Vt. Public Sere Corp. 16.
5. Va. Agric. Expt.Sta. 17.
6. Northeastern-Forest Expt. StaG 18.

Upper Darby, Pat 19.
7. University of Delaware 20.
g. Penn. Electric Company 21.
9. N. Y. State Dept. of 22.

Public Works
10. PennLine,Service 23.
11. Central Maine Power Co. 24.
12. Central Hudson Electric Co. 2;~

13. N.E.T.&T. Co.

U.S. Dept. of Agric. Soil
Conservation Ser.,Va.

Davy Tree Expert Co.
West Virginia University
Connecticut College
Cornell University
Oscar Warner Tree Exp. Co.
American Cyanamid Co.
Penn. State University
The Hydro-Electric Power
Commissio~ of Ontario

Ontario Agric. College
DowChemical Company
Fish &Wildlife Service
U.S. Dept. of Interior

~cidUous .

-, L. Root spr.outing P'su,ckering") - (sassafras, black locust, tree-
of-heaven, sumac, aspen, etc.) .

In General Use- -.
2,4,5-T pllJ.s 2,4-D LV.ester at 4 to 6 lbs./IOO gals.- 
water a.S leaf stem spray treatment (1,8,9,lO,15,19,24,26,27)

2,4,5-T LV ester at 3 to 5 Ibs./IOO gals. water as leaf
stem treatment (4,11,1; ,19,24,27)

,

2,4,5-T'LV ester at 12 to 16 lbs./IOO gals. fuel oil as
basat tre~tme!lt.( 9.,11,12 , 17,19, 21.2l,., 27) . .
Summer.basal more e.ffactive than winter basal (12,21)

2,4,5-·To.r:2~4,;-Tp1u.s2,4-D LV ester at 4-6 lbs./IO gals.
oil plus 90 gals. of water as a leaf stem treatment (5,13,27.

Ammoniumsulfamate as a leaf-stem spray (I;) 3/4 to 1 lb.
per gallon plus spreader sticker (28)
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Deciduous (con't)

Promising in Tr~als

Leaf stem treatment ",ith 2,4,5-T was more effective than
basal apIjJ.i.cacion for the control of resprouting of black
locust \16)

Tree-"of-heaven and sumac resprouting was controlled better
by slliumer basal treatments compared with dormant basal
treatments (17)

ATAat 6-9 Ibs~/lOO gals. of water as a leaf-stem spray
appeared to be e:~octive on black locust (5,20)

Silvex at 4 IDS./IOO gals. of water as a leaf-stem treatment
(24)

2,4,5-T amine salt 4 lbs./100 gals. of water as a leaf-
stem treatffie~t (24) .

Root collar sprQ1t~ing

In Genera.l ~

2,4,5-T plus 2,4-D LV ester 4...6 Ibs ../100 gals. water applied
as a leaf-stem treatment (8,9,10,15,22,23,2~26,27)

2,4.5-T LV ~ster 3"'5 Ibs./lOO gals. water as a leaf-stem
treatmzmt (4,11,15,24,27)

2,4,5-T ester at l2-to·161bs./lOQ·gals fuel oil as basal
treatment (3,6,9,10,11,12,15,19,21,22,24,25,27)

. . . . . ~

2,4,5-T or 2,4,5-T plus 2,4,-D LV ester - 4 to 6 Ibs./IO
gals. o~l plus 90 gals. of water as a leaf-stem treatment
(5,13,2; )

2,4,5-T plus 2,4-.D ester at 14-16 Ibs./lOO gals. fuel oil
as basal treatment (5,8,21,27)

2,4,5-T at 12 to 16 lbs./lOO gals. of fuel oil as a stump
treatment (8,24)

2,4,5-T at 8 to 12 Ibs/IOO gals. of fuel oil as a frill
treatment (6,24)

Silvex LV ester 4 to 6 Ibs./IOO gals. of water as leaf-stem
treatment for 'control of oak and maple especially (24,27)

Ammoniumsulfamate for treatment in notches (6)

Ammoniumsulfamate as a leaf-stem treatment (15,27)
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Pro 1!1t sine: i:n l'r t @.}~

Amine salt of 2,4,5-T at 4 to 6 Ibs./IOO gals. of water as
a leaf-stem treatment (24). .

2,4,5-T LV ester at 6 Ibs./IO gals fuel oil plus 90 gals.
of water applied as a ·leaf ...stemtreatment to the lower 4/Sths

. (13). .

ATAat 6 to 9·lbs./100 gals. water leaf-stem treatments
ft)r white oak, scrub oak, prickly ash, poison ivy and buck
brush (9; 15) :

ATAat 2 to 4 lbs./lOO gals water as leaf-stem treatment
for contr?l of poison ivy (20)

. .. ' ~

2,4,5-T ester 8-12 Ibs/lOq ga~ fuel oil applied as basal
treatmerlt to Bear oak was more effective as a dormant appli
cation than in other seasons (21)

Coniferous

In General Jl~

2,4,5-T or 2,4,5-T plus 2,4-D LV ester at 4 to 6 lbs./lO
to 20 gals~ fuel oil plus' gO' to' 90-gals. water applied,as
a leaf-stem treatment (5,10,13,15,24,27)

2,4,5-Tor 2,4,5-T plus 2,4-D at4 to 6 lbs./lOO gals. fuel
oil applied as a leaf-stem treatment (8,12)

, .. .. ,. .. lit

2,4,5-T or 2 i4,5-T plus 2,4-D.at·lZ·to 16 lbs./lOO gals.
fuel oil as a basal treatment (8,10,14)

. ,

Dalapon, sodium salt at 15 to 20 lbs./lOO gals. of water as
a leaf-stem treatment (22,24)

. Sodium arsenite applied in frills (2)'

Promisin~j~_Tri~~

2,3,6 TBAat 6lbs./lOO gals water as leaf-stem treatment (22,27)

TCA,sodiums-alt ate 12 lbs./lOO gals. water as a leaf-stem
treatment (22,27)

:2,4,5-TLV e'ster6 lbs./IO gals. fuel oil plus 90 gals. of
water qpplied as a leaf-stem treatment to the lower 4/5th (13)

Prol21ems~ N~e'ging Spec ial StudI

1.
evel.

2. '~Physi"Ological aspects of the efrects and translocation
of the various compounds and how translocation can be
improved.
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3. Comparisons of the various compounds and methods of appli

cations in their effectiveness on individual species grow
ing under the same conditions.

4. Methods of control for root sprouting species such as
sassafras, black locust, aspen, beech and thornapple.

5. Aerial and mist hlow-er applications to control hardwood
brush or low quality trees for the establishment or release
of pine and the establishment or improvement of wildlife
habf.t au o ,

6. Methods of control for conifers, ash, basswood.

7. A formul is needed which is equally or more effective
with Lower volumes of spray solutions (12)

8. Suppression of vegetation on rights of way to reduce fire
hazard and establish fire breaks (13). .

9. Investigatiuns to determine reasons for extreme variability
in results from herbicide application.

10. Prepare a species susceptibility table of the chemicals
used today considering methods of application.

11. Development of new techniques to fully exploit the poten
tial of herbicides in fields such as forestry, conservation,
Christmas tree production, etc. (21)

12. Need additional field tests to determine the effects of
different volumes, concentrations and seasons of application
with the various treatment techniques on individual·species.

13. Use of ATAin mixtures with other herbicides for broad
spectrum control of mixed growth containing sfecies sus
ceptible to one herbicide but not to another 20).

14. The development and promotion of herbicide formulations
and techniques which will reduce the danger of injury to
desirable plants and crops off the right of way and cause
slower browning of the treated vegetation. (15)

PUBLIC HEALTHWEEDCONTROL

R. C. Sweeney, Regional Sanitary Engineer
New York State Health Department

White Plains, New York
Contributors
1. University of Delaware
2. University of Vermont
3. Virginia Truck Experiment Stat
4. University of West Virginia
5. University of Maine
6. University of Maryland
7. University of Massachusetts

8. American Chemical Paint Co.
9. American Cyanamid Co.

10. Dow Chemical Company
11. Du Pont (Grasselli Chemicals)
12. Standard Agric. Chemicals Inc.
13. Unsigned Experiment Stat Report
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Poison

I ..

2.

3.

5.

6.

7.

8.

2,4-0 plus 2,4,5-T, water spray in summer, oil-water
emulsion for dormant winter spray application (1)

2J4.-0 plus 2,4,5-T, 1 gal/50 gals., on active growth (2)
(0) (7) (13). Add spreader-sticker (11)

2,4-0 plus 2,4,5-T in oil-water emulsion (2 Gals., plus
2 gals., plus 10 gals., oil in 100 gals., water), wet
foliage in ~arly growing season (3)

Ammate, 3/4-1 lb. per gal. of water, wet foliage early
in growing season (3) (4) (6) (13). Add spreader-sticker
(11)

2,4,5-T, 2-3 lbs. acid per 100 gals., water when leaves
fully expanded (51 (8) (10) (12)

ATA, use 1-2 lbs., active per acre. For spot treatment
use 1 lb., ATAin 50 gals., water, apply when ivy is in
full leaf stage, thorough wetting of plant to ground
level is important for optimum kill. There is no vola
tilityproblem with this compound (8)

ATA1 lb., active in 50 gals., of water sprayed to
thoroughly wet foliage after plant is in full leaf.
(Caution: wash spray thoroughly immediately after each
use ·(9) .

Ammoniumsulfamate 3/4-1 lb. per gal., of water as a
drenching spray when leaves fully expended (12)

Ragweed

1. 2,4-0, (amine or ester) i to Ii lb., active per acre (1)
(2) (3) {6} (10) (12)

2. Ammate3/4 lb., to gallon of water with added spreader
sticker" Wet foliage to run off (II) .

Poison Sumac

1. 2,4,5-T 2-3 Ibs., .(low volatile esters or amine salt) in
l~O gallons of water. Use as a wetting spray in August
or preferably in full leaf (10)

Black Nightspade

1. Silvex, (low volatile ester) 2-3 lbs., to lOG)gallons
water. Apply as wetting spray when plant is in full
leaf (10) . .
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1. 2,4-D (low volatile esters or amine salt), ~ to 1 lb.,
per acre in sufficient water for coverage. The lower
r&te can be used with the ester folmulaticns (10)

jlater Hemlock

1. Sa~e as HemEabove (10)

Poison He:nh<::!f

1. Same a s .H2.m12above (10)

Promising in ~~irJ~

Poison Ivy

1. ATA4 lbs., (active) in 100 gallons water when leaves
expanded (5)

2. Amino triazole 1 lb. (50% formulation) to gallon. Wet
the foliage in early growing season and repeat if needed
0)

3. AT! (3-amino-l,?,4-triazole) is highly efficient at a
rate of 4 pounds active ingredient per acre. Application
shou'Ld be made anytime after the leaves have reached full
size until they change color in the fall. Thorough
coverage is important. There appears to be a high degree
of selectivity and it is possible to spray poison ivy
groi'dng under such sensitive trees as dogwood without
injurying them and also to spray poison ivy growing up
the trunks of trees without damaging the trees. (8)

4. ATA2 lbs., (active) in 100 gallons of water. Apply
when plant is in full leaf with low pressure and coarse
droplets to get full coverage (7) (12)

5. ATAspot treatment 10 tablespoons (50% formulation) per
gallon of water (6)

6. ATA1 lb., (50% formulation) per 25 gallons on active
leafy growth (2)

Problems Needing Snec~_aL?J:udy

1. Methods of destroying dead poison ivy after spraying (3)

2. Acquainting people with the identity of poisonous weeds and
how they can be controlled (10)

3. Howto emphasize to Public Health authorities that herbicides
such as'2,4-D, ?,4,5-T, dalapon and erbon are non-toxic to
warm-blooded animals at rates used for controlling weeds (10)

4. Ecological and physiological studies of both poison ivy and
ragweed to better understand the life cycle ~f each (12)
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Tabula~ S1JIIlrilaryof the: 1957 Report
"Re'se ar-ch Coordinating' Commi1;;tee

Northeastern Weed
dControl

Conference

The purpose of the following tables is to provide a ready
reference to the most effective weed control measures reported in
the general research report. For most crops, the treatments given
are those in general use. Where general use practices are not availa
bel, treatments showing promise in trials are given.

The uses of chemicals in the following s~~ary are ,based on
biological activity only. No designation of usage is given that will
insure residues below the limits set under Public Law 518.

John R. Havis
Chairman

Comments

Nov. or Dec.
If no grass
seeding

1...11
1-3

(1)
. (1)

Chemical,

_ ~eed Control in Specific Crops

~b/Acre
unless
Specified

" DNBP'
41 '. CIPC

Ref.
,·gp.ge.,Crop ,',

4 ~

Alfalfa
(Seedling)

. . . .

---~~-~~~~-----~--~--~--~~-----~--~-~-~---_.---~--------------------~-Alfalfa
(Established) 41

DNBP,
CIPC

(1)
(I )

l-1i
1-3

Nov. or Dec.
If no grass
desired

··c.! . "< • • • ,'. ; • • '. .'

---~--~~------~--------------~-------~-~---------------- ---- -- -- - -- ---Arborvitae 28 2,4-DES (1) 2-4 After clean cult.
---------------~-------~-------------------------------- - ---- - - -- -- -- -Aspa.ra.gus . 9 Monuron (1) 1- 3 Before and after

(Cutting beds) cutting season
Dalapon; (1) 13 Summer or fall

for quack grass
------------------------------.-------~-----------~-------------------Asparagus I:' , '

(Seed beds) 9
Stod. Solv.
PCP

'I)NS:P
Monuron'

(1)
(1)
(1,2)
(1,2)

75-100 G
6 G
:3
3/4 ... I!

Pre-Em.
Pre~Em.

Pre-Em.
Pre-Em.

-------------~--~--~---------~~~----~--~-~---~-----------------------~,,~ ,

* (1) General Use '('2) 'Promising in Trials
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Comments
Pre- Ern.

Lb/Acre
unless

Specified
3-9 in
25-40 G

Ref.
Page ChemicalDNB};;::';:;-;;';:·;;.';;"~--;.;~-......:;~.;;::.;:.;:..::::.;::...;;:...--=-~~~----

11

Crop
Beans

(Lima & Snap)
---~~---~~------~---~.~--.-------~~---~-~~----~----~---~-------------~-Beets 16 NaCl

Monur-on
(1) 200
(1,2) 1/3-5/8

Post-Em.
Pre-Em.

----------~----~~----~-._--~~~-~----------~~-~--.~~----------------~--
2,4-DES
DNBP
Monuron

19
Blueberries

(Cultivated)
(1 j 2-4 Before weed em.
(11 3-4 Sum. & Fall
{1-3 E. Spr. less than

2 Ibs. on Atl. val'.
ATA (1) 4-6 Spr. Sum. fall

----~--~-~----~ ..~~~~~--~-----~-~-~~----~---------------~----~---------Brambles DNBP (1) 2-3 Except during
(Blackberries & suckering, layerinE
Raspberries) 18 2,4-DES (l) 3-4 Before weed em.

CIPC (1) 5-8 Fall or E. spr ,
2.4-D (1) to 1 For B.L. weeds
ATA (I) 2-6 FaIlor spr.

---------------~~-~----~~-------~~-------~.-~~---------- - - - - - ----- - ---Cantaloupes 14 Alanap-3 (1) 2-6 Pre-Em.
Alanap-3 (1,2) 2-4 Post-Em.
DNBP (lJ 2-4 Pre-Em.

--~-------------~-------~-----~------------~--------------- --- - - - -- - - -Carrots 5 Stod. Salvo (1) 75-120 G After true leaves.
Apply on cool,
cloudy days.

----------~~~-----------------------~----~-~------------------------~-Celery 6 Stod. SoIv , (1) 75-120 G Seedbeds only
----~---------~-----~----~------------------------------ --- - - - ---- - - - -Clover DNBP (l) l-l~ Post-Em.

{Seeding} 34
----------------~--~-----------------------------~---- -- - -- ---- - - --- - -Cole Crops 6 CIPC (I) 1-2 Low rate cool

(Seed beds) weather. High
rate above 60oF.

-------~---------~-----------~---~~--------------~~--~- - -- -- _ .--- -- - - -Corn
(Field) 36

DNBP
2,4 ...Dlve
2,4-DA

(1)
(1 )
(1)

3-6
l-l~
!

Pre-Em. or at Em.
Pre-Em.
Post-Em. Drop noz
zles when corn
1 ft. tall

----------------------------------------------------------------------
DNBP
DNBP
2,4-DA

10
Corn

(Sweet)
{I! 3-6 Pre-Em.
(1 1-3 At em.
(1 l-li Pre-Em. Less than

~ lb. on sandy soi]
2,4-DA (1) ~ Em. to 6 in. high

-----~------------------~--------------~-----~----~---~----------------Cranberries 20 Wh. Kerosene (1) 400-800 G.
Stod. Solv (1) 400-500 G.
Kerosene
Stod. Solv. (1) l~l ratio 600 G/A
Fe Sulfate (l) 1!-4 tons



10 In ·fldod water
20·1bs/l00G 400-600 a/A
300-500 .
3/4-1 Ib/G 200 a. per A.
2t in 300 G Shores & dikes

only

1:50 dil. in Kerosene for
brush on shores

68

Crops
cont.
Cranberries

Ref.
Page Che,m;eal

20 Cu Sulfate

Na N03Na Cl
2,4,5 ...TLVE

2,4 ...DE+
2,4,5-TE

Use

u )

(1 )

Lb/Acre
unless

Specified. Comments

--~----~-~---~-~~--~-----~~-~-~-~----~--------~-------~~-~------------Pre-Em.
Post-Em.
Pre-Em.

2-6
2-4
2-4

2-6
4-8

A1anap-3
Ala.~Ci.p-3
DNBP

Monuron
ATA

14 (1 )

~t)2)
~-~---~--------------~--~--_._----~~----~~~-----~_._~----- - - - - - - -- - - - -
Gladiolus 24 DNBP (1) 3..12 Pre-Em.

2,4-DES (1) 2-4 Pre-Em.
2-4 Post-Em. after

clean cult.
2,4 ...D (I) 1-3 Pre-Em.

-~-----~--~-~----~-------~-------------~-~-------.-----~------~-------Grapes 18 DNBP (1) 2 with 15-20 G
(Established) fuel oil - row

appl.
Spr. or fall
Weeds in active
growth

.Cucumbers

___~~ ~~ w_. ~ ~~~__~ ~ _
Lettuce Pr.Yr CIPC

Pr •.Yr CIPC

(1)

(1) !-l

1 wk. after
transp. Delays
maturity

.At time of seeding
-------------.---------------~-----~---------------------------- - - --- --

1 10/l00.sq. ft.
1 qt/100 sq. ft. 2 wks pre-pI
10-20
3

Nursery stock}
woody
(Pre-planting 26

.in beds)
{Pre-em. in beds ?7

. [Pcat -em, for· '"
seedlings) ?7

(Liners)
, (Est. ever greer:' ?8

(Est. decidueus)30

MeBr {ljVapsm (2
KOeN .'(11
2,,4-DES (
Mineral

spirits (1)

St od . SoLv, (1)
2 ~ ~.-DES (1)
2) i:;-.·DES «11)
DNBP )
CIPC (1)

.2 t b-. DES_+

lJiCi;;:~lr()n , ~(111·12,·.!..-DESm:lBP.
CIPC (1)

40-60 G
2"4
2-4
3-12
6-12
4. +
i
2-4
3-12·
6-12

After clean cult.
After clean cult.
Directed spray
Spray or granular

(mixture)
After clean cult.
Directed spray
Spray or granular

-----~--~--~----~---~~---~-~---------~--------~-----------~-----------



Crops

Onions

69
Lb/Acre

RGf. unless
Page Chemical :Use Specified Comments

13 CIPC (1) 2-6 in Pre-Em.
20-60 G

KOCN (1) 1% in 100 G Seed-At em. or
after f1a~

2%
Set-until Ii high

KOCN (1) in 100 G Seed & set more
than 6ft

--~-------~~------------------------~~--~-------~----~~-~-------~--~--Orchards 21
(Poison I',y)

(Honeysuckle) ?l
(Herbaceous weeds)

Ammate (1) 3/4-1/G "'lith spreader
Growing season

2 ~l:.·"'D +
(1) 2-3/100 G;2 !•. 5-T Grovnng season

,I r ,
p'1' A (l

i2)
1-S/100 G Growing season_..!.. .n.

2 ..4-D (1 2/100 G Growing season
D~1BP (1)

il-2~
Growing season

DNBP(o.s) (1) in 15-20 G oil

(1,2)
plus water

ATA 2-4 Esp, for Canada
thistle

2,4-DES (1 ) 2 Pre-em. on new
orchards

----------------------~--~~-~-------~-~------~-~----~-----------~--~--

2,4-DES
DNBP

2L;.
25

Ornamenta Is,
Herbaceous
(Perennials) (1) 2-4 After clean cult.

(1) 3-6 Late fall for
winter annual weed~

(Annuals) 26 Me Br (1)- 1 Ib!lOO sq. ft. Pre-pl-.
---------------.----~--~~------------~---------~-~-----~--~---------~-Parsnips 5 Stod. Sol v , (1) 75-120 G After true leaf,

1 app'l ,

-~-------~-----~--~----~---------~-~-----~--------~---------------~---

Spr.
Spr.
Spot treatment

Spot treatment
E. spr. & repeat1-2

1!-2

40

40
40

(Brambles and
woody plants)

(Wild garlic)
(Horsenettle)

Pastures, permanent
(Sumo annual weeds)

39 2,l~-DA (1)
MCP (1)
214,S-TE (1)
2 j 4- DE +
2,4jl5-TE (1)
2,4-DE (1)
2;,4-DE +
2)4~,5-T (1)

(Perennials) 40 2,4-D (I}
--------~-----~------_.~--~~-------------~~--~---~~--~--~--------------Pastures, 2,4-DA (1) !-1 Spring
Semi-permanent 40 Mep (l) i-I Spring

Mowing, fertilization & proper grazing.
---~---~~---~~------~---~----~------~-~~---~-------~------~~----~.-~--Peas l? DNBP

DNBP
DNBP

(1)

(l)
(1)

At planting, soil
moist
At em.
3-8 in. Ball.
Temp. 65 -SOoF.

-------------~~------~~~---~--~~-~---~~--~~~-~~----~-~--~----------~-'
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Crops
Ref.
Page Chemical Use

Lb/Acre
unless

Specified Comments,

ONBp·
2,4,5-TES
CDEC

Peppers (2' 3-9 Pre-setting
(2~ 2-3 1 mo. post-setting
{2} 4-6 Pre-Em &: Post

setting
CIPCGran. (2) 2 After 1st cult.

~~~---~~.-~~-~-~~~----~~----~~-~~--~--~-~~-----------~-~_.~-----~---~-
Potatoes, Irish 15 DNBP (1) 3-6 Pre-Em.

DNEP(o.s' (1) 3-5 Pre-Em.
2,4-DES .. (1) 2-4 Pre-Em. &: Post

Em.

Potatoe s , Sweet 14 Alanap-2
AJ.anap-2
CIFC

(lj(1
{I

2-4
2

At planting
Lay-by
Lay-by

---~~--~------~-~-----~~~_._--~---~~~-~~-~~-~----------~---~-----------

3-4
to 1
5..8
2...6

(1)
(1)
(1)
-(1)

2.4-DES
2,4-D
CIPC
ATA

14Pumpkin Alanap-3 (1) 2-4 Pre-Em.
DNBP (l) 2-4 Pre-Em.

--~---~---------~--~----~-~-~---------------~--------~--~-------------Raspberries IS DNBP (1) 2-3 Except during
suckering &:
layering
Before weeds em.
For B.L. weeds
Fall or E. spr ,
Fall or spr ..

-------~~---~---~-~~~----.-~-~----~-~-----------~-------- - -------- - - - -Small Grain, Sprin~
(Not seeded) 38 2,4-0A

(Seeded with forage)
38- DNEP

2,4-DA

MCP,

(1)

(1)
(1)

(I)

Post stooling,
pre-joint

When weeds small
Use when weeds
and grain form a
canopy
For red clover,
oats over -6tt·tall

--------~---------~~--~--~-~-~~~~~-~---~~----~~~-~-----------~~----.--Small Grain,Winter
(Not seeded)" 3fj

(Seeded to fora~~)

(Wild garlic and
onion control) 39

2,4-DA

lVlCP

MCPor
2,4-DA
DNBP

2,4-DLVE

Mep

(1)

(1)

(.1)
(1)

(1)

(1)

k-i
3/4-l!

Spring, post
stooling, pre
joint
Spring, post
stooling, pre
joint

Early spring
Weeds small,
grain less than 6tt

In March when t
over 600F .
Post-stooling,
joint
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Ref.
Page ChemicJ3.1 Us~

Lb/Acre
unless

Specified

71

Comments

Soybeans 37 DNBP, (1 ) 3-6 Pre-Em. Low rate
on sandy soil

---~~-~~-------~-~~~-~-~-~--~-----------~-~-~~-~------------~-----~---Spinach 6 CIPC (1) 1

2,

Te~p.below
50 -60 0F.

Warmweather
-----------------~------------------~---~-_.._----~~-- ----- - - ---- ---- - -

2,4-DA (1 ) 1-2

.. 2,4-DA (1) .1
2

DNBP (I) 3
CIPC (1) 1-2

Squash 14 AJ.an3.p-3 (I) 2-4 . Pre-Em.
DNBP (1) 2-1~ Pre-Em.

--------~-~------------~---~._----------~-~--------~------ --------- - - - -Strawberries 17 2$4-DES (1) 2-4 After plants est.
Not while runners
are rooting.
Immed. after har
vest
Small weeds, new
plantings
Strictly dormant
Chickweed- Oct , ,
Nov, , Dec.

---------~-------------~---------~---------------------------~-----~--

CDEC
I

------------------------------------~~-----------~---~-~--~-----------

Taxus 2$ 2,4-DES (1) 2-4 6 yr. old plants
---------------------~~._._----~---------------------- ---- -- ----------Tomatoes 8 2,4,5-TES (2) 2-4 Plants establisheq

Neburon (2) 2-4 After 1st cult.
or lay-by

(2) 6-8 Post setting or
lay-by

Post-Em. Spr. or
fall
On Bent grasses

3/4 -2

(1 )

(1 )

(1)

KOCN

KOCN

2,4-D

DSMA

PMA10%

31

32

32

33

Chickweed

Crabgrass

lflild Garlic &
Wild Onion

Turf
Dandelion &
Plantain

Spr. or fall,
active growth,
Repeat app'l ,
E. spr. and late
fall. Bent and fes-
cue s sus ce ot.LbLe

(1) 8-16 Post-Em. Bents and
fescues susceptiblt

(1) 4-8 Post-Em. Fescue
susceptible

(1) 5-10 p.ts/A Post-Em.
2 pts!A On putting greens

Clover Pr Yr 2,4,5-T (I) ~-1~ Spr and fall
---..._-..--------- --- -- ---- - ----- - ---- ....- .....--_..------ --- -- ---- ------- -~--
\ftJatermelons 14 A1anap-3 (1) 2-6 Pre-Em.

DI\TBP (1) 2-4 Pre-Em.
Alanap-3 (1,2) 2-4. Post-Em.
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Aquatic Weeds

Weeds
Ref.
Page Chemical US!_

Lb/Acre
unless

5Iecified Comments

Emergent Rooted
{Cattail
Typha latifolia)43 Dalapon {l,2~ 15-25 Spray to wet

Water chestnut ATA (lj2 5-10 At heading stage
(Trapa natans) 43 2,4-DA (1 8 in "50 G water or

oil/A. Repeatappl.

Reed Grass 44 Dalapon (1 ~ 15-30 Active growth
(Phragmites maximus & ATA (I 10-20 300 G+/A. Heading
communis) Stage.

Giant Cord Grass 45 Da::'apon (2) 10-30
(Spartina Spp..)

--~--------~~------~--------~------~-~~----~~-~~----------- ---- -- -- ---•
5-10 ppm
2 lb/A ft.
to 7 ppm
2 Ib/A ft.
7 ppm

Na As
Dichlone
Na As
Dichlone
Na As

Submersed Rooted
Water Milfoil 47

(Myriophyllum spI'.)
Pondweeds 47

(Potamogeton spp.)
Coontail 48

(Ceratophyllum sppv )
Water weed 48 Na As (1) 7 ppm

(Elodea canadensis) Dichlone (2} 2/A ft.
-----~-----------~-------------~--~------~----~--~-~----~--~----~---~-Algae-General 46 CUS04 (1) 0.3-1.0 ppm
---~~-------~------------~-----------------~-~----~------- -. _ ------- --

See Coordinating Report· for Aquatic Weeds not listed here.

CommentsUseChem*ca1
Ref.
Page

~rbaceous 'eren~ial and Biennial Weeds

Lb/Acre
unless

SpecifiedWeed

Bedstraw 49
(Galium mollugo)

Dalapon (1) 10 Fall

---~-~--~--------~-------~----~----------------~-~--------~--~--------

ATA

TCA

DalaponBermuda Grass 50
(Cynodon dactylon)

(1 )

(1)

(1)
Poly- (1)
borchlorate

Conc~ (1)
Borascu

10-15 June, July
Repeated

20-30 with tillage
75-100 Without tillage
6-8 Active growth
3-4 Ibs/lOO sq. ft.

Spot treatment
8-12 lbs/100 sq. ft.

Spot treatment
FaIlor spring

--------~~~------~----~-~~--~~--~-----~-~-----~~---~---~------~-------



Weed
Ref.
Page Chemical Use,

Lb/Acre
unless

Specified Comments

Canada Thistle 50 ATA (1) 4 E. summer-
(Cirsium arvense) 2,4-D or MCP (1) ~-1~ Bud stage

2j4 ...D +
2}4,5-T (1) 4 Spring

----~-~~----------~----~~~~-------.---~-------~-----~--~--~-~~---~----Chicory 51 2,4-D (1) i-I Vega stage
(Cichorium intybusf

---~---~~----------~----_._--~~---~--~--~---------~----------- - - --- -- -

Dalapon (1)

Poly- (1)
borchlorate

Cone. (1)
Borascu

51Horse Nettle
(Solanum

carolinense)

2,4-D or
2 j4 ...D +
2,4~5-T (1) 2-4 E. bloom. Repeat
Ai'A (1) 4 Bud stage

-----------~----------~----~---~------~--~-----~-----~-- - -- - -- - - - -- -- - -Johnson Grass 52 TCA (1) 50-100 Pre-Em. or at Em.
(Sorghum halepense) 150-200 Growing season

1 lb/2 g 6" high-spot tr.
30-50 With tillage
1 Ib/4 g 15" high-spot tr.
4 lbs/lOO sq. ft

Spot tr.
8 lbs/lOO sq. ft

Spot tr.
------------------------~-----~~~----~--~-~-----~--~------~-----------Milkweed 52
(Asc1~pias syricaca)

ATA (1 ) 4 E. summer

-----_.._---------~--~---------------~---------~----------~------------Nutgrass 53 TeA (1 ) 50-100 2-6" high with
(Cyperus esculentus) tillage

DNBP (1) 3 Less than 6" high

(I)
Spot tr.

ATA 2-4 Active growth,
spot treatment

---------------~----~----~-----~-------~~----~----~-~~------------- - - -Quack grass 53
(Agropyron repans)

TCA (1)

Dalapon (1)
ATA (1)

Ureabor (1)

Poly- (I)
borchlorate

50-100

10
4

1-2 Ib/lOO

3-4 lb/IOO

Sum. or fall
to plowed soil
To foliage in fall
To foliage in spr.
Plow 2 wks. later

sq. ft.
Spr. or fall,
spot tr.

sq. ft.
Fall spot tr.

--------------_._----~-~---~~-------~-~------------~--------~-~----~~-Wild Onion and
Garlic· .

(Allium spp.}
54 2,4-DE or

MCP (1) 1-2 Spr. and fall-~---------- ~M_~ ~ ~_~ ~ ~ ~_

Curled Dock 54
(Rumexcrispus)

2,4-D (1) 1 Vegetative stage

-----------~~--------~------------------------------------------~----



Comments

Lb/Acre
unless
Specified ...' ......--==.;;...;o.,;;;iooo--_Weed

74

Seedling stage
E. sum. -r-epeat

Wild Carrot
(Daucus carata) 55 2,1+-D (1) i

2,4,5-T (1) l-3
---~--~--------------------~-----------~-----------~---------------~--Yellow Rocket 55 2,4~D (1) ! Vegetative stage

(Barbarea vulgaris) -ll Fall
MCP (1) -i Vegetative stage

Comments

Wet foliage when
leaves fully expandeq

Active growth
Wet foliage early
in growing season.

Thoroughly wet when
leaves fully expandeq

2-3

2-4

75-100

£11b~i~ He~lth Weed Contro!

Lb/IOO gals
unless
Specified

Ref.
Weed Page Chemical Use

poison Ivy 64 2,4,5-T (1 )

2,4-D +
(1)2,4,5-T

Ammate (1)

ATA (2)

-----~~-----~-----~--~-~----~--~-~------------------------~----~---~--Ragweed 64 2;14-D (1) ~-l~ Ib/A

Soil Sterilization

(All practicesPlisted are in "General Use" category)

Chemical**
Ref.
Page

Ib/IOO sq. ft.
Unless SRecified Comments

Boron compounds
Cone. Botascu 57 6-9 Apply dry. Pre-Em. or
Tronabor 57 7~-12 early Post-Em. Cut and
Gerstley Borate;7 10-14 remove growth before tr.

--------------~-----------------------------~----------- ---- - ------ - --Sodium Chlorate 57 1~-3 DrYQr 200-300 G/A
Atlacide' - Dorm. or E. growth
-------------------------~~----------------------~.------- -- --- ---- ---Borate-Chlorate
Combinations ,
Polybor-chlorate 58

Chlorax 40 58

1-4

4

For annuals-as spray .in
spr. For perennials-dry
or spray dorm.'
Dry or spray. Annuals in
spr. Perennials-fall or
winter.

------------~~~--~----~--------------------------------- ----- ----- -_ .



lb/100 sq. ft.
Unless Specified

With equal part water
Active growth
Dry or spray. Annuals in
spr. Perennials-fall or
winter.
Dr. Annuals in spr.
Perennials fall. -

Chemical *':(
Other Combinations
~qethoxone / Chlorax

liquid

Chlorea

Ureabor

Ref.
Page

58

58

85 G/A

1-3

i-2

Comments
75

~--------~----~~~----~~-~~ ..~~~~~~--~---~--~-._--------~~~----------~--
Sodium Arsenite Spray. Moisten soil

before tr.
----~--~--,--~-----~----~--~--~----.~------~~-----~-~----- -- - - - - - - -- ---
Substituted Ureas
Monuron 53 20-eo/A Spray. Pre-grov~h.
Diuron 20-80!A- Spray. Pre-growth.

----------~---~-~~-----~------~~---~~~----~-----~-----.~-~-~---~~-----Erbon 59 30-40 GlA Foliage drench in spr ,
---~-----------~-~--~------~----~----------------~---------- - - -- - -- -- -

** Refer to Coordinating Report for chemical composition of compounds
listed.

V1Lo,odY,.PlarJa

(All practices lis ted are in "General Use" category)

Gallons
Ref. in

Type of Fl.arrt Page Chemical lbs. Oil - Water Method

Deciduous
(Root sprouting) 60 2,4_5-TLVE 3-5 100 Leaf-stem

2,4.:.DLVE+
4-6 Leaf-stem2,4,5-TLVE 100

2,4,5-TLVE 12-16 100 Basal
T or D + T 4-6 10 90

(Root collar
sprouting) 61 2;4,5-TE 12-16 100 Basal

2,4 ..·DLVE+
4-62,4;5-TLVE 100 Leaf-stem

2,4,5-TLVE 3-5 100 Leaf-stem
2,4 ..DE +

14-162,4,5-TE 100 Basal
T· or D + T 4-6 10 90 Leaf-stem
2;4,5-T 12-16 100 Stump
2,#,5 ....T ·8·...12 . fOO Frill-

--~~--~-~~---------~--------------~~-~-~~~----~--~--------~-----~-----Coniferous 62 T or D + TLVE4-6 10-20 80-90 Leaf-stem
T or D + T 12-16 100 Basal
T or D + T 4-6 100 Leaf ....stem
Dalapon 15-20 100 Leaf-stem
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1sple_of Abbreviations Used in Summary

Chemicals

Alanap-2"'
Alanap-3
Ammate
ATA

. <IDEO
CIPC
CuSo/.,.
Dalapon'
Dichlone
Diuron
DNBP
DNBP(o.s.)
DSMA
KOCN
MCP
Mc Br
Monuron
.Na Cl
Ua As
Neburon
PCP
PMA
Stod. Solve
TeA
2i4-DA
2i4·DE
2;4;;.DES
2,4 ..DLVE
2;4,5-TA
2,4;5-TE
2;4;5-TES
2,4,,-TLVE

Am~n~s~lt of N- naphthyl phthalamic acid
Sodium salt of N- 1 naphthyl phthalamic acid
AmmoniUmsulfamate
Aminotriazole
2;,;chloroallyl dietA-yldithiocarbamate'·
Isopropyl-N-(3-chloro-phenyl) carbamate
Coppez- sulfate
SoditUn salt oJ"-2, 2-di chloropro pio'nicacid
2,)-diehloro-l,4-nappthoquinone

'.3- f3 ..~--dichloroppenyl) -1, I-dimethyl urea
· "Dinitro-o-secondary butyl phenol; water soluble

Dinit.:ro-o-seoo,ndary b:utyl phenol, oil: so.Iub'l,e
D1sodium methyl arsonate
Po't as sf.um·c,ana:te -.
2,methyl 4 chlorophenoxyacetic acid
Methyl bromdde ' ..
3-(p-chlorophenyl)-1,1-dimethylurea
Sodium_Chlor.ide .. _. . .
Sodium arsenite
3-(3,4-dichlorophenyl}-1-methyl-l-n-butylurea
Pentachlorophenol .
Phenyl ..mercuric acetate
StOddat-d solvent oil
Trichloroacetic acid (salts)
A~ine salts of 2i4-D
Est~r forms of 2,4~D .
Sodium. 2.,4...dichlorophenoxyethyl sulfate
Low volatile ester-forms of 2,4-D
Amine sal~s ..of 2,;4 it5...T
Ester forms' of 2 4,5-T
Sodium, 2,4,5-trlchlorophenoxyethyl sulfate
Low volatile ester forms of 2,4,5-T

91her Abbreviations

A
Appl.
B.L.
Cult.
Directed
Dorm.
E.
Em.
Est.
Ft. -
G.
Gr. -
Post-Em.

Acre ' .
Application.
Broad-leaved
Cultivation
Directed application to base of crop
Dormant
Early
Emergence
Established
Foot . or- feet-
Gallons
Granular'
Post-emerge-nce

...,." ~ ..



pther Abbreviations (continued)

p , p, m, Parts·:;p~·:r.'lniil ion
Pro Yr. Previou$ y~arVs report
Pre-Em. Pre-emergance'
Pre-Pl. Pr-e-ip'l ant.fng
Spr. Spring'
Sum. Summer
Tr. Treatment
Var. . Variety
Wk. .' Week.

. .

" '

; :
;!-

•
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REGISTRATION,LIST

NORTHEASTERNWEEDCONTROLCONFERENCE

Hotel McAlpin, NewYQrk'!

January 10,11~12, 1957

Abrams, Louis
Seabrook Farms
Bridgeton, New Jersey

Corp.

Allmond, Charles M. III
Aeronomy Dept.
University of Delaware
Newark, Delaware

Amato, Vincent A.
Oglebay Hall
West Virginia University
Morgantown, West Virginia

Anderson, John C.
Farm Crops Dept.
Rutgers University
NewBrunswick" New Jersey

Andrish, Jack
Penn Line Service Inc.
108 Loucks Ave.
Scottdale, Pennsylvania

Angstadt, William
Reading Bone & Fert. Co.
So. 9th St.
Reading, Pennsylvania

Antognini, Joe
Stauffer Chem. Co.
1496 E. Fremont Rd.
Mt. View, California

App, Frank
Seabrook Farms
Bridgeton, New Jersey

Appleton, A. R.
Du Pont Co. of Canada
Box 480
Beaurepaire, Quebec

Allen, Charles K.
,~,> .. ;" PheLpe Dodge Refining

300, Park Ave'.
NewYork 22, NewYork

Allen, Wm.W.
American Chemical Paint Co.
Ambler, Pennsylvania

& Elec.
Abbott, Richard E.
Central Hudson Gas
Old West Point Rd.
Cornwall, NewYork

Abel-Smith, W.
Fisons Ltd., England
?30 Park Ave.
NewYork 17, NewYork

Ackermann, G. R.
Atlantic Refining Co.
2700 Paasyunk Ave.
Philadelphia, Pennsylvania

Acton, Daric E.
Asplundh Tree Expert Co.
1140 Oliver Bldg.
Pittsburgh, Pennsylvania

Adams, Clyde S.
Dutchess Co. Aerie. Ext. Serve
Box 397
Millbrook, NewYork

Adams, ~~3rle V.
Farm Crops Dept.
Rutgers University
NawBrunswick, ~ew Jersey

Ainsworth, S. E.
The Dow Chemical Co.
45 Rockefeller Plaza
NewYork, NewYork

Aldrich, Richard J.
Farm Crops Dept.
Rutgers University
NewBrunswick, New Jersey

Alexander, C. C•.
Geigy Chem. Corp.
P.O. Box 430
Yonkers, NewYork



Ashbaugh, F. A.
West Penn Power Co.
Cabin Hill
Greensburg, Pennsylvania

Asmis, Herbert J.
Chern. Dept.
Indiana University
Blbomington, Ipdiana

Bakes, Donald B.
Vegetable Crops Dept.
Cornell University
Ithaca, NewYork

Baran, Walter
G. L. F.
20 Oak
Bat avt.a, NewYork

Barbour, L.. M.
Ashland Tree Experts Inc.
2nd Natl. Bank Bldg.
Ashland, Kentucky

Bark~, Harvey E.
Long Island Agric. & Tech. Inst.
Farmingdale, NewYork

Barry, N. M.
Ext. Service
P.O. Bldg.
Hudson, NewYork

Bartlett, Robert A.
F. A. Bartlett Tree Expert Co.
2770 Summer St.
Stamford, Connecticut

Bartley, Clayton E.
Geigy Chern. Corp.
Saw Mill River Road
Ardsley, NewYork .

Bassett, I. J. '
Canada Dept. of Agric.
Botany & Pl. Path. Science Servo
Ottawa, Ontario

Baumgartner, L. L.
Baumlanda Hort. Res. Lab.
Croton Falls, NewYork

Bayer, George H.
%G.L.F. Soil Bldg.
James St.
Ithaca, NewYork

Baynard, Robert
University of Delaware
Newark, Delaware

Beatty, R. H.
American Chemical Paint Co.
Ambler, P~nnsy1vania

Beck, Philip E.
Bell Tel. Co. of Pa.
126 Pine St.
Harrisburg, Pennsylvania

Bell, Robert S.
University of Rhode Island
Kingston, Rhode Island'

Bendall, Ted
Dow Chemical Co.
Midland, Michigan

Bender, Ed
American Cyanamid Co.
506 Midland Rd. ,
Silver Spring, Maryland

Benjamin, Hugh H.
L.I. Produce & Fert. Co.
Main St.
Mattituck, New York

Bennett, Douglas G.
Phelps Dodge Ref. Corp.
300 Park Ave.
NewYork, NewYork

Bennett, J. M.
Ontario Hyd.
620 University Ave.
Toronto, Ontario

Bentzel, R. J.
American Gas & Elec. Servo Corp.
30 Church St.
NewYork 8, NewYork

Berggren, George H.
Penn State University
628 W. Hamilton Ave.
State College, Pennsylvania

Bergstrom, Bror W.
New England Power Service Co.
441 Stuart St.
Boston, Massachusetts
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Bowen, M. S.
975 Belle Ave.
Teaneck, New Jersey

Boys, Frank
Newton Chemical & Supply Co.
Bridgeville, Delaware

Bradbury, Harry E.
Farm Crops Dept.
Rutgers University
NewBrunswick, NewJersey

Brady, N. C.
Agronomy Dept~ .
Cornell University
Ithaca, N9wYork

Bramble, w. C.
Pennsylvania State University
University Park, Pennsylvania

Bronner, Nellis B. Jr.
R/WMaintenance Service
431 E. Fayette St.
Syracuse, NewYork

Brumsted, H. B.
Fernow Hall
Cornell University
Ithaca, NewYork

Bryant, Clyde A.
DowChemical Co.
Rt #1
Freeland, Michigan

gO

Berry, Robert C.
Miller Chemical & Fe~t. C9rp.
103 Kells Ave.
Newark, Delaware

Besecker , JamesF •
AspluriCihTree~pertCo.
Jenkintown, Pennsylvania

Bing, Arthur ..
Cornell - USDA
Ornamentals Research Lab.
Farmingdale, NewYork •

Bishop, J. R. ,.'
American ChemicalPadnt Co"
Ambler, Pennsylvania

Black, Frank S.
Atlas Powder
1401 Forrest Rd.
Wilmington, Delaware

Blake, Wm. J.
Vineland Chemical Co.
W. Wheat Road
Vineland, New Jersey

Bodur t.ha , '.James
The Rural NewYorker
333 V.I. 30th St •.
NewYork 1, NewYork

Bogle, Jack B.
The R. H. Bogle Co.
P.O. Box 588
Alexandria, Virginia

Bogle, R. U.JJr. i"
The R. H. ogle Co,
P.O. Box 58g
Alexandria, Virginia

Bole, Victor E.
General Chemical Div.
40 Rector St.
NewYork, NewYork

Bondarenko, Donald
Ohio State University . ,.
Columbus 2, Ohio

Bordeleau, R.
Canada Dept. of Agri,c.
LfAssomption, Quebec

Borden, Roland P..
New Jersey Power & Light Co.
400 E. Main
Denville , New Jersey .

Boschetti, Mario M.
Mass. Dept. of Public Health
Room511 State House
Boston, Massachusetts

Bossolt, Roy C.
The Terre Co.
RD#2 Paterson, NewJersey

Bournan, Edith C.
Air Pollution Control
League of Greater Cincinnati
3516 Biddle St.
Cincinnati 20, Ohio

Inc.



Buntin, George
Hercules Powder Co.
900 Market St.
Wilmington, Delaware

Burbage, J. R.
Shore Farm Supply
Box 298
Berlin, J'-1:aryland

Burton, W" E.
An~erican 'I'eLephcne &. Telegraph Co.
137 Nichole.s St.
Clarksburg, West Virginia

Busch, J. W.
Niagara Brand Spray Co.
Burlington, Ontario

Busey, S.
Rising Sun, Maryland

Butler, Leland G.
Std. Ag. Chemicals Inc.
1301 Jefferson
Hoboken, New Jersey

Button, Edward F.
Conn. State Highway Dept.
Testing Lab.
Portland, Connecticut

Camp, Joseph
%Gcnera1 Chemical Div.
12 So. 12th Street
Philadelphia, Pennsylvania

Carlson, A. E~

E.I. duPont de Nemours Co.
Room 4028 DuPont Bldg
Wilmington, Delaware

Carney, Frank W.
American Tel &. Tel Co.
145 State. St.
Springfield, Massachusetts

Carr, Charles W.
Eastern States Farmers Exch. Inc.
Powder ~uli Rd"
Southwick, Massachusetts

Carroll, Robert B.
P.O. Box 95'5
Greenwich, Connecticut

Carruth, A. Fenton
N.Y.S. Exp. StaG
Geneva, New York

Carter, M. C.
Duke University
School of Forestry
Durham, North Carolina

Cartier, R. Do
Dept. of Agric. Quebec
300 Craig St. East
Montreal, Canada

Cart~Tight, C. O.
County Ext. Service
Essex Co. Agric. School
Hathorne, Massachusetts

Chadbourne, P. H.
P. H. Chadbourne &. Co.
Bet.heL, Maine

Chappell, W. E.
Va. Agric."Exp. Station
Blacksburg, Virginia

Cheesman, Wm.T.
Penn Line Service Inc.
1124 W. Pittsburgh St.
Scottdale, Pennsylvania

C~chanowiczi Joseph
C~chanowicz, Filla &. Sacks Co.
Mattituck, L.I., NewYork

Clark, Foster G.
New Jersey Power &.Light Co.
400 E. Main St.
DenVille, New Jersey

Clark, George F.
Soil Conservation Service
20 Court· St.
Freehold, New Jersey

Cleary, Leo
W. A. Cleary Corp.
P.O. Box 749 "
NewBrunSwick, New Jersey

Clemetsen, H. A.·
Dow Chemical
70 Niagara St.
Buffalo 2, New York
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Cobb, J. S.
Department of Agronomy
Penn State University
University Park, Pennsylvania

Coleman, Henry L., Jr
R/WMaintenance Co.
980 Elli cott
Buffalo, Ne,'1York

Collier, H@xold S.
F. A. Bar'tlet t Tree Expert Co.
795 Memorial Drive
Cambricge, Massachusetts

Collins, Df.ck
S. B. Penick & Co.
50 Church St. .
New York, New York

Collins, Henry A.
Farm Crops Dept.
Rutgers University
NewBrunswick, New Jersey

Collins, James P.
Cities Service Oil Co.
P.O. Box 927
Camden, New Jersey

Connolly, J:1,.,Ao
Bell Tel. Lab.
Murray Hill, New Jersey

Cook, F. E. .
Stauffer Chem~ Co.
Chauncey, New York

Coon, Edward T..
The Dow Chemical Co.
Midland, Michigan

Coon, Lawrence J.
NewYork Telephone Co.
108 W. Fayette St.

Cooper, Edward
R.D. 2
South Portland, Maine

Cooper, G. S.
North American Cyanamid
482 Atwater Ave.
Port Credit, Ontario

L. L. Coulter
The Dow Chemical Co.
Midland, Michigan

Cover, A. L.
Ashland Tree Experts Inc.
3511 - 16th St. Rd.
Huntington, West Virginia

Cox, T. R.
American Cyanamid Co.
30 Rocke~eller Plaza
NewYork, NewYork

Crabtree, Garyin
Veg. Crops Dept.
Cornell Univ8rsity
Ithaca, NewYork

C:.--a.ig,J. B.
Socony-MobilOil Co.
4~4 G~eenpoint Ave.
Brooklyn, NewYork

Cran, Herbert J. Jr.
Connecticut Light & Power Co.
Box 2010 Hartford, Connecticut

Crane, Hugh F.
Quaker Cir.y Tree Surgeons Inc.
6325 Chew St.
Philadelphia, Pennsylvania

Cravens, DuVal
RiwMaintenance Co.
980 Ellicott St.
Buffalo 9, NewYork

Cross, C. E.
University of Massachusetts
Amherst, Massachusetts

Crowley, J. J.
J. G. Townsend Jr. & Co.
Georgetown, Delaware .

Cy.errier, J" P.
Canadian Wildlife Service
Wellington St. 150
Ottawa, Ontario

C~~ings, Robert H.
. Box 87 .

. Parsippany, New Jersey

Cunningham, C. E.
Agronomy Dept.

·Univ.ersity of Maine
Orono, Maine



Curtis, O. F. Jr.
N.Y. Expt. Station
Geneva, New York

Cutter, A. H.
County Agricultural Agent
Lancaster, New Hampshire

Dallyn, Stewart
Long Island Veg. -Res. Farm
Riverhead, New York

Danielson, L. Lo
Vae Truck E~p. Stao
P.O. Box 2160
Norfolk, Virginia

Dapero, Peter C.
Dapero Tree Experts Inc.
90 Ashwood Ave.
Summit, New JerDey

Darley, M. M.
General Chemical Div.
Allied Chemical & Dye Corp.
P.O. Box 405
Morristnwn, New Jersey

Day, c. H.
U.S. Rubber Co.
69 Hamilton Lane
Watertown, Connecticut

Decker, Roger/N.
Central Hudson Gas & Elec.
Poughkeepsie s New York

DeGarmo, Oliver
Monsanto Chern. Co.
$30 N. Lindbergh Blvd.
St. Louis 24, Missouri

DekC'm, O. J.
Du Pont Co.
Wilmington 9$, Delaware

Deming, John M.
Monsanto Chemical Co.
830 N. Lindbergh
St. Louis 24, Missouri

Dempsey, Edward Po
Dept. of Public Works
Rye, New York

De Nagel, Ray
Barker Chemical Corp.
75 Willow Ave.
Williamson, New York

Dente, John Po
Sordoni Construction Co.
45 Owen St.
Forty Fort, Pennsylvania

De Rae, H~ Robert
Biological Labratories
Fort Detrick.
Frederick, Maryland

Detwiller, Albert K. Jr.
Psaerican Potash & Chern. Corp.
99 Park Ave.
New York, New York

DeWitt, A. E~

New York Telephone Co.
158 State St.901B
Albany, New York

Dickerson, L. A.
Niagara Co. Ext. Servo
Middleport, New York

Diehl , Charles
Gormel Plant Food Products Inc.
175 South Ave.
Rochester 4, New Ycrk

Dirk, George R.
Diamond Black Leaf Co.
487 Hollywood Blvd.
Webster, New York

Ditton L Andrew M.
N.Y.S.u.P.W.
Landscape Bureau
Albany, New York

Dolan, Thomas
706 Commercial Trust Bldg.
Philadelphia 2,· Pennsylvania

Domogalla, B.
Applied Biochemist Co.
4711 N 125 St.
Milwaukee, Wisconsin,

Dorfman, Edwin
Hooker Electrochemical Co.
4700 Buffalo Ave.
Niagara Falls, New York
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Dorschner, K. P.
Niagara Chem. Div.
lUddleport, NewYork

Dowler, Clyde
Ohio State University
Columbus 2, Ohio

Dowling, R. J.
U.S. Rubber Co.
Elm St.
Naugatuck, Connecticut

Dreessen, Jack
National Agric. Chem. Ass~c.

515 Foxhall Pl. S.E.
Washington 20, D.C.

Dresser, Harry A.
Zonolite Co.
122 E. 42nd St.
Chicago, Illinois

Drinkwater, W. O.
Dept. of Veg. Crops
Rutgers University
New Brunswick, New Jersey

Duell, Robert W.
Farm Crops Dept.
Rutgers University
NewBrunswick, New Jersey

Dunn, Stuart
University of New Hampshire
Durham, New Hampshire

Durniak, Walter
612 State St.
Schenectady, NewYork

Eger, George
Box 45·
Hudson, NewYork

Egler, Frank E. .
Norfolk, Connecticut

Ehrlich, Alexander
J. C. Ehrlich Co.
736 E. Chestnut St.
Lancaster, Pennsylvania

Elmer, Howard
Chemagro
5050 Parkvue Dr.
Pittsburgh 36, Pennsylvania

Emerson, Barbara H.
American Chemical Paint Co.
Ambler, Pennsylvania

Emond, R. E.
Imnerial Oil Ltd.
Sarnia, Ontario

Engel, Ralph
Farm Crops ITept.'
Rutgers University
NewBrunswick, New Jersey

Ennis, W. B. jr.
Plant Industry Station
Beltsville, Maryland

Evans, L"J.
American'Cyanamid Co.
131 PIe asant St.
Dover-Foxcraft, Maine

Evaul, Edward E.
Soil Cons. Service
Rutgers'Uriiversity
NewBrunswick, New Jersey

Everett, C. Fred
Experimental Farm
Fredericton, NewBrunswick, Canada

Evrard, Thomas
Farm Crops Dept.
Rutgers UniYerl?ity
NewBrunswick, New Jersey

Ewing, Virgil E.
Amer. Tel. & Tel. Co.
406 E. Main-St.
Richmond 19, Virginia

Fahlstrorn, George
Osmose WoodPreserving Co.
980 Ellicott St.
Buffalo 9, NewYork

Fairchild, R. B.
A.T. & T. Co.
60 West Ave.
Wayne, Pennsylvania

Farnham, Richard B.
The Hort. Society of N.Y.
157 West 58th St.
NewYork 19, NewYork



Farrell, James J.
American Chemical Paint Co.
Church St.
Marshfield, Massachusetts

Farrens, Ross
Farrens Tree Surgeons, Inc.
Box 1499
Jacksonville, Florida

Feddema, Leon~rd W.
Vag. Crops Dept.
Cornell University
Ithaca, New York

Feinberg, Chester
Diamond Alkali Co.
80 Lister Ave.
Newark, New Jersey

Feldman, A. W.
U..S. Rubber Co.
Bethany 15, Connecticut

Ferdinand, J. V.
Penn Power & Light Co.
Cedar & Buttonwood Sts.
Hazleton, Pennsylvania

Ferguson, H. C.
Penn Line Service Inc.
Box 137
Connellsville, Pennsylvania

Ferguson, George R.
Geigy Agric. Chern. Co.
Saw Mill River Road
Ardsley, New York

Ferrant, Nick Jr.
G. L. F.
Yardville, New Jersey

Fertig, Stanford N.
Dept. of Agronomy
Cornell University
Ithaca, New York

Fitch, Roland W.
I.M. Young & Co.
Box 149
Riverhead, New York

Fite, Robert E.
Penn Line-Service Inc.
Scottdale, Pennsylvania
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Flanagan, T•. R.
Aeronomy Dept. ,
University of Vermont University
Burlington, Vermont

Flentje, Martin E.
Amer. Water-Works Servo Co.
10$ Colwick Rd.
Merchantville $, New Jersey

Fletcher, Alfred H.
N.J. State Health Dept.
65 Prospect St.
Trenton, New Jersey

Florent, Coiteux
Dcminion Exp. Farm 9

600 Blvd. L9Ange Gardieu
LfAssomption, P. Quebec

Flario, John A.
Quaker City Tree Surgeons Inc.
6325 Chew St.
Philadelphia, Pennsylvania

Fogg, Jess
G. L. F.
9$ Dolson Ave.
Middletown, New York

Fallen, Victor A.
Betz Laboratories, Inc.
Philadelphia, Pennsylvania
Fortier, R. J ..
American Can Co.
100 Park Ave.
New York 17, New York

Foster, C. H.
N.Y.S. College of Forestry
Pack Forest'
Warrensburg, New York

Foster, Tom
The Dow Chemical Co.
Midland, Michigan

Frear, George L.
Nitrogen Div. Allied Chemical
40 Rector St.
New York 6, New York

Freydl, Robert B.
Detroit Edison Co.
2000 Second Ave.
Detroit, Michigan
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Fucci, Louis V. '
Hay Fever Prevention Soc. Inc.
2643 Davidson Ave.
NewYork 68, NewYork

Fulwider, James R.
Farm Crops Dept.
Rutgers University
NewBrunswick, New Jersey

Funk, Cyril Reed Jr.
Farm Crops Dept"
Rutgers University
NewBr-unswi ck ,New Jersey

Gallagher, John E.
American Chern. Paint Co.
304 S. Main St.
North Wales, Pennsylvania

Geary, Robert J.
Vero Beach'Lab.
Blue Point, NewYork

Geihle
i

W. F.
Sun Oi Co.
Marcus Hook, Pennsylvania

Gerner, Edwa.rd
Dept. of Health
Orange, New Jersey

Gerwig, John L.
Farm Crops Dept.
Rutgers University
NewBrunswick, New Jersey

Gifford, ~1. B.
Gifford Tree Service
Ext West Main S~.
Johnstown, NewYork

Gilbert, Robert H.
Gen. Chern. Div. Allied Chern.
12 S. 12th St.
Philadelphia, Pennsylvania

Girard, T. A.
Heyden Chemical Corp.
Garfield, New Jersey

Glover, Charles A~

Atlantic City Elec •. Co.
1600 Pacific Ave.
Atlantic City, New Jersey

Goldenbaum, J. Leonard
City Hall - Bureau of Health
Trenton, NewJ~rsey

Good, Newell E.
Philadelphia Dept. Public Health
Room630 City Hall Annex
Philadelphia, Pennsylvania,

Gorlin, Philip
NoY.C. Dept. of Air Pollution Cont.
15 Park Row'
NewYork 38, NewYork

Gould, John D.
N.YoS. Cons. 'Dept.
Dover Plains, NewYork

Grant, Stephen E.
Millbrook, NewYork

Greene Wm.Co
Conn. ~tate Hi.ghwayDept.
165 Capitol Ave.
Hartford, Connecticut

Greenwald, Margar~t

Chipman Chemical Co.
Bound Brook, New Jersey

Gregson, C. L.
Bartlett Tree Expert Co.
Rt. 7 Box 263
Roanoke, Virginia

Griffiths, A. E.
Dept. of Horticulture
University of Rhode Island
Kingston, Rhode Island

- Grigsby, B. H.
Dept. of Botany
Michigan State University
East Lansing, Michigan

'Grim, John S.
Chemical Insecticide Corp.
129 Montague St.
Brooklyn, NewYork

Grimm, Kenneth L.
Walgren Tree Exp. Inc.
1000 Farmington Ave.

·W. Hartford, Connectd cut



Grundy, W. M.
Ontario Hydro
620 University Ave.
Toronto, Ontario

Gullikson, Glenn
The Dow Chem. Co.
Midland, Michigan

Guss, Prevost
University of Montreal
Montreal, Quebec

Guth, D. O.
Guth Products Co.
1135 W. Fullerton Ave.
Chicago 14, Illinois

Hacker, William H.
J. M. Snyder & Son Inc.
Neffs, Pennsylvania

Hagood, Edward S.
Niagara Chemical Div.
Middleport, New York

Hall, Wm. C.
Arboreal Associates
Harriman, New York

Ham, G. F ..
Diamond Alkali Co.
Research Center
P.O. Box 348
Painesville, Ohio

Hamsher, C. A.
Allied Chem. & Dye
General Chem. Div.
40 Rector St.
New York 6, New York

Hannah, Lawrence H.
Monsanto Chem. Co.
800 N. 12 th Blvd.
St. Louis 1, Missouri

Hannaway, Edward
Lewis Co.
200-16 115 Ave., St. Albans
New York, New York

Hansen, J. R.
Hercules Powder Co.
Agr. Chem. Lab.
Wilmington, Delaware

Hanvahan, R. M.
Lawnscape Corp. of America
107 W.43rd St.
New York 36, New York

Harringtbn, Robert
N.Y.S. Conservation Dept.
Arcade Bldg.
Albany, New York

Harris, Clare I.
Madison Co. Ext. Servo
Court House
Wampsville, New York

Harris, LewisP.
Acme Quality Paint Co.
8250 St. Aubin St.
Detroit, Michigan

Harrison, Wm. R.
General Chem. Div.
1417 Valley St.
Harrisonburg, Virginia

Harry, Charles A. Jr.
Spraying Systems Co.
71 Nassau St.
New York, New York

Hatch, Herbert F. Jr.
N.E. Tel & Tel Co.
185 Franklin St.
Boston 7, Massachusetts

Hatfield, Herbert
Carbide & Carbon Co.
1086 No. Broadway
Yonkers, New York

Hatton, C.. M.
N.Y.S. Dept. of Public Works
Babylon, New York

Haun, Joseph R.
Weed Control Div., ICR
Lyons Mill Rd.
Owings Mills, Maryland

Havis, John
University of Massachusetts
Waltham Field Station
Waltham, Massachusetts

Hawksby, William M.
Dept. of Health, N.Y.C.
125 Worth St.
New York, New York
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Hendren, John C.
U.S. Rubber Co.
5th .Locust Sts.
Philadelphia, Pennsylvania

Herbst, Margaret
American Chemical Paint Co.
101 Park Ave.
New York 17, New York

Hill G. D.
Du Pont Expt. Station
Bldg. 268
Wilmington, Delaware

Hilton, J. L.
4611 Beechwood Rd.
College Park, Maryland

Hitchcock, A. E.
Boyce Thompson Inst.
1086 N. Broadway
Yonkers, New York

Holcomb, Carl J.
Va. Polytechnic Inst.
Blacksburg, Virginia

Hope, Donald E.
Penn Salt Chemical Co.
609 Broad St. Bank Bldg.
Trenton, New Jersey

Hovey, Charles L.
Eastern States Farmers Exchange
26 Central St.
W. Springfield, Massachusetts

Huckins, Robert K.
Chipman Chemical Co. Inc.
Bound Brook, New Jersey

Huffington, Jesse M.
Continental Can Co.
3800 E. Biddle St.
Baltimore 13, Maryland

Hughes, Lloyd F.
Halco Chemical Co.
95 Beekman Ave.
No. Tarrytown, New York

Humphrey, Herbert
Barker Chern. Corp.
Waterport, New York

Hunt, George R•. Jr.
National Aluminate Corp.
6216 w. 66th Place
Chicago, Illinois

Hunt, Stanley M.
New England Power Co.
441 Stuart St.
Boston 16, Massachusetts

Hurtt, Woodland
University of Maryland
College Park, Maryland

Huvar, Art
General Chemical Co.
River Road
Edgewater, New Jersey

Ichisaka, Vernon
Seabrook Farms Co.
Seabrook, New Jersey

Indyk, Henry W.
Agronomy Dept.
University of Delaware
Newark, Delaware

Irwin, George
J. C. Ehrlich Co.
30 N. 8th St.
Reading, Pennsylvania

Jack, Charles C.
Am. Chern. Paint Co.
Ambler, Pennsylvania

Jacobs, Homer L.
The Davey Tree Expert Co.
Kent, Ohio

Janes, M. J.
Socony Mobil Oil Co.
412 Greenpoint Ave.
Brooklyn 22, New York

Jansen, Leonard L.
Weed Investigation Sect.
Field Crops Branch
Beltsville, Maryland

Jasmin, J. J.
Div. of Horticulture
Central EXDt. Farm
Ottawa, Ontario Canada



J:Jffer'3, ..tilliam iL
DaveyPrs:::l Bxpert Co.
Ksnt, Ohio .

J.:::mnin?;s.. C.. C.
neneral ~hemical Div.
40 Hector St.
~'::>M Yor-k 6 "eT'J York

.V .~' '" _ '" y ...

Johns, Hyland R.
Aspl~~dh Tree Expert Co.
505 York Rd.
Jenkintown, Pennsylvania

Johnson, Earl G.
Dist~ict Public Works Offie
Third Naval District
Room 633 90 Church St..
New York 7, New York

Johnson, Rayner S.
Du Pont Exp, Station
Wilmington, Delaware

Johnson, W. Bradford
Hart. Bldg.
College of Agriculture
New Brunswick., New Jersey

Jordan, T. D.
Chaut. Co. Ext. Service
Pecor St.
Portland, New York

Josephs, Melvin J.
Ag Chem. Research, Bldg. 47
The Dow Chemical Co.
Midland, Michigan

Joyce, Don
General Chemical Co.
40 Rector St.
New York, New York

Kachorsky> Michael S.
P.O. Box 68
Manville, New Jersey

Kanar, Eleonore
Agricultural Chemicals Mag.
P.O. Box 31
Caldwell, New Jersey

Kandle, Roscoe
Dept. of Health
125 Worth St.
New York 14, New York

Karvelis, Ernest G.
Conn. Fish & Game
State Office Bldg.
Hartford, Connecticut

Kates, Allan H.
V.P.I. Ext. Service
Blacksburg, Virginia

Kauffman, Edwin E.
Chest & Pot. Tel. Co.
320 St. Paul Pl.
Baltimore, Maryland

Kauffman~ Ralph
Asplundh Tree Expert Co.
505 York Rd.
Jenkin~own, Pennsylvania

Keays, John W.
Cr~~ Ag Chern. Union
108e No~ Broadway
Yonkers; New York

Keeler, Maxwell G. Jr.
American Tel & Tel Co.
5th floor, 51 Erie St.
Buffalo 2, New York

Keim, F. G.
New Jersey Power & Electric Co.
400 E. Main
Denville, New Jersey

Keniaid.. James W. Jr.
Court House
Trenton 10, New Jersey

Keyser, C. N.
Bartlett Tree Expert Co.
152 Montgomery Ave.
Bala-CynWYd, Pennsylvania

Kimball, R. L.
N. J. Bell Tel. Co.
540 Broad St.
Newark 1, New Jersey

King, Lawrence J.
Carbide & Carbon Co.
1086 No. Broadway
Yonkers, New YQrk

Kingsbury, A. F.
%Hubbard-Hall Chem. Co.
Portland, Connecticut
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Kingsbury, OliverR.
N.Y. Conservation Dept.
83 Crescent Dr.
Albany 8, New York

Kirkland, Max
Rutgers University
New Brunswick, New Jersey

Kirkpatrick, F. S.
Western Soil Management
1060 Broad St.
Newark, New Jersey

Kitchin, John T.
Dept. of Horticulture
Durham, New Hampshire

Knightly, Donald T.
400 Market St.
Ca~den, New Jersey

Koch, Henry G.
Public Service Electric & Gas Co.
80 Park Place
Newark, New Jersey

Kramer, John A. Jr.
Carbide & Carbon Chem. Co.
1086 No. Broadway
Yonkers, New Yonkers

Kriner, Ray R.
Central Chemical Co.
216 No. Carlisle
Greencastle, Pennsylvania

Kuppe, A. J.
Asplundh Tree Expert Co.
505 York Road
Jenkintown, Pennsylvania

Lackey, Robert
East Orange Health Dept.
143 New St.
East Orange, New Jersey

Lacko, Edward F.
American Chemical Paint Co.
RD #2
Lansdale, Pennsylvania

Lancaster, J. A.
Townsend Tree Service Co.
4160 Meadows Dr.
Indianapolis 5, Indiana

Landis, J. C. ,
Anerican Chemical Paint Co.
~~bler, Pennsylvania

Langlois; Robert W.
Farm & Heme Center Bldg.
Wisner Ave. Ext.
Middletow~, NewYo~k

Lat.hsm , Jim
109 Nichol Ave.
Ne'lfl B:CU!!5Wick. New Jersey

Laud Lg , J. J.
Lackawanna R. R.
ll~C Oedar' Ave.
Scranton~ Pennsylvania

Lavin, Louis
Hubbard Park Drive
Montpelier, Virginia

Lawatsch, Donald J.
G.L.F. Soil Building
Ithaca, New York

Leaper, J. M. F.
American Chemical Paint Co.
P.O. Box 123
Springhouse, Pennsylvania

Leefe; J. S.
Experimental Farm
Kentville, Nova Scotia
Canada

Lelendre, J. L:
Gulf Stream Nursery Inc.
Wachapreague, Virginia

Leonard, C. A.
Monsanto Chemical Co.
2948 Maple Road
Camp Hill, Pennslyvania

Lepore, Armand
Chemical Insecticide Corp.
1771 Atwood Ave.
Johnston, Rhode Island

Lillie, D. T.
Farm Crops Dept.
Rutgers University
New Brunswick, New Jersey



Linck, O. E.
Rt , #3&46
Clifton, New Jersey

Linck, Robert
O. E. Linck Co. Inc.
Route 46 & Valley Rd,
Clifton, New Jersey

Linder, Jerome
Hooker Chemical Co.
47th St. &:, :3uff~J.o Ave.
Niagara Falls, New York

Lindquist, A. B.
Stauffer Chern. Co.
Res. Center'
Chauncey, New York

Lippincott, R. W.
Court House
Trenton, New Jersey

Little, Robert
R/W Maintenance Service
R.F.D. #1
Uncasville, Connecticut

Locke, H. C.
400 Market St.
Camden, New Jersey

Loeffler, Gunther
Carbide & Carbon Co.
10$6 No. Broadway
Yonkers, New York

Lohmann, Henry A.
South Country Rd.
Brookhaven, New York

Lohr, A. D.
Hercules Powder Co.
Wilmington, Delaware

Lorber, R. P.
American Tel & Tel Co.
145 State St.
Springfield, Massachusetts

Lougheed, A. W.
Naugatuck Chemicals Co.
Elmira Ontario, Canada

Loustalot, A. J.
SESD - USDA
Washington 25, D.C.

Lutz, Paul A.
Room 5 Court House
Schenectady, New York
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Lynch, J. A. Jr.
General Che~ical Div.
261 Madison Ave.
New York, New York

MacNamara, A. E.
N,Yo Te1. Co.
158 State St ..
Albany, New York

McConkey; Thomas W.
Northenetern Forest Exp. Station
Alfre d , Me.in e

McDonald, John A.
New Eng. Tel & Tel Co.
185 Fr-ank.l.LnSt.
Boston; Massachusetts

McFarland, Frank R.
Miller Chemical &, Fertilizer Corp.
2226 No. Howard St.
Baltimore, Maryland

lvicFaul, James A.
Old Court House Annex
Mineola, New York

McGahan, Dick
Terra-Lite Div., Zonolite Co.
Montague City Road
Greenfield, Massachusetts

McGahan, Merritt W.
Botany Dept.
University of Rhode Island
Kingston, Rhode Island

~IfcKeon; W. H.
N.Y. State Cons. Dept.
Box 631
Millbrook, New York

McMahon, Thomas J.
McMahonBros. Inc.
93 Main St.
Binghamton, New York

McNally, Richard D.
Agricultural Chemicals Magazine
P.O. Box 31
Caldwell, New Jersey

McQuilkin, W. E.
. Northeastern Forest Exp. Station
102 Motors Ave.
Upper Darby, Pennsylvania
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McRae, Harold
Rohm & Haas
65 Outlook Lane
Levittown, Pennsylvania

Mank, Steven T. .
Central Maine Power-Co.
9 Green'St.
Augusta, Maine

Mar sde n , D. H.
Eastern States Farmers Exhange
West Springfield~ Massachusetts

Marshall, Eo R.
Carbide & Carbon Chem. Co.
1086 No. Br-oadway
Yonkers, NewYork

?JIartin) Alexander C.
U.S. Fish and Wildlife Service
Patuxent Research Refuge
Laurel, Maryland

Mayhew, Raymond L.
Gen. Aniline and Film Corp.
Lincoln & Coal Sts.
Easton, Pennsylvania

Maxwell, Hugh M.
%Gregory-Doyle Inc.
Box 184
Huntington Sta., New York

?JIeade, John A.
Dept. of Agronomy
University of Maryland
College Park, Maryland

Meadows, MGW.
%G.L.F. Bibbins Hall
Ithaca, New York

Meehan, Joseph R.
Minerals &-Chemical Corp.
Menlo Park, New Jersey

Melican, L. F.
Niagara Mohawk Power Corp.
Broadway
Albany, New York

Metz, Ralph H.
P. P. & L. Co.
34 James St.
Hazleton, Pennsylvania

Middleton, John B.
Penna Electric Co.
222 Levergood St.
Johnstown, Pennsylvania

Miller, H. E.
kuerican Tel & Tel Co.
BOl-19th St.-N.W.
Washington 6, D.C.

Millar J Ira M.
Long Island Lighting Co.
175 Old Country Rd.
Hicksville, New York

Miller, Leslie
Bergen Co. Ext. Service
Administration Bldg.
Hackensack, New Jersey

Mi.ller, M. W.
Bdrds Eye Horticultural Research
162 So. Main St.
Albion, New York

Miller, Richard B.
California Spray Chemical
Box 18$
Moorestown, New Jersey

Milligan, Robert S.
Board of Health
71 Summit Ave.
Summit, New Jersey

Mills, Homer O. Jr.
Eastern States Farmers' Exch.
980 Loucks Mill Rd.
York, Pennsylvania

Minarik, C. E.
Ft. Detrick
Frederick, Maryland

Minsky, I.
Reade Mfg. Co. Inc.
135 Hoboken'Ave.
Jersey City, New Jersey

Mochi, Donald
Chemagro Corp.
437 5th· Ave.
New York, New York

Monie, William D.
16 Casco' St.
Portland, Maine



Moore, Thomas
Reade Mfg. Co.
135 Hoboken Ave.
Jersey City, New Jersey

Morrison, W. P.
National Altwinate Corp.
551 Fifth Ave.
New York, New York

Morrow, Robert R.
Fernow Hall
Dept. cf Conservation
Cornell U~d....ersity
Ithaca, New"York

Morse, Fred W. Jr.
U.S. Public Heal~h Service
370 - 1st Ave.
New York 10, New York

Morton, Richard M.
Barker" Chemical Corp.
Barker, New York

Movan; Charles H.
Campbell" Soup Co,
Riverton, New Jersey

Mueller, Philip
Olin Mathieson Chemica~ Corp.
6 Alpine Lane
Darien, Connecticut

Mullen, J. F.
Du Pont Co.
RD#l
Chesapeake City, Maryland

Muller, Edward W.
N.Y.S. Dent. of Public Works
s Mill St:
Hornell, New York

Mullison, ItJ. R.
Dow Chemical International
1714 Eastman Rd.
Midland, Michigan

Murray, R.
8036 Leffert Block
Kew Garden 15, New York

Nash, Kenneth B.
Olin Mathieson Chemical Corp.
10 Light St.
Baltimore 3, Maryland

Nelson, R. W.
Shell Chemical Corp.
1+60Park·Avfl.
New York, New York

Newcomer , Jack
Hooker Electrochemical Co.
Niagara Falls, New York

Ne'vrnan, Edward Jr.
Chemical Insecticide Corp.
211 Stockton St.
H'i.ght at.own, New Jersey

Nichlos, George K.
Engine Parts Mfg. Co.
PIc chman Lane
Woods~ock, New York

Nicholson, J. H.
Box 106 _
Ealdwin Place, New York

Niering, William A.
Connecticut Arboretum
Conn. College
New London, Connecticut

Nohejl, Tom
National Aluminate Corp.
6216 W.,66th Pl.
Chicago, Illinois

Noll, Charles J.
Dept. of Horticulture
Penn State University
University Park, Pennsylvania

Nordberg, George A.
vvestern Soil Mngt. Div.
1060 Broad St.
Newark, New Jersey

Nu~, James F.
Niagara Brand Spray Ltd.
944 LaSalle Park Rd.
Burlington Ontario Canada

Ogilvie, David D. .
Imperial Chemical Industries
488 Madison Ave.
New York, New York

Osborn, L.
Reade Mfg. Co. Inc.
135"Hoboken Ave.
Jersey City, ~lew Jersey
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Otten, Richard J.
Dept. of Ag~onomy

Cornell University
Ithaca, NewYork

Page, Thomas J.
The Dow Chemical Co.
Midland, Michigan

Palfrey, G. D.
N.S. Dept. of Agric. & Mktg.
Truro, Nova Scotia Canada

Palmer, George N.
General Chern. Div.
12 S. 12th St.
Philadelphia, Pennsylvania

Papai, Michael S.
G.L.F. Soil Bldg.
21 West St.
New York, New York

Parker, Marion W.
U.S.D.A. - A.R.S.
Washington 25, D.C.

. '

Parris, Cleston G.
3140 S. Federal St.
Chicago 16, Illinois

Pass, Herbert A.
Sherwin-Williams Co.
2$75 Centre St.
Montreal, Quebec, Canada

Patrick, Thomas
L.I.A.T.I.
Melville Rd
Farmingdale, NewYork

Patterson, C. E.
Spraying Systems Co.
681 Paddock Rd
Havertown, Pennsylvania

Peters, Robert A.
Plant Science Dept.
University of Connecticut
Storrs, Connecticut

Peterson, Eric H. Jr.
Court House
Elizabeth, New Jersey

Peterson, Thomas
Green Giant Co.
Middletown, Delaware

Phillips, Claude E.
University of Delaware
Newark, Delaware

Phillips, R. P.
Ashland Tree Experts Co.
906 Master St.
Corbin, Kentucky

Pierce, A. G.
Barker·Chem. Corp.
Barker, NewYork

Pierpont, Roger L.
General Chern. Div.
Allied Chern. & Dye Corp.
Columbia Rd.
Morristo~m, New Jersey

Pinney, Thomas S. Jr.
Evergreen Nursery Co.
Sturgeion Bay, Wisconsin

Plant, E. K.
Colmnbia-Southern Chern. Corp.
One Gateway Center
Pittsburgh 22, Pennsylvania

Plunkett, James G.
"Electrical World" Magazine
330 W. 42nd St.
New York, New York

Potts S. Frederick.
U.S. Forest Serv., USDA
335 Prospect-St.
New Haven 11, Connecticut

Poulos, P. L.
Du Pont Co.
30$ E. Lancaster Ave.
Wynnowood, Pennsylvania

Pratt, Henry B.
B. G. Pratt Co.
204-2lst Ave
Paterson, New Jersey

Prentice, Charles D.
Maine Central Railroad
222 St. John St.
Portland, Maine

Pretlow, R. A.
Franklin, Virginia



Pridham, A.M.S.
Dept. Flor. & Orn. Hort.
Cornell University
Ithaca, New York

Pugh, Stephen G.
So. Bell Tel Co.
Room 1401, Hurt Bldg.
Atlanta, Georgia

Pyenson, Louis
L.I. Agric. & Tech. Inst.
Farmingdale, L.I., New York

Quattrochi, Leonard
Chemagro Corp.
12 A. N. Mansionettes

Pittsburgh 25, Pennsylvania

Radcliffe, W. W.
Bartlett Tree Expert Co.
152 Montgomery Ave.
Cynwyd, Pennsylvania

Rahn, E. M.
Horticulture Dept.
University of Delaware
Newark, Delaware

Raleigh, S. M.
Penn State University
Agronomy Dept. .
University Park, Pennsylvania

Randall, Albert Jr.
The Randall Co.
Pattenburg'Road
Pattenburg, New Jersey

Randle, Stacy B.
N.J. Agric. Expt. Sta.
New Brunswick, New Jersey

Ratledge, Edward L.
Sun Oil Co.
2409 Wilson Ave.
Claymont Hghts, Delaware

Reade, Charles F.
Reade Mfg. Co. Inc.
135 Hoboken Ave.
Jersey City 2, Ne~ Jersey

Ready, Daniel
Fort Detrick
Frederick, Maryland
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Reed, L. R.
Chipman Chemical Co. Inc.
Bound Brook, New Jersey

Reese, Robert S.
Penn Line Service Inc.
401 S. Grant St.
Scottsdale, Pennsylvania

ReLs, John A.
N.J. Bell Tel. Co.
1490 Prospect St.
Trenton, New Jersey

Rene, Rogue
The Sherwin-Williams Co. of Cuba
P.O. Box 2 F 6
Havana, Cuba

Reynolds, Elmer W.
Bartlett Tree Expert Co.
Box 1031
Ashland, Kentucky

Reynolds, W. A.
Jersey Central P & L Co.
20 So. St.·
Morristown, New Jersey

Richardson, Curtis
General Chemical Div.
Route 16 Park Ave.
Morristown, New Jersey

Riddell, John A.
Naugatuck Chern. Co.
Bethany, Connecticut

Ridgeway, John L.
Zonolite Company
P.O. Box 217
Travelers Rest, South Carolina

Riedeburg, Ted
Theo. Riedeburg Associates
415 Lexington Ave. .
New York 17, NewYork

Robinson, Kenneth D.
Asplundh Tree Expert Co.
1028 E. 2nd St.
Scotch Plains, New Jersey

Roode, Donald A.
51 High Street
Portchester, New York
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Rossman, Walter R.
Penn Ele ctric Go."
Vine ,.
Johnstown, Penhsylvani~'

Roy, John 13. J,r •.. '
The DowChemical'" C.-p.
34 Haleyon Rd.. , .~." -
Newton Centre, MaSsachusetts

Rumburg, C. B.
Farm Crops Dept,.
Rutgers University ,
NewBrunswick ," New',Jersey ,

Russell, Harry E~ .
Amerlc'an Tel It·'Tel: Co.
145 State Street " '
Springfield, Massachu$etts'

, Ryan, John J.
N.Y.S.D.P.W.
62 Eile en St.
Albany, New York"

Saidak, tv. J.
Vegetable .Crops Dept~

Cornell University
Ithaca, New York '

Salkind, Morton
Ag &.Food Chemistry
2 Park Ave.'
NewYork 16,' NewYo~k

Sameth, H. T. : ,
Western Soil Management
3909 Baltimore Ave. '
Philadelphia 44, Penn~¥lvania

Sameth, J. E. ,',' .
Western Soil Management
1060 Broad St.
Newark, New Jersey

San Giacomo, ,Tom- ,
Western Soil Management
1060 Broad St.'·',· ,
Newark, New Jersey

Santelmann "Paul'
Agronomy Dept. , ,.'
University of Maryland
College Park, Maryland

Sartoret~o, Paul
W. A. Cleary·Corp.
1594 Metropolitan Ave.
NewYork 62, New'York

Sawicki, John V.
Miller Chemical &.Fert. Co.
Bayer Road -.Box-404
Mattituck, L.I., NewYork

Sawyer, ,Richard L.
L.!. Vegetable Research Farm
Riverh~'ad, NewYork

Schallock, Donald
Farm Crops Dept.
Rutgers University
NewBrunswick, New Jersey

Schiff, Carl J.
2271 E. 64th St.
Brooklyn 34, NewYork

Schlicht, William P.
Ware Bros.
317 N. Broad'St.
Philadelphia" Pennsylvania

Schneider, Alan W.
American Chern. Paint Co.
Ambler, Pennsylvania

Schneider, Edwin 0",
Borden Co.
81 Sylvan Knoll Rd.
Stamford, Connecticut

Schreiber, Marvin M.
Agronomy Dept.
Cornell University
Ithaca, NewYork

Schubert, OscarE.
309 Oglebay Hall
W. Virginia University
r.10rgantown, West Virginia

Schuldt, Paul H.
Boyce Thompson Institute
1086 N.'Broadway
Yonkers, NewYO,rk

Schumacher, William E.
Court House
CatSkill, NewYork



Schumaker, George K.
Velsicol Chern. Co.
350 - 5th Ave.
New York, New York

Schwerdle, Arthur
Vineland Chemical Co.
W. Wheat-Road
Vineland, New Jersey

Seaman, Irvin
Niagara Mohawk Power
1125 Broadway, New York

Secor, Edward S.
N.Y.S. Dept. Pub. Works
Box 551
Poughkeepsie, New York

Shear,' E. V.
Ravena-Utility Service
Ravena, New York

Shearer, Edward C.
Farrens Tree Surgeons Inc.
P.O. Box 1499
Jacksonville II, Florida

Sheehan, J. E.
University of Rhode Island
Kingston, Rhode Island

Shelton, R. J.
Southern Railway System
P.O. Box 233
Alexandria, Virginia

Shovlin, F. J.
Penn Power & Light Co.
Cedar & Buttonwood Sts.
Hazleton, Pennsylvania

Simes, J. Curtis
Penn Fish Comm.
201 Ridge Rd.
Huntingdon, Pennsylvania

Simmons, James A.
O. M. Scott & Sons Co.
Marysville, Ohio

Simpson, Chauncey O.
Delaware State Highway Dept.
Dover, Delaware

Sinton, R. M.
Public Service Co. of N.H.
Box 447 .
Meredith, New Hampshire

Sirianni, Arno J.
The American Agric. Chern. Co.
50 Church St.
New York 7, New York

Sisco, John F.
Vreeland Ave.
Bloomingdale, New Jersey

Skapt aaon , J" S.
Chsmagro Corp.
621 PlJ~loUth Bldg.
Minneapolis, Minnesota

Sledjeski, Stahley
L.I. Produce & Fert. Co.
~1attituck, L.I., New York

Smith, Hillard L.
The Dow Chemical Co.
3600 Boston
Midland, Michigan

Smith, Norman J.
Nassau Co. Ext. Service
Old Court House Annex
Mineola, New York

Smith, Ralph H.
N.Y.State Cons. Dept.
2-A Ridge Road
Delmar, New York

Smith, William W.
Hort. Dept.
University of New Hampshire
Durham, New Hampshire

Soderdahl, Paul
%Guth Products Co.
1135 W. Fullerton Ave.
Chicago 14, Illinois

Soriano, A. J.
Cities Service Oil Co.
P.O. Box 22g
Linden, New Jersey

Southwick, Lawrence
The Dow Chemical Co.
1422 West Carpenter
Midland, Michigan
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Sowa, Frank J.
Sowa Chemical Co.
305 E. 46th St.
NewYork 17, NewYork

Standish, C.
Standish Bros. Royd.
Corkshire, Quebec, Canada

Staples, Clarence E.
Central Maine Power Co.
9 Green-
Augusta, Maine

Sterrett, John P.
Barlett Tree Co.
Box 1031
Ashland, Kentucky

Sterry, John R.
American Chemical Paint Co.
Ambler, Pennsylvania

Stetson, Glen G.
Chemagro Corp.
437 Fifth Ave.
NewYork, NewYork

Stevens, Donald B.
NewYork-State Dept. of Health
Albany 8, NewYork

Stiles, Earl W.
N.Y. Conservation Dept.
Albany, NewYork

Stone, Oscar P.
Walgren Tree Experts
Dixwell Ave.
New Haven, Connecticut

Strickenberg, L. R.
U.S. Forest Service
6816 Market-St.
Upper Darby, Pennsylvania

Suave, Dale
Carbide & Carbon-Chem. Co.
South Charleston, West Virginia

Suggitt, J. W.
Ontario Hydro
620 University Ave.
Toronto, Canada

Sutton, Charles
Rutgers University
NewBrunswick, NewJersey

Swanson, A. M.
Davey Tree Expert Co.
511 Crain Ave.
Kent, Ohio

Swanson, D. H.
Asplundh Tree Expert Co.
505 York Road
Jenkintown, Pennsylvania

S1i\TSensy , R. C.
NoY. State Health Dept.
21 No. Br-oadway
White Plains, NewYork

Svreet, Harold A.
G.L.F.
RFD#1
Niobe, NewYork

Sweet, R. D.
E. Roberts Hall
Cornell University
Ithaca, NewYork

Swingle, M. C.
Du Pont Co.
10th &Market St.
Wilmington, Delaware

Tafuro, Anthony
American Chemical Paint Co.
1280 Nolen Road
Roslyn, Pennsylvania

Taylor, Jack P.
American Chemical Paint Co.
Ambler, Pennsylvania

Thayer, Edward A.
E. I. Du Pont
308 E. Lancaster Ave.
Wynnewood, Pennsylvania

Thibodeau, Henry
Lucas Tree Expert Co.
179 Sheridan St.
Portland, Maine

Thompson, E. H.
Thompson Farms
Box 4
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