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SOYBEAN WEED CONTROL SYSTEMS UTILIZING ACIFLUORFEN

W. H. Mitchell and R. Uniatowski !I

ABSTRACT

About 60% of Delaware's 280,000 acres of soybeans are produced as a
full season crop as compared to a smaller acreage grown in a double crop
ping sequence with winter grains. Full season soybeans, planted in May,
develop more slowly and are less competitive with many weed species than
soybeans planted in June and July. It is estimated that 75- to 100,000
acres are produced on loamy sands which have a low water holding capacity
and, frequently, insufficient moisture to activate preemergence herbicides.
Combined, these factors lead to a high frequency of weed control failure
which is the basis of a continuing search for improved weed control systems.

Acifluorfen has been evaluated as a component of pre-plant incorporated,
preemergence, and post-emergence weed control systems. In all cases aci
fluorfen has been used as an early post-emergence treatment to supplement
one or more earlier applied or companion herbicides. The experimental
design consisted of three replications of nine-row plots with 1/3 of the
rows treated with herbicides, 1/3 cultivated once, and 1/3 receiving both
herbicides and cultivation. The most effective weed control systems were
those which involved a combination of acifluorfen and cultivation. Herbi
cides alone controlled different species than cultivation alone but the
effect on soybean yield was essentially the same. There were no signifi
cant interactions between herbicides and cultivation in terms of soybean
yields although several herbicides, notably the dinitroanilines, appeared
to predispose grass species to improved control by cultivation. The very
striking yield increases associated with herbicide-cultivation treatments
shows the need for caution when considering soybean production systems
that eliminate the cultivation option.

!I Extension Agronomist and Field Crops Technician, respectively,
Del. Coop. Ext. Service, University of Delaware, Newark, DE 19711.
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APPLICATIONSOF ACIFLUROFENIN SOYBEANS

H. P. Wilson and T. E. HinesY

ABSTRACT

Many species of annual broadleaf weeds and grasses escape mechanical and
chemical control in soybeans grown in the Northeast. Herbicides Which would
provide control of a broad-spectrum of species as well as those with activity
only against certain individual species are needed to permit economic production
of high yielding soybeans of good quality. For these reasons, field studies have
been conducted since 1976 to evaluate the preemergence and postemergence activity
of aciflurofen. In 1976, aciflurofen was evaluated as a 4 lb/gal emulsifiable
concentrate (EC) coded RH-620l. Preemergence applications were safe to soybeans
at rates up to 2 lb/A but even that rate failed to provide season-long control
of common lambsquarters and redroot pigweed although control of jimsonweed was
good. Applications of 1/4 lb/A to 1/2 lb/A "at cracking" injured soybeans and
lacked sufficient residual control. Postemergence applications of 1/2 lb/A to
1 lb/A 4 weekS after planting to soybeans treated preemergence with alachlor
resulted in good control of small lambsquarters, jimsonweed, and redroot pigweed
and soybeans outgrew slight initial injury to produce high yields. In 1977,
activity of a 2 lb/gal EC formulation of RH-620l in both soybeans and weeds
increased with rate from 1/4 lb/A to 1 lb/A and with the addition of surfactant
or the grass herbicides diclofop and HOE-29l52. Studies in 1978 compared post
emergence activity of two formulations of RH-620l Which differed on the basis
that one contained surfactant and was designated as 2 LCS while the other was
deSignated as 2 LC. The 2 LCS formulation of RH-620l was more effective than
the 2 LC as weed size increased but caused more soybean injury. Neither formu
lation provided satisfactory control of fall panicum. Postemergence studies
with the 2 LC formulation in 1979 found that surfactant improved control of
annual morningglories and common lambsquarters but was not needed for jimsonweed
in the one to four leaf stage. It was also confirmed that control of small
flowered white morningglory was more effective than control of ivy-leaf morning
glory. During 1978 and 1979 a formulation of aciflurofen coded MC 10978 performed
in a manner similar to the 2 LC formulation of RH-620l with reference to soybean
response and spectrum of weeds controlled.

!fPlant Physiologist and Agricultural Research Supervisor, respectively, Virginia
Truck and Ornamentals Research Station, Painter, VA 23420.
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CONTROLOF IVYLEAFMORNINGGLORYIN SOYBEANSWITHACIFLUORFEN

J. V. Parochetti and T. C. Harris!/

ABSTRACT

This experiment, conducted in 1979 at the Wye Institute, Queenstown, MD,
was designed to evaluate the phytotoxicity of acifluorfen on ivyleaf morning
glory (Ipomoea hederacea (L.) Jacq.). Variables in this study included her
bicide rate, time of application, and addition of a surfactant. No surfactant
(2L) and surfactant (25) formulations of acifluorfen at 0.25 and 0.50 lb/A
were appl ied to 2-leaf morningglory, 4 to 8-leaf morningglory, and just prior
to soybean canopy when the morningglory were about 3 feet long. For compari
son purposes, several standard herbicides were also included. Alachlor was
applied preemergence at 2.5 lb/A in all plots except control plots.

'Miles' soybeans were planted in 30 inch rows on June 15 in a Matapeake
silt loam soil (pH 6.2, OM1.5%). The field had been sown with ivyleaf mor
ningglory in the spring. Plots were four rows wide and 20 feet long. The
experiment was established as a randomized complete block design with four
replications. Herbicides were appl ied with a CO2 pressurized bicycle sprayer
that delivered 30 gal/acre at 30 psi. Flat fan nozzles (55-8004) were used
except for the treatments sprayed at canopy which were applied with high pres
sure (50 psi) and low volume (15 gal/acre through 55-8002 flat fan nozzles).
Visual ratings of ivyleaf morningglory control and crop injury were taken
through late August.

The 0.25 lb/A rate of acifluorfen 2L applied to ivyleaf morningglory
with up to 8 leaves resulted in 95% control through August. Doubling the rate
or adding a surfactant had no significant effect on increasing weed control.
When applied to large (3 ft.) ivyleaf morningglory, however, the 0.5 lb/A rate
was necessary to obtain satisfactory (85%) results. Again, the addition of a
surfactant had no significant effect on increasing weed control. A standard
treatment of 4.5 lb/A of dinoseb + naptalam, applied preemergence, did not
result in satisfactory control. Bentazon at 1.0 lb/A was effective on ivyleaf
morningglory up to the 2-leaf stage.

Acifluorfen injured the soybeans only slightly (3%) when applied early
(2 to 4-leaf morningglory, first trifoliate soybeans). Injury increased to
10%when acifluorfen was applied 11 days later (4 to 8-leaf morningglory,
fourth trifoliate soybeans). At this stage, injury was greater when using
the 25 formulation. A treatment using 4.0 lb/A of ammonium sulfate as a
surfactant with 0.25 lb/A acifluorfen sprayed on 4 to 8-leaf morningglory
also caused moderate (10%) injury. Acifluorfen applied at crop canopy caused
some injury (5%) which was proportional to the herbicide rate and not to the
presence of a surfactant. Bentazon and dinoseb + naptalam did not injure the
crop at any application time.

1/ Assoc. Prof. (present address SEA Extension, USDA, Washington, DC 20250),
and Agri. Res. Tech., Dept. of Agronomy, Univ. of Maryland, College Park,
MD 20742.
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INFLUENCEOF TEMPERATUREANDRELATIVEHUMIDITY
ONTHE HERBICIDALACTIVITY OF ACIFLUORFEN

R. L. Ritterl l

ABSTRACT

The influence of temperature and relative humidity on the herbicidal
activity of acifluorfen on common cocklebur (Xanthium pensylvanicum Wallr.)
and common ragweed (Ambrosia artemisiifolia L.) was studied in growth cham
bers. Acifluorfen applications made under high relative humidity (85 ~ 5%)
resulted in significant increases in phytotoxicity and decreases in dry weight
as compared to plants treated under low relative humidity (50 + 5%). The
influence of high temperature (32 C day, 22 C night) or low temperature (26
C day, 16 C night) were not as critical as relative humidity in the phytoxicity
expressed. Addition of a non ionic surfactant to the herbicide resulted in
greater phytotoxicity regardless of temperature or relative humidity. Recov
eryof 14C-acifluorfen applied to plants and autoradjographs of plants
treated with 14C-acifluorfen indicated increased penetration and translocation
in common cocklebur when applications were made under high relative humidity.

11 Asst. Prof., Dept. of Agronomy, University of Maryland, College Park, MD
20742. Based in part on a thesis submitted by the author in partial
fulfillment of the requirements of the Ph.D. degree at North Carolina
State University, Raleigh, NC 27607.



CONTROLOF VOLUNTEERCORNIN SOYBEANS

R. Uniatowski and W. H. Mitchell 1/

ABSTRACT

The increasing cost of energy and the need to increase worker
efficiency has caused many Delaware corn and soybean growers to sub
stitute the chisel plow for the moldboard plow. This substitution
results in energy savings and makes it possible for the farmer to
till many additional acres.

The chisel plow, however, fails to cover the kernals and ears
that are lost at harvest and these show up in soybeans as volunteer
corn the following year. This results in a soybean quality that is
unacceptable for the export market and especially for certified seed.
With these thoughts in mind, field tests were conducted to evaluate
herbicides for the selective removal of corn from soybeans. These
tests involved time and rates of application of diclofop and
mefluidide on mixed plantings of corn and soybeans at 2 locations.
Data were collected on corn control, barren corn plants, amount of
corn in harvested soybeans and the yield of soybeans. Corn plants
were best controlled when treatment was made at the 20 to 30 cm
growth stage. Ear control was improved when treatment was delayed
until the 38 to 46 cm growth stage.

1/ Field Crops Technician and Extension Agronomist, respectively,
Delaware Cooperative Extension Service, University of Delaware,
Newark, DE 19711.

5



6

POSTEMERGENCECONTROLOF ANNUALGRASSESIN SOYBEANsl/

H. P. Wilson and T. E. Hines Y

ABSTRACT

Six herbicides were evaluated in soybeans for postemergence control of
barnyardgrass, large crabgrass, bullgrass and lovegrass. Most rapid control
was obtained with BAS 90S2 OHbut KK-80 and AXF-l080 also provided complete
control of grasses in the 8-leaf stage. BAS 9021 OHand diclofop provided
good control of grasses in the 4-leaf stage although diclofop was weak against
large crabgrass. Mefluidide failed to provide control and caused limited
soybean in.jury.

I NTROOOCTION

NotWithstanding that herbicides have been used for postemergence control
of many species of broadleaf weeds in soybeans (Glycine ~ (L.) Merr.) for
years, no herbicide has been commercially available for broadcast post emergence
control of annual grasses. Previously it was reported that diclofop (2-[4-{2,4
dichlorophenoxy)phenoxjJpropanoic acid) provided good postemergence control of
small 10vegras8 (Eragrostis pilosa L.), bullgrass (Paspalum Bascianum Fluegge),
and fall panicum (Panicum dicotomiflorum Michx.) and partial control of large
crabgrass (Digitaria sanguinalis L.) (3). Research from 1976 to 1978 indicates
that the experimental herbicide BAS 9021 OH (chemistry not disclosed) was active
postemergence against fall panicum and large crabgrass and did not injure soy
beans (4). In 1979, Sciarrapa (2) reported that postemergence applications of
BAS 90S2 OH (chemistry not disclosed) controlled several species of annual and
perennial grasses without causing injury to soybeans. In other studies,
melfluidide (N-[2 ,4-dimethyl-S-J:O:trifluoromethyl)sulfonyll aminQl phenYll acetamide)
provided partial control of johnsongrass (Sorghum halepense (L.) Pers.) but has
not controlled fall panicum (l,S).

The studies reported herein were conducted to compare the activities of toe
above-mentioned herbicides as well as those of two other experimental herbicides
for postemergence control of annual grasses in soybeans.

MATERIALSANDMETHODS

Soybeans ('York') were planted July 11, 1979 in 36-inch rows; no herbicides
were applied and a high, natural population of annual grasses emerged. On July 2S
or August 3 the herbicides were applied to grasses in the 4-leaf or 6 to 7-leaf
stage respectively as indicated in Table 1. Herbicides were applied with small
plot equipment using propane to prOVide pressure of SO psi. The delivery rate

l/Contribution from the Plant Physiology Department, Virginia Truck and
ornamentals Research Station. Paper No. 174, Journal Series. Approved for
publication November 9, 1979.
2/Plant Physiologist and Agricultural Research SuperVisor, respectively,
Virginia Truck and Ornamentals Research Station, Painter, VA 23420.



7

was 25 gpa using TeeJet!l8003 tips on 20-inch spacings; tip height averaged
18 to 20 inches above the soybeans. A second study was established on August 7
in which selected herbicides were applied as above to grasses in the 8-leaf
stage averaging 16 inches in height. All applications of BAS 9052 OH contained
1 qt/A of an oil concentrate. The effects of surfactants on the activity of
KK-80 (chemistry not disclosed) and AXF-l080 (chemistry not disclosed) were also
investigated. Percent control of barnyardgrass (Echinocloa crusgalli (L.) Beauv.),
large crabgrass, lovegrass and bullgrass was visually rated.

The 1979 growing season was characterized as one of high temperatures and
relative humidity and frequent showers. Rainfall for the months of July and
August totaled 13.28 inches compared with a 39-year average of 8.44 inches. Under
these conditions both soybeans and annual grasses grew very rapidly. No rainfall
was recorded for 3 days following the applications of July 25; however, 1.5 inches
were received ~thin 2.5 hours following the August 3 applications of BAS 9052 OH
and 0.12 inch was received 1 day following the August 7 applications.

RESULTSAND DISCUSSION

Soybean injury and percent control of small annual grasses 9 days after
application are presented in Table 1. Differences existed between herbicides
with BAS 9052 OH being the most rapid in effecting a response and eventually
providing complete control of all species. TWoto three weeks after application,
the lower leaves of soybeans treated with BAS 9052 OH were chlorotic but this
response was subsequently outgrown. Applications of BAS 9052 OH to grasses in
the 6 to 7-1eaf stage also provided complete control of grasses but the time
required was longer than with the smaller grasses; this may be due in part to the
heavy rain 2.5 hours following application. The addition of bentazon (3-isopropyl
lH-2,1,3-benzothiadiazin-(4) 3H-one 2,2-dioxide) to BAS 9052 OH resulted in control
of the few scattered common 1ambsquarters (Chenopodium album L.) plants which were
present in the plots while apparently not interferring with control of annual
grasses but had little effect on carpetweed (M011ugo vertici11ata L.) and ivy leaf
morningglory (Ipomoea hederacea (L.) Jacq.).

BAS 9021 OH was also very effective eventually providing complete control
Gf annual grasses. However, comparisons with results obtained in previous years (4)
show that this chemical has been highly effective only on small grasses and when
soil moisture is adequate to promote a rapid rate of growth of annual grasses.

Both KK-80 and AIP-I080 were slower to cause visual response symptoms by
grasses than were the two previous herbicides although this may be partially
related to the low rates of these latter two herbicides. Although 1/4 lb/A KK-80
eventually provided good control (not shown in table) rates of 1/2 and 1 lb/A
caused a more rapid response and little if any soybean injury. However, in other
studies early in the season under lower temperatures, several annual broadleaf
species exhibited temporary chlorosis to KK-80 applications. Although surfactant
may have increased initial grass response to KK-80, final observations showed

!/Hanufactured by Spraying Systems Co., Bellwood, IL.
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complete control with and without the surfactant. AXF-1080 did not provide
complete control at 1/8 1b/A but 1/4 1b/A slowly killed all grass species in
the test.

Diclofop continued to be weak against large crabgrass but provided good
control of barnyardgrass and bullgrass even though both species had reached the
4-leaf stage of growth at the time of treatment. Mefluidide produced an
epinastic response by soybeans but did not control annual grasses.

The effects of BAS 9052 OH, KK-80 and AXF-1080 against annual grasses in
the 8-leaf stage and averaging 16 inches in height are presented in Table 2.
In general, grasses were slower to show response to any of the three herbicides
when applications were made at this late stage of growth; this was noted con
sistently with bull grass and to a lesser extent with large crabgrass. There
appeared to be a slight reduction in control with the addition of a surfactant
to KK-80 and AXF-1080; this may be due to increased runoff from the plants which
were already wet from heavy dew at application.

In summary, other than mef1uidide, all herbicides exhibited good postemergence
activity against several annual grasses. Diclofop was characteristically weak
against large crabgrass while BAS 9052 OH, KK-80 and AXF-l080 provided complete
control of barnyardgrass, large crabgrass, bullgras8 and lovegrass in the 8-leaf
stage of growth and BAS 9021 OHwas very effective against 4-leaf grasses.

LITERATURECITED
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Table i , Soybean response and percent control of s£a11 annual grasses 9 days
after application of several postemergence herbicides in 1979.

Grass Soybean Weed Control (~)

Rate, leaf injury Barnyard- Bull- Crab-
Herbicide!! (lb/A) stage (%) grass grass grass
BAS9052 OH 1/2 4 3 100 97 95
BAS 9052 OH 1 4 7 100 100 98
BAS9052 mi! 1/2 6-7 5 100 100 100
BAS 9052 mi!:./ 1 6-7 5 100 100 100

BAS9021 OH 1 4 a 100 90 90
BAS9021 OH 1 1/2 4 7 100 98 93

Bentazon + 3/4 + 1/2 4 11 100 99 95
BAS9052 OH 3/4 + 1 4 20 100 99 100

KK-80 1/4 4 a 100 77 63
KK-80 1/2 4 3 100 99 94
KK-80 1 4 7 100 100 97

KK-80 +
0.25~ surfactant~ 1/4 4 0 100 98 85

AXF-1080 1/8 4 a 100 73 75
AXF-1080 1/4 4 a 100 93 88

Dic1ofop 3/4 4 a 97 100 73
Dic10fop 1 4 0 100 98 78

Mefluidide 1/8 4 10 0 0 a
Mefluldide 1/4 4 20 a a a

Check a 0 0 0
!JAll applications of BAS 9052 OH included 1 qt/A of an oil concentrate frOlll
BASFWyandotte Corp., Parsippany, NJ.
!!Rated August 31, 1979.
lIX-77 spreader, Chevron Chemical Co. , San Francisco, CA.
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Table 2. Percent
application of

RerbicideY
BAS 9052 OR
BAS 9052 OR

Rate.
(lb/A)

1/2
1

Weed Control (~)

Barnyard- Crab- Bu11
grass grass grass

100 98 78
100 100 83

Love
grass

100
100

KK-80
KK-80

KK-80 +
0.25~ surfactan~

AU-l080
AXP-l080

AXP-l080 +
0.25~ surfactant1 1

1/2
1

1/2

1/2
1

1/2

100
100

100

100
100

100

98
100

93

85
94

75

88
96

80

87
75

79

100
100

100

100
100

100

Ambler.

~d 0 0 0
!lGrasses averaged 16 inches in height and were in the 8-leaf
!/AII applications of BAS9052 OR included 1 qt/A of an oil
concentrate from BASPWyandotte Corp •• Parsippany, NJ.
'l/X-77 Spreader, Chevron Chemical Co., San Francisco, CA.
4/Surfactant not chemically identified, fuion Carbide Corp ••
FA.

o
stage.
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SUMMARYOF RECENTEUROPEANSTUDIES OF ETHEPHONAS
AN ANTI-LODGING TREATMENTIN WINTERBARLEY

K. Bridge!! W. F. Evans ~ J. R. Sterry 1I

ABSTRACT

A vigorous healthy barley crop grown under fertile soil conditions is
most likely to suffer extensive and expensive damage through lodging. Ethe
phon applied at the optimum rate and at the optimum time will reduce crop
height by shortening the final internodes, giving greater resistance to
lodging. Application rates and timings and the effects on yield, lodging
control, internode length reduction, straw strength, ear length, 1,000
grain weight, ear loss and cost/benefits are discussed.

INTRODUCTION

The area planted to winter barley in Europe has increased rapidly over
the last several years and since it is grown primarily on the better soils
and in crop rotation which produce high fertility conditions, lodging has
become an increasingly serious problem. The higher the potential yield the
greater is the risk of lodging. Economic losses occur due to uneven ripen
ing and maturity, higher moisture content of the grain requiring expensive
drying, loss of quality due to mouldiness and sprouting, loss of malting
quality and from a higher incidence of bird damage. In addition, a lodged
crop increases harvesting costs because of delays in the morning, or after
rain, the necessity to lower the cutter-bar height, with greater risks of
mechanical damage, a slower cutting speed, less efficient pick-up and greater
grain loss and poorer grain threshing and cleaning.

Initially released for field trials in 1966, ethephon was first tested
on cereals to prevent lodging in 1976. Early trials were contemplated on
winter wheat, spring wheat and spring barley in comparision with chlormequat,
at growth stages 4-6. Comparable or better control of lodging was obtained,
but at higher rates (0.96 - 3.84 kg/hal, which proved uneconomic. Subse
quently it was discovered that good height and lodging reduction could be
achieved with lower rates of ethephon when applied at later stages of growth.
Ethephon was commercially introduced in the UK in 1979 under the trademark
CERONE, and in France under the trademark ETHEVERSE.

!I Kenneth Bridge, Product Development Manager - Plant Growth Regulators
Union Carbide Agricultural Products Company Inc.

~ W. F. Evans, Field Development Representative
Union Carbide Agricultural Products Company Inc.

l/ J. R. Sterry, Union Carbide Europe S. A.



12

Rate and time of application

During 1977 and 1978, in Europe, 31 trials on 17 cultivars gave the
following results:

Table 1

Lodging - influence of time and rate on area lodged (%)

Growth Stage
Ethephon Rates (l/ha)

Feekes-Large 0.5 0.75 1 1.25 1 Control

5 - 10.1 34 30 28 24 6 52

5 - 8 56 43 43 35 -
8 - 10 - 31 25 I 28 7

10 - 10.1 29 25 I 24 I 21 5
II

It can be seen, that under the greatly varying growing conditions of
these trials, a satisfactory anti-lodging effect was achieved with the rates
of 0.75 - 1.25 1 ethephon/ha.

It is apparent, that treatment before growth stage 8 (G.S. 8) was not
satisfactory, but there was little difference between G.S. 8-10 and G.S. 10 
10.1.

It has been observed that with a luxuriant crop and unfavorable weather
conditions, lodging can occur before G.S. 10. Application of eth~phon must
be made before general lodging has started.

The identification of G. S. 8 (when the last leaf is just visible) is
very difficult for most farmers and even the specialist. Consequently, it
is better to delay treatment until some of the plants in the field are in
the easily identifiable G.S. 9 (ligule of last leaf just visible).
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It has been observed that with a luxuriant crop and unfavorable weather
conditions, lodging can occur before G.S. 10. Application of ethephon must be
made before general lodging has started.

The identification of G.S. 8 (when the last leaf is just visible) is very
difficult for most farmers and even the specialist. Consequently, it is better
to delay treatment until some of the plants in the field are in the easily
identifiable G. S. 9 (ligule of last leaf just visible) .

Yields

The trials referred to in Table 1 above, gave the following results:

Table 2
Yield - Influence of time and rate of application on yield (% of control)

Growth Stage
Ethephon Rates (l/ha)

Feekes-Large
0.50 0.75 1 1. 25 2 Control

6 - 10.1 101 105 104 106 104 100

6 - 8 101 101 103 109 99

8 - 10 102 108 105 108 104

10 - 10.1 100 103 102 102 103

All cultivars, on which trials have been made so far, have shown a good
tolerance to ethephon, up to 2 l/ha., (i.e. double recommended rate) even in
the absence of lodging.

The reduction of lodging is of most interest to the farmer when the inci
dence of lodging is severe. Ethephon has been particularly beneficial under
such conditions, as shown by the following results from trials with heavy
lodging.
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Table 3

Lodging/yield - under heavy lodging conditions (ethephon 1 l/ha)

Cultivar
Lodging %

Yield %Country Stage
Control Treated

u. K. Athene 8 - 10 94 8 151

u. K. Maris Otter 10 - 10.1 87 38 100

u. K. Hoppel 10 - 10.1 88 20 114

France Hop 8 68 10 102

France Hop 9 85 2 100

France Hop 9 - 10 53 0 100

France Hop 10.1 85 8 111

France Robur 10 - 10.1 46 1 100

France Robur 10. 1 - 10.5 71 7 111

France Robur 10.1 53 15 108

Belgium Ager 8 82 55 106

Belgium Capri 8 90 70 103

Belgium Capri 9 - 10 90 0 99

Belgium Ager 9 80 10 115

Belgium Bessy 9 80 15 104

Average 77 17 108

The reduction of heavy lodging gives an interesting economic benefit, as
can be seen from the following graph:
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Figure 1

Income benefit from yield increase based on winter barley yielding 5 ton/ha.
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This shows that, at the lowest barley price quoted - $180/ton, a 4~ yield
saving on a 5 ton/ha crop will already cover the cost of ethephon at 1 l/ha.
Apart from the question of preventing yield loss due to lodging, there are
many other benefits which will be outlined later.

Height reduction

The effect of ethephon is to reduce the length of the internodes which
are still growing during the period following treatme~t. With the recommended
application time being G.S. 8 - 10.1, the greatest shortening effect is seen
on the last 2 or 3 internodes, especially the final one, which is the longest.
This is shown by:
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Figure 2

Plant height and internode length compared to time of treatment. Ethephon
1 l/ha, winter barley.
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Relationship between height and lodging

By shortening the last internode(s) of the plant, the tendency to lodge
is reduced as a result of the reduction in total plant height. The later
the time of treatment, the greater length reduction of the last internode and
the total height of the plant. In practice, the latest stage of application
will be G.S. 10.1.

Figure 3
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Stern breaking

Apart from the height, the tendency to lodge also depends on the strength
of the straw. Ethephon can increase straw strength, as shown by the following
results from France.

Table 4

Influence of rate on height and strength of straw

Cultivar
ethephon l/ha

0 0.75 1 1.5 2

Height % 100 100 95 93 -
Hop

Breaking strain % 100 104 137 121 -
(675g)

Height % 100 93 93 94 90
Malta

Breaking Strain % 100 120 130100 115
(368g)

Height 06 100 90 93 92 91
Alpha

Breaking strain % 100 122 117 123 119
(480g)

Ear length

As shown by the following table, ethephon does not significantly influence
the length of ear:

Table 5

Influence of ethephon rate and timing on ear length (%) of winter barley.

Growth stage 8 - 9 10 - 10.1

Ethephon l/ha 0 0.75 1 1. 25 0.75 1 1. 25

Cultivar

Athene (U.K. ) 100 104 102 102 102 102 102

(86.8
rom)

Maris Otter 100 97 99 95

I
103 101 101

(U.K.) (79.6
rom)
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Table 5

(Cont)

Growth Stage 9 - 10

Ethephon l/ha 0 0.75 1 1. 25

Cultivar

Pella (NL) 100 108 101
(72.1

nun)

Banteng (NL) 100 103

Grain size

The weight of one thousand grains has not been affected by ethephon treat
ments, on most cultivars, as shown by the table below. However, some question
remains regarding the cv "Malta", and this needs further evaluation.

Table 6

Influence of ethephon on weight of 1,000 grains winter barley (untreated con
trol - 100%)

Growth Ethephon 1000 grain
Country Cultivar Stage l/ha. wt., %

Germany Sonja 8-10 1 100

Dura 8-10 1 103

Doris 9 1 96

France Alpha 8 1 103

Alpha 10.5 1 102

Antares 9 1 101

Antares 10 1 97

Astrix 9-10 1 102
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Ear loss

The breaking off of ears, prior to harvest, especially when this is de
layed due to bad weather, can be a serious matter with some cultivars. In
trials, ethephon has reduced the tendency to "neck" and for ears to drop off,
as shown below. As a result, ethephon has sometimes given yield increases
in the absence of lodging.

Table 7

Influence of ethephon on ear loss of winter barley.

Ears on ground

Cultivar Ethephon l/ha.
2

per m %

Astrix 0 176 100

1 64 36

Igri 0 202 100

1 144 71

Seed germination

Limited tests on grain from ethephon treated crops, have shown no effects
at rates up to 2 l/ha.

Discussion

Under Northern and Central European conditions ethephon applied to winter
barley from the time the flag leaf is just visible until the stage when the
first spikelet is visible (Feekes-Large Stages 8 - 10.1) has given acceptable
control of lodging at rates between 360 - 600 g/ha. The anti-lodging effects
and yield increases observed appear to be the result of shortening the last
2-3 internodes, increasing the straw breaking strain, reducing "necking" and
ear breakage, reducing bird damage and increasing the effeciency of the com
bining operation.



21

COMPETITIVECONTROLOFCOMMONLAMBSQUARTERS
IN A CORN-SOYBEANINTERCROP

P. A. Moss and N. L. Hartwigl!

ABSTRACT

A competition study was conducted to investigate whether a corn
soybean intercrop would decrease a stand of commonlambsquarters (Cheno
podium album L.) to a greater extent than a corn monoculture. Three--
intercrop treatments were used in which different populations of corn
were planted in the same row as soybeans. Weeddry weight in these plots
was comparedwith corn monoculture plots and a weedy check. Plots were
harvested eight times during the season and dry weights of corn, soybeans,
lambsquarters, and other weeds were obtained.

One intercrop treatment consisting of 23,000 corn plants per acre
with soybeans was found to have only 61%of the weeds of the corn mono
culture (24,000 corn plants per acre). This was significantly different
at the 5%level.

Nearly identical soybean dry weights were observed at high, medium
and low corn populations. This indicated that weeds tended to fill in for
a low corn stand instead of soybeans. Interplanting corn and soybeans in
the same row can have a significant effect on lowering a stand of common
lambsquarters.

INTRODUCTION

Crops have varying degrees of success in their ability to compete with
weeds for light, water, and nutrients. The success of the crop (indirectly
measured by its yield) depends both on its resistance to weed competition
and on its ability to inhibit weed growth.

Manyfactors determine the outcome of crop-weed competition. These
include: crop species and variety, soil fertility, climatic conditions,
the nature of the weed population, and the weed control practices applied
(including site preparation).

Commonlambsquarters is a particularly harmful weed in corn in our
region. Commonlambsquarters can cause corn yield reductions by its ability

l! Graduate Assistant and Associate Professor of WeedScience, Depart
ment of Agronomy,The Pennsylvania State University, University
Park, Pa. 16802.
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to take up nutrients at the expense of the corn (11), by its ability to
take up water at the expense of the crop (6), by its ability to trap light
efficiently in mixed stands (12), and from possible alle10pathic effects
(3).

Although corn does compete against commonlambsquarters, it is desir
able to encourage it to be more competitive. One such way is to use
higher fertility levels (10). Intercropping corn with a legume is another
way of making corn a more competitive crop.

In the Philippines, corn-mungbean intercrops have been observed to
greatly decrease weed dry weight (1) and weed population (7, 8). This
may be caused by greater light interception due to the presence of the
legume in the intercrop (7).

While mungbeansare not typically grown with corn in the United
States, there has been a long history of corn-soybean intercropping in
this country (9). Somerecent literature indicates an economic advantage
in this intercrop (2, 4, 5). This experiment was an attempt to determine
whether a corn-soybean intercrop can provide more competition against
commonlambsquarters than a corn monoculture.

MATERIALSANDMETHODS

This trial was conducted in 1979 at the Pennsylvania State University
AgronomyResearch Farm in plots located on Hagerstown silt loam soil. Five
tons per acre of dolomitic lime were applied to the experimental area in
early May. Seedbed preparation consisted of plowing, disking, harrowing,
and using a cultipacker. Six pounds of commonlambsquarters seed were
spread over the experimental area with a hand-held centrifugal seeder on
May14 (between plowing and disking). Corn (Zea mays L. 'Pioneer 3382')
and soybeans (Glycine max L. 'Perry') were planted on May17. The
soybeans were planted at 70,000 seeds per acre (half of the recommended
rate for a monoculture) in 30 inch rows one inch deep. Corn was hand
planted at varying rates in the same rows on the same day.

'Pioneer 3382' was chosen because it is a vertical-leaved variety
that would let more light through the crop canopy for the soybeans.
'Perry' was chosen as a result of a preliminary growth chamber investiga
tion conducted by the authors. Whencompared to seven other soybean
varieties with respect to dry weight, leaf area, and plant height under
cool conditions, typical of weather at corn planting time, 'Perry'
appeared to be superior.

The field trial was conducted using a randomized complete block design
with four replications. Plots were 15 feet wide and 30 feet long with a
five foot alleyway between each block of five treatments. There were six
30 inch rows in each plot. The five treatments were: corn at 11000 plants/
A (13000 planted) plus soybeans, corn at 17000 plants/A (19000 planted)
plus soybeans, corn at 23000 plants/A (26000 planted) plus soybeans, corn
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at 24000 plants/A (26000 planted) with no soybeans, and weeds alone.

Alachlor [2-chloro-2' ,6'-diethyl-N-(methoxymethyl)acetanilide] at
1 lb ai/A was applied in 20 gallA of water to all plots on May18 using
a boomsprayer. Nitan (3.54 lbs N/gal) was applied at 20 gallA using a
boomwith drop nozzles on July 13 to all plots. The plots were irri
gated using sprinklers after the nitrogen application.

Corn, soybeans, commonlambsquarters, and other weeds were harvested
by hand using clippers from successive 10 feet by 20 inch areas (a 20
inch wide section including the inner four rows) eight times during the
season. A one foot border was left between each harvested area. Samples
were placed in paper bags and dried for at least a week at 1700F in forced
air dryers and then weighed.

Noweeds were harvested in the first harvest because there was not
a measurable amount at that time. Corn weights per plant in each har
vested sample were multiplied by treatment mean number of plants per
16.7 square feet to obtain corn weights reported. This was felt to be
more representative of the corn stand than the tQtal weights of the
observed number of corn plants in each sample.

RESULTSANDDISCUSSION

Whenthe results for the whole season were combined and analyzed as
a split plot in time, the total weed dry weight was significantly less in
the 23000 corn plants/A intercrop than in the 24000 corn plants/A mono
culture. This intercrop contained only 61%of the weeds found in the
monoculture corn (Table 1). The ratio of crop to weed dry weights was
significantly greater in the 23000 corn plants/A intercropped treatment
when comparedwith the monoculture corn. The crop/weed ratio could be
considered to be an index of the competitive ability of a crop. A high
crop/weed dry weight ratio indicates high crop competitive ability.

The amount of total weed weight (commonlambsquarters plus other
weeds) in the five treatments over the growing season is displayed in
Figure 1. The inhibition of weed growth by each of the crop treatments
is indicated here.

The weed population over the entire growing season was composedof
75%commonlambsquarters and 25%other weed species by dry weight. These
other weeds consisted mainly of shepherdspurse [Catsella bursa-pastoris
(L.) Medic.], chickweed [Stellaria media (L.) Cyri 10], redroot pigweed
(Amaranthus retroflexus L.), yellow foxtail [Setaria lutescens (Weigel)
Hubb.], and large crabgrass [Digitaria sanguinalis (L.) Scop.]. The
grasses were only observed later in the season when the effect of the
alachlor was no longer apparent.



Table 1. Dryweight yields of crop and weed componentsfor combinedharvests.

N..,.

Treatment Lambsquarte rs
Other
Weeds

Total
Weeds Soybeans Corn

Total
Crop

Crop/Weed
Ratio

11000 corn + soy
17000 corn + soy
23000 corn + soy
24000 corn only
weeds only

-------------------------------(lb/A)--------------------------------
1974~ 336 b 2310 b 591 a 1517 b 2107 b
1024 bc 406 b 1430 cd 628 a 2791 a 3419 a
679 c 494 b 1173 d 616 a 2645 a 3261 a

1418 bc 520 b 1936 bc --- 3267 a 3267 a
3010 a 942 a 3951 a

0.94 c
2.40 ab
2.72 a
1.62 be

~Numbers in each columnfollowed by the same letter are not significantly different at the 5%
level as determined by Duncan's multiple range test.

Table 2. Dryweight yields of crop and weed componentsfor final harvest (9/27/79).

Treatment Lambsquarters
Other
t~eeds

Total
Weeds Soybeans Corn

Total
Crop

Crop/Weed
Ratio

11000 corn + soy
17000 corn + soy
23000 corn + soy
24000 corn only
weeds only

-------------------------------(lb/A)--------------------------------
3079 b~ 356 b 3434 b 1391 a 5321 b 6712 b
1801 bc 415 b 2216 c 1374 a 9000 a 10374 a
1544 c 314 b 1858 c 1349 a 8238 a 9588 a
2173 bc 739 ab 2912 bc ---- 10846 a 10846 a
6454 a 1306 a 7760 a

2.04 b
5.56 a
5.39 a
3.99 ab

~Numbers in each columnfollowed by the same letter are not significantly different at the 5%·
level as determined by Duncan's multiple range test.
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Figure 1. Total weed dry weight in lb/A in intercropped
treatments, monoculture, and check over the
growing season.
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Whenthe last harvest is considered alone, significant differences
are also observed between the treatments (Table 2). The 23000 corn
plants/A intercrop still has only 64%of the weeds of the monoculture,
but this difference is not statistically significant. Corn dry weight
yields are highest for the monoculture corn. The lower corn yields in
the intercrops may be explained both by the lower corn populations and
the competitive effect of the soybeans. Total crop yields (corn plus
soybean dry weights) are not statistically different from the corn mono
culture until the corn stand is reduced to 11000 plants/A. The 11000
plants/A corn stand was least competitive in terms of weed weight and
crop/weed ratio and also produced the least yield.

Soybean yields were nearly identical for all three corn populations.
This indicates that weeds filled in for the lower corn stand instead of
soybeans.

Crop and weed dry weights in the 23000 corn plants/A intercrop were
not significantly different from the 17000 corn plants/A intercrop. The
rate of nitrogen applied was probably too low to allow the high corn
population treatments to make optimumgrowth. Corn plants in various
plots showed signs of nitrogen deficiency. A higher rate of nitrogen
fertilization should have been used.

The proportion of total plot dry weight occupied by each of the
plant components changed a great deal over the season (Table 3). Soybeans
made considerably more early growth than corn. As muchof crop-weed com
petition occurs in the critical period of early crop growth, the soybeans
probably make their contribution to weed control at this point. The per
centage of soybeans in the crop dropped from 75%of total crop dry weight
after 28 days to only 9%of total crop dry weight 133 days after planting.

The percentage of commonlambsquarters compared with that of other
weeds rose through the season. This indicates that commonlambsquarters
is more competitive than the other weeds found in the plots.

Weobserved a decrease in corn stand resulting from the weed and the
soybean competition. Both the 24000 corn plants/A monoculture and the
23000 corn plants/A intercrop had been planted at 26000/A. The decreased
corn stand in the intercrop may have been due to the soybeans.

In summary, it appears that planting corn and soybeans in the same
row is an effective method of reducing commonlambsquarters yield. Had a
higher fertility level (with respect to nitrogen) been used, the competi-
tive effect of the crop might have been more pronounced. Of the three
intercropping treatments studied, the 23000 corn plants/A plus soybeans
appeared to be the most effective in terms of control of commonlambsquarters.



Table 3. Percentage of total plot dry matter contributed by each crop and weed component
throughout the season.

Yield Days after planting

Treatments Components 28 46 56 70 77 90 105 133

--------------------------%---------------------------
11000 corn + soy corn 13 10 10 21 23 34 40 52

soy 87 25 18 16 14 12 14 14
1ambsquarters -- 33 47 51 54 48 42 30
other weeds -- 32 25 12 8 6 4 4

17000 corn + soy corn 25 29 29 41 45 62 62 71
soy 75 18 21 20 19 12 11 11
1ambsquarters -- 8 17 23 23 20 24 15
other weeds -- 45 33 16 13 6 3 3

23000 corn + soy corn 39 33 34 48 50 58 66 72
soy 61 19 13 18 20 14 14 12
lambsquarters -- 4 10 18 14 15 14 13
other weeds -- 44 43 16 16 13 6 3

24000 corn only corn 100 30 32 47 48 64 71 79
soy
1ambsquarters -- 22 29 38 40 29 24 16
other weeds -- 48 39 15 12 7 5 5

weeds only corn
soy
1ambsquarters -- 27 37 69 71 80 83 83
other weeds -- 73 63 31 29 20 17 17 N

-...J
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VELVETLEAFCONTROLIN CORN

T. Malefyt and W.B. Duke

ABSTRACT

A field experiment was conducted in 1979 to evaluate velvet leaf (Abutilon
Theophrosti Medic.) control on an Ontario loam soil near Waterloo, N.Y. Ex
cellent control was obtained with the following chemicals: butylate plus safe
ner, atrazine, pendimethalin plus atrazine, and bentazon plus atrazine. Velvet
leaf control was higher than expected. This was perhaps due to the fact that
there was only one major flush of seed germination early in the spring, followed
by a 50 day dry period in which very little velvetleaf germinated. Flushes in
velvetleaf germination were also found not to be due to a narrow temperature
range, but rather more likely to be due to rainfall pattern. Greenhouse post
emergence herbicide studies show that cyanazine, cyanazine plus pendimethalin,
and dicamba give good velvetleaf control up to the sixth leaf stage.

INTRODUCTION

Velvet leaf (Abutilon theophrasti Medic.) has been a problem annual weed in
the midwest for many years, but has only recently become a problem in New York
State (5,7). Velvet leaf is considered to be one of the most difficult annual
weeds to control (7). Velvet leaf control has further been complicated by var
iability in herbicide control from year to year (2,5,7). Studies were initiated
to examine selected aspects of velvet leaf seed germination and the effectiveness
of selected herbicides for velvet leaf control.

MATERIALSANDMETHODS

Experiment 1: Corn 'Doebler 600' was planted on May 26, 1979 into an On
tario loam soil at Beltevarian Farms near Waterloo, N.Y. The experiment was es
tablished as a factorial design with four replications and plot sizes 3.05 m x
7.62 m. Herbicides were applied at 280.6 l/ha.with a bicycle sprayer on the
following dates: ppi- May 16, 1979; pre- May 29, 1979; post- June 13, 1979.
Ratings of the treatments were made on June 20, 1979 and August 13, 1979.

Experiment 2: Velvetleaf seeds were evenly spread across the top 5 cm of
filter paper sheets. Sheets were tightly rolled and placed in gorwth chambers
set at the following temperatures: 10, 15.6, 21.1, 32.2, 37.8 C, 2.5 C night
and 10 C day, 10 C night and 21.1 C day, and 21.1 C night and 26.7 C day. Each
treatment was replicated 3 times. Germination data was taken when the primary
radical was 3 mm in length.

Experiment 3: Velvetleaf seeds were planted 2.5 cm deep into Elmwood sandy
loam contained in 10 cm styrofoam pots. Plants were grown in a glasshouse under

1/ Research Assistant, Assoc. Prof., Dept. of Agronomy, Cornell University,
Ithaca, NY 14853
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23.9 day and 15.6 C night temperatures with natural lighting conditions supple
mented with 1000 watt metal-halide lamps (16 hour daylength) at an approximate
light intensity of 37.8 to 43.2 klux (3). Several herbicides including: di
camba (3,6-dichloro-o-anisic acid), atrazine [2-chloro-4 (ethylamino)-6-(iso
propylamino)-5-triazine], bentazon [3-isopropyl-1H-2,1,3-benzothiadiazin-4-(3H)
one 2,2-dioxide], cyanazine [2[[4-chloro-6(ethylamino)-5-triazin-2-yl]amino]
2-methylpropionitrile [2-chloro-4-(1-Cyano-lmethylethylamino)-S-triazine]]and
pendimethalin [N-(1-ethylpropyl)-3,4 dimethyl-2,6 dinitrobenzeneamine] were
sprayed at the following stages of development: preemergences, cotyledon, two
leaf stage, four leaf stage, and six leaf stage. All applications were made
with a laboratory belt sprayer delivering 280.6 l/ha. Plants were harvested
three weeks after treatment. Fresh weight and plants per pot data were taken.

RESULTSANDDISCUSSIONS

A field study near Waterloo, NY during 1979 showed that most velvet leaf
treatments gave adequate control (Table 1). The best treatments were: Butylate
(S-ethyl diisobutylthiocarbamate) plus safener ppi 4.48 kg/ha, atrazine pre
emergence 1.12 or 2.24 kg/ha, atrazine preemergence 1.12 2.24 ka/ha plus benta
zon postemergence at 1.12 kg/ha, pendimethalin and atrazine preemergence 1.48
plus 1.12 2.24 kg/ha, and pendimethalin and cyanazine postemergence 1.48 plus
2.24 kg/ha. Velvet leaf control with selected treatments was higher than nor
mally expected. This increased control could perhaps be attributed to several
related points: 1) only one major germination flush occurred soon after the
corn was planted, 2) there was sufficient rainfall to leach most herbicides
into the upper soil profile, 3) most velvetleaf seedlings emerged from upper
soil profile (Figure 1). As a consequence herbicides were present near the soil
surface when most of the velvet leaf germinated. Since good control only required
killing the velvetleaf seedlings of the first and only significant flush of ger
mination, even non-residual postemergence herbicides gave excellent control.
During a different type of growing season, where several later flushes of ger
mination may occur, one application of a non-residual early postemergence her
bicide might not give adequate control. Also, herbicides with a short residual
life may not give good control in a season with late flushes of germination.

Experiment 2 was set up to find if late flushes of velvet leaf seed germina
tion are caused by warming trends in the soil. Since germination of selected
weed seeds depends upon the soil reaching a certain temperature (1), it was hy
pothesized that late velvetleaf germination and subsequent flushes of germination
may be directly related to warming trends in the soil. A temperature require
ment would then explain why velvetleaf germinates in flushes throughout the
season: seeds in the top 2 cm of soil would germinate earlier and seeds at deeper
soil levels would germinate later in the season as the soil warmed at deeper
levels. Data from experiment 1 indicate that there is only a slight increase
in percent germination at higher temperatures (Table 1). Furthermore, field
tests made to record the depth from which seedlings emerged throughout the grow
ing season showed that the average depth of germination from planting until August
1 was less than 2.5 cm (Figure 1). Therefore, we can conclude that velvetleaf
germination does not hinge upon a specified temperature or narrow temperature
range, flushes in germination do not occur from deeper soil levels throughout
the growing season, and something other than changes in soil temperature causes
flushes of velvetleaf germination.



Table 1: The effectiveness of selected herbicides for velvetleaf control on an Ontario loam soil near
Waterloo, NY

Treatment Formulation Rate kg/ha How Applied Velvetleaf Rating
6/20/79 8/13/79

1) Butylate + safener 6.'7 EC 4.48 ppi '7.50 '7·'75
2) Atrazine 4 FL 1.12 ppi '7.00 '7.25
3) Butylate + safener 6.'7 EC 4.48 ppi '7.'75 '7.25

Atrazine 4 FL 1.12 ppi
4) Pendimethalin 4 EC 1. 48 pre 8.00 '7.50
5) Atrazine 4 FL 1.12 pre 8.50 8.'75
6) Atrazine 4 FL 2.24 pre 9.'75 9·'75
(7) Cyanazine 80 W 2.24 pre '7.00 6.50
8) Pendimethalin 4 EC 1.48 pre 8.25 '7·'75

Cyanazine 80 W 2.24
9) Pendimethalin 4 EC 1.48 pre 8.25 '7.'75

Atrazine 4 FL 1.12
0) Pendimethalin 4 EC 1. 48 pre 9.50 9.00

Atrazine 4 FL 2.24
1) Atrazine 4 FL 1.12 pre 10.00 9.'75

Bentazon 4 EC 1.12 post
2) Pendimethalin 4 EC 1.48 post '7.25 '7.25
3) Cyanazine 80 W 2.24 post 6.'75 '7.00
4) Atrazine 4 FL 2.24 post '7.50 6.00
5) Pendimethalin 4 EC 1. 48 post 9.00 6.'75

Atrazine 4 FL 2.24 post
6) Pendimethalin 4 EC 1.48 post 8.'75 '7.25

Cyanazine 80 W 2.24
(7) Untreated -- -- -- 0.00 0.00
8) Untreated -- -- -- 0.00 0.00
9) Atrazine 4 FL 2.24 pre 9.25 9.25

Bentazon 4 EC 1.12 post

1

1
1
1

1

1
1
1
1

1

1/ Rating Scale: O=no control, 10=complete control, '7 or above=commercially acceptable.
- Each value is the mean of 4 replications.

W
I-'
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Table 2: Velvetleaf germination at different temperatures.

Temperature C

Seed 2.5-10 10 15.6 10-21.1 21.1 21.1-26.7 32.2 37.8

(% Germination)

Velvetleaf

Average 4

Depth of 3

Emergence 2

1

51 57 57 62 59 66 69 52

Date: 6/5 6/12 6/18 7/3 7/10 7/16 7/24 7/31 8/7

Figure 1: Average depth of velvetleaf emergence over 1979 growing season.

Stoller and Wax noted in 1967 that two flushes of velvetleaf germination
occurred in May and June following rainfall greater than 2 cm (6). La Croix and
Staniforth found that velvetleaf dormancy is primarily due to its hard imperme
able seed coat, which when cracked allows moisture to enter and germinates.
Cracking was found to occur from drying conditions (5). Stoller and Wax's data
indicates "that this mechanism operates in the field for this species, because
the germination stimulated by rainfall was preceeded by dry conditions which
could have fractured the seed coat (6)." Our data, from a field study near
Waterloo, NY agrees with their conclusion. Over 90% of the velvet leaf germi
nated in late May and early June when adequate moisture was present. This was
followed by a 50 day dry period from June 12 through August 1. After this dry
period, no major flush of germination was noted and seedlings which did emerge
had no competitive effect.

From these observations we can conclude that when a wet spring is followed
by an extensive dry period, only one major flush of velvetleaf seed germination
will occur and good velvet leaf control could be obtained by a relatively short
residual herbicide. Conversely, a dry planting period followed by heavy rain
falls separated by approximately 2 week dry periods will cause staggered flushes
of velvetleaf seed germination and over a long period of time good velvetleaf
control would require a long residual herbicide.
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Experiment 3 was designed to provide information as to how late a grower
can apply a postemergence treatment and still obtain good control. This infor
mation is especially important in a growing season where initial herbicide treat
ments fails or poor weather conditions stop a grower from applying his preemer
gence or early postemergence treatment, and as a result needs an effective late
postemergence treatment to save his crop.

Table 3: Postemergence velvetleaf control by selected herbicides at various
growth stages expressed in %reduction from untreated plants.

Treated Leaf Stage 1
Rate

Treatment kg/ha pre Cotyledon 2nd leaf 4th leaf 6th leaf

(%Reduced from
2

Untreated)

1) Dicamba 1.06 100.0 100.0 100.0 61.0 7.5
2) Atrazine 1.12 100.0 99.5 98.9 82.6 53.2
3) Pendimethalin 1.68 87.4 89.9 77 .1 49.6 -5.9
4) Bentazon 1.12 98.9 100.0 72.7 63.7
5 ) Cyanazine 2.24 100.0 100.0 100.0 100.0 100.0
6) Atrazine plus 1.12 100.0 100.0 95.5 79.8 58.2

Pendimethalin 1.68
7) Cyanazine plus 2.24 100.0 100.0 100.0 100.0 59.8

Pendimethalin 1.68

1/ Plant shoots harvested three weeks after treatment.
y Each value is the mean of three replications.

The following results were obtained: 1) pendimethalin and bentazon control broke
after the second leaf stage; 2) dicamba, atrazine, atrazine plus pendimethalin,
and cyanazine plus pendiemthalin control broke after the fourth leaf stage, 3)
cyanazine gave excellent control through the sixth leaf stage (Table 3). It
should be noted, however, that while the figures show poor control for dicamba
at the sixth leaf stage, severe injury symptoms were evident at harvest.
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SMOOTHCRABGRASSCONTROLIN FIELDCORN

G.H. Bayer 11

ABSTRACT

In 1977 through 1979 herbicide treatments applied to five field corn
experiments were evaluated for their control of smooth crabgrass. These ex
periments were conducted at Fabius, NewYork on a Halsey gravelly loam, with
a pHof 7.4, organic matter of 6.0% and a CECof 7.0. In each of the years
the corn was planted between May15 and May19. Preplant incorporated treat
ments were applied the day prior to, or the day of planting. Preemergence
applications were sprayed the day or the day after planting. Early postemer
gence treatments were applied whenthe corn was in the 2 to 4 leaf stage and
the smooth crabgrass was in the 1 to 3 leaf stage. Rainfall, during the 2
week period following planting, totaled: 0.74 inches in 1977, 0.22 inches in
1978 and 3.19 inches in 1979.

The preplant incorporated thiocarbamate treatments (see Table 1) gave
the best control regardless of rainfall. The acetanilides were the most
effective preemergence herbicides. Howeverthe dry weather following plant
ing in 1978 lessened the effectiveness of manyof the preemergence treatments.
Early postemergence applications of cyanazine and pendimethalin also gave
effective control of this species.

11 Senior Staff Scientist, Agway,Inc., Syracuse, NewYork 13221
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Table 1. Control of smooth crabgrass in field corn, 1977-1979

Smcg. Control II
Trt. Rate #1 #2 #1 #2
No. Treatment Timing ai/A 1977 1978 1978 1979 1979

l. atrazine PreY 2.0 0.0 0.5 0.0
2. al achl or Pre 2.0-2.5 8.8 8.0 8.7 10.0
3. alach10r EPo 2.5 5.8

4. atrazine + a1achlor Pre 1.0+2.0 10.0 1.8 9.0
5. atrazine + a1achlor 2 EPo 1.0+2.0 1.0 0.0 7.3
6. atrazine + a1achlor + o.c~ EPo 1.0+2.0 0.5 6.3

7. atrazine + metolachlor Pre 1.0+2.0 9.5 2.8 8.7
8. atrazine + metolachlor EPo 1.0+2.0 9.3 6.0 7.3
9. atrazine + metolachlor + o.c.EPo 8.5 9.0

10. cyanazine EPo 2.0 8.0
11. atrazine + cyanazine Pre 1.0+2.0 5.0 0.5 8.0 9.8
12. atrazine + cyanazine EPo 1.0+2.0 1.0 10.0 6.5 3.5
13. atrazine + cyanazine LPo 1.0+2.0 4.7

14. atrazine + simazine Pre 1.0+1.0 5.3 1.5

15. cyanazine + alachlor Pre 2.0+2.0 9.8 10.0
16. cyanazine + alachlor EPo 2.0+2.0 10.0

17. cyanazine + metolachlor Pre 1.5+1.5 10.0 5.0 10.0
18. cyanazine + metolachlor EPo 2.0+2.0 7.0 9.0

19. pendimetha1in Pre 2.0 9.5
20. pendimetha1in EPo 2.0 6.0
21. pendimethalin + atrazine Pre 1.5+1.0 9.0 1.8
22. pendimethalin + atrazine EPo 1.5+1.0 1.5 8.8 9.8 8.3
23. pendimethalin+atrazine+o.c. EPo 1.5+1.0 9.0 9.3 9.8 9.0

24. pendimethalin + cyanazine Pre 2.0+1.5 9.8 8.0
25. pendimethalin + cyanazine EPo 1.5+2.0 10.0 9.8
26. pendimetha1in+cyanazine+o.c. EPo 1.5+2.0 8.5

27. EPTC+antidote+atrazine PPI 3.0+4.0+1.0 9.0 9.3 9.8 9.5 8.8
28. EPTC+antidote+atrazine PPI 6.0+1.0 9.3 9.5
29. EPTC+antidote+cyanazine PPI 3.0+2.0 9.8

30. butylate+antidote+atrazine PPI 3.0+1.0 7.8 9.8
31. butylate+antidote+atrazine PPJ 4.0+1.0 8.5 9.8 9.3 9.8
32. butylate+antidote+cyanazine PPI 4.0+2.0 9.5 9.5
33. butylate+antidote+cyanazine PPI 6.0+2.0 9.0

34. CP55097 Pre 2.0 5.8
35. CP55097+ atrazine Pre 2.0+1.0 5.8 8.8
36. CP55097+ atrazine EPo 2.0+1.0 8.3 7.5
37. CP55097+ atrazine + o.c. EPo 2.0+1.0 8.5
38. CP55097+ cyanazine Pre 2.0+2.0 10.0
39. CP55097+ cyanaz;ne EPo 2.0+2.0 9.8

40. Check 0 0 0 0 0

11 Rating scale: 0= no effect, 10= complete kill

y o.C. = the oil concentrate, Booster Plus E applied at 1.7%v/v

11 PPI - preplant incorporated, Pre = preemergence, EPo= Early postemergence
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POSTEMERGENCEACTIVITYOF REGISTERED
PREEMERGENCEHERBICIDESFORCORN

T. C. Harris and J. V. parochetti 1/

ABSTRACT

Weather, equipment and time limitations can sometimes alter the best
planned farming schedules. In 1979, a field study was conducted at the Wye
Institute, Queenstown, MD, to determine the effectiveness of various standard
preemergence herbicides for conventional corn when application was delayed
until the crop and weeds had emerged.

Treatments included 1.0 lb/A pendimethalin, 2.0 lb/A alachlor, and 2.0
lb/A metolachlor which were applied alone and with 1.25 lb/A atrazine both
preemergence and early postemergence. Atrazine (1.25 lb/A) alone was also
applied at both times.

1 Pioneer 3184 1 corn was planted in 30 inch rows on May 17 in a Matapeake
silt loam soil (pH 6.2, OM1.5%). Plots were four rows wide and 20 feet long.
The experiment was established as a randomized complete block design with four
replications. Herbicides were applied with a CO2 pressurized bicycle sprayer
that delivered 30 gal/acre at 30 psi. Flat fan nozzles were used (SS-8004).

When preemergence treatments were applied on May 17 the soil was dry to
a depth of 1 inch but 0.70 inches of rain fell within 72 hours. The postemer
gence treatments were sprayed on May 29. The soil was moist and 1 inch of
rain fell within 48 hours. At the time of postemergence application the corn
was 2 inches tall with 2-3 leaves. Giant green foxtail (Setaria viridis var.
major (Gaud.) Posp.) and fall panicum (Panicum dichotomiflorum Michx.) had
1-2 leaves, common lambsquarters (Chenopodium album L.) and jimsonweed
(Datura stramonium L.) were both in the cotyledon stage, and yellow nuts edge
(Cyperus esculentus L.) had not yet emerged. Visual ratings of weed control
and crop injury were taken through early August. Plots were harvested by hand
on October 22.

Results indicate that, under ideal conditions, appl ication of preemergence
herbicides can be delayed until after corn and weed emergence with no loss in ef
ficiency. No decrease in weed control, no increase in crop injury (no injury
observed from any treatment), and no decrease in yield was observed from the
postemergence application of any herbicide tested. An exception was atrazine
used alone when applied preemergence resulted in fair (85%) control of fall
panicum but when applied postemergence resulted in poor (60%) control of fall
panicum. Statistically, yield was not affected by choice of herbicides, but
there was a tendency for corn treated with a two-way combination (either pen
dimethalin, alachlor, or metolachlor plus atrazine) to yield higher than corn
treated with anyone chemical alone.

1/ Agri. Res. Tech., and Assoc. Prof. (present address SEA Extension, USDA,
Washington, DC 20250), Dept. of Agronomy, Univ. of Maryland, College Park,
MD 20742.
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COMPETITIVECONTROLOF FALLPANICUMANDGIANTFOXTAIL
BYFIELDCORN

L. A. Perera and N. L. Hartwigl!

ABSTRACT

Control of the annual grasses, fall panicum, giant foxtail and johnson
grass seedlings by corn competition was 75%. With increasing rates of ala
chlor the grass control was increased to 92%. Alachlor in this trial did
not provide more than 17%of the grass control. These results were obtained
with a well adapted corn variety planted at 24,400 plants/A, with adequate
fertility and moisture.

INTRODUCTION

Most herbicides used for weed control in corn do not have an effective
residue of more than 6 to 8 weeks (1). Since weed seeds can germinate after
the herbicides are no longer effective, albeit in reduced numbers, weed
control during the last half of the growing season must be provided by com
petition from the corn.

The objective of this trial was to determine the amount of annual grass
control provided by the corn competition when treated with different rates
of the commongrass herbicide alachlor.

MATERIALSANDMETHODS

This trial was conducted in 1979, on a Hagerstown loam soil containing
10%sand, 67%silt, 20%clay and 2.5% organic matter at the Pennsylvania
State University research fields. The soil pHwas 6.7 and no liming was
done. Trial area was allowed to grow up to fall panicum for 2 to 3 years
before this experiment. 'Pioneer 3780' (100 day) corn was planted conven
tionally to a stand of about 27,000 plants/A on May9. Three hundred lb/A
of urea was broadcast before planting and one hundred and fifty lb/A of
10-20-10 fertilizer was row applied at planting time. Atrazine [2-chloro-4
(ethylamino)-6-(isopropylamino)-S-triazine] was applied early postemergence
as a blanket treatment at 2 lb ai/A on May16 and Alachlor [2-chloro-2' ,6'
diethyl-N-(methoxymethyl)acetanilide] was applied at variable rates 0 to
1 2/3 lb ai/A at the same time with an 8001 LP nozzle at 25 psi when corn
was in the spike stage and fall panicum in the 2 leaf stage.

2IGraduate Assistant and Assoc. Prof. of WeedScience, Pennsylvania
State University, University Park, PA 16802'
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Corn was hoed out of the no corn plots and was thinned to approximately
24,400 plants/A in plus corn plots at 3-4 leaf stage in early June.

Corn yields were determined by hand harvesting 2 samples of 2 rows each
leaving the border row on each edge of 6 row plots. Weedsyields were deter
mined by harvesting 0.5 m2 areas at 2 points selected at random in each plot
in late August. Weedweights were divided by species into fall panicum
(Panicum dichotomiflorum Michx.), giant foxtail (Seteria faberii Herrm.)
and johnsongrass (Sorahumhelapense (L.) Pers.). Wet weight determinations
were done in the fiel and 1 to 2 lb. samples of each were used for dry
matter determinations.

The experiment was arranged in a split plot design with the herbicide
treatments as main plots and corn treatments as sub plots replicated 4 times.
Plot size was 15 x 20 feet with 6 (30 inch) corn rows per plot. Replication
4 was discarded due to heavy johnsongrass infestation and final analysis was
carried out with data from other three replications.

RESULTSANDDISCUSSIONS

In the absence of corn, fall panicum and giant foxtail control was not
significantly reduced with increasing rates of alachlor up to 1 2/3 lb ai/A
(Table 1). Johnsongrass was found only in a few plots and statistical anal
ysis could not be run of this species. To better express the actual control
by alachlor, the grass dry weights were totalled and plotted in (Figure 1).

In the presence of corn fall panicum control was not significantly
decreased with increasing rates of alachlor up to 1 2/3 lb ai/A. Giant
foxtail control was significantly increased by greater than 2/3 lb ai/A of
alachlor compared to the untreated check but there was no significant dif
ference in giant foxtail control amongany of the alachlor treatments.
Again since species dry weights fluctuate amongplots, total dry weight
yields were calculated to determine the true control provided by alachlor
and corn competition. These total dry weight yields indicate a significant
decrease as alachlor increased up to 2/3 lb ai/A.

Corn provided 75%control of fall panicum and giant foxtail in the
untreated check (Table 2). Grass control was further increased to 92%with
increasing rates of alachlor up to 1 2/3 lb ai/A. Even though grass control
contributed by alachlor was never more than 17%, even this may not be all
due to alachlor, but partially due to increased growth and greater competi
tion provided by corn that has been treated with alachlor.

In summarygrass control provided by corn competition can be as high as
75%when a corn variety adapted to the area is planted at 24,400 plants/A,
with adequate soil fertility and moisture. Alachlor undoubtably contributes
to seedling grass control early in the season which allows corn to get off
to a better start and produce more competition against weeds later in the
season.

References

1. Herbicide handbook. WeedScience Society of America.



Table 1. Dry weight yields of fall panicum, giant foxtail, johnsongrass and total weed weight with
and without corn competition.

-l'
o

Treatment Rate
Fall Panicum
-Corn +Corn

Giant Foxtail
-Corn +Corn

Johnsongrass
-Corn +Corn

Total Weed

-Corn +Corn
Corn

Yield

Atrazine
+

Alachlor

lb ai/A
2 + 0

2 + 1/3

2 + 2/3
2 + 1

2 + 1 1/3
2 + 1 2/3

-------------------------------lb/A----------------------------------
1325 all 250 a 5500 a 1475 a 0 0 6825 a 1725 a
225 a 25 a 4925 a 1150 ab 3000 75 7250 a 1250 ab

1100 a 175 a 3275 a 450 b 1575 0 5950 a 625 bc
1075 a 7 a 2950 a 450 b 1950 125 5975 a 575 bc
1950 a 25 a 4350 a 525 b 0 25 6300 a 575 bc
2250 a 50 a 3375 a 375 bOO 5625 a 425 c

bu/A!l

109 ab
104 b

133 ab
125 ab
123 ab
136 a

lIMeans followed by the same letter do not differ at the 5%level of significance according to
Waller-Duncan K-ratio T test.

~Corn yields in bushels of shelled corniA at 15.5%moisture.



Figure 1. Dry weight yields of fall panicum. giant foxtail and total weed weight with and
without corn competition.
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Table 2. Total dry weight yields of grasses with and without corn and
percentage grass control by corn + alachlor and a1achlor alone.

Treatment Rate
Total weed weights

-Corn +Corn
WeedControl by

Corn + Alachlor Alachlor

-------------%-------------

Atrazine
+

Alachlor

lb ai/A
2 + 0

2 + 1/3
2 + 2/3
2 + 1

2 + 1 1/3

2 + 1 2/3

-------lb/A--------
6825 all 1725 a
7250 a 1250 ab
5950 a 625 bc

5975 a 575 bc
6300 a 575 bc
5625 a 425 c

75
83
90

90
91
92

o
7

15
15
16

17

lIMeans followed by the same letter do not differ at the 5%level of
significance according to Waller-Duncan K-ratio test.



43

PERFORMANCEOF ACETOCHLOR IN CORN AND POTATOES
IN THE NORTHEASTERN UNITED STATES

L. B. Lynn 1:/

ABSTRACT

Results of trials with acetochlor, an acetanilide herbi
cide, have shown promise in both corn and potatoes. Pre~

emergence treatments provided good to excellent control of
foxtails, fall panicum, redroot pigweed, common lambsquarter,
common ragweed, galinsoga, and yellow nutsedge. Preplant in
corporated treatments were slightly less effacious than pre
emergence treatments. Acetochlor shows promise in high organic
soils and for specific weed problems such as yellow nutsedge or
galinsoga.

INTRODUCTION

Acetochlor, [2-chloro-N-{ethoxymethyl)-6'~ethyl-O

acetotoluidide], has been evaluated for several years-under
the code MON~097. It is a member of the acetanilide herbicide
family. Acetochlor has a molecular weight of 269.78, its em
pirical formula is C14H20ClN02, and its structural formula is:

The herbicidal efficacy and crop tolerance of acetochlor
has been evaluated at rates of 1 to 4 lb/A mostly in corn
(Zea mays), but recently in potatoes (Solanum tuberasum) too.
Scientists at northeastern institutions have compared acetochlor
with other acetanilides such as alachlor [2-chloro-2', 6'
diethyl-N-{methoxymethyl) acetanilide] and metoachlor [2-chloro
N-{2-ethyl-6-methylphenyl)-N-{2-methoxy-l-methylethyl)acetamide].
Vengris (lO) and Dest et al (3) demonstrated excellent control
of fall panicum (Panicum dichotomiflorurn Michx), crabgrass
(Digitaria spp) and barnyardgrass (Echinochloa crusgalli L.) in
field corn with preemergence applications of acetochlor. Ashley

!/ Product Development Associate, Monsanto Agricultural
Products Company, St. Louis, MO 63166
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(1) demonstrated superior control of galinsoga (Galinsoga
ciliata (Ref.) Blake) with as low rates as 0.75 Ib/A ace
tochlor. Researchers in New York and Maryland have also
evaluated acetochlor in corn (2, 4, 5, 7) and potatoes (8, 9)
for control of weeds such as crabgrass (Digitaria sanguinalis
(L.) Scop.), redroot pigweed (Amaranthus retroflexus L.),

yellow foxtail (Setaria lutescens (Weigel) Hubb.), green
foxtail (Setaria viridis var. major), yellow nutsedge (Cyperus
esculentus L.), barnyardgrass and fall panicum. Good to
excellent crop tolerance for both corn and potatoes was
exhibited in these trials.

Based on the promising results obtained with acetochlor
in numerous academic locations, Monsanto researchers have con
ducted several trials throughout the northeast on corn and
potatoes. The overall objectives of these trials were to
determine the technical and practical fit of acetochlor into
the existing herbicide arsenal. This paper compiles the re
sults and interpretations of these trials with acetochlor.

MATERIALS AND METHODS

In 1978-79, acetochlor (MON-097) formulated as a 5 Ib/Gal
emulsifiable concentrate was applied to corn and potatoes in
New York, Pennsylvania and Maine. Corn trials in New York
and Pennsylvania on medium textured soils (clay loam 3% OM;
silt loam 1.5% OM; silt loam 2.5% OM and sandy loam 1% OM)
included both preemergence and preplant incorporated treat
ments. Potato plots in New York and Maine (sandy loam 1% OM;
loam 2% OM and muck soils) included preplant incorporated,
preemergence a.ld early postemergence treatments. Data from
twelve experiments from nine locations are reported.

All experiments were established with C02 small plot
sprayers using 20 to 40 GPA water. Preplant incorporation was
completed within four hours of application using a spring
toothed or spike toothed harrow to insure shallow incorporation.
Preemergence treatments were applied immediately after planting
in corn and just before emergence in potatoes. The early-post
emergence treatment was made to potatoes only in the 4 to 6 true
leaf stage of growth. Acetochlor rates of 1.5 to 4.0 Ib/A were
evaluated. In several cases, constant rates of residual broad
leaf herbicides such as metribuzin [4-amino-6-tert-butyl-3
(methylthio)-as-triazin-5[4H]-one], linuron [3-(3, 4-dichloro

phenyl)-l-methoxy-l-methylurea] and atrazine [2-chloro-4
(ethylamino)-6-(isopropylamino)-s-triazine] were included. Also
in two no-till corn trials, glyphosate [N-(phosphonomethyl)
glycine]~/ was also included in the tank-mixes.

®
~/ Roundup , isopropylamine salt of glyphosate
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Due to the wide geographic distribution of experiments,
dates of application varied from early May until the end of
June. Weed control and crop tolerances evaluations were re
ported as percent of control 0-100 for days after treatments
(DAT). Experiments were replicated at least three times except
in one site where statistical subsampling techniques were used
to accommodate large plot evaluations. ANOVA statistical
procedures were employed to determine differences within
experiments.

RESULTS M~D DISCUSSION

Corn

The performance of acetochlor compared to alachlor is il
lustrated in Figure 1. At 2.0 lb/A, acetochlor was generally
more efficacous than alachlor for control of foxtails, fall
panicurn, redroot pigweed and yellow nutsedge. At 2.5 and 3.0
lb/A, alachlor performed as well as and often better than
acetochlor for control of the grasses (foxtails and fall
panicum). Overall control of foxtails was better than fall
panicum, but with both species there was a rate responsive
increase in weed control with rate increases. As expected
with a small seeded broadleaf weed - redroot pigweed - both
of these acetanilide herbicides provided excellent control
(97-100%). In all cases, control of yellow nutsedge was better

with acetochlor than with alachlor. The improved yellow nut
sedge efficacy can be attributed to the higher biological
activity per unit of acetochlor as compared to alachlor. This
higher unit activity of acetochlor is translated into reduced
crop tolerance as compared to alachlor (Table 1).

Table 1. Tolerance of Corn to Preemergence
Applications of Acetochlor and Alachlor

% Corn Injury (Early to Mid Season)
Acetochlor Alachlor

Rate
Lb/A

1.5
2.0
2.5
3.0
4.0

5.0
11.0
16.0

8.0

5.4
1.6
6.0
6.3

Acetochlor provided good to excellent weed control in corn
trials. Crop safety is, however, a matter of concern. In
dications from these experiments as well as academic trials
suggest adequate crop safety to corn. Considering overall
crop safety, the technical advantages of acetochlor verses
alachlor seem to be with higher organic matter soils and
specific weed problems, i.e., yellow nutsedge.
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FIGURE I. COMPARISONOF ALACHLOR VS. ACETOCHLOR FOR CONTROL OF CERTAIN
WEEDS IN CORNIN SEVERAL NORTHEASTERN LOCATIONS !/
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Potatoes

Acetochlor was more efficacious than alachlor or metoachlor
at 1.5 to 2.0 lb/A for control of redroot pigweed, common
lambsquarter (Chenopodium album L.), common ragweed (Ambrosia
artemisiifolia L.) and quackgrass (Agropyron repens (L.) Beauv).
This trend was generally true for both preplant incorporated and
delayed preemergence treatments (Table 2).
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Table 2. Weed Control in Potatoes with Preplant Incorporated vs
Preemergence Applications of Acetochlor, Alachlor and Metoachlor

% Control 8 Weeks After Treatment
Rate Redroot Pigweed C. Lambsquarter C. Ragweed Quackgrass

Herbicide Lb/A PPI PRE PPI PRE PPI PRE PPI PRE

Acetochlor 1.5 100 100 92.7 95.0 92.7 91.3 86.7 65.0
Acetochlor 2.0 100 100 81.7 98.0 81. 7 97.0 81.0 72.5
Acetochlor 3.0 100 100 94.3 99.3 90.0 96.0 75.0 86.7
Alachlor 1.5 95.0 100 76.7 76.0 36.7 67.7 33.0 43.3
Alachlor 2.0 96.7 100 88.3 86.7 23.3 73.0 13.0 40.0
Metoachlor 1.5 93.3 96.7 60.0 90.0 18.3 16.7 15.0 10.0
Metochlor 2.0 93.3 93.3 73.3 65.0 25.0 23.3 26.7 13.3

Preemergence applications of all herbicides were generally
more efficacious than the preplant incorporated applications,
except for quackgrass. These trials show inconsistent quack
grass activity with acetanilide herbicides as experienced by
several academic researchers (5, 6). Acetochlor does, however,
show promise for controlling quackgrass, especially with pre
plant incorporated treatments.

As with corn, the increased biological activity of ace
tochlor is also reflected in crop safety. The effects of
acetochlor are mostly displayed as delayed maturity, however,
by bloom these effects were mostly overcome (Table 3).

Table 3. Potato Response to Acetochlor,
Alachlor and Metoachlor

% Crop Injury
PPI PRE

Herbicide Rate Lb/A 4Wk 8 Wk 4Wk 8 Wk

Acetochlor 1.5 25 5 20 0
Acetochlor 2.0 20 5 33 0
Acetochlor 3.0 25 12 38 5
Alachlor 1.5 5 3 0
Alachlor 2.0 0 0 10 0
Metoachlor 1.5 0 0 0 2
Metoachlor 2.0 3 0 3 0

The technical acceptability of the crop injury with ace
tochlor as compared to currently labelled herbicides, i.e.,
metribuzin, linuron, alachlor, etc., needs further evaluations.

Be~uase of the specific weed problems on muck soils and
the desirability to reduce residual herbicide activity, re
searchers have had interest in acetanilide herbicides. Pre-
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emergence applications of acetochlor, alachlor and metoachlor
provided good to excellent control of redroot pigweed, common
lambsquarter, ryegrass (Lolium perenne L.) and galinsoga
(Table 4).

Table 4. Efficacy of Preemergence Applications of Acetochlor, Alachlor
and Metoachlor on Potatoes in a Muck Soil

% Control 4 Weeks After Treatment
Rate Redroot Common Common

Herbicide Lb/A Pigweed Ragweed Lambsquarter Ryegrass Galinsoga % Injury

Acetochlor 2.0 100 98.3 99.0 90.6 100 1
Acetochlor 3.0 100 98.3 99.3 98.3 100 a
Acetochlor 4.0 100 99.0 100 99.0 100 a
Alachlor 4.0 97 95.6 98.0 95.6 100 a
Alachlor 6.0 99.3 95.0 100 94.6 100 a
Metoachlor 4.0 95.7 97.7 99 76.6 100 a
Metoachlor 6.0 98.7 98.6 99.7 96.3 100 a

Because of the buffering effects of the high organic
matter in the muck soil, the acetanilide herbicides provided
excellent crop safety. Acetochlor, alachlor and metoachlor
all showed promise for weed control in potatoes. However,
due to the increased biological activity of acetochlor as
compared to alachlor and metoachlor, the effective rate of
acetochlor is lower.

Postemergence applications of acetochlor, alachlor and
metoachlor were weak for controlling redroot pigweed, common
lambsquarter, common ragweed and quackgrass (Table 5).

Table 5. Efficacy of Postemergence Applications of
Acetochlor, A1ach1or and Metoach1or in Potatoes

% Control Potato Response
Rate Redroot PJ.gweed C. Lambsquarter C. Ragweed Quackgrass % Crop Injury

Herbicide Lb/A 1 Wk 4 Wk 1 Wk 4 Wk 1 Wk 4Wk 1 Wk 4 Wk 1 Wk 4 Wk

Acetoch1or 1.5 6.7 53.3 6.7 33.3 10.0 40.0 0 13.0 0 0
Acetoch1or 2.0 13.3 43.3 11. 7 26.7 13.3 40.0 2 13.0 0 0
Acetoch1or 3.0 10.0 45.0 10.0 33.0 10.0 38.3 0 15.0 0 3
A1ach1or 1.5 63.3 70.0 66.7 60.0 66.7 48.3 3 26.7 0 0
A1ach1or 2.0 23.3 26.7 20.0 58.3 30.0 28.3 0 23.3 0 0
Metoach1or 1.5 3.3 46.7 0 20.0 0 28.3 0 21.7 0 0
Metoach1or 2.0 3.3 40.0 8 25.0 6.7 31.7 0 26.7 0 0
Acetoch1or + 1. 5+

Metribuzin 0.5 100 100 100 100 100 100 38.3 66.7 15.7 3
Acetoch1or + 2.0+

Metribuzin 0.5 100 100 100 100 100 100 41.7 51. 7 16.7 7



49

The apparent improvement in weed control from post
emergence applications 4 weeks after treatment was due to
preemergence activity on subsequent germination of the
species involved. There was no crop injury from either of the
acetanilides applied alone. A postemergence application of
acetochlor plus metribuzin provided excellent weed control with
acceptable crop safety.

In another experiment in Maine, preemergence applications
of acetochlor provided excellent control of redroot pigweed,
common lambsquarter and common mustard. There was no crop
injury to potatoes in this experiment.

Overview

Acetochlor applied preemergence to corn and potatoes pro
vided good to excellent control of foxtails, fall panicum,
redroot pigweed, yellow nutsedge, common lambsquarter, common
ragweed, ryegrass, and galinsoga. Preplant incorporated treat
ments were generally less efficacious probably due to distri
bution within the soil profile which also attributed to a
reduction in crop safety. Postemergence applications of
acetochlor provided inadequate weed control. Results in both
corn and potatoes indicate a technical fit for acetochlor for
high organic soils and specific weeds (yellow nutsedge, gal
insoga, etc.). Questions on crop safety are closely related
to soil type and organic matter and need further definition.
Acetochlor can fill a void currently not filled by other
acetanilide herbicides.
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ANNUALGRASSCONTROLIN MINIMUMTILLAGECORN

1/R. R. Hahn-

ABSTRACT

Pre emergence herbicides were evaluated for the control of fall panicum
.Panicum dichotomiflorum Michx.) and green foxtail [Setaria viridis (L.)
3eauv.] in minimum tillage corn at Valatie, New York in 1979. The soil
type was a Hoosic gravelly loam with 3.0% organic matter. The plot area
had been planted to continuous no-tillage corn from 1971 through 1977 and
a severe annual grass problem had developed. In 1978 and again in 1979,
the area was chisel-plowed, disked and planted to corn. Herbicide treat
ments were applied to 10 by 25 ft plots using a compressed air plot sprayer
calibrated to deliver 25 gpa of spray solution and were replicated four
times. Corn was planted May 7, 1979 and the herbicides applied on May 10.
The first rainfall following application was 0.34 inches on May 14 and the
total for the two weeks after spraying was 1.27 inches. An additional 2.45
inches fell on May 25.

No corn injury was observed on May 28 so injury ratings were not made.
Both fall panicum and green foxtail were controlled with the 4.0 Ib/A rate
of cyanazine and with the 2.0 Ib/A rate of cyanazine in combination with
CP 55097, metolachlor or pendimethalin. In addition, the combination of
pendimethalin and atrazine provided good control of these annual grasses.

lIExtension Assoc., Dept. of Agron., Cornell Univ., Ithaca, NY 14853.
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Table 1. Annual grass control ratings and corn yields for preemergence
herbicide treatments in minimum tillage corn in 1979.

Treatment Control Ratings a Corn Yield

Herbicide(s) lb/A Green Foxtail Fall Panicum Bu/A

1. AC-206784 4.0 5.3 4.0 34.0
2. Alachlor 2.0 5.7 5.7 45.1
3. Atrazine 1.0 2.7 0.0 11.4
4. CP 55097 1.5 7.3 5.5 53.5
5. Cyanazine 2.0 4.7 4.5 66.2
6. Cyanazine 4.0 7.3 7.3 61.9
7. Metolachlor 2.0 7.3 5.5 55.4
8. Pendimethalin 1.5 6.5 6.5 63.7
9. Propachlor 4.0 6.5 3.7 35.7

10. Simazine 2.0 6.0 1.7 51.3
11. AC-206784 4.0 7.5 2.7 71.3

Atrazine 1.0
12. AC-206784 4.0 6.7 5.5 67.8

Cyanazine 2.0
13. Alachlor 2.0 7.0 6.5 71.1

Atrazine 1.0
14. Alachlor 2.0 6.0 6.0 72.5

Cyanazine 2.0
15. CP 55097 1.5 6.7 4.5 70.8

Atrazine 1.0
16. CP 55097 1.5 7.0 7.0 70.5

Cyanazine 2.0
17. Cyanazine 2.0 6.0 4.7 63.3

Atrazine 1.0
18. Cyanazine 2.0 8.7 7.3 73.4

Metolachlor 2.0
19. Cyanazine 2.0 7.7 7.5 67.8

Pendimethalin 1.5
20. Metolachlor 2.0 7.3 6.3 67.6

Atrazine 1.0
21. Pendimethalin 1.5 7.7 7.7 68.6

Atrazine 1.0
22. Propachlor 4.0 4.7 3.5 42.9

Atrazine 1.0
23. Simazine 2.0 5.7 3.0 49.4

Atrazine 1.0
24. Control 0.0 0.0 0.0 3.1

l.s.d. @ 5% level 2.2 2.3 17.2
Lv s sd , @1% level 2·9 3.1 22.9

SControl ratings (0 no control, 10 = complete control) were made September
14, 1979.
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SUPPRESSIONOFCROWNVETCHFORNO-TILLAGECORN

J. Cardina and N. L. Hartwigll

ABSTRACT

Preplant and preemergence herbicide treatments were applied in 1976
and 1978 to reduce competition by a crownvetch cover crop in no-tillage
corn. The same rates of atrazine + simazine and atrazine + pendimethalin
suppressed crownvetch less in 1978 than in 1976, while suppression by
atrazine + cyanazine was similar both years. Preemergence applications
of atrazine + simazine and atrazine + cyanazine gave better crownvetch
suppression and higher corn yields than early spring preplant incorporated
treatments in 1978. Crownvetch suppression by atrazine + simazine +
dicamba was too severe to permit crownvetch recovery. Addition of para
quat did not increase effectiveness of herbicide mixtures. Corn yields
were similar with and without crownvetch for treatments that controlled
crownvetch well, though the presence of crownvetch decreased corn yields
an average of 10%both years.

INTRODUCTION

Crownvetch (Coronilla varia L.) cover crops in no-till corn (Zea
mays L.) have been shownto~in control of yellow nutsedge (Cyperus
esculentus L.) (2) and some annual weeds (3). In addition, the perennial
crownvetch cover reduced soil erosion, improved water infiltration, and
provided a double crop of haylage from spring regrowth (1). Linscott and
Hagin (4) found that a 50%cover of crownvetch (1320 lb/A) could be main
tained without reducing no-till corn yield, although increased cover
decreased corn yield (2, 3). The objective of this study was to evaluate
preplant and preemergence treatments that suppress crownvetch sufficiently
minimize its competition with corn, yet allow the crownvetch to survive
and regrow in the fall and spring.

MATERIALSANDMETHODS

A crownvetch cover crop was established in 1973 on a Hagerstown silt
loam (Typic Hapludult) with about 10%sand, 67%silt, 20%clay, and 2.5%

lIGraduate Assistant and Associate Professor of WeedScience, Agronomy
Department, Pennsylvania State University, University Park, Pa. 16802.
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organic matter. The field has been in no-till corn for grain or silage
since 1975. The soil was limed to a pH of 7.0 in April 1976, and a pHof
6.8 was measured in 1978. Fertilizer was broadcast according to soil test
recommendations and was equivalent in 1976 to 170, 154, and 75 lb/A N,
PO, and K 0, respectively. An additional 200 lb/A of 10-30-10 was
a6p~ied in the row at planting. Nitrogen was applied as ammonia, side
dressed in late June at 150 lb/A of N. In 1978 a broadcast application
of 800 lb MgS04and 400 lb urea preceded 150 lb/A 10-30-10 in the row
at planting.

'Pioneer 3780' (100 day) corn was sown May6, 1976, and a mixture
of 'Funks 5198' and '4141' (95 day) was planted May23, 1978 with a six
row no-tillage corn planter to obtain stands of about 24,000 plants
per acre.

Atrazine [2-chloro-4-(ethylamino)-6-(isopropylamino)-s-triazine1
+ simazine [2-chloro-4,6-bis(ethylamino)-s-triazinel, atrazine + cyanazine
[2-((4-chloro-6-(ethylamino)-s-triazin-2-yl)amino)-2-methylpropianitrilel,
and atrazine + pendimethalin [N-(1-ethylpropyl)-3,4-dimethyl-2,6
dinitrobenzeneaminel were applied to the same plots each year since
1975. The rest of the treatments were changed between 1976 and 1978.
Preemergence treatments in 1976 were applied May14 and postemergence
treatments on June 16 when corn was 6-8 inches tall and the cover crop
and weeds 2-4 inches tall. In 1978 preplant incorporated treatments
were applied and disked in on April 10, except granular sutan (S-ethyl
diisobutylthiocarbamate) + atrazine 18:6 G which was applied May4.
Preemergence treatments were applied May26, three days after planting.
Herbicide applications were madewith a small plot sprayer at 28 psi
in 20 gal water/A with an 80015 LP nozzle in 1976 and an 8001 LP nozzle
in 1978 except granular sutan + atrazine which was applied with a Gandy
Spreader. The soil was firm but appeared sufficiently moist for herbi
cide activation and crop growth for all treatments. Furadan insecticide
at 1 lb/A was banded in the row at planting both years.

The experiments were arranged in a split plot design with crownvetch
as main plots, herbicide treatments as sub-plots and with three replica
tions. Plots were 20 ft long with five 30-inch corn rows per plot.
Stand counts and corn grain yields were taken from the three center rows.
Crownvetchyields were measured in September by harvesting a 20 ft strip
to one side of the center row with an 18 in rotary mower. Differences
amongtreatment means were measured by analysis of variance using the
Duncan-Waller K-ratio test.

RESULTSANDDISCUSSION

Crownvetchyields were generally higher in 1978 than in 1976. For
treatments that were the same from 1975 through 1978, crownvetch growth
and yield increased between 1976 and 1978 for all treatments except
atrazine + cyanazine (Table 1). Crownvetch recovery growth was good for
all treatments except for atrazine + simazine + dicamba (3,6-dichloro-o
anisic acid) which in 1976 suppressed crownvetch too severely to permit
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recovery growth. In 1976 there was no consistent relationship between
corn yield and crownvetch yield (Table 2). The corn stand and corn yield
were not significantly lower where crownvetch was present compared to
plots without crownvetch. The inclusion of paraquat (1, 1'-dimethyl-4,
4'-bipyridinium ion) in mixtures did not aid in suppressing crownvetch
or benefit corn yield.

In 1978 preemergence applications of atrazine + simazine or atrazine +
cyanazine gave best crownvetch suppression and resulted in the highest corn
yields (Table 3). The crownvetch did not significantly decrease corn yield
in these treatments compared to plots without crownvetch although yields
tended to be lower in the presence of crownvetch for the other treatments.
Crownvetchsuppression and corn yields were generally better for preemer
gence than for preplant incorporated applications 6 weeks before planting.
This was probably due to binding of herbicides to soil particles and some
dissipation before the crownvetch began spring growth. Simazine + pendi
methalin gave the least suppression of crownvetch whether applied preemer
gence or preplant incorporated. There was no significant difference in
cornstand amongherbicide treatments either year, though herbicides that
gave best suppression and highest corn yields generally had highest corn
populations.

In summary,the same treatments that suppressed crownvetch well in
1976 were less effective in 1978. This suggests that as the stand grew
older and better established it becamemore vigorous and was less suscep
tible to the herbicide treatments. Application rates may have to be
increased or a little dicamba might be included on older stands to get
the same degree of suppression that was obtained with low rates of herbi
cides on a young stand. Preemergence applications were more effective
in crownvetch suppression than preplant incorporated applications of the
same herbicides applied 6 weeks before planting. Atrazine + simazine
and atrazine + cyanazine applied preemergence gave best crownvetch sup
pression and similar corn yields with and without crownvetch.
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Table 1. Crownvetch cover crop and corn grain yields with and without
a crownvetch cover crop following herbicide applications in
1976 and 1978.

Yields
Treatment Crownvetch Corn

Herbicide Cover 1976 1978 1976 1978

---lb/A--- a/------bu/A- ------

atrazine + simazine Pre + 540 960 127 abc!Y 112 a
a a 157 a 104 ab

atrazi ne + cyanazine Pre + 800 700 114 bcde 102 ab
a a 141 ab 107 a

atrazine + pendimethalin Pre + 690 1320 105 cde 96 ab
a a 127 abc 89 abc

~ Corn yields are bushels of shelled corn at 15.5%moisture.

!Y Means followed by the same letter do not differ at the 5%
level of significance according to the Duncan-Waller K-ratio
test.
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Table 2. Crownvetchyield, corn stand, and corn grain yield with and without
a crownvetch cover crop following herbicide treatments in 1976.

Treatment Crownvetch Corn

Herbicide Application Cover Yield Stand Yield

lb/A plants/A bu/A9.I

atrazine + simazine Pre + 540 23800 abQ! 127 abc
0 25400 a 157 a

atrazine + simazine + Pre + 780 23500 ab 130 abc
paraquat 0 25400 a 144 ab

atrazine + simazine + Post + 140 24600 ab 118 bcd
dicamba 0 24700 ab 108 cde

atrazine + cyanazine Pre + 800 24400 ab 114 bcde
0 24900 ab 141 ab

atrazine + cyanazine + Pre + 530 25600 a 122 bc
paraquat 0 23400 ab 113 bcde

atrazine + pendimethalin Pre + 690 22400 b 105 cde
0 22400 b 127 abc

atrazine + pendimethalin + Pre + 850 19400 c 90 de
paraquat 0 17700 c 85 e

+ 620 23400 115mean 0 23400 125

9.1Corn yields are bushels of shelled corn at 15.5%moisture.

Q! Means followed by the same letter do not differ at the 5%level
of significance according to the Duncan-Waller K-ratio test.
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Table 3. Crownvetchyield, corn stand, and corn grain yield with and
without a crownvetch cover crop following herbicide treatments
in 1978.

Treatment Crownvetch Corn
Herbicide Application Cover Yield Stand Yield

lb/A plants/A bU/A~

atrazine + simazine PPI + 1490 23400 abc!?! 54 cd
0 25600 a 93 ab

atrazine + pendimethalin PPI + 1360 22600 abc 102 ab
0 25400 ab 102 ab

simazine + pendimethalin PPI + 1570 22700 abc 49 cd
0 25200 abc 67 bed

sutan + atrazine PPI + 1400 23200 abc 45 cd
0 22800 abc 67 bed

atrazine + simazine Pre + 960 24500 abc 112 a
0 24200 abc 104 ab

atrazine + cyanazi ne Pre + 770 24400 abc 102 ab
0 24100 abc 107 ab

atrazine + pendimethalin Pre + 1320 22600 abc 96 ab
0 23900 abc 89 abc

simazine + pendimethalin Pre + 2250 22600 be 28 d
0 21500 c 79 abc

+ 1390 23400 78mean 0 24100 88

~ Corn yields are bushels of shelled corn at 15.5%moisture.

~/ Means followed by the same letter do not differ at the 5%1evel of
significance according to the Duncan-Weller K-ratio test.
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MULTIPLEHERBICIDECOMBINATIONSFOR 1/
FALLPANICUMCONTROLIN NO-TILLAGECORN,-

J.V. Parochetti and T.C. Harris £/

ABSTRACT

Fall panicum (Panicum dichotomiflorum Michx.) is one of the most
serious annual weed problems in no-tillage corn production in the mid
Atlantic states. Field experiments were established in 1978 and 1979 in a
heavily infested area of fall panicum at the Wye Institute, Queenstown, MD.
The area had been planted to corn the previous year (1977) but abandoned
because of the heavy weed infestation. No-tillage corn was planted in May
each year in the undisturbed plant residues. In 1978 best fall panicum
control (90%) resulted from a four-way herbicide combination (paraquat +
atrazine + simazine + metolachlor). In 1979 this four-way combination
resulted in 80% control which was statistically equal to the best treatment
(paraquat + metolachlor + simazine) at that date. In 1979, treatments
containing simazine or simazine + atrazine were significantly better than
the treatments containing atrazine without simazine.

INTRODUCTION

No-tillage corn (Zea Mays L.) has become an increasingly popular method
of producing corn in Maryland. Parochetti (1,2,3) has reported on the
effectiveness of a number of residual herbicides for annual weed control in
a rye (Secale cereale L.) cover crop planted to no-till corn. However, a
number of farmers are planting no-tillage corn directly in a previous year's
crop and associated residual weed cover. Fall panicum is the major annual
grassy weed problem that continues to be difficult to control in no-tillage
corn.

The purpose of this research was to evaluate multiple combinations of
residual herbicides in combination with a foliar active herbicide for fall
panicum control in no-tillage corn.

MATERIALSANDMETHODS

Experiments were conducted in 1978 and 1979 at the Wye Institute,
Queenstown, MD. The experiment was located in the same area each year. The
soil was a Matapeake silt loam with a pH of 5.8 with 1.5% organic matter.
Corn was planted in the previous year's plant residue. Fall panicum pressure

lIScientific Article No. and Contribution No. of the
Maryland Agricultural Experiment Station, Department of Agronomy,
College Park, MD 20742.

2/
- Former Associate Professor and Agricultural Research Technician, respect-

ively, Department of Agronomy, University of Maryland, College Park, MD
20742. Current address of senior author is U.S. Department of Agriculture,
SEA-Extension, Washington, DC 20250.
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was heavy (>100 plants/ft 2) both years. Plots were four rows wide (30 inch
spacing) and 30 feet long. Herbicides were applied with a C02 pressurized
bicycle sprayer using 30 psi to deliver 30 gallA through flat fan nozzles
(SS-8004).

Non-residual herbicides, glyphosate [N-(phosphonomethyl)glycine] and
paraquat [1,1 '-dimethyl-4,4 1-bipyridinium ion], were used with
residual herbicides. The following residual herbicides were applied in
various combinations: atrazine [2-chloro-4-(ethylamino)-6-(isopropylamino)
-s-triazine], simazine [2-chloro-4,6-bis(ethylamino)~-triazineJ, alachlor
[2-chloro-2',6 1-diethyl-N-(methoxymethyl)acetanilide], metolachlor [2-chloro
-N-(2-ethyl-6-methylphenyl)-N-(2-methoxY-1-methylethyl)acetamide], and
cyanazine [2-[[4-chloro-6-(ethylamino)-s-triazin-2-yl]amino]-2-methylpropion
i tri 1e].

~. The experimental design was a randomized complete block with three
repl ications. Corn, 'XL64 1 , was planted May 21. Herbicides were appl ied
3 and 5~ weeks prior to planting. Fall panicum had begun to germinate 3
weeks prior to planting. All herbicide treatments are listed in Table 1.
Table 2 contains the effects of application time and herbicide treatment
for selected herbicide treatments. The European rating system was used in
1978, with corresponding percentages noted at the bottom of Tables 1 and 2.

~. The experimental design was a split-plot with three replications.
Corn, 'Pioneer 3184', was planted May 7. Herbicides were applied May 8
prior to fall panicum germination. All herbicide treatments are listed in
Table 3. Table 4 lists the main plot and sub-plot effects of selected
treatments. A rating system of 0 to 10 was used with 0 meaning no control
or injury and 10 meaning total weed control or total crop desiccation.

RESULTSANDDISCUSSION

~. The best treatment (90% fall panicum control on September 18) was a
three-way residual herbicide combination containing atrazine (1.25 Ib/A) +
simazine (1.25 lb/A) + metolachlor (2 lb/A) with paraquat (0.25 Ib/A)
appl ied 3 weeks before planting (Table 1). The standard recommended herbi
cide combination for no-tillage corn of paraquat (0.25 lb/A) + atrazine
(1.25 lb/A) + simazine (1.25 lb/A) when applied 3 weeks before planting
corn resulted in about 75% control at that date. Similar control resulted
from paraquat (0.25 lb/A) + atrazine (1.25 Ib/A) + metolachlor (2 Ib/A)
applied 3 weeks prior to planting corn. In contrast, paraquat (0.25 Ib/A)
+ atrazine (1.25 lb/A) + alachlor (2 lb/A) applied 3 weeks prior to planting
resulted in about 33% control of fall panicum.

Statistically, herbicides appl ied 3 weeks (late April) prior to planting
no-tillage corn resulted in better fall panicum control than applications
made 5~ weeks prior to corn planting (Table 2).

~. At the last weed control rating (July 30), the treatments resulting
in 80% or better fall panicum control were paraquat + metolachlor + simazine,
paraquat + metolachlor + atrazine + simazine, paraquat + cyanazine (2.5 lb/A)
+ atrazine + simazine, and paraquat + atrazine (2 lb/A) + simazine (2 Ib/A)
(Table 3).



61

Initially, fall panicum control in all main plots was statistically
equal (95%) (Table 4). However, differences in fall panicum control between
main plots were noted at the May 29 observation (21 days after herbicide
application) and this differential increased as the season advanced.

At the last rating (July 30), fall panicum control resulting from
combinations (sub-plot effects) containing simazine or atrazine + simazine
were significantly better than from combinations containing atrazine (Table 4).

Statistical interactions between main plots and sub-plots were noted
for fall panicum control (data not shown). The interactions for June 28
and July 30 indicated that cyanazine or alachlor required the addition of
atrazine plus simazine for best fall panicum control. With metolachlor or
pendimethalin the addition of simazine was sufficient. However, at the last
rating fall panicum control from the best combination using alachlor was
less than with the best combinations using either metolachlor or cyanazine.

Herbicide combinations containing pendimethalin IN-(1-ethylpropyl)-3,4
dimethyl-2,6-dinitrobenzenamine] caused corn injury (Table 3) and corn stand
reductions. The best treatment using pendimethalin resulted in 90% fall
panicum control through the end of June but results dropped to 67% during
July.

Statistically, there were few differences among treatment yields. All
three and four-way herbicide combinations resulted in equal yields (Table 3).
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Table 1: Fall panlcum control and corn yield In no-tillage corn planted In corn stalk/weed cover, Queenstown, MD, 1978.

June 12 Ml..1.Q ~ Oct 8

a Fa11 b Fa11 b Fa11 bNo. Herbicide Treatment Rate Time of Application Panlcum Panlcum PanIcum Yield 0-
N

(lb ai/A) (Weeks Before Planting) (bu/A)
1. paraquat (Paraquat CL 2L) 0.25 5.5 9.0 9.0 9.0 0.0

2. paraquat (Paraquat CL 2L) 0.25 3 8.7 9.0 9.0 0.3

3. paraquat (Paraquat CL 2L) 0.25 5.5
+ atrazlne (AAtrex 4L) 1.25 5.5 7.7 8.3 8.3 9.7
+ slmazlne (Prlncep 4L) 1.25 5.5

4. paraquat (Paraquat CL 2L) 0.25 3
+ atrazlne (AAtrex 4L) 1.25 3 2.0 4.0 6.0 36.9
+ slmazlne (Princep 4L) 1. 25 3

5. paraquat (Paraquat CL 2L) 0.25 5.5
+ atrazine (AAtrex 4L) 1.25 5.5 5.3 7.7 7.3 59.2
+ metolachlor (Dual 6EC) 2.0 5.5

6. paraquat (Paraquat CL 2L) 0.25 3
+ atrazine (AAtrex 4L) 1.25 3 2.3 4.0 5.7 31.2
+ metolachlor (Dual 6EC) 2.0 3

7. paraquat (Paraquat CL 2L) 0.25 5.5
+ atrazlne (AAtrex 4L) 1.25 5.5 7.0 8.0 8.3 10.3
+ alachlor (Lasso 4EC) 2.0 5.5

8. paraquat (Paraquat CL 2L) 0.25 3
+ atrazlne (AAtrex 4L) 1.25 3 4.7 6.7 8.0 19.8
+ alachlor (Lasso 4EC) 2.0 3

9. paraquat (Paraquat CL 2L) 0.25 5.5
+ atrazlne (AAtrex 4L) 1.25 5.5 4.7 7.3 8.0 32.8
+ cyanazlne (Bladex 80Wp) 2.5 5.5

10. paraquat (Paraquat CL 2L) 0.25 3
+ atrazlne (AAtrex 4L) 1.25 3 4.7 7.7 7.7 5.7
+ cyanazlne (Bladex 80WP) 2.5 3

11. paraquat (Paraquat CL 2L) 0.25 3
+ atrazine (AAtrex 4L) 2.0 3 1.7 5.0 6.0 47.8
+ cyanazlne (Bladex 80WP) 4.0 3

12. paraquat (Paraquat CL 2L) 0.25 5.5
+ atrazlne (AAtrex 4L) 1. 25 5.5 1.7 3.3 4.7 71.9+ slmazlne (Prlncep 4L) 1.25 5.5
+ metolachlor (Dual 6EC) 2.0 5.5

13. paraquat (Paraquat CL 2L) 0.25 3
+ atrazlne (AAtrex 4L) 1.25 3 1.0 2.3 4.0 71.6+ slmazlne (Prlncep 4L) 1. 25 3
+ metolachlor (Dual 6EC) 2.0 3



Table 1: Fall panlcum control and corn yield in no-tillage corn planted in corn stalk/weed cover, Queenstown, MO, 1978. (con It. )

June 12 ~ ~ Oct 8

a Fa11 b FaII b Fall b
No. Herbicide Treatment Rate Time of Application Panicum Panicum Panicum Yield

(Ib ai IA) (Weeks Before Planting) (bu/A)

14. glyphosate (Roundup 4L) 1.0 5.5
+ atrazine (AAtrex 4L) 1.25 5.5 8.0 8.0 7.3 41.2
+ slmazine (Prlncep 4L) 1.25 5.5

15. glyphosate (Roundup 4L) 1.0 3
+ atrazlne (AAtrex 80WP) 1.25 3 4.7 6.7 6.7 43.4
+ simazine (Prlncep 4L) 1.25 3

16. glyphosate (Roundup 4L) 1.0 3
+ atrazlne (AAtrex 4L) 1.25 3 4.3 6.7 7.0 18.3
+ alachlor (Lasso 4E) 2.0 3

17. glyphosate (Roundup 4L) 1.0 5.5
+ atrazlne (AAtrex 4L) 1.25 5.5 6.7 8.0 8.7 12.1
+ alachlor (Lasso 4EC) 2.0 5.5

18. atrazlne (AAtrex 4L) 1.25 5.5 6.7 7.7 7.7 12.8
+ slmazlne (Prlncep 4L) 1.25 5.5

19. atrazlne (AAtrex 4L) 1.25 5.5
+ simazlne (Prlncep 4L) 1.25 5.5 1.0 2.0 3.7 56.9
+ metolachlor (Dual 6EC) 2.0 5.5

20. atrazine (AAtrex 4L) 1.25 5.5 3.7 6.0 6.3 42.5
+ metolachlor (Dual 6EC) 2.0 5.5

21. atrazlne (AAtrex 4L) 1.25 5.5 7.0 8.3 8.3 9.7
+ alachlor (Lasso 4EC) 2.0 5.5

22. atrazlne (AAtrex 4L) 1.25 5.5 6.0+ cyanazine (Bladex 80WP) 2.5 5.5 7.7 7.3 36.9

23. slmazine (Prlncep 4L) 1.25 5.5
+ paraquat (Paraquat CL 2L) 0.25 3 6.3 7.7 8.3 10.3
+ atrazlne (AAtrex 4L) 1.25 3

24. simazlne (Prlncep 4L) 1.25 5.5
+ paraquat (Paraquat CL 2L) 0.25 3 1.3 2.3 3.3 41.4
+ atrazlne (AAtrex 4L) 1.25 3

0'

Bayes LSD.05 1.58 1.26 1.24 36.55 w

a
All paraquat treatments Include Ortho X-77 at 8 oz/100 gal.

b
for crop injury l~O/, 2=2.5/, 3~5/, 4~10/, 5=15/, 6=25/, 7=33/,8=66/,9=100/;European rating used:

for weed control 1~100/, 2~97.5/, 3~951" 4=90/,5=85/,6=75/, 7=66/,8=33/,9"0/.



Table 2: Fall panlcum control and corn yield In no-tillage corn planted In corn stalk / weed cover, comparison of appl~catlon

times and comparison of herbIcide treatments, Queenstown, MD, 1978.

COMPARISONOF APPLICATIONTIMES

Treatment Number Herblclde
a

June 12 MtlQ September 18 October 8
Fall b Fall b Fall b

Rate Time of Application Panicum Panicum Panicum Yield
(Til-a i II\.}TWeeks Before----pjantt,:;gy-------- (bu/A)

'"-l'-

1,3,5,7,9,12,14,17

2,4,6,8,10,13,15,16

Bayes LSD.05

COMPARISONOF HERBICIDETREATMENT

5.5

3

6.3

4.0

0.48

7.5

5.9

0.52

7.7

6.8

0.29

29.6

28.4

N.S.

1,2 paraquat (Paraquat CL 2L) 0.25 - 8.8 9.0 9.0 0.1

paraquat (Paraquat CL 2L) 0.25
3,4 + atrazlne (AAtrex 4L) 1.25 - 4.8 6.2 7.2 23.3

+ simazlne (Prlncep 4L) 1.25

paraquat (Paraquat CL 2L) 0.25
5,6 + atrazlne (AAtrex 4L) 1.25 - 3.8 5.8 6.5 45.2

+ metolathlor (Dual 6EC) 2.0

paraquat (Paraquat CL 2L) 0.25
7,8 + atrazlne (AAtrex 4L) 1.25 - 5.8 7.3 8.2 15.0

+ alachlor (Lasso 4EC) 2.0

paraquat (Paraquat CL 2L) 0.25
9,10 + atrazine (AAtrex 4L) 1.25 - 4.7 7.5 7.8 19.3

+ cyanazine (Bladex 80WP) 2.5

paraquat (Paraquat CL 2L) 0.25
12,13 + atrazlne (AAtrex 4L) 1.25 - 1.3 2.8 4.3 71.7

+ simazine (Princep 4L) 1.25
+ metolachlor (Dual 6EC) 2.0

glyphosate (Roundup 4L) 1.0
14,15 + atrazlne (AAtrex 4L) 1.25 - 6.3 7.3 7.0 42.3

+ slmazine (Princep 4L) 1.25

glyphosate (Roundup 4L) 1.0
17,16 + atrazlne (AAtrex 4L) 1.25 - 5.5 7.3 7.8 15.2

+ alachlor (Lasso 4EC) 2.0

Bayes LSD.05 0.97 1.06 0.57 21.45

a All paraquat treatments Include Ortho X-77 at 8 oz/100 gal.

b European rating used: for crop injury 1=<J'/"2=2.5%. 3=5'10'4~1<J'/" 5~15%. 6=25%. 7=3YI" 8=66';1"9=100'1;
for weed control 1=10<J'j".2=97.)'10. 3=9S"1o.4=90%. 5=85"10.6=79" 7~66"/., 8=33"/,. 9=0'/..

I I I I I I I



Table 3: Fall panlcum control and corn yield In no-f l Heqe corn, Queenstown, MD, 1979.

May 21 May 29 June 6 June 13 June 28 ~ ~

Fa" b b Fa" b Fa II Fa" Fall Fa" bTreatment a Panlcum Injury Panlcum Injury b Panlcum b Injury b b b
NO. Herbicide Rate Pan l cum Pan i cum Pan (cum Yield

( Ib aliA) (bu/II)
1. paraquat (Paraquat CL 2L) 0.25 0.0 0.0 5.0 0.0 3.0 0.0 3.4 1.3 0.3 6.4

2. paraquat (Paraquat CL 2L) 0.25 0.6 0.0 5.4 0.0 5.0 0.0 5.0 1.3 1.0 17.2
+ atrazfne (l\atrex 4L) 1. 25

3. paraquat (Paraquat CL 2L) 0.25 3.4 0.0 8.6 0.0 4.4 0.0 5.4 6.3 5.3 83.4
+ slmazlne (Prlncep 80Wp) 1. 25

4. paraquat (Paraquat CL 2L) 0.25
+ atrazlne (Aatrex 4L) 1. 25 4.6 0.0 9.4 0.0 6.6 0.0 6.6 7.0 7.0 90.9
+ 5 imaz Ine (Prfncep 80WP) 1.25

5. paraquat (Paraquat CL 2L) 0.25 6.6 0.0 9.0 0.0 6.4 0.0 6.4 5.7 5.0 86.5
+ metolach lor (Dua I 6EC) 2.0

6. paraquat (Paraquat Cl. 2L) 0.25
+ metolachlor (Dual 6EC) 2.0 10.0 0.0 6.6 0.0 9.0 0.0 8.0 6.0 5.3 98.4
+ atraz fne (Ai'ltrex 4L) 1. 25

7. paraquat (Paraquat CL 2L) 0.25
+ metolachlor (Dual 6EC) 2.0 9.4 0.0 6.6 0.0 10.0 0.0 10.0 9.0 8.7 105.5
+ slmazlne (Prlncep 80 WP) 1. 25

8. paraquat (Paraquat CL 2L) 0.25
+ metolachlor (Dual 6EC) 2.0

10.0 0.0 10.0 0.0 9.4 0.0 9.0 8.7 8.0 94;4
+ atraz ine (Aatrex 4L) 1. 25
+ slmazine (Prlncep 80WP) 1. 25

9. paraquat (Paraquat Cl 2L) 0.25 10.0 0.0 10.0 0.0 6.4 0.0 5.6
+ a1achlor (Lasso 4 EC) 2.0 5.0 4.3 68.3

10. paraquat (Paraquat CL 2L) 0.25
6.4+ e l ech l or (Lasso 4EC) 2.0 10.0 0.0 10.0 0.0 7.0 0.0 5.0 4.7 78.7

+ atrazlne (Aatrex 4L) 1. 25

II. pe r-eouat (Paraquat Cl 2L) 0.25
+ alachlor (Lasso 4EC) 2.0 10.0 0.0 10.0 0.0 7.6 0.4 7.0 6.3 6.7 107.9
+ 5 imaz ine (Princep 80WP) 1. 25

12. paraquat (Paraquat CL 2L) 0.25
+ e l echl or (Lasso 4EC) 2.0 10.0 0.0 10.0 0.0 8.4 0.0 7.6 7.3 7.3 92.7
+ atrazlne (Aatrex 4L) 1. 25
+ slmazine (Princep 80WP) 1. 25 0'

\Jl

13. paraquat (Paraquat CL 2l) 0.25
9.6 0.0 10.0 0.0 3.6 0.4 4.6 3.7 4.7 89.2

+ cyanazfne (Bladex 80WP) 2.5

14. paraquat (Paraquat CL 2l) 0.25
+ cyanaz Ine (B ladex 80WP) 2.5 10.0 0.0 9.6 0.0 5.6 0.0 6.0 6.0 5.0 71. 1,

+ atrazlne (Aatrex 4L) 1. 25
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Table 3: Fall panlcum control and corn yield In no-tillage corn, Queenstown, HD. 1979. (con It.)

Hay 21 Hay 29 June 6 June 13 June 28 ~ OCt. 11

Fall b Injury b
Fall b Injury b

Fall
Injury b

Fa II Fall Fall
bNo. Herbicide Treatment a Rate Panlcum Panlcum Panlcum b Panlcum b Panfcum b Panlcum Yield

( lb ai/A) (buill)

15. paraquat (Paraquat CL 2L) 0.25
+ cyanazlne (Bladex 8OWP) 2.5 10.0 0.0 '0.0 0.0 6.0 0.4 8.4 7.7 7.3 79.9
+ slmazlne (Prlncep 80WP) 1.25

16. paraquat (Paraquat CL 2L) 0.25
+ cyanazlne [g Ladex 80WP) 2.5 10.0 0.0 10.0 0.0 7.6 0.4 8.6 8.7 8.0 98.2
....a t r az lne (Aatrex 4L) 1.25
.....simazine (Princep 80WP) 1.25

17. paraquat (Paraquat CL 2L) 0.25 9.0 1.4 9.6 0.6 9.0 0.6 8.4
+ pendlmethal1n (Prowl 4EC) 1.5 6.7 4.3 91.6

18. paraquat (Paraquat CL 2L) 0.25
+ pendlmethalln (Prowl 4EC) 1.5 9.4 2.0 9.6 2.0 9.6 1.0 9.6

7.7 5.3 88.7
.....atrazlne (Aatrex 4L) I. 25

19. paraquat (Paraquat CL 2L) 0.25
+ pendlmethalln (Prowl 4EC) 1.5 10.0 2.4 10.0 2.0 9.6 1.4 10.0

9.0 6.7 96.0
+ s Imaz1ne (Prlncep 80wP) 1.25

20. paraquat (Paraquat CL 2L) 0.25
+ pendlmetha lin (Prowl 4EC) 1.5 9.6 1.6 10.0 1.4 10.0 1.4 10.0
....atrazine (Aatrex 4L) 1.25 8.3 6.3 92.5
+ slmazlne (Prlncep 8OWP) 1.25

21. paraquat (Paraquat CL 2L) 0.25
9.4 9.6+ metolachlor (Dual 6EC) 2.0 10.0 0.0 10.0 0.0 0.0

7.7 113.0
.... slmazlne (Prlncep 80WP) 2.0 9.3

22. paraquat (Paraquat CL 2L) 0.25
7.7 6.3 89.6

+ metolachlor (Dual 6EC) 2.0 10.0 0.0 10.0 0.0 9.4 0.0 8.6
.....at raz tne (Aatrex 4L) 2.0

23. paraquat (paraquat CL 2L) 0.25
+ atrazlne (Aatrex 4L) 2.0 10.0 0.0 9.6 0.0 7.4 0.4 8.0 9.0 8.0 91.1
.....s lmaz Ine (Pr incep 8OWP) 2.0

24. paraquat (Paraquat CL 2L) 0.25
94.4+ metolachlor (Dual 6EC) 2.0 10.0 0.0 8.4 0.0 9.0

8.3 6.7
.... atraz fne (Aatrex 4L) 1.0 10.0 0.0

+ slmazlne (Prlncep 80wp) 1.0

Bayes LSD.05 1.38 0.67 3.45 1.01 2.00 0.99 1.87 1.41 I. 51 27.33

a All paraquat treatments Include Ortho X-77 at 8 oz I 100 gal.

b Rating scale: o 3 0% crop Injury and weed control; 10 = 100% crop Injury and weed control.



Table 4: Fall panlcum control and corn yield in no-tillage corn, split plot analysis, Queenstown, MD, 1979.

May 21 May 29 June 6 June 13 June 28 July 30 Oct.17

a Fall b b Fall b b Fall b Fa11 b FilII b Fall
No. Herbicide Rate PanIcum Inj ury Pani cum Injury Panicum Injury Panicum Pani cum PanIcumb Yi e Id

(Ib aliA) (bu7A)
Main Plot Effects

1-4 control - 2.2 0 7.1 0 4.8 0 5.1 4.0 3.4 49.5

5-8 metolachlor (Dual 6EC) 2.0 9.0 0 8.1 0 8.7 0 8.3 7.3 6.8 96.2

9-12 a Iach lor (Lasso 4EC) 2.0 10.0 0 10.0 0 7.3 0.1 6.7 5.9 5.8 86.9

13-16 cyanazine (Bladex 80WP) 2.5 9.9 0 9.9 0 5.8 0.2 6.9 6.5 6.2 84.7

17-20 pendlmethalln (Prowl 4EC) 1.5 9.5 1.8 9.8 1.5 9.6 1.1 6.5 7.9 5.7 92.2

Bayes LSD.05 0.89 0.49 1.22 0.58 0.85 0.59 0.67 0.82 0.78 13.59

Sub Plot Effects

1,5,9,13,17 control - 7.1 0.3 8.7 0.1 5.7 0.2 5.7 4.5 3.7 68.4

2,6,10,14,18 atrazlne (Aatrex 4L) 1.25 8.0 0.4 8.3 0.4 7.3 0.2 7.0 5.2 4.3 70.8

3,7,11,15,19 slmazlne (Prlncep 8owp) 1.25 8.5 0.5 9.1 0.4 7:5 0.4 8.1 7.7 6.9 94.5

4,8,12,16,20 atrazlne (Aatrex 4L) 1.25 8.9 0.3 9.9 0.3 8.4 0.3 8.4 8.0 7.3+ slmazlne (Prlncep 8owp) 1.25 93.7

Bayes LSD.05 0.66 N.S. N.S. N.S. 0.99 N.S. 0.92 0.61 0.64 11.56

a All treatments include 0.25 lb a.I./A paraquat (Paraquat CL 2L) plus Ortho X-77 at 8 oz/100 gal.

b Rating scale: o = ~Io crop Injury and weed control; 10 = 100%crop injury and weed control.

0'1
--.l
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EFFECTOF PLANTINGEQUIPMENTANDTIME OF APPLICATIONON
INJURYTO NO-TILLAGECORNFROMPENDIMETHALIN-TRIAZINEMIXTURES

N. L. Hartwigll

ABSTRACT

Pendimethalin + atrazine at 2 + 1.5 lb ai/A were applied at different
times from 33 days before to 17 days after planting at about two week
intervals. Grass control was good for all treatments and there were no
differences due to timing. This treatment did cause a significant re
duction in corn stand when applied just before planting but did not
significantly affect corn yields.

Planting depth had no effect on corn stand or yield except for
pendimethalin + atrazine applied just before planting with a 2 inch fluted
coulter with seed press wheel. Corn stand from corn planted at 1 inch was
significantly reduced compared to corn planted at 2 inches for this treatment.

Type of coulter used for planting had no effect on susceptibility of
corn to stand or yield reductions. Planting without a seed press wheel
did result in significant stand reductions regardless of type of coulter
used. There were no significant interactions between herbicide treatments
and planting equipment.

Preemergence treatments of atrazine + simazine gave grass control
equal to the other herbicide treatments in spite of a lack of rainfall
for the month following application.

Post emergence treatments of cyanazine + pendimethalin and cyanazine +
atrazine gave good grass control without significant corn injury.

INTRODUCTION

Annual grasses including fall panicum (Panicum dichotomiflorum Michx.),
giant foxtail (Setaria faberii Herrm.) and others continue to be a problem
in no-tillage corn (Zea mays L.) and especially where ~30P residues are
left on the surface. Pendimethalin [N-(l-ethylpropyl) ,4-dimethyl-2, 6
dinitrobenzenamine] has given good long lasting control in such situations
but there has been problems of corn injury in the form of stand reductions
and reduced yields (1). Past research has indicated that pendimethalin can
be safely used three or more weeks before planting with little loss in weed
control activity. The question still remains, is it possible to plant no
tillage corn so that it enjoys the safety of conventionally planted corn

lIAssoc. Prof. of WeedScience, AgronomyDepartment, Pennsylvania State
University, University Park, PA 16802
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from pendimethalin injury? The purpose of this trial was (1) to determine
if less soil disturbance and planting into a narrower slit might reduce
the exposure of the germinating corn seed to pendimethalin, (2) varying
seeding depth to see if deeper planting and perhaps more seed coverage
would increase the safety of pendimethalin and (3) to see if herbicide
application at different times in relation to corn planting will reduce
injury.

MATERIALSANDMETHODS

This trial was conducted in 1977 on a Hagerstown silt loam soil (Typic
Hapludult) with about 10%sand, 67%silt, 20%clay, 2.5% organic matter
and a pH of 6.6. Pendimethalin + atrazine mixtures were applied to an
untilled area that had been allowed to grow up to fall panicum for two years
before this trial. These mixtures were applied at approximately two week
intervals starting 33 days before planting to 17 days after planting. All
treatments were applied with a small plot sprayer mounted on a Cub tractor
with 20 gallA of water and 8001 low pressure nozzles at 32 psi. Fall pani
cumwas just beginning to germinate on May10. Corn was in the four leaf
stage and fall panicum 2 to 3 leaf stage on May27 (+ 17 day treatments).

'Pioneer 3780' (100 day) corn was planted on May10 in 30 inch rows
with a 6 row Allis Chalmers no-tillage corn planter. Treatments included
corn planted at 2 depths, 1 and 2 inches. Different combinations of coulters
and seed press wheel were used for 5 of the 6 rows in each plot. Weused
a ripple coulter with and without a seed press wheel, 1 inch fluted coulter
with a seed press wheel, and 2 inch fluted coulter with and without a seed
press wheel. A ribbed packer wheel was used for all 6 rows.

Fertilizer was applied in the row at 200 lblA of 10-30-10 and 400 lblA
of urea was broadcast after planting. The experiment was laid out as a
split plot with three replications. Each plot was 6 rows of corn in width
and 20 ft. long. All corn stand, height and yield data were recorded for
each row separately. Weedyields were determined by harvesting a .5 m2 area
at one place in each plot. The major weed species were fall panicum and
giant foxtail.

The weather at planting time was very dry, 0.2 inch of rainfall between
May8 and June 8, which had a big effect on the activity of herbicides.

RESULTSANDDISCUSSION

Annual grass control was not significantly different amongany of the
herbicide treatments (Table 1). This was probably due to an uneven stand
of weeds and generally reduced activity of all the herbicides because of
the extremely dry conditions immediately following corn planting.

Seeding depth had no effect on corn stand or yield (Tables 1, 2 and 3)
with one notable exception. Corn stand was significantly reduced when planted
at 1 inch vs. 2 inches for row 1, 2 inch fluted coulter with press wheel, when
treated with pendimethalin + atrazine immediately before planting (-0 day
treatment). Treatment at this time was the most injurious to corn and pendi
methalin generally reduced corn stands regardless of depth of planting
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(Table 2). The herbicide is probably being incorporated by the fluted or
ripple coulter and when applied immediately prior to planting, the herbicide
has not had a chance to be adsorbed to clay and organic matter in the soil,
making it more toxic than treatments applied several weeks in advance of
planting. In a more normal year with more rainfall, depth of planting and
corn seed coverage should be more important and the benefits to safety from
pendemethalin injury would have been more obvious.

Even in this spring of low rainfall, there was a second 2 inch fluted
and a 1 inch fluted coulter with seed press wheel (rows 2 and 4) that did
not show any significant stand reduction from atrazine + pendimethalin applied
just before planting. I feel this was due to chance and lack of rainfall
rather than a real advantage in using these coulters to protect the corn
seedling from pendimethalin.

The absolute necessity for a seed press wheel is shown by the row means
in Table 2. The 2 inch fluted and ripple coulter without the seed press
wheel (rows 3 and 6) resulted in an 19 to 22%corn stand reduction compared
to the same coulters with a seed press wheel when averaged over all 18
herbicide treatments.

There were no significant differences in corn yields between any of the
herbicide treatments or any of the methods of planting (rows 1 to 6) in
spite of some significant differences in corn stand (Table 3). Lack of
rainfall following planting reduced the chances of significant herbicide
injury and corn was able to compensate for differences in stand.

Atrazine and simazine applied preemergence gave grass control equal to
other treatments in spite of the lack of rainfall. Post treatments of
cyanazine + Pendimethalin and cyanazine + atrazine when grasses were in the
2 to 4 leaf stage gave good control with no lasting injury to corn.

The addition of paraquat to pendimethalin + atrazine applied preemergence
contributed nothing to the overall grass control and had no effect on corn
stand or yield.
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Table 1. Fall panicum yield, corn stand and yield following various herbicide
treatments applied to corn planted at 1 and 2 inch depths.

Herbicide Appl. Time Seeding F. Pan. Corn
Treatment Rate to Planting Depth Yield Stand Yield

lb ai/A Days in lb/A~ plants/A bu/A'Qi

pendimethalin + 2 + 1. 5 - 33 1 1200 aY 26600 ab 141 a
atrazine 33 2 600 a 28200 a 149 a
pendimethalin + 2 + 1.5 - 19 1 1600 a 24700 abc 149 a
atrazine - 19 2 1300 a 24000 abc 149 a
pendimethalin + 2 + 1.5 - 11 1 1100 a 27000 ab 152 a
atrazine - 11 2 2100 a 22500 bc 127 a

pendimethalin + 2 + 1.5 - 0 1 2400 a 20100 c 128 a
atrazine - 0 2 2700 a 20700 c 134 a

pendimethalin + 2 + 1.5 + 1 1 600 a 27400 ab 142 a
atrazine + 1 2 600 a 25400 abc 143 a
pendimethalin + 2 + 1.5 + 17 1 1300 a 25400 abc 136 a
atrazine + 17 2 500 a 26800 ab 144 a
pendimethalin + 2 + 2 + 17 1 400 a 27700 ab 150 a
cyanazine + 17 2 200 a 24100 abc 141 a
atr + cyanazine 1.5 + 2 + 17 1 900 a 25500 abc 141 a
pendimethalin + 2 + + 1 800 a 24200 abc 141atrazine + 1.5 + a
paraquat + X-77 .25 + 2 400 a 25000 abc 141 a

atr + simazine 1 + 1.5 + 1 1300 a 29500 a 142 a

~Dry matter yields
'QiCorn yields include 15.5%moisture
YMeans followed by the same letter are not significantly different according

to DuncansMultiple Range test.



Table 2. Corn stand with different coulters, with and without a seed press wheel following various herbicide treatments applied to
corn planted at 1 and 2 inch depths.

Herbicide Appl. Time Seeding Corn Stand by Row-~ .....
'"Treatment Rate to Planting Depth 1 2 3 4 5 6

1b ai fa Days in --- ------------------------------ plantsfA -----------------------------------

pendimethalin + 2 + 1.5 - 33 1 28200 abcdQ! 33600 a 14800 ab 30400 a 31000 a 32200 a
atrazine - 33 2 31000 abc 23300 a 23900 ab 30100 a 31100 a 26400 abc

pendimethalin + 2 + 1.5 - 18 1 30200 abed 23400 a 22800 ab 30500 a 24400 abc 19600 abc
atrazine - 18 2 30800 abc 21500 a 14500 ab 28700 a 25300 abc 23600 abc

pendimethalin + 2 + 1.5 - 11 1 28100 abed 27000 a 17700 ab 28400 a 31100 a 28500 ab
atrazine - 11 2 29800 abed 20700 a 17700 ab 26300 a 27600 abc 17500 c

pendimethalin + 2 + 1.5 - 0 1 23400 d 22600 a 16600 ab 24800 a 19700 c 20800 abc
atrazine - 0 2 30300 abc 23700 a 12100 b 27000 a 20700 be 19100 c

pendimethalin + 2 + 1. 5 + 1 1 28600 abed 27900 a 26200 a 31600 a 28200 abc 18200 be
atrazine + 1 2 27200 abed 24100 a 23600 ab 29300 a 27000 abc 17300 be

pendimethalin + 2 + 1. 5 + 17 1 27900 abed 23700 a 19500 ab 31400 a 27700 abc 22700 abc
atrazine + 17 2 32400 ab 21700 a 17800 ab 30100 a 29500 abc 25100 abc

pendimethalin + 2 + 2 + 17 1 30300 abc 24700 a 21800 ab 31200 a 27900 abc 25600 abc
cyanazine + 17 2 24100 cd 24000 a 16500 ab 30200 a 25100 abc 18900 abc

atr + cyanazine 1.5 + 2 +17 1 25300 bed 24900 a 16400 ab 26800 a 30600 ab 26600 abc

pendimethalin+ 2 + + 1 1 29400 abed 20700 a 16400 ab 27300 a 27000 abc 21600 abcatrazine + 1.5+ + 1 2 28800 abed 23700 a 20100 ab 28800 a 28800 abc 15100 cparaquat + X-77 .25

atr + simazine 1 + 1.5 + 1 1 34300 a 30300 a 27900 a 28500 a 30000 abc 26500 abc

RowMean 28900 24500 19250 29000 27400 22500

YRow Coulter 7 in. Seed Press Wheel MeanCorn Std.

1 2 in. fluted Yes 28900 a
2 2 in. fluted Yes 24900 be
3 2 in fluted No 19250 d
4 1 in fl uted Yes 29000 a
5 ripple Yes 27400 ab
6 ripple No 22500 c

Q!
Means followed by the same letter are not significantly different at the 5%level according to Duncans Multiple Range test.



Table 3. Corn yields with different coulters with and without a seed press wheel following various herbicide
treatments applied to corn planted at 1 and 2 inch depths.

App1. Time Seeding Corn Yield for Row~
to Planting Depth 1 2 3 4 5 6

1b ai/a Days in b/------------------------- bu/A- ---------------------------
2 + 1.5 - 33 1 147 aY 184 a 87 a 156 a 170 a 166 a

- 33 2 175 a 138 a 127 a 147 a 150 a 135 a
2 + 1.5 - 19 1 164 a 150 a 134 a 152 a 170 a 136 a

- 19 2 178 a 128 a 102 a 178 a 149 a 160 a
2 + 1.5 - 11 1 156 a 152 a 118 a 154 a 162 a 165 a

- 11 2 161 a 134 a 106 a 144 a 142 a 104 a
2 + 1.5 - 0 1 138 a 145 a 118 a 147 a 127 a 137 a

- 0 2 177 a 170 a 102 a 158 a 140 a 107 a

2 + 1.5 + 1 1 149 a 143 a 136 a 146 a 153 a 104 a
+ 1 2 152 a 144 a 134 a 149 a 156 a 100 a

2 + 1. 5 + 17 1 147 a 135 a 120 a 139 a 144 a 132 a
+ 17 2 165 a 131 a 104 a 154 a 151 a 134 a

2 + 2 + 17 1 156 a 153 a 126 a 161 a 158 a 118 a
+ 17 2 126 a 147 a 120 a 154 a 150 a 112 a

1.5 + 2 + 17 1 138 a 146 a 83 a 147 a 160 a 157 a
2 + + 1 1 162 a 133 a 104 a 143 a 157 a 133 a1.5+
.25 + 1 2 153 a 141 a 123 a 146 a 153 a 102 a

1 + 1.5 + 1 1 150 a 153 a 136 a 132 a 148 a 138 a

RowMean 155 146 116 150 152 130
-...J
VJ

7 in. Seed Press Wheel MeanCorn Yield~ROW

1 2 in. f1uted Yes 155 a
2 2 in. fluted Yes 146 a
3 2 in. fl uted No 116 b
4 1 in. fluted Yes 150 a
5 ripple Yes 152 a
6 ripple No 130 b

Q/Corn yields are an average of 3 replications and include 15.5%moisture.

YMeans followed by the same letter are not significantly different at the 5%level according to Duncans Multiple Range test.

pendimetha1in +
atrazine
pendimetha1in +
atrazine

pendimetha1in +
atrazine
pendimetha1in +
atrazine

pendimetha1in +
atrazine
pendimetha1in +
atrazine
pendimetha1in +
cyanazine
atr + cyanazine
pendimetha1in +
atrazine +
paraquat + X-77

atr + simazine

Herbicide
Treatment
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INTERACTIONBETWEENTRIAZINE ANDPENDIMETHALINACTIVITY
ON VELVETLEAF

11W.B. Duke, T. Malefyt-

ABSTRACT

Greenhouse studies showed that atrazine, cyanazine, and pendimethalin gave
excellent preemergence control of velvetleaf when used alone or when pendimethalin
was combined with either atrazine or cyanazine. Postemergence control with these
materials varied dependent on timing. Atrazine gave good control up until the
fourth leaf stage; cyanazine gave good control through the sixth leaf stage. Pen
dimethalin combined with atrazine caused a reduction in activity against velvet
leaf at the fourth leaf stage and the combination did not produce the same control
as atrazine alone at the fourth leaf stage. Pendimethalin combined with cyanazine
also caused a reduction in activity from cyanazine used alone at the sixth leaf
stage.

~I Assoc. Prof., Research Assistant, Dept. of Agronomy, Cornell University,
Ithaca, NY 14853



75

ALFALFAANDDANDELIONCONTROLFORNO-TILLAGECORN
IN ANOLDALFALFASOD

N. L. Hartwigll

ABSTRACT

Both fall (November14, 1977) and spring (May3, 1978) treatments
were applied to a nine year old alfalfa (Medicago sativa L.) stand in
fested with dandelion (Taraxacum officinale Weber), yellow nutsedge
(Cyperus esculentus L.) and bluegrass (Poa pratensis L.). Various annual
grasses became a problem in some treatments during the growing season,
including yellow foxtail (Setaria glauca (L.) Beauv.), witchgrass (Panicum
capillare L.) and barnyardgrass (Echinochloa crusgalli (L.) Beauv.).
'Pioneer 3780' corn (Zea mays L.) was planted by no-tillage on May10, 1978.

Fall applications of atrazine + pendimethalin at 2 + 2 lb ai/A alone
or with 2,4-D + dicamba never gave more than 42%alfalfa control which
severely reduced corn yields. Atrazine + simazine at 2 + 2 lb ai/A alone
or with 2,4-0 + dicamba increased alfalfa control to about 75%but annual
grasses were a severe problem later in the season and corn yields were
significantly reduced. In both cases, if the 2,4-D + dicamba in the tank
mix was applied in the spring, alfalfa and dandelion control reached 96
to 98%and corn yields were not reduced in spite of marginal yellow nutsedge
and annual grass control.

Spring applications of atrazine + simazine at 1.5 + 1.5 lb ai/A with
2,4-D + dicamba at 1/3 to 1/6 lb ai/A greatly improved alfalfa and other
broadleaved weed control and gave better yellow nutsedge and annual grass
control than the fall treatments. The addition of a surfactant such as
Wexor X-77 improved the control slightly but not significantly. The
addition of paraquat to the mixture didn't contribute anything to weed
control and corn yields were all about the same for these treatments,
100 to 130 bu/A.

Spring applications of atrazine + alachlor at 1.5 + 2.5 lb ai/A with
2,4-D + dicamba at 1/3 + 1/6 lb ai/A were a little weaker on alfalfa and
dandelion than the atrazine + simazine treatments. Whenglyphosate at
1 lb ai/A was added to this mixture early spring weed control was improved
and corn yields for this treatment was the highest at 143 bu/A.

lIAssoc. Prof. of WeedScience, Department of Agronomy,Pennsylvania State
University, University Park, PA 16802.
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ENERGYCONSERVATIONTHROUGHREDUCEDTILLAGE

W. H. Mitchell and T. H. Williams 1/

ABSTRACT

Horsepower, fuel and labor requirements for corn production, using
moldboard plow, chisel plow, and no-tillage, were studied on an Evesboro
loamy sand at Georgetown, Delaware. Related field studies involved a
3-year comparison of several no-tillage cover crops and rates of broadcast
nitrogen. Results of these tests were combined for a systems analysis of
the role of various tillage programs in energy conservation.

Substituting the chisel plow for the moldboard plow resulted in a 20%
reduction in fuel consumption for tillage operations through the planting
of corn. In contrast, the no-tillage system consumed only 18% as much fuel
as conventional tillage using the moldboard plow. ~~en considering a broader
spectrum of energy in-puts the dominant energy role was played by nitrogen
fertilizer. The combined pesticides used in no-tillage contributed only 15%
to the energy in-puts. Combining no-tillage with a leguminous cover crop
raised the energy in-put out-put ratio nearly 300% when compared to conven
tional tillage using the moldboard plow.

INTRODUCTION

The productivity of U. S. agriculture is unquestioned although it seems
to some that it has been achieved through excessive use of energy from fossil
fuels. This position is held even though only 2.5% of the nation's energy
consumption is by agriculture (1). This is a modest share considering how it
has been used to ease the burden of field work for farmers and provide an
abundant supply of high quality food for everyone.

It would be short sighted to limit agricultural production by placing
restraints on fuel supplies and there is no evidence that farmers need
additional incentives to conserve. They will respond to the profit motive
and conserve because it is good business to do so. The extent to which
energy conservation can be achieved by modifying tillage systems is of
considerable interest to farmers and has been the focus of recent Delaware
studies.

1/ Extension Agronomist, Plant Science Department and Extension Agr.
Engineer, Agricultural Engineering Department, University of Delaware,
Newark, Delaware 19711.
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MATERIALSANDMETHODS

The research plots were located on Evesboro loamy sand in Southern Delaware.
This is a droughty soil subject to severe wind erosion. In terms of power
requirements for tillage operations it would be considered a low draft soil.
Separate agronomic and engineering studies were conducted and the results
combined for a systems analysis of the role of various tillage systems in
energy conservation. Energy values for herbicides, fertilizers, cultivation,
and cover crops were obtained from published sources (5, 6).

Horsepower and fuel consumption measurements were made by calibrating a
vacuum gage connected to the tractor intake manifold with a PTO dynamometer
(2). Field measurements of hosepower and fuel use for a particular operation
were then determined by noting the average inches of vacuum under load and
referring to the calibration curve obtained. Speed was determined by timing
the machines over measured distances. A drawbar dynamometer was used to measure
draft on pull type implements. Since the experimental plots were small in
relation to actual fields, field efficiencies were estimated.

Following is a description of some of the machines used.

Tractor: IH 656 gas, gear drive

Plows: 3 - 14" trail type moldboard plow
7 chisels on 12" spacing chisel plow

Planter: 3 row Allis Chalmers 600 planter on 30" row spacing with dry
fertilizer and insecticide attachments and no-til fluted
coulters.

Since the implements were not selected to match the tractors for maximum
efficiency, the data reported are conservative. This is particularly true for
the planter because it is smaller than those in general use. This causes the
energy, fuel and labor requirement figures to be higher than what might
normally be expected. The most important consideration, however, is the
relationship of energy, fuel and labor use between the different production
systems.

Eight cover crop treatments for production of field corn were compared
over a 3-year period (3) but only spring oats (Avena sativa L.), hairy vetch
(Vicia villosa Roth) and the control, or no cover treatment, will be discussed
in this report. The cover crops were planted on a prepared seedbed following
the yearly corn harvest. They were topdressed annually in May with ammonium
nitrate to deliver 0, 50, and 100 pounds of nitrogen per acre. Immediately
following the nitrogen topdressing, cover crops were killed and subsequent
weed control achieved by use of Paraquat (1, l'-dimethyl-4, 4'-bipyridinium ion)
simazine [2-chloro-4, 6-bis (ethylamino)-S-(triazine)], atrazine (2-chloro-4
(ethylamino)-6-(isopropylamino)-S-(triazine), and 2,4-D (2,4-dichlorophenoxy)
acetic acid at 0.5, 1.25, 1.25, and 0.5 Lbs. a.i.fa, respectively. Toxaphene
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was added to the tank mixture for insect control and application was made with
a boom type sprayer delivering 50 gpa at 30 psi. The corn was machine harvested
and yields expressed as shelled corn at l5~ moisture. Statistical design in
volved a split plot with 3 replications.

RESULTS ANDDISCUSSION

The moldboard plow tillage system was the most energy intensive of the
systems tested (Table 1). Substituting the chisel plow for the moldboard
plow reduced the hp hrs/a by 24%, gasoline by 20% and man hrs. of labor by
15%. The most striking reduction in energy, however, was achieved by the
no-tillage system. It consumed only 18% as much fuel as did the moldboard
plow system.

The equivalent of 6.1 gallons of gas per acre for tillage was saved by
changing to no-tillage but the change involved the use of about 1.8 gallons
of gas equivalent for pesticides (Table 2). This is based on the assumption
(5) that 1 pound a.i. of herbicides including production and processing in
volves 11,000 kcal (0.30 gal. gas). There was a net gain of 4.3 gallons but
when considering the total of the major energy inputs it represented an energy
savings of only 13.4%. The modest reduction in energy resulting from the
change to no-tillage was not the result of substituting pesticides for tillage,
since pesticides contributed only 15% to the energy total, but to the dominant
energy role played by nitrogen fertilizer.

The addition of biological nitrogen through the use of a vetch cover crop
made it possible to greatly reduce the largest energy input-synthetic nitrogen.
By substituting vetch and reducing the synthetic nitrogen input from 100 to 20
pounds per acre the total energy requirement for no-tillage was dropped to the
equivalent of 12.9 gallons of gas or about 40% of that needed for the conven
tional moldboard plow system. Energy savings through the use of leguminous
cover crops such as vetch are not limited to no-tillage systems although the
reduction in tillage operations usually results in more growing time for the
cover crop. Since 80 to 90% of the nitrogen contained in a vetch cover crop
is located in the top growth, nitrogen recovery is directly related to the
amount of growth produced before the vegetation is killed with herbicides.
Substitution of biological nitrogen for fertilizer nitrogen will sharply
reduce the fossil energy input but if the cover crop biomass is small it is
conceivable that grain yields will be reduced unless supplemental nitrogen
is applied.

The results of a 3-year cover crop-nitrogen study at Georgetown showed
that cover crops can be an important aspect of a no-tillage system (Table 3).
Spring oats increased corn yields above the control at all levels of applied
nitrogen. This cover is normally killed by winter temperatures. Therefore,
it must be planted early in order to develop a good ground cover during the
fall months. Even more striking was the spring oats-vetch mixture. It
produced an average of 18.9 bushels more corn than the control which received
100 pounds of nitrogen.
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The energy efficiency of no-tillage was clearly higher than that of
conventional tillage (Table 4). The energy input-output ratio of 7.7 witt
conventional tillage was raised to 22.6 for the no-ti11age-vetch system.
Additional nitrogen did not increase grain yields but raised the energy
input by 800,000 kca1. This reduced the efficiency ratio to 8.1 or essen
tially the same as for conventional tillage. It is obvious that energy
savings can be achieved by substitutions in energy inputs but care must
be taken to avoid yield losses in the interest of energy conservation.
Fortunately, those practices which are most likely to increase net profit
are also most likely to save energy.
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TABLE1. Energy, fuel, and labor requirements for corn production with
tillage systems on Evesboro loamy sand.

Tillage System

Moldboard plow +
disk + spring tooth
+ plant

Chisel plow +
disk + springtooth
+ plant

No-tillage plant

Energy
hp hrs/a

67.8

51.6

9.6

Fuel
gal. gas/a

5.6

4.5

1.0

Labor
man hrs/a

1.42

1.21

0.41

TABLE2. A comparison of selected energy inputs for conventional-and
no-tillage corn production on Evesboro loamy sand.

Input Conventional Tillage No-Tillage

kcal/a (gal.gas/a)

Moldboard plow 108,675 (3.0) ------
Disk 36,225 (1.0) ------
Springtooth 21,735 (0.6) ------
Plant 36,225 (1.0) 36,325 (1.0)
Cultivation (1) 54,337 (1. 5) ------
Nitrogen 800,000 (22.1) 160,000 (4.4)
Phosphorous 23,200 (0.6) 23,200 (0.6)
Potassium 64,000 (1. 8) 64,000 (1. 8)
Atrazine 16,500 (0.4) 16,500 (0.4)
Simazine 16,500 (0.4) 16,500 (0.4)
2,4-D ------------- 5,500 (0.1)
Paraquat ------------- 2,750 (0.07)
X-77 ------------- 11,000 (0.3)
Toxaphene ------------- 33,000 (0.9)
Furadan ------------- 16,500 (0.4)
Vetch cover crop ------------- 90,000 (2.5)

TOTAL 1,177,397 (32.4) 475,275 (12.9)



81

TABLE3. Influence of cover crops and nitrogen fertilizer on grain yield
of no-tillage corn. (3yr. avg., 1974-1976, Evesboro loamy sand).

Broadcast Nitrogen, Lbs./A

Cover Crop 1./ 0 50 100

BulA

No Cover Crop (Chickweed) 57.9 93.8 100.8

Spring oats 73.5 108.3 120.7

Spring oats + hairy vetch 119.7 115.7 116.0

11 Fall plowed prior to cover crop seeding followed by no-tillage
planting of field corn in May.

TABLE4. Energy efficiency of three corn production systems.

Corn Production System

Conventional Tillage, 100 Lbs. N.

No-tillage, Vetch Cover Crop,
100 Lbs , N.

No-tillage, Vetch Cover Crop

Input Output (yield)ll

--- kcall a -----

1,177,397 9,031,680

1,275,275 10,393,600

475,275 10,725,120

Input-Output
Ratio

7.7

8.15

22.6

11 Assumes 1 Lb. of corn contains 1600 kcal.



82

INCORPORATIONEFFECTIVENESSOFVARIOUSTILLAGETOOLS

N. L. Hartwig and L. D. Hoffman1/

ABSTRACT

The improvement of annual grass control as a result of effectiveness of
incorporation of butylate was generally better in plowed ground than on
unplowed ground, regardless of the incorporation tool used. Those incorpora
tion tools which worked best on plowed ground were a cultimulcher with the
herbicide applied after a single tandem discing. Incorporation with a tandem
disc or spring tooth harrow following a tandem disc were also very good.

The use of a roterra to incorporate herbicides appears to do an excellent
job whether it is used following a moldboard plow, chisel plow or heavy disc.

Other than the roterra, the only effective method of incorporating
butylate following a chisel plow was with a tandem disc.

The use of a heavy disc to incorporate butylate resulted in uneven
incorporation and erratic weed control. This seems to be the worst of all
methods used to incorporate herbicides for annual weed control.

The corn yields were related to the effectiveness of the weed control.
Whenweeds were controlled, there was little difference in corn yield amongany
of the methods of tillage used.

INTRODUCTION

Control of some weeds can sometimes be accomplished only with incorporated
herbicides. The type of incorporation equipment used for this job is usually
what the farmer happens to have on his farm for secondary seedbed preparation.
These pieces of equipment can be anything under the sun. Since no two incor
poration tools are alike and incorporation effectiveness varies with each (1),
it is little wonder that weed control has been often times erratic. Research
to measure the efficiency of incorporation has been done by Bode et al. (1)
with the use of a fluorescent dye coating on clay granules developed by Kaufman
and Butler (2). The clay granules work well as a carrier because they have
properties similar to soil. Results of UVlight pictures indicated fairly
uniform incorporation with two passes at proper speed and depth with a tandem
disc or field cultivator. The Do-All and Roterra gave a uniform shallow mixing
which Bode et al. considered to be adequate. Large tandem discs may not give
good soil mixing when operated at shallow depths. These trials were not

1/ Assoc. Prof. of WeedScience and Assoc. Prof. of Agronomy,Agronomy
Department, The Pennsylvania State University, University Park, PA 16802
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followed throughout the season to determine what kind of weed control was
obtained. The objective of this trial was to try and correlate the incorpora
tion effectiveness according to UVlight pictures to the actual weed control
obtained during the course of the season.

METHODSANDMATERIALS

This trial was conducted in 1978 and 1979 on a Hagerstown silt loam soil,
(Typic Hap1udu1t) with about 10%sand, 67%silt, 20%clay, 2.5% organic matter
and a pH of 7.0. Primary tillage tools included the moldboard plow, chisel
plow and heavy disk. Secondary tillage tools included the spring tooth harrow,
cu1timu1cher, tandem disk, heavy disk and roterra. These tools were used in
various combinations and butylate (S-ethy1 diisobuty1thiocarbamate) at 3 1b/A
was incorporated with the last tillage tool in each treatment combination.
Butylate was applied with a small plot sprayer mounted on a Cub tractor with
20 ga1/A of water and 8001 low pressure nozzles at 29 psi. The soil surface
was moist at the time of application and soil surface temperature was 20°C with
a 4 to 15 mphwind. Within a week after application we had 3.8 inches of rain
fall. The trial was laid out as a split block with 4 replications and with
treatments both with and without butylate so that all treatment comparisons
could be made between butylate and the same tillage treatment without butylate
to eliminate weed control and corn yield differences due to tillage.

The following tillage combinations were used on May12, 1978.

1. P10w:(H) l/:Tandem disk
2. P10w:Tandemdisk:(H):Tandem disk
3. P10w:Tandemdisk:(H):Spring tooth harrow
4. P10w:Tandemdisk:(H):Cu1timu1cher
5. P10w:(H) 2/:Roterra
6. Chisel p1ow:(H):Heavydisk
7. Chisel p10w:(H):Tandemdisk
8. Chisel p10w:(H) 2/:Roterra
9. Heavy disk -

10. Heavy disk:(H):Heavy disk
11. Heavy disk:(H) 2/:Roterra
12. (H):No Incorporation

In order to photograph the type of incorporation obtained with each till
age treatment, a fluorescent dye was incorporated at the same time as the
butylate. The fluorescent dye (Day-G10) 3/ was applied to atta-c1ay granules
at a rate of 150 gmper 50 lb. The granule was applied with a 6 foot Gandy
granular applicator across all tillage treatments in one replication. After
the soil had settled about 6 weeks after incorporation, a trench was made
across the fluorescent dye area at right angles to the direction of incorpora
tion. An ultraviolet fluorescent light powered by a field generator was used
to light the soil profile. The soil profile was photographed with a 35 mm

1/ Indicates point at which butylate or dye was applied to soil surface
~ Butylate applied with boommounted on roterra, dye applied to soil in front

of roterra
~ Day-G10Color Corp., Cleveland, OH
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camera set in a trench under the UVlight so the camera was at right angles to
the surface photographed. A 64 ASAcolor film was used with a setting of f2.8
and an exposure of 30 to 45 sec.

In 1978. 150 lb/A of 10-30-10 fertilizer was applied in the row at plant
ing time and 350 lb/A of urea was applied broadcast after planting. Doeblers
50 X (90 day) corn was planted on May31 in 30 inch rows with a 6 row Allis
Chalmers no-tillage corn planter. All plots were 9 rows of corn in width and
20 ft. long. All corn stand and yield data were taken from rows 2. 3. 4 and
6. 7. 8 of each plot. Weedyields were determend by harvesting a .5 m2 area at
2 places in each plot. The major weed species were the annual grasses. yellow
foxtail (Setaria glauca) and witchgrass (Panicum capillare).

The whole trial area was treated with a mixture of dicamba + 2. 4-D at
1/8 + 3/8 lb ai/A on June 12. 1978 to eliminate broadleaf weeds.

RESULTSANDDISCUSSION

The improvement in annual grass control was highly significant as a result
of effectiveness of incorporation of butylate by all of the secondary tillage
tools except the heavy disc (Table 1). The heavy disc was very uneven in terms
of mixing the butylate in the soil according to the UVlight picture and the
resulting grass control was poor and erratic regardless of whether the primary
tillage was a chisel plow or heavy disk.

If we look at trends. the improvement in annual grass control was generally
better in plowed ground than chisel plowed or heavy disced ground regardless of
incorporation tool used. The cultimulcher was the best method of incorporation
followed closely by the spring tooth harrow with the herbicide applied after a
single tandem discing of plowed ground. Incorporation with a tandem disc also
resulted in good improvement in annual grass control.

The roterra did an excellent job of even. though relatively shallow (2 to
4 inches). incorporation according to the UVlight picture. The depth of
incorporation was related to the roughness of the soil to which the dye was
applied. The rougher the soil surface. the deeper the incor~oration. Improve
ment in annual grass control from butylate ranked 2. 3 and 4 when incorporated
with the roterra following a heavy disc. chisel plow and moldboard plow
respectively.

The incorporation with a tandem disc was about 3 to 5 inches. depending on
the roughness of the soil surface to which the dye was apolied. Although
incorporation was not as even as with the roterra or cultimulcher. it was much
better than the heavy disc. Improvement in annual grass control was slightly
less than for the roterra or cultimulcher but better than the heavy disc.

With no incorporation in the no-tillage treatment. butylate contributed
nothing toward weed control as would be expected.

Improvement in corn yields arpeard to be related to the improvement in
weed control. the better the weed control the greater the yield increase
(Table 2).
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Table 1. Annual grass dry weight yield comparisons with and without
butylate after incorporation with various tillage tools.

Treatment

Annual Grass Yield Improvement
- Butylate + Butylate Yield Rank

----------------lb/A~-----------------
1313Q!b 568 de 745***~abc~
1737 ab 651 cde 1036*** abc

1. Plow:(H):Tandemdisk
2. Plow:Tandemdisk:

(H):Tandemdisk
3. Plow:Tandemdisk:

(H):Spring tooth
harrow

4. Plow:Tandemdisk:
(H):Cultimulcher

5. Plow:(H):Roterra

2354 ab

2261 ab

1787 ab

1133 bcd

758 bcde

557 de

1221*** ab

1503*** a

1230*** ab

9
7

5

4
---------------------------------------------------------------------------
6. Chisel plow:(H): 1698 ab 1346 b 352 N.S.cd 11

Heavy disk
7. Chisel plow:(H): 1893 ab 784 bcde 1109*** abc 6

Tandemdisk
8. Chisel plow:(H): 2005 ab 766 bcde 1239*** ab 3

Roterra

9. (H):Heavy disk
10. Heavy disk:(H):

Heavy disk
11. Heavy disk:(H):

Roterra

12. (H):No Incorporation

1414 b
2138 ab

1672 ab

3003 a

872 bcde
1250 bc

424 e

3302 a

542* bc
888*** abc

1248*** ab

-299 N.S.d

10
8

2

12

a/ Dry weight.
§! All means are averages over 2 blocks, 2 reps. and 2 samples

(8 observations). .
f! Comparisons for + and - butylate for each treatment; significant

at * = 10%, ** = 5%, *** = 1%level of probability.
~ Treatment comparisons, means followed by the same letter are

not significantly different according to Scheffe's test for
comparison of means.
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Table 2. Corn yield comparisons with and without butylate after incorpor
ation with various tillage tools.

Treatment
Corn Yields Improvement

+ Butylate - Butylate Yield Rank

----------------bufA~----------------
88.~a 55.3 abc 32.7***~abcQ/
80.3 ab 51.6 abc 28.7*** abc

1. Plow:(H):Tandemdisk
2. Plow:Tandemdisk:

(H):Tandemdisk
3. Plow:Tandemdisk:

(H):Spring tooth
harrow

4. Plow:Tandemdisk:
(H):Cultimulcher

5. Plow:(H):Roterra

72.9 ab

82.8 ab

91.4 a

39.7 bc

47.2 bc

64.8 ab

33.2*** ab

35.6*** a

26.6*** abc

3
4

2

5
--------------------------------------------------------------------------
6. Chisel plow:(H): 70.5 ab 66.6 ab 3.9 N.S.d 11

Heavy disk
7. Chisel plow:(H): 67.4 ab 51.7 abc 15.7** abcd 7

Tandemdisk
8. Chisel plow:(H): 68.2 ab 53.7 abc 14.5** bcd 8

Roterra

9. (H):Heavy disk 78.2 ab 73.8 a 4.4 N.S.d 10
10. Heavy disk: (H): 72.7 ab 60.0 abc 12.7* cd 9

Heavy disk
11. Heavy disk:(H): 75.6 ab 57.0 abc 18.6*** abcd 6

Roterra

12. (H):No Incorporation 42.7 b 39.0 bc 3.7 N.S.d 12

af Bushel per acre at 15.5%moisture.
liJ All means are averages over 2 blocks, 2 reps. and 2 samples

(8 observations).
f! Comparisons for + and - butylate for each treatment; significant

at * = 10%, ** = 5%, *** = 1%level of probability.
if Treatment comparisons, means followed by the same letters are

not significantly different according to Scheffe's test for
comparison of means.
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TIMING OF HERBICIDE APPLICATION
FOR ANNUALGRASS CONTROLIN CORN

. ]}James M. Hutchlnson and R. A. Peters

ABSTRACT

Research work was conducted at the University of Connecticut Agronomy
Research Farm to determine the effectiveness of alachlor, cyanazine and
pendimethalin applied postemergence to field corn in controlling large crab
grass. A randomized complete block design with three replications was used.
Fertilization was 1,124 kg/ha applied on May 16, 1979. Corn was planted on
May 16, 1979. Alachlor-atrazine at 1.12 + 1.12 kg/ha, pendimethalin-atrazine
and cyanazine at 1.12 + 1.12 kg/ha were applied when the corn was in the
spike (5.1 cm), three leaf (1l.4 cm) and five leaf stage (19.1 cm), respectively.
The dates of treatment were June 7, 1979, June 9, 1979 and June 15, 1979. At
time of spraying the crabgrass was 1.3, 2.5 and 11.4 cm in height, respectively.
Cyanazine-atrazine at 1.12 + 1.12 kg/ha was applied at the three leaf stage
only. Corn yield samples were taken on October 12, 1979 and crabgrass yield
samples on October 26, 1979.

As indicated by the grass control ratings in Table 1, none of the her
bicide treatments applied at the five leaf stage completely controlled the
crabgrass. Pendimethalin did give more early control than did the other
herbicides. By the time of yield sampling in October, however, the yields
for all herbicides applied at the five leaf stage were comparable. All were
significantly less than the control but significantly more than applications
made in the spike or three leaf stage.

All herbicide treatments increased corn silage and grain corn yields
over the control. In plots treated with cyanazine at the five leaf stage
there was a reduction in silage corn compared to other herbicide treatments
while with alachlor-atrazine there was a significant reduction in grain corn
yields.

Graduate Research Assistant and Professor of Agronomy, respectively.
Plant Science Department, University of Connecticut, Storrs, CT 06268.



Table 1. Influence of timing of herbicide application on annual grass control and corn yields.

Stage of Rate Grass Injury Rating:!! Annual Grass Corn Silage Ear Corn 00

kg ai/ha 6715779 7725779 30% ;(f 00
Herbicide Corn Growth dry matter

T/ha T/ha T/ha
1. Alachlor +

47.4
ab 10.labatrazine Spike 1.12 + 1.12 10.0 10.0 Trace

c

2. Alachlor +
46.1 ab

9.8
abatrazine 3-leaf 1.12 + 1.12 9.0 10.0 Trace

c

3. Alachlor +
2.2 b 41.4

ab 8.4 batrazine 5-leaf 1.12 + 1.12 -- 6-3

4. Cyanazine Spike 2.24 10.0 10.0 Trace c
44.7

ab
9.8

ab

5. Cyanazine 3-leaf 2.24 10.0 9.0 Trace c
46.3

ab
9.8

ab

6. Cyanazine 5-leaf 2.24 -- 4.7 2.0 b 39.7 b 8.5
ab

7. Cyanazine + c
49.7

a
1O.4

aatrazine 3-leaf 1.12 + 1.12 9·7 10.0 Trace

8. Pendimethalin c
47.6

ab 10.lab+ atrazine Spike 1.12 + 1.12 10.0 10.0 Trace

9. Pendimethalin c
42.6

ab
9-3

ab
+ atrazine 3-leaf 1.12 + 1.12 -- 9.7 Trace

10. Pendimethalin
2.2 b 46.0

ab
9.7

ab
+ atrazine 5-leaf 1.12 + 1.12 -- 8.3

11. Untreated 0.0 0.0 4.4
a

24.9
c

5.9
c---- ----

l! o - no injury; 10 - complete kill
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WEEDCONTROLFOR NOTILL RENOVATIONOF RUNOUTALFALFA

G.W. Mueller-Warrant and D.W.Koc~/

Runout alfalfa stands (6 to 10 yrs. old) at three sites were renovated in
1979. A Tye Pasture Pleaser notill seeder was used to seed 13 kg/ha of 'Saranac'
alfalfa on April 25, May 3,4 and 21. One location (Epsoln) was a Hinckley loamy
sand rated in October 1978 as 20 percent alfalfa and 80 percent grasses,primar
ily brome (Bromus inermis L.) and quackgrass (Agropyron repens L.). This field
was pastured from mid-September until early October in 1978. A second site,
Durham, was a Charlton loam rated as 50 percent alfalfa and 50 percent grasses,
mainly quackgrass with some brome and bluegrass (Poa pratensis L.). The third,
Pembroke, was a Merrimac sandy loam rated as 70 percent alfalfa, 15 percent
dandlelion (Taraxacum officinale Weber), and 15 percent grasses, quackgrass
and bluegrass. Several rates of glyphosate and pronamide were applied in the
fall of 1978 using a hand held boom, CO pressurized backpack sprayer system.
Paraquat and several rates of glyphosat~ were applied at several dates in the
spring, alone or in combination with fall treatments. In Pembroke, 2,4-D was
applied to some plots on November 1 for suppression of alfalfa and dandlelion.
Treatments reported in Table 1 are those which achieved good control of grass,
but resulted in varying degrees of suppression of the old alfalfa. The Epsom
site received 4 t/ha of dolomite (initial pH 6.1) and 0-168-168 + 2.2 kg/ha B,
Durham received 0-252-168 + 2.2 kg/ha B, and Pembroke received 0-140-0. After
seedling emergence, carbofuran was applied at 1.1 kg/ha as Furadan lOG to all
plots. At Epsom only, 1.4 kg/ha of 2,4-DB was applied. Plots with substan
tial growth of old alfalfa were harvested in early summer at Durham and Epsom.
Yields of this harvest (if taken) are combined with those of the July harvest
in Table 1. Percent old as opposed to new alfalfa of the July harvest was
visually estimated on the basis of the advanced maturity of the old plants.
No attempts were made to separate old versus newly seeded alfalfa in the
final harvest of 1979 or the subsequent stand rating of alfalfa regrowth.

The data indicates that old alfalfa can seriously interfere with not ill
reseeding of alfalfa. In addition to competing for light, water, and nutrients,
old stands of alfalfa are likely to harbor insects and diseases specific to
alfalfa. Improvement in the stand of alfalfa as measured by final harvest
alfalfa yield or stand rating was more easily obtained in the more runout stands.
At the least runout site, treatment on November 1 with 2,4-D failed to control
the established alfalfa adequately, while treatment with glyphosate succeeded.
November 16 treatment with glyphosate provided little suppression of alfalfa.
In Epsom, fall grazing reduced grass growth to such a degree that October
applied glyphosate failed to control brome or quackgrass at any rate, and
November 13 applied glyphosate succeeded only at 2.6 kg/ha or more. In general,
grass and old alfalfa control was considerably better with May than with fall
glyphosate treatment. In Durham, May 21 seeding performed better with May 2
than May 16 glyphosate treatment, and also better than May 4 seeding with
May 2 glyphosate treatment, showing the value of a delay between glyphosate
treatment and alfalfa seeding.

!/ Project Assistant and Associate Professor of Plant Science, University of
New Hampshire, Durham, N.H. 03824
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Stand
Rating of
Alfalfa
Regrowth***

o to 10

Of the
Final
Harvest**

Yields

Old A1f. New A1f.

Accumulated thru
July Harvest*

lIA1fa1fa Component

--% of Unseeded Pronamide---Location and Treatment (kg a.i./ha)

Table 1. Alfalfa seedling density, yields, and stand ratings.

June 20
Alfalfa
Seedling
Density

2--111m--
Date of
Seeding

6.8
3.7
7.1
6.9
8.4
7.1
8.2

X
X
X
X
X
X
X

(100=0.412 t/ha)
100 X

30 X
290 X
378 X
406 X

(100=1. 935 t/ha)
100 5.8

50 4.8
105 6.9
106 8.0

91 7.1
88 7.4

117 7.9
91 9.3

109 9.8
64 7.6

t/ha)
o
o

42
40
32

t/ha)
o
o
6
9
4

12
22
24
26
12

t/ha)
o
o
1
8

39
14
18

(100=1.371
100

74
43
10

3

(100=3.877
100

79
89
48
73
60
33

1
1
o

(100=4.910
100

50
117

45
8

60
54

11
81

137
51
39

41
117

66
55
96

160
185

89

102
145
102

Epsom (20% a1f.,80% grass)
3.7 pronamide Nov. 13
No herbicide
3.7 pronamide Nov. 13
2.6 glyphosate Nov. 13
Ave. 1.5,2.2,3.0 glyphosate May 1

Durham (50% a1f.,50% grass)
3.4 pronamide Nov. 17
No herbicide
3.4 pronamide Nov. 17
3.4 pronamide Nov. 17 + 0.3 paraquat May 23
0.7 glyphosate Oct. 28
3.0 glyphosate Oct. 28
1.5 glyphosate Oct. 28 + 0.7 glyphosate May 2
1.5 glyphosate May 2
1.5 glyphosate Oct. 28 + 0.7 glyphosate May 16
Ave. 1.5,2.2,3.0 glyphosate May 16

Pembroke (70% a1f.,15% dand1e1ion,15% grass)
Unseeded Ave. 2.2,3.4 pronamide Nov. 16
Unseeded 1.4 2,4-D Nov. 1 + ave. 2.2,3.4 pronamide Nov. 16
Apr. 25 Ave. 2.2,3.4 pronamide Nov. 16
Apr. 25 1.4 2,4-D Nov. 1 + ave. 2.2,3.4 pronamide Nov. 16
Apr. 25 2.2 glyphosate Nov. 1
Apr. 25 2.2 glyphosate Nov. 16
Apr. 25 1.4 2,4-D Nov. 1 + 2.2 glyphosate Nov. 16

*Treatments harvested in Epsom June 14 (except glyphosate) and July 27, in Durham May 31 (except paraquat
or May glyphosate) and July 20, and in Pembroke July 12.

**Fina1 harvests of 1979 taken Oct. 19 in Epsom, Aug. 31 in Durham, and Sept. 3 in Pembroke (data lost).

***Visua1 stand rating (O=no alfalfa to 10=optimum) on Sept. 21 in Durham and Oct. 22 in Pembroke.

#A1fa1fa yields based on measured forage yields X mean of three visual estimates of alfalfa composition.

Unseeded
Unseeded
May 4
May 21
May 4
May 4
May 4
May 21
May 21
May 21

Unseeded
Unseeded
May 3
Apr. 25
May 3
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EF'FECTOF'TIMING ANDHERBICIDESON THE NO-TILLAGEESTABLISHMENT
OF'RED CLOVER,ALF'ALF'A,ANDBIRDSF'OOTTREFOIL

YR. L. Nichols and R. A. Peters

ABSTRACT

Nine field experiments were conducted between October 1976 and August
1978 to investigate the effects of fall, spring, or midsummer applied her
bicides on the no-tillage establishment of three forage legumes. The site
was an orchardgrass-quackgrass sward on a Paxton soil of pH 4.8 and low
overall fertility.

'Pennscott' red clover, 'Iroquois' alfalfa, and 'Viking' birdsfoot
trefoil were each seeded on 3 June or on 19 July 1977 following four herbicide
treatments. Paraquat at 1 kg/ha and glyphosate at 2 kg/ha were applied at
all three dates. Pronamide at 2 kg/ha and dalapon at 17 kg/ha were applied
on 30 October 1976. Dalapon at the same rate and amitrole at 4.5 kg/ha
were applied on 12 May 1977. Amitrole at the same rate and paraquat as a
split application of 1/2 + 1/2 kg/ha were applied on 11 (and 18) July 1977.

June seedings were harvested in August 1977 and June and August 1978.
July seedings were harvested in June and August 1978. At all harvests dry
matter yields of the weed-free legumes were determined.

Glyphosate effectively subjugated the sward when applied in spring or mid
summer. An infestation of annual weeds followed the spring glyphosate appli
cation. Contrary to previous finding, glyphosate did not control the sward
when fall applied. Sward control with paraquat at 1 kg/ha was most effective
following midsummer, marginally effective following spring, and ineffective
following late fall applications. Control with the split application of
paraquat was superior to the single application.

Fall applied pronamide or dalapon substantially reduced the perennial
grasses, but released the perennial broad leaf weeds which competed with the
seeded legumes. Amitrole controlled all sward species, but was phytotoxic to
alfalfa, birdsfoot trefoil, and red clover in that order. Fall applied dalapon
stimulated volunteer red clover.

Total dry matter yields of alfalfa or bird sfoot trefoil obtained from
the June seeding with spring applied glyphosate were superior to those ob
tained with any other spring herbicides (p .05). Total dry matter yields
of alfalfa or birdsfoot trefoil obtained with midsummer applications of gly
phosate or the split application of paraquat did not differ significantly and
were higher than those obtained with the other midsummer herbicides (p .05).
Red clover yields were relatively insensitive to herbicides. No significant
differences were observed in the total yields of any of the three legumes when
seeded following the fall herbicides (p .05).

Red clover, birdsfoot trefoil, and alfalfa were established with that
order of facility. June seedings of red clover following fall or spring her
bicides were superior to the July seedings. June seedings of alfalfa or
birdsfoot trefoil with spring applied herbicides were superior to those made
following fall or midsummer applied herbicides.

Graduate Research Assistant and Professor of Agronomy, respectively,
Plant Science Department, University of Connecticut, Storrs, CT 06268.
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QUACKGRASSCONTROLFOR MINIMUMTILLAGE ESTABLISHMENTOF BIRDSFOOT TREFOIL

1/D. W. Koch and G. W. Mueller-Warrant-

ABSTRACT

Ten treatments (Table 1) including cultural and chemical control of quackgrass
(Agropyron repens (L.) Beauv.) were initiated in the fall of 1978. The site was a
somewhat droughty Hollis fine sandy loam with a sward dominated by quackgrass. Since
initial pH was 5.9, 3.4 t/ha of dolomite was applied in Aug. 1978. Mowing was at
the height of 2 cm; clippings were not removed. Herbicides were applied with a 2
hand-held COZ pressurized sprayer delivering 185 l/ha at a pressure of 2.1 kg/cm
Prior to seeoing 250 and 56 kg/ha, respectively, of P

205
and KZO was applied.

'Viking' birdsfoot trefoil (BFT) and 'Climax' timothy were seeded at 9.4 and
4.7 kg/ha, respectively, with a Tye Pasture Pleaser minimum tillage seeder on
April 20 and May 10, 1979. Rows were spaced 23 cm. A split-plot design with seeding
dates as main plots, quackgrass control treatments as subplots, and four replications
were used.

Seedling density of BFT was determined on June 19 by averaging random counts
on three 46-cm sections of row in each plot. On Aug. 3 all plots were rated by 3
observers for estimated % dry matter contribution of BFT, all grasses (timothy and
annual grasses, in addition to quackgrass), and broadleaf weeds. Only treatments
with glyphosate had sufficient growth for harvesting. On Oct. 3 all plots were again
rated in a similar manner and on Oct. 15 all plots were harvested.

In general, highest densities of BFT seedlings resulted in highest seasonal
yields of BFT (Table 1). Even though BFT seedling numbers were adequate with most
treatments, regrowth of quackgrass limited seasonal BFT yields of the least
effective treatments. Fall nitrogen with subsequent slipping decreased the density
of BFT seedling numbers with the May 10 seeding. BFT seedling density varied
considerably within plots and among plots of similar treatment.

In terms of BFT yield, glyphosate was most effective when applied immediately
preceding the May 10 seeding and with the combination of fall application and
Apr. 20 seeding. At the May 10 seeding 1.12 and 2.25 kg/ha If glyphosate were
equally effective. Treatments with no-till rye resulted in lower yields of BFT
than in similar treatments without rye. Four spring clippings were as effective as
paraquat with Apr. 20 seeding, but with the May 10 seeding the addition of fall
clippings or paraquat to the spring clipping treatment improved BFT yields. Paraquat
as a substitute for fall clippings resulted in similar BFT yields.

Associate Professor and Project Assistant, Plant Science Dept., University
of New Hampshire, Durham 03824
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Table 1. Effect of fall and spring cultural and chemical methods of quackgrass
control on establishment of birds foot trefoil seeded by minimum
tillage in 1979.

Treatment

Number
or

Rate Timing

April 20

BFT
Seedlings

Seeding
Seasonal
Yield of
Forage BFT

May 10

BFT
Seedlings

Seeding
Seasonal
Yield of
Forage BFT

Mowing 8

Mowing 4

Mowing 8
& Nitrogen 45 kg

Mowing 21 7
& Paraquat- .28 kg

Mowing 3
& Paraquat .28 kg

+.28 kg

Mowing 3
& Paraquat .28 kg

+.28 kg
+No-till rye 40 kg

2.11 1.06

2.51 1.01

1.19 0.13

3.17

2.58

1.44

0.88

2.07 0.85

2.27 0.94

2.18 1.06

t/ha

1.93 1.03

1. 77 0.54

1.98 0.31

2.25

4.38

3.73

3.91

65

145

167

226

143

175

143

242

385

269

2per m

0.79

1.21

2.51

0.79

t/ha

2.09 0.94

2.00 1.01

2.20 0.61

2.33

3.41

3.70

4.31

51

183

167

245

268

261

170

148

194

347

2per m

Spring

Spring

Oct. 17

Fall!! & spring

Spring only

Fall & spring
Sept. 17

Fall & spring
Spring

Spring only
Sept. 20

Spring

Spring only
Sept. 20

Spring
Sept. 13

Spring only
Spring

3
.56 kg

1.12 kg

2.24 kg

2.24 kg

Mowing
& Paraquat

Glyphosatel l

Glyphosate

Glyphosate

Treatment LSD .05 139 0.57 0.66 139 0.57 0.77

l/Fall mowing dates were Sept. 13 and 29, Oct. 13 and Nov. 3, 1978; spring mowing
dates were May 2 and 17 and June 4 and 21, 1979, except that the earliest
date was eliminated on plots receiving paraquat.

2
-/spring-applierl paraquat was on Apr. 24 and May 15 for the Apr. 20 and May 10

seedings, respectively, and expressed as kg cation/ha.

l/spring-applied glyphosate was on Apr. 24 and May 9 for Apr. 20 and May 10
seedings, respectively, and on the basis of kg/ha of the isopropyl amine salt.
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DIRE9l'-PLANI'ING OF LEGm1E'S - AN UPDATE

D. L. Linsoott, E. B. Rayburn, J. F. Hunt and R. H. Vaughan

ABSTRACI'

In a oontinuing effort to improve the probability for successful forage
establishment by direct-planting or no-tillage rrea.ns, we oonducted numerous
field experirrents at research stations and on a::mrercial fanns throughout
New York State in 1979. The~ and vegetation oontrol experirrents focused
on ~ situations: (a) direct-planting in stubbles of corn or small grains
in rotations and (b) direct planting in grass hay or pasture sods. In rrost
cases, the oonventional tillage-planting practices were eorrpared with the
direct-planting or limited-tillage practices. Forage included alfalfa,
birds foot trefoil and red clover. Herbicides for use depended on the site
and the particular problem to be addressed. Herbicides used alone or in
oornbination included glyphosate, paraquat, dalapon, 2,4-D, 2,4-DB, pronamide,
dicamba and EPIC.

All forages planted by no-tillage neans with herbicides for weed oontrol
established successfully in 1979 with the exception of two cases. The first
involved a site where atrazine carried over fran a previous corn crop and
destroyed the seedling legurres. The second involved an alfalfa planting
into a quackgrass (Agropyron repens L. Beauv.) sod soon after treat::Irent with
glyphosate. All other establishIrents were successful and compared favorably
with oonventional plantings or were better.

In the past 5 years, the incidence of successful no-tillage establish
rent of Lequmes into corn or smal.L grain stutbles has been over 95%. Inci
dence of successful plantings in sods in the sane tine frarre is not as great,
but is increasing as skills improve in selecting and utilizing herbicides
properly acoording to species involved and the best tine for application.
Best successes in sods have been experienced with birds foot trefoil and red
clover. However, alfalfa establishIrent probability in sod is on an upward
trend.

Although many of the ~ oontrol problems associated with direct plant
ing of legumes have been solved, there is still a need for new herbicides to
selectively oontrol annual grasses and broadleaf v.eeds energing after planting .

.Y Respecti vel y, Research Leader, Research Associate, Research SUpFOrt Special
ist, and Biological Research Technician. Science and Education Administra
tion, US Depart::Irent of Agriculture and the Depart::Irent of Agroncmy, 622
Bradfield Hall, Cornell University, Ithaca, New York 14853.
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CHLOROPROPHAMWITH SIMAZINEOR PARAQUATON ESTABLISHEDALFALFA

R. H. Vaughan and D. L. Linscott.!!

Abstract

Established stands of alfalfa in the Northeastern United States often
becorre infested with annual and perennial weeds and grasses. The purpose of
this study in 1979 was to evaluate canbinations of herbicides for effective
ness when applied in the Spring at the t.irre when alfalfa was breaking dornancy.

Combinations of chloropropham, simazine and Paraquat were applied on
April 12, 1979, to established 'Iroquois' alfalfa in three replications at rates
indicated in Table L wind conditions were calm and air t€!l'q?erature at the
t.irre was 7C. The evening following treatIrent there was a 10 an snowfall.
Plots were located on a Niagara silt loam at the Caldwell Field Research Farm,
Ithaca, New York. heeds .inc.luded Kentucky bluegrass (Pea pratensis L.) annual
bluegrass (Pea annua L.) ,witchgrass (Panicum capillare L:), fall panicum (Pani
cum dichotoffilflorurnMichx.). There were minor infestations of other annua-l-
grasses as well as sane orchard grass (Dactylis glorrerata L.) and quackgrass
[Agropyron repens (L.) Beauv.]. Perennial broadleaf species Lnc.Luded several

Plantago species, dandelion (Taraxacum officianale v-erer.), Hieracium species,
fleabane (Erigeron canadensis L.), rough cinquefoil (Potentilla norvegica L.) ,
and others. The broadleaf weed. population was not as serious a problem as the
grasses, but it was significant.

Yields for two harvests were taken. Because of drouth conditions in early
sumrrer this was one harvest less than normal.. Control of the grasses by chloro
propham alone and in canbination with simazine or Paraquat was excellent. The
corribinations gave better broadleaf weed control in general than the single
herbicide treatrrents. The three best corribination for overall weed control and
an increased alfalfa corrponent were: No. (8) chloropropham 2.24 kgjha + simazine
0.9 kgjha, No. (6) chloropropham 2.24 kgjha + simazine 0.45 kgjha and No. (10)
chloropropham L 12 kgjha + Paraquat 0.28 kgjha (Table 1). 'Ibtal yields of these
three corribinations were less than the controls but the Lequrre carponent was
considerably greater. It is suggested that the t.irre of application in relation
to alfalfa and weed stages of growth and good misture conditions following
treatrrents had rnich to do with the overall effectiveness.

Acknowledgerrents: The support of Dr. E. J. Spyhalski and PPG Industries, Inc.
is recognized.

Y Biological Research Technician and Research Leader respectively, USDA-SEA-AR
Depar trrerrt; of Agronomy, Cornell University, Ithaca, New York 14853.
Cooperative research between the US Departrrent of Agriculture, Science and
Education Administration and Cornell University.
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Table 1. Effect of chlorophopham in canbination wi.th sinazine or paraquat on~ and grass
control in established alfalfa. I

Herbicide Aifalfa
Forage Production

Hay Grass BL Needs

kg/ha kg/ha kg/ha % kg/ha % kg/ha % kg/ha

1st Harvest May31, 1979

1 O1l.oropropham 1.12 3635 68 2527 13 489 18 618
2 n 2.24 3015 70 2113 13 404 16 497
3 Sinazine 0.45 4025 58 2302 32 1340 10 383
4 . 0.90 2968 78 2323 12 363 10 284
5 Ol1oropropham 1.12 Sinazine 0.45 3040 67 2026 23 712 10 303
6 " 2.24 0.45 3224 78 2504 15 502 7 220
7 1.12 0.90 3056 75 2312 13 413 11 330
8 2.24 0.90 3006 87 2607 7 205 7 193
9 Paraquat 0.28 2906 68 1965 25 744 7 198

10 Olloropropham 1.12 Paraquat 0.28 2721 85 2326 5 137 10 258
11 " 2.0 n 0.28 2795 67 1840 13 390 20 559
12 OJntrol 4014 35 1415 47 1858 18 741

C.V.% 14 15 21 53 57 44 44
r.so05 341 9.1 356 8.2 272 4.5 128

2rrl Harvest 1979

1 O'l1oropropham 1.12 2200 88 1940 5 liO 7 149
2 n 2.24 2935 89 2617 5 153 6 165
3 Sinazine 0.45 2343 82 1943 13 279 5 121
4 " 0.90 2135 89 1830 7 146 4 93
5 O'l1oropropham 1.12 sinazine 0.45 2664 88 2352 8 174 4 118
6 " 2.24 0.45 2749 93 2578 5 liO 2 60
7 " 1.12 0.90 2637 92 2421 4 119 4 97
8 2.24 0.90 3269 95 3095 3 113 2 63
9 Paraquat 0.28 2755 84 2312 12 325 4 llil

10 O'l1oropropham 1.12 Paraquat 0.28 2876 95 2733 2 69 3 73
11 " 2.0 0.28 2386 89 2li2 6 159 5 115
12 OJntrol 2736 75 2049 16 448 9 244

C.V.% 15 4 17 36 31 38 41
LSD0 5 302 2.8 308 2.2 44 1.5 37

Total Harvest '79

1 O'l1oropropham 1.12 5836 75 4469 10 599 14 767
2 " 2.24 5950 79 4731 9 558 12 662
3 Sinazine 0.45 6389 67 4245 25 1619 8 504
4 0.90 5104 83 4217 10 508 6 377
5 O'l1oropropham 1.12 Sinazine 0.45 5705 76 4378 16 908 7 421
6 n 2.24 " 0.45 5935 85 5082 11 612 5 280
7 1.12 0.90 5694 87 4734 9 531 8 428
8 " 2.24 0.90 5604 91 5780 5 318 4 256
9 Paraquat 0.28 6276 75 4276 19 1065 6 317

10 O'l1oropropham 1.12 Paraquat 0.28 5598 90 5060 4 206 6 333
11 " 2.0 " 0.28 5183 77 3960 10 548 13 574
12 OJntrol 6751 51 3464 34 2300 15 986

c.v.s 11 10 18 13 47 41 39
r.soOS 473 6.6 608 5.9 292 3.1 147

lHerbicides applied April 12, 1979 in 262 1/ha H2O. Rates are listed in ai/ha. Plots located
at the CaldtNe11Field Research Fann, 0Jrne11 University, Ithaca, N.Y. BL irrlicates broadleaf
weeds.
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INFLUENCEOF MANAGEMENTPRIOR TO DIRECT-PLANTINGON THE ESTABLISHMENTOF LEGUMES

E. B. Rayburn, D. L. Linsoott, and J. F. Hunt1l

ABS'I'RACl'

The developrent, of better and alternative n:eans of ~ oontrol and
means for reducing tillage are irnp::>rtant concerns in maintaining agricultural
productivi ty in a society bound by the need to conserve energy arrl maintain
environn:ental quality. Using livestock for grazing weeds prior to no-till
renovation of pastures has been recanrended as a weed oontrol n:ethod in such
systems. A corrpilation of direct planting research has also shown that
direct planting after grazing is generally nore successful than where grazing
is not used. In 1978 an experinEnt was initiated to ccmpare the effects of
grazing and rrechanical harvest in oonjunction with herbicides for Perennial
forage grass oontrol during establishm:mt of legurres by direct sod seeding.

A tirrothy-bluegrass-quackgrass pasture at Miner Research Institute (18
km north of Plattsburgh, N.Y.) was cross fenced into four paddock pairs to
evaluate the influence of grazing vs , haying in oombination with several
herbicide trea1::lrents on the no-till establishIrent of 'Errpire' birds foot
trefoil and I Pennsoott I red clover. First growth forage was renoved by means
of the manaqerrent, trea1::lrents in early June. Herbicides trea1::lrents were
sprayed on 22 June and were Paraquat at 1/2 kgjha, glyphosate at 1 kgjha and
2 kg/ha and a no herbicide check. Seed was planted with a John Deere Power
Till drill on 22 June. The weather was typified by good early sunmer rain
fall follow=d by a late sunmer dry SPell. Soil rroisture was excellent at
the tine of spraying and planting with clear wam weather at the tine of
spraying. The sandy soil at this site was derived fran an old esker bed
mined for gravel which had been reclaimed by manure application and grazing.

Stand ratings at 25 days past planting found a significantly greater
seedling growth and Percent weed kill (forage grasses) on the area grazed
prior to herbicide application and planting (Table 1). These differences
were still n:easurable in October. 'Ibtal dry matter yields the year follow
ing establishment were not affected by rnanagerent or herbicide. However,
the yield of the planted Lequme was significantly increased by grazing prior
to planting. Of the herbicides, glyphosate at 1 or 2 kgjha increased the
planted legurre yield but Paraquat at 1/2 kgjha did not. A significant rnanage
n:ent by herbicide interaction showed that all herbicide treatrrents gave in
creased legurre yields when applied under grazing rnanagen:ent as ccmpared to
no herbicide under haying manaqerrent, and that only the glyphosate treatrrents
increased legume yields as ccmpared to no herbicide under grazing rnanagen:ent.

11Research Associate, Departzrent; of Agronort¥, Cornell University, Research
Leader, SPA, US Depar'trrent; of Agriculture, Research Support SPecialist,
Departzrent; of Agronany, Cornell University, 624 Bradfield Hall, Ithaca,
New York. Cooperatiive Investigations between the U.S. DePartment of
Agriculture and Cornell University.
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Table 1. Influence of rnanagerrent and herbicide treatnent prior to direct
planting of I Elnpire I birds foot trefoil and I Pennsmtt' red
clover on seedling establishment 25 days past planting and on
dry matter yield in the year following planting (average of the
two species).

Stand Ratings 25 days past planting

Managerent Prior to Planting

Grazed

Hayed

LSD.05

N::>
Seedlings

I. 2m2

11

5

N.S.

Seedling
Height

(em)

5

2

1

Weed
Height

(em)

15

18

N.S.

Percent
Weed
Kill

58

44

10

Herbicide Prior to Planting

Paraquat 1/2 kg/ha

Glypoosate 1 kg/ha

Glyphosate 2 kg/ha

Check

LSD.OS

8 3 19 43

11 3 14 79

10 4 14 82

3 2 20 0

4 N.S. 2 8

Dry Matter Yield Year Following Planting

Total
Planted
I.egurre

Grass Broadleaf
Weed

--------------t/ha-----------------------

Managerrent Prior to Planting

Grazed 4.9 1.7 2.8 0.5

Hayed 3.9 0.2 3.0 0.7

LSD.05 N.S. 1.1 N.S. N.S.

Herbicide Prior to Planting

Paraquat 1/2 kg/ha 4.1 0.6 3.0 0.5

Glyphosate 1 kg/ha 4.4 1.5 2.3 0.6

Glyphosate 2 kg/ha 4.8 1.4 2.8 0.6

Check 4.2 0.4 3.3 0.5

LSD.05 N.S. 0.5 0.4 N.S.
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HERBICIDECOMBINATIONSFOR OILSEED SUNFLOWERS

1/R. R. Hahn-

ABSTRACT

Herbicides and herbicide combinations were evaluated for crop safety
and for the control of common ragweed (Ambrosia artemisiifolia L.) and
giant foxtail (Setaria faberi Herrm.) in oilseed sunflowers in Seneca
County, New York during the 1979 growing season. The soil type was a
Honeoye silt loam with 3.5% organic matter and a pH of 6.2. The field
was chisel-plowed in the fall of 1978. A field cultivator was used prior
to the application of the preplant-incorporated treatments and incorpor
ation was accomplished with a double cultimulching. Herbicide treatments
were applied to 10 by 25 ft plots using a compressed air plot sprayer
calibrated to deliver 25 gpa of spray solution and were replicated four
times. Preplant-incorporated treatments were applied May 5; the sunflowers
were planted May 7; preemergence and postemergence applications were made
on May 9 and June 1, respectively. On June 1 the sunflowers had four to six
leaves and the common ragweed was in the two to four leaf stage.

Sunflower ~nJury ratings and control ratings of common ragweed and
giant foxtail are shown in Table 1. Rainfall was limited to 0.36 inches
during the two weeks following preemergence applications; however, 1.65
inches fell during the third week. As a result, preemergence treatments
were not as effective as might have been expected. Several herbicide
combinations of preplant-incorporated and preemergence herbicides were
effective in controlling the common ragweed and giant foxtail with
combinations of trifluralin and RH-2512 providing the best weed control.
Both preemergence and post emergence applications of RH-2512 caused some
sunflower injury; however, the postemergence application of 0.25 Ib/A was
more injurious than the preemergence applications of 1.0 or 1.5 Ib/A.

!/Extension Assoc., Dept. of Agron., Cornell Univ., Ithaca, NY 14853.
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Table 1. Sunflower injury ratings and control ratings of common ragweed
and giant foxtail with various herbicide treatments in 1979.

Herbicide(s)

Treatment

Ibs/A App1.

Injury and control ratings
a

Sunflower CommonRagweed Giant Foxtail

1. Alachlor
2. Chloramben
3. EPTC
4. Metolachlor
5. Pendimethalin
6. Profluralin
7. RH-2512
8. RH-2512
9. RH-2512

10. Trifluralin
11. Chloramben

Alachlor
12. Chloramben

Metolachlor
13. Chloramben

Pendimethalin
14. Profluralin

Chloramben
15. Trifluralin

Chloramben
16. EPTC

Trifluralin
17. Trifluralin

RH-2512
18. Trifluralin

RH-2512
19. Trifluralin

RH-2512
20. Control

l.s.d. @5%level
1. s.d. @1% level

2.00
3.00
3.00
2.00
2.00
1.00
1.00
1.50
0.25
0.75
2.00
2.00
2.00
2.00
2.00
1.50
1.00
2.00
0.75
2.00
3.00
0.75
0.75
1.00
0.75
1.50
0.75
0.25
0.00

PRE
PRE
PPI
PRE
PRE
PPI
PRE
PRE

PO
PPI
PRE
PRE
PRE
PRE
PRE
PRE
PPI
PRE
PPI
PRE
PPI
PPI
PPI
PRE
PPI
PRE
PPI

PO

0.3
0.5
0.3
0.0
1.3
0.7
1.7
2.0
3.3
0.0
0.3

0.3

0.7

0.0

0.3

0.0

1.5

2.3

3.0

0.0

0.8
1.1

3.3
5.7
6.0
2.5
2.3
3.0
5.5
6.7
5.7
3.5
6.0

5.3

4.3

6.0

2.3

6.3

7.3

7.5

4.7

0.0

2.7
3.6

3.5
1.3
5.3
4.7
5.3
5.3
5.5
8.0
1.3
5.3
3.0

5.0

5.3

6.5

7.0

6.5

9·0

10.0

4.7

0.0

1.7
2.3

a I nj ury ratings (0 = no injury) made June 12, 1979; weed control ratings (0 =
no control, 10 = complete control) made September 8, 1979.
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POSTEMERGENCECONTROLOF CRABGRASSWITHBAS 9052 OH
IN NEWALFALFAANDHED CLOVERSEEDINGS

R. A. peterJl

ABSTRACT

Applications of BAS 9052 OH (2-(N-ethoxybutyrimidoyl)-5-(2-ethylthiopropyl)
-3-hydroxy-2-cyclohexen-l-one) at .28 and .56 kg ai/ha with and without oil and
BAS 9021 OH at .84 and 1.68 kg ai/ha were made as an early postemergence treat
ment on July 6. The experimental area was an alfalfa seeding made June 13, 1979
with a heavy infestation of volunteer large crabgrass. On this date both alfalfa
and large crabgrass were in the two-three leaf stage. Late postemergence appli
cations of BAS 9052 at .56 kg and L 12 kg ai/ha and BAS 9021 at L 12 and 2.24
kg ai/ha with and without oil were made on July 27 on both alfalfa and red clover.
On this date the crabgrass was 15-20 cm in height and overgrowing the legumes
which averaged 25 cm in height.

All of the early postemergence applications of BAS 9021 and 9052 gave
complete crabgrass control. Stunting followed by a purpling of the leaves
was followed by slow death. At the late postemergence stage of growth the
BAS 9052 was distinctly more effective in crabgrass control than BAS 9021
with all treatments of the former giving total kill. Only the 2.2 kg/ha rate
with oil of BAS 9021 controlled the crabgrass at this relatively advanced
stage of growth (25 cm in height). Kill was quite slow but the treatments
were effective in releasing the legumes.

No injury to the alfalfa was observed from either the early or late post
emergence treatments from either herbicide. Yields of alfalfa were signifi
cantly increased over the control. When the BAS 9052 was applied to the red
clover in the postemergence treatments there was some initial injury as shown
by crinkled and strap-like leaflets. These symptoms were outgrown by the time
of harvest in October.

BAS 9052 shows considerable promise as a grass herbicide for postemergence
applications on red clover and especially on alfalfa. A postemergence grass
killer for legumes is very much needed for grass control in no-tillage seedings
since currently registered herbicides active on grasses are all preplant in
corporated materials which cannot be used for no-tillage.

Professor of Agronomy, Plant Science Department, University of Connecticut,
Storrs, CT 06268.
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CONTROLOF MULTIFLORAROSE IN PASTURES

B.M. Barbour and J.A. Meade 1/

ABSTRACT

Five herbicides in nine formulations were evaluated in Sussex County,
New Jersey on a Hero loam soil for control of multiflora rose. Glyphosate,
at 1% and 2%, picloram, at 2,4, and 6 lbs/A, and triclopyr, at 3 lbs/A, all
gave acceptable control. However glyphosate at .5% and triclopyr at 1.5 lb/A
appeared to be inadequate to kill the plants and regrowth occurred.

Dicamba was evaluated in four formulations alone, and one formulation
that included 2,4,-D. None of the formulations that contained dicamba alone
gave adequate control but the dicamba spray did exhibit a marked activity
compared to the granular forms of dicamba. The dicamba - 2,4-D combination
was the only other material in this trial that gave lasting control.

INTRODUCTION

Multiflora rose was introduced to the country in 1886 for use as an
understock for ornamental roses (1). In the late 1930's it began to be used
commonly as a "living fence" through recommendation of the Soil Conservation
Service. Its inherent vigor combined with its ability to propagate itself,
both sexually and vegetatively, have led to its spread well beyond the
boundaries of its intended uses. Many counties in New Jersey have declared it
a noxious weed and forbade its intentional importation or propagation within
their boundaries. In some areas large acreages of pasture land have been com
pletely covered by multiflora rose and taken out of oroduction.

The spread of multiflora rose is aided in nature by birds such as the
cedar waxwing (Bombycilla cedrorum) and robin (Merula migratoria) (2).
Because of this, the already large established populations of the plant, it is
likely to be a major invading species of unmowed pastures from hence forward.

In New Jersey the available means of cultural controls are repeated mowing
and excavation of the entire plant, roots and all. The fact that both of these
procedures are labor intensive and sometimes impossible in rough terrain, led
to the identification of a clearcut need for effective chemical control.

This series of experiments tested five herbicides and nine formulations
at varying rates in an attempt to determine relative effectiveness on multi
flora rose and the lowest effective rates. Observations spanned a period of
three years with up to two full years of post-treatment observation of some
materials.

17 Sussex County Agricultural Agent and Extension Specialist in Weed Science,
respectively, Cooperative Extension Service, Cook College, New Brunswick,
N.J. 08903
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MATERIALSANDMETHODS

The site of this study was a moderately infested pasture in Sussex County,
New Jersey near Frankford Plains. The topography was generally level and the
soil Hero loam.

The bushes selected ranged from four to ten feet in height and three to
twelve feet in diameter. Each bush comprised a single treatment. Applica-
tions of the various herbicides took place on three dates, July 15, 1977, May 30,
1978, and September 25, 1978.

For the 1977 trials, band pumped knapsack sprayers were used for the liquid
formulations which included glyphosate [N-(phosphonomethyl) glycine] and tri
clopyr [(3,5,6-tricloro- 2 - pyridinyl) oxy) acetic acid]. Separate sprayers
were used for the glyphosate and triclorpyr and again when applying glyphosate
and Krenite. Foliage was sprayed to the point of runoff. Granular materials
were hand applied evenly over a 100 square foot area marked off with stakes
that usually completely contained the bush and its boundaries. The granular
materials included dicamba [3,6-dichloro-o-anisic acid] 10% pellets and 5 and
lOG formulations and picloram [4-amino3,5,6-trichloropicolinic acid].

Observations were made on the dates indicated in Table I and control was
estimated by percent defoliation. Untreated bushes in the field served as
controls and were rated on all dates as zero percent defoliation.

On May 30, 1978 dicamba 5 and lOG formulations were applied for a second
trial along with a 4 WS dicamba formulation and a dicamba plus 2,4-D [(2,4-di
chlorophenoxy) acetic acid] formulation 1/. Rates, number of replicates, and
observations are shown in Table II.

The last application date was September 25, 1978. Glyphosate at .5 and
1% [v/v] and Krenite [ammonium ethyl carbamoylphosphonate] 1% [v/v] were applied
with separate knapsack sprayers up to the point just before runoff. Total
coverage was striven for but some of the Krenite bushes originally treated
were thought not to have received total coverage. In sofar as these could be
identified, those bushes were dropped from the experiment when the data was
tallied.

The number of replicates ranged throughout the tests from one in the
earliest applications to four in the last application. The single replicates
of dicamba on the first application date were augmented the second year with
additional treatments of dicamba having three replicates.

Anecdotally, it may be noted that the first year's work was hampered by
cows which ate the yellow plastic tape used to mark the bushes. Eventually a
double marker system was devised using blue tape, which seemed less enticing
to the bovine eye, and wooden stakes placed as far as possible under the bush's
dripline seemed to be a more durable marking system.

RESULTSANDDISCUSSION

Observations of the 1977 plots indicated that glyphosate at 1% (v/v) and
2% concentrations and picloram at 2, 4 and 6 lb. rates were generally effective
in controlling multiflora rose (see Table I). It was also observed that

1/ Banvel Weedmaster 4WM
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glyphosate had the unique side effect of making the canes very brittle so that
machinery or cattle coming in contact with the dead bushes could easily shatter
and pu1varize the remains of the multiflora rose bush. No other material used
in these tests had the same effect. Tric10pyr was also effective at the 3 1b
rate. At 1.5 1bs the plants recovered almost completely after two years.

TABLE I
PERCENTDEFOLIATION1/

Herbicide Number
& of OBS 1 OBS 2 OBS 3

Formulation Rate Reps. 7/21/78 5/26/78 7/5/79

Dicamba 10 G 2 ai/a 1 15 0 0
4 1 0 0 0
6 1 0 0 0
8 1 15 0 0

Dicamba 5 G 2 ai/a 1 15 0 0
4 1 20 0 0

Dicamba 10% 2 ai/a 1 30 0 0
4 1 25 0 0
6 1 15 0 0
8 1 10 0 0

PERCENTDEFOLIATION])

Pic lor am/OK 2 ai/a 2 20* 83 90
4 2 65* 100 97
6 2 73 100 100

Tric10pyr 1.5 ai/a 2 100 100 100
3 2 100 100 100

G1yphosate 1% solu-
tion 2 100 100 100

2% 2 95 100 100

Application Date: June 15, 1977

Dicamba at all rates and formulations was apparant1y ineffective but since
the treatments were not replicated in this initial test, no conclusions could
be drawn.

On May 30, 1978, replicated treatments of four dicamba formulations were
applied. The bushes were in early bud, humidity was high, and the temperature
was warm at 30°C. Four months later, in September, all treatments looked pro
mising but the dicamba 2-4D formulation was the only treatment that achieved
total defoliation. One year later, the 4 WS dicamba treatments were recovering
and only the dicamba 2-4D was effective. The granular dicamba formulations had
not killed the multiflora rose bushes at any of the tested rates.

1/ Because of lack of repetitions, no statistical significance is attributed

1/ All data significant at. the .05 level unless marked with asterisk
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TABLE II
PERCENTDEFOLIATION11

Herbicide Number
& of OBS 1 OBS 2

Formulation Rate Reps. 9/25/78 7/5/79

Dicamba 5G 4 ai/a 3 83 25*
10 3 60 27*

Dicamba lOG 4 ai/a 3 45 2*
10 3 85 47*

Dicamba 4 WS 4 ai/a 3 95 83

Dicamba 4 WM 4 ai/a 3 100 100

Application Date: May 30, 1978
Air Temp: 30°C., sunny, high humidity

Rose in early bud

On September 25, 1978, a third set of applications were made using gly
phosate and Krenite. This was a fall application of glyphosate as opposed to
the initial trial which was put on in June. As before, the glyphosate was ef
fective at the 1% concentration. The .5% treatment looked good the following
spring (100% defoliation) but those same plants were well on their way to re
covery by July.

TABLE III
PERCENTDEFOLIATION

Herbicide
&

Formulation

Glyphosate

Krenite .!±/

Number
of

Rate Reps .

. 5% v/v 3
1 % v/v 3

1 % v/v 4

OBS 1
4/17/79

100
100

100

OBS 2
7/5/79

48*
100

76

Application Date: September 25, 1978
Air Temp: 18°C., sunny

Rose bearing mature fruit

The Krenite treatment at 1% v/v concentration showed no refoliation the
following April but it turned out that budbreak had only been delayed. In July
the Krenite treated bushes had partially refoliated and .appear ed to be recovering.
Further trials with Krenite are necessary before any conclusions can be drawn.

2/ All data sign~ficant at the .05 level unless marked with asterisk

~/ X-77 added to Krenite treatments, 5 ml per half gallon
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COMPUTERIZED COLLECTION AND PROCESSING OF FIELD PLOT DATA

Lee Torgerson 1/

ABSTRACT

The Datamyte 900 and Datamyte 1000 portable, battery powered
data collectors are described for use in gathering field plot
or greenhouse data. The Datamyte is used to replace the field
book and pencil method of collecting data. The advantages of
using the Datamyte is that the data are stored in computer format
ready for immediate transmission to your computer system. This
eliminates manual transcription and keypunching of the data.
Results can be obtained immediately and errors can be minimized
by using the Datamyte. Details of the system will be presented
along with examples of data collection techniques.

1/ Datamyte Sales, Electro/General Corporation,
14960 Industrial Road, Minnetonka, MN 55343
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SOYBEAN/ANNUALGRASSCOMPETITIONASMODIFIEDBYDICLOFOP;
PRELIMINARYINFORMATION

G. P. Albaugh and D. L. Regehrl!

ABSTRACT

Williams soybeans were planted conventionally on 21 June in a field
of predominately Portsmouth sandy loam soil with a knownheavy infesta
tion of giant foxtail. The field was divided into randomly assigned
plots 4 rows wide by 10.7 mTters long. The chemical treatments were 0,
0.56,0.84, and 1.12 kg·ha- a.i. diclofop applied when the grasses were
pre-emergent, at the 2 - 3 leaf stage and at the 4 - 5 leaf stage.
Cultural treatments were with or without cultivation, imposed two weeks
after the application of the 4 - 5 leaf stage chemical treatments. Plots
were visually rated (range: 0 = no control, 10 = complete control) on
23 July, sampled for weed and crop above ground biomass in mid-September
and sampled for grain yield on 22 October.

Visual ratings suggest a strong relationship between cultivation
and chTmical treatment. The plots that received either 0.84 of 1.12
kg·ha- diclofop at the 4 -5 leaf stage, followed by cultivation were
visually the best in terms of grass control. Plots that received only
cultivation invariably had weeds growing in the row, while those re
ceiving only chemical treatment were not completely weed free. Chem
ically treated plots were easier to cultivate due to root pruning of the
weeds. Cultivation thus caused less crop damagethan in plots without
diclofop. Biomassand grain yield data will be discussed at the meeting.

l! Graduate Research Assistant and Assistant Professor, Dept. of Plant
Science, University of Delaware, Newark, Delaware 19711
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EFFECT OF SNAP BEANROWSPACING ON WEEDCOMPETITION

J.R. Teasdale and J.R. Frank!/

ABSTRACT

The objective of this study was to determine the effect of row spacing
on competition between snap beans and weeds. The same experiment was
conducted at Beltsville, MD and Frederick, MDduring 1979. 'Checkmate' snap
beans were planted at the same plant density in all plots; only the plant
arrangement differed. Treatments consisted of five row spacings (by within
row spacings): 6" by 6", 10" by 3.6", 14" by 2.6", 18" by 2", and 36" by I".

For most variables measured, the 6" to 18" row spacings gave a similar
response. Therefore, an 18" row spacing was sufficient to provide most
of the benefits of narrow row spacing and the term "narrow row" will
refer to row spacings up to 18".

At Beltsville, total weed growth (as measured by fresh weight) was
significantly reduced by narrow rows compared to 36" rows. Of the two
dominant species in the Beltsville study, common purslane (Portulaca
oleracea L.) growth was reduced more by narrow row spacings than was
yellow nutsedge (Cyperus esculentus L.) growth. Weed growth reduction
by narrow row spacings could be explained by leaf canopy closure and
light penetration data. Rate and extent of leaf canopy closure increased
with decreasing row spacing and light measurements showed a corresponding
decrease in light penetration through the leaf canopy. Light penetration
was reduced by at least 93% for the 6" to 18" rows, but only by 46% for
the 36" rows. At Frederick, row spacing had no effect on growth of the
varied population of perennial weeds at that site. This may be explained
by incomplete canopy closure (no row spacing reduced light penetration
by more than 63%) which allowed equivalent weed growth at all row spacings.

All row spacings were included in both hoed and weedy plots. In hoed
plots, narrow row spacings yielded an average of 11% and 15% more than
the 36" row spacing at Beltsville and Frederick, respectively. This yield
increase probably reflects the reduction of intraspecific competition as
a result of more uniform plant distribution within narrow rows. In weedy
plots, bean yield results were different at each location. At Frederick,
weed pressure was not sufficient to affect yield and weedy plot yields
did not differ significantly from hoed plot yields. At Beltsville, weed
suppression by narrow rows resulted in significantly greater bean plant
weight and bean yield in narrow row plots compared to 36" row plots.
Weed competition reduced narrow row yields by an average of 11% but reduced
36" row yields by 60% compared to the corresponding row spacings in hoed
plots.

Plant Physiologist, USDA-SEA-AR, Beltsville, MD 20705 and Research
Horticulturalist, USDA-SEA-AR, Frederick, MD 21701
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EFFECTOF TRIFLURALINONMETRIBUZINTREATEDTOMATOES

B. B. Messier and R. A. Ashley 11

ABSTRACT

Metribuzin injury to soybeans has been shown to be reduced by triflura
lin in combined preplant incorporated applications. Field experiments were
conducted to determine the effect of trifluralin preplant incorporated 1.1
kg!ha on injury resulting from foliar application of metribuzin 0.56 kg!ha
to 'Heinz 1350' tomato transplants in hoed plots. Since several studies
have indicated that low light before metribuzin treatment, high light after
treatment and low photosynthate reserves predispose plants to metribuzin
injury the effects of hardening trifluralin and shade after metribuzin post
emergence were assessed. In a second experiment, the effects of hardening,
trifluralin and shade before metribuzin late postemergence were evaluated.

Metribuzin injury seven d~s after treatment was determined by differ
ences in mean dry weight of leaves between treatments with no metribuzin
and treatments including metribuzin. In both the post emergence and late
postemergence experiment, the mean dry weights of the metribuzin treatments
were less than any of the means from treatments not including metribuzin.
Injury levels were considered acceptable when rated visually during the two
weeks following metribuzin treatment.

Plants treated with trifluralin did not show significant differences in
dry weight attributable to metribuzin under light conditions which predis
pose plants to metribuzin injury. Metribuzin postemergence on otherwise un
treated plants produced a significant difference in dry weight (g) (1.173 vs.
0.876) but differences caused by metribuzin were not significant when plants
were treated with trifluralin (1.168 vs. 0.915) or shade for four d~s after
metribuzin (1.297 vs. 1.059). Plants that were shaded for four days before
metribuzin late postemergence suffered significant dry weight loss (2.336 vs.
1.770) but significant loss was prevented by trifluralin in the same circum
stances (2.237 vs. 1.801). Hardening failed to prevent significant differences
due to metribuzin postemergence (1.2444 vs. 0.863) or late postemergence on
preshaded plants (2.508 vs. 1.731). Pretreatment does not appear to be neces
sary for trifluralin to increase tomato tolerance to metribuzin.

11Grad. Research Asst. and Assoc. Prof. Horticulture, Plant Science Dept.
Univ. of Connecticut, Storrs, CT 06268
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INFLUENCEOFWINDEROSIONONSURFACEAPPLICATIONSOFATRAZINE

A. E. M. Chirnside and D. L. RegehrlJ

ABSTRACT

Approximately 90%of the corn grown in Delaware is produced under
conventional tillage practices. These cultural practices leave the
fields very susceptible to wind erosion. Subsequently, surface applied
agricultural chemicals may be carried from the field with the eroded
soil resulting in erratic weed control and reduced crop yields. A
wind tunnel apparatus was used to study the movementof atrazine with
the wind eroded soil. Soil to be eroded was placed in trays (62 cm x
31 cm) even with the floor of the leeward end of the tunnel. A col
lection basin was positioned to the rear of the soil tray and was en
closed through the use of Typar(R) (spunbonded polypropylene) in order
to trap soil particles without interrupting air flow. Atrazine was
applied to the soil trays at the rate of 2.8 kg/ha. The effect of soil
moisture on the amount of soil and concentration of atrazine movedwas
assessed. Evesboro loamy sand was used for all studies. Moisture
levels included 0%, 1.25%, 3.75%, 5%and 10%. Soil treatment was ex
posed to 40 km/h winds for a period of 20 minutes. As soil moisture
increased, the amount of soil eroded decreased. The eroded soils are
being analyzed for atrazine concentration through gas chromatography.

l/ Graduate Research Assistant and Assistant Professor, Dept. of Plant
Science, University of Delaware, Newark, Delaware 19711.
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FURTHERSTUDIES ON AZIDE-STIMULATEDWEEDEMERGENCE

W. Hurtt and R. B. Taylorsonl/

ABSTRACT

Field studies concerned with the chemical promotion of weed emergence
were continued at Frederick, MD in 1979. The test area was fallow land that
had been undisturbed for 2 years and the soil was a silt loam containing
1.7% organic matter. Site preparation consisted of rotary tilling the area
twice to a final depth of ca 20 cm. Plots, 1.3 by 8.5 m, were arranged in
a randomized complete block design with six blocks. Sodium or potassium
azide, ammonium nitrate, and butylate were applied to the soil surface with
a bicycle sprayer in 244 L/ha of water and immediately incorporated with
the rotary tiller to an average depth of 8 cm.

Weed counts 13 days after application of the chemicals revealed that
sodium azide at 4.5 kg/ha significantly increased the number of grass plants
by 97% over that of the control. No treatments significantly increased
numbers of broadleaf weeds. Butylate at 0.4 kg/ha inhibited emergence of
grass and broadleaf weeds by 33 and 32%, respectively.

At the 20-day weed count, the 4.5 kg/ha sodium azide plots contained
168% more grass and 186% more broad leaf weeds than the controls. The
9.0 kg/ha sodium azide treatment, although not significant at the 5% level,
appeared to stimulate the emergence of both grasses and broadleaf weeds
with enhancements of 120 and 126%, respectively.

Evaluation of the plots 27 days after treatment indicated essentially
the same trends in stimulation of weed emergence as were found at 20 days.
Sodium azide at 4.5 kg/ha enhanced both grass and broadleaf populations by
130 to 150%, and the 9.0 kg/ha treatment caused nonsignificant 67 to 100%
increases in emergence.

Counts were made of the redroot pigweed (Amaranthus retroflex~s L.)
and tumble pigweed (Amaranthus albus L.) populations 50 days after treat
ment. Analysis of the data showed that the 9.0 kg/ha sodium azide plots
contained more pigweeds than the control plots. When the data were
segregated into the redroot and tumble pigweed components, the results
were significantly changed. Sodium azide at 9.0 kg/ha had no real effect
upon the population of redroot pigweed but increased the population of
tumble pigweed by a factor of three to four.

!/Plant Physiologists:
SEA, AR, Frederick, MD
Beltsville, MD 20705.

Weed Physiology & Growth Regulator Research, USDA,
21701; and Weed Science Lab., USDA, SEA, AR,
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THEUSEOFK+/86 Rb+FLUXASA MEASUREOFHERBICIDEEFFECT

G. P. Albaugh, D. L. Regehr, and H. Frickll

ABSTRACT

It has been observed in the field that diclofop has the ability to
to chemically "prune" the root system of manyannual grasses. This
observation led to the speculation that ion flux into diclofop treated
roots maybe altered.

Workconducted with the primary roots of etiolated maize seedlings
demonstrates that an exposure to 1 x 10-4 Mdiclofop for 15 minute6 is
required in vitro to cause a 50%reduction in apparent influx of ~ Rb+
in root segments assayed via liquid scintillation spectrometry.

The use of liquid scintillation counting as a tool for herbicide
investigation offers certain advantages. Amongthese is the ability
to ascertain whether a compound'sactivity is an external or internal
phenomenonby noting the presence or absence of a lag time before effect
is observed. If external (if no lag time is required), a variety of
efflux experiments maybe designed to distinguish between compoundswhich
alter membranepermeability or cause the membraneto be 1I1eaky ll , as
opposed to those that inhibit initial uptake of K+/86Rb+. These tech
niques are being used to compare diclofop with other phenoxy-phenoxy
compounds.

l! Graduate Re~earch Assistant and Assistant Professors, Dept. of Plant
Science, University of Delaware, Newark, Delaware 19711
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THE WEEDSOF LONGISLANDIII. SAURURACEAETO PLATANACEAE

Richard Stalter 1/

ABSTRACT

The present study is a continuation of work dealing with
the weeds of Long Island. The investigation included a survey
of herbarium specimens in the Brooklyn and Bronx Botanical
Gardens and field work by the investigator and his students
in various habitats on Long Island from 1971 to the fall of
1979. This section is represented by thirty-eight families,
one hundred thirty genera, and three hundred twelve species.

INTRODUCTION

A brief description of Long Island, its geology, soils
and study sites has been previously described by the author
(#3, #4). The objective of the present study was to identify
the families, genera, and species of dicotyledonous plants
native to Long Island. A second objective was to identify the
troublesome weeds.

METHODS

The study was initiated in the summer of 1971 and
continued until the fall of 1979, and involved an intensive
investigation of a large variety of sites on Long Island
previously described by the author (#3). These sites were
visited by the author and his students and the taxa there were
collected and identified. The author gratefully acknowledges
the help provided by the taxonomists on Long Island and New
York City. Taxa in Long Island collections and the Brooklyn
and Bronx Botanical Gardens were examined in compiling the
present list.

RESULTSANDDISCUSSION

Thirty-eight families, one hundred thirty genera, and
three hundred twelve species have been identified in this
section. Many of the species are our most common weeds
including smartweed (polsgOnum spp.), dock (Rumex sPp.), lambs
quarters (Chenopodium a1 um), redroot pigweed (Amaranthus
retroflexus), spiny pigweed {Amaranthus ~inosus), carpet weed
(Mollugo verticillata), common purslaneortu1acca oleracea),
mouseear chickweed (Cerastium vulgatum), chickweed (Stellaria

1/ Director of the Environmental Studies Program, St. John's
University, Jamaica, N. Y. 11439
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media), and pepper grass (Lepidium virfinicum). While the
aforementioned species pose a problem 0 the farmer, arborescent
species deserve special consideration, especially to those who
manage and maintain our rights-of-way. Woody members of the
Juglandaceae, Corylaceae, Fagaceae, Moraceae, and Magnoliaceae
can be considered troublesome "weeds" since their stature is not
compatible to proper care and maintenance of power line,
roadside, railroad, and pipeline rights-of-way. Control of
undesirable woody vegetation, plant succession, and right-of
way management has been previously discussed (#2).

A list of the Saururaceae to Platanaceae follows. Classi
fication follows that of Fernald (#1). Important weeds are
preceded by an asterisk (*).

LITERATURECITED

1. Fernald, M. L. 1950. Gray's Manual of Botany. American
Book Company, N. Y. 8th Edition. 1632 pp.

2. Stalter, R. 1978. Stable Plant Communities - Their
Development and Maintenance. Proceedings of the North
eastern Weed Science Society 32: 71-83.

3. Stalter, R. 1979. The Monocotyledonous Weeds of Long
Island. Proceedings of the Northeastern Weed Science
Society 33: 83-89.

4. Stalter, R. 1979. The Weeds of Long Island II. The
Compositae. Proceedings of the Northeastern Weed Science
Society 33: 90-93.
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Table 1. The flora or Long Island, 8aururaceae - Platanaceae. An asterie k (*)
!'J'8oeeds troub1esaae weeds.

FAGAC'":AE
SAURURACEAE

Saururus cernuus L.

SALICACEAE

Populus alba L.
Populus balsamifera L.
Populus deltoides Karsh.
Populus grandidentata Michx.
Populus heterophylla L.
Populus tremuloides Michx.
Salix alba L.
Salix babylonica L.
Salix caorea L.
Salix cordata Michx.
Salix discolor Muhl.
Salix fragilis L.
Salix humilis Marsh.
Salix humilis ~~rsh.

var. microphylla (Anderss.) Fern.
Salix interior Rowler
Salix lucida Muhl.
Salix nigra ¥~rsh.

Salix pentandra L.
Salix sericea Marsh.

MYRICACEAE

Comptonia Peregrina (L.) Coult.
var. asplenifolia (L.) Fern.

Myrica' cerifera L.
Myrica gale L.
Myrica pensylvanica Loisel.

JUGLANDACEAE

Carya cordiformis (Wang.) K. Koch
* Carya glabra (Mill.) Sweet

Carya laciniosa (Michx.) Loud.
Carya ovalis (Wang.) Sarg.

*Carya ovata (Mill.) K. Koch
* Carya tomentosa Nutt.

Juglans cinerea L.
* Juglans nigra L.

CORYLACEAE

Alnus glutinosa (L.) Gaertn.
Alnus incana (L.) Moench
Alnus rugosa (DuRoi) Spreng.
Betula. alba L.

* Betula l"nta L.
* Betula lutea Michx. f.
* Betula populifolia ~larsh.

Carpinus caroliniana Walt.
Corylus americana Walt.
Ostrya virginiana (Mill.) K. Kocb

Castanea dentata (~larsb.) Borkh.
Fagus grandifolia Ebrb.

*Quercus alba L.
~uercuR bicolor Willd.
Quercus coccinea Muenchr,.

*~~ercus ilicifolia wang.
Ouercuf marilandica ~uenchh.

*:uercus palustris Muencht.
('uercus phellos L.
Que-reus prinoides '!iilld.
Quercus prinus L.

*,~ercus rubra L.
Quercus stelletc Wan£.

*Wuercus velutina Lam:
lJLMACSAE

Celtis occidentalis L.
Ulmus americana L.
Ulmus orocera Salisb.
Ulmus rubra ~iur.l.

MORACEAE

Broussonetia papyrifera (L.) Vent.
Macl~ra pomifera Raf. Schneid.

*M orus alba L.
*Morus rubra 1.

CANNABINAC'>!,>:

Cannabis sativa L.
Humulus japonicus Sieb. + Zucco
Humulus lunulus L.

URTICA·:EAE

Boehmeria cvlindrica (L.) Sw.
Laportea ca~adensis (L.) Wedd.
Pilea pumf.La (L.) Gray
Urtica dioica L.
Urtica gracilis Ait"
Urtica urens L.

SANTALACEAE

Comandra umbellata (L.) Nutt.

ARISTOLOCHIACEAE

Asarum canadense L.
var-, reflexUITJ (Bickn.) Robins.

Aristolochia clematitis L.
Aristolochia durior Hill
Aristolochia serpentaria L.



P01YGONACEAE

Fagopyrwn sagi ttatum Gilib.
Polygonella articulata (1.) Meisn.
Polygonum arifolium 1.

* Polygonum aviculare 1.
Polygonum aareyi Olney
Polygonum cilinode Michx.
Polygonum coccineum Muhl.

* Polygonum convolvulus 1.
Polygonum erectum 1.
Polygonum exsertum Small
Polyganum glaueum Nutt.
Polygonum hydropiper 1.
Po.lygonum hydropiperoides Michx.
Polygonum lapathifolium 1.
Polygonum opelousanum Riddell
Polygonum orientale 1.

* Polygonum pensylvanieum 1.
""Polygonum persicaria 1.

Polygonum proli.ficum (Small) Robins.
Polygonum punctatum Ell.
Polygonum ramosissimum Michx.
Polygonum ramosissimum Michx.

forma atlanticum Robins
Polygonum sagittatum 1.
Polygonum setaceum Baldw.
Polygonum tenue Michx.

* Rumex acetosella 1.
Rumex conglameratus Murr.

* Rumex crispus 1.
Rumex hastatulus Baldw.
Rumex obtusifolius 1.
Rumex orbiculatus Gray
Rumexpatientia 1.
Rumex persicarioides 1.
T.ovaria virginiana (1.) Raf.

CHENOPODIACEAE

Atriplex arenaria Nutt.
Atriplex patula 1.

var-. hastata (1.) Gray
Atriplex rosea 1.
Bassia hirsuta (1.) Aschers.
Bassia hyss opif olia (Pall.) Ktze.

* Chenopodium album 1.
Chenopodium ambrosioides 1.
Chenopodium Bonus-Henricus 1.
Chenopodium botrys 1.
Chenopodium glaucum 1.
Chenopodium hybridum 1.
Chenopodium leptophyllum Nutt.
Chenopodium murale 1.
Chenopodium polyspermwn 1.
Chenopodium rubrwn 1.
GlJenClPodiumurbicum 1..
Cycloloma atriplicifoliurn (Spreng.) Coult.
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Kochia scoparia (1.) Roth
Roubieva multifida (1.) Moo.
Salicomia bigelovii Torr.
Salicornia euopaea 1.
Salicornia virginica L.
Salsola leali 1.
Salsola kali 1.

val'. tenuifolia Tausch
Suaeda americana (Pel's.) Fern.
Suaeda linearis (Ell.) Moq.
Suaeda maritima (L.) Dumort.

AMARANTHACEAE

Acnida cannabina L.
Amaranthus cr'Lspus (Lesp. !. Thev.) A. Br ,
Amaranthus cruentus L.
Amaranthus detlexull L.
Amaranthus graecizans 1.
Amaranthus hybridus L.
Amaranthus pumilus Raf.

*Amaranthus retrollexus L.
*Amaranthus spinosus 1.

Amaranthus viridis L.

NYCTAGINACEAE

Mirabilis hirsu ta (Pur-sh ) MaeM.
Mirabilis nyctaginea (Michx.) MacM.

PHnOLACCACEAE

Phytolacca americana L.

AIZOACEAE

* Mollugo verticillata L.
Sesuvium maritimum (~alt.) BSP.
Te tragonia tetragonioides (Pall.) Ktze.

PORTU1ACACEAE

Claytonia virginica L.
PortUlaca grandillora Hook.

* Portulaca oleracea L.

CARYOPllYLLACSAE

Arenaria carolinana Walt •
.~enaria l~teriflora L.
Arenaria PlIoloides 1.

* Arenaria serpyllifolia 1.
Arenaria stricta Michx.
Cerastium arvense L.
Cerastium nutans Raf.
Cerastium semidecandrum L.
Cerastium viscosum 1.

* Gerastium vulgatum L.
Dianthus armeria 1.
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Dianthus barbatus L.
Dianthus prolifer L.

*Lychnis alba Mill.
Lychnis coronaria (L.) Desr.
Lychnis dioica L.
Paronychia canadensis (L.) Wood
Sagina decumbens (Ell.) T. + G.
Sagina procumbens L.
Saponaria officinalis L.
Saponaria vaccaria L.
Scleranthus annuus L.
Silene anneria L.
Silene antirrhina L.
Silene caroliniana Walt.
Silene oserei. Baumg ,
Silene cucubarus Wibel
Silene nivea (Nutt.) Otth.
Silene noctiflora L.
Silene nutans L.
Silene stellata (L.) Ait. f.

*Soergula arvensis L.
Spergularia marina (L.) Griseb.
Spergularia marina (L.) Griseb.

var. leiosperma (Kin:lb.) Gurke
Spergularia media (L.) C. Pre sL,
Spergularia rubra (1.) J. + C. Presl.

* Stellaria graminea L.
Stellaria holostea L.
Stellaria humifusa Rottb.
Stellaria longifolia Kuhl.

* Stellaria media (L.) Cyrillo

CERATOPHYLLACEAE

* Ceratophyllum demersum L.

NYMPHAEACEAE

Brasenia schreberi GJII8l.
NUphar advena (Ait.) Ait. f.

* Nymphaea ordorata Ait.

RANUN~UL4CBAE

Actaea pachypo1a Ell.
Actaea quinouefolia L.
Actaea virginiana L.
Anemone11a thalictroides (L.) Spach.
Aquilegia vulgarill L.
Aqu1legia palustris L.
C1JD1cifuga raoelllUa (L.) Nutt.
Cl_tis ochroleuca Ai t.
m-at18 vioma L.
m-at18 v1rgj.n1ana L.
Delph1D1umajao1s L.
Hepatica _rioana (D.C.) Ker
Rammoulus abortiVUB L.

Ranunculus acris L.
Ranunculus bulbosus L.
Ranunculus fascicularis ~:ur.l.

Ranunculus ficaria L.
Ranunculus flabe llaris Raf",
Ranunculus hiscidus Hichx.
Ranunculus laxicaulis (T. 8· G.) Darby
Ranuncu'lus recurvatus Po i r ,
Ranunculus repens L.
Ranunculus sce leratus L.
Ranunculus trichophyllus ChaiY
Thelictrum dioicum L.
Thalictrum pol)'f"amurr,Nuhl.
Thalictrum revolutum DC.
Trollius laxus SRlisb.

BERBE;RIDACEAE

Berberis vulgaris L.

NENISPEREACEAE

Menispermum canadense L.

MAGNOLIACEAE

*Liriodendron tulipifere L.
Magnolia acuminata L.
Magnolia macrophylla Michx.
hagnolia tripetala L.
~~gnolia virginiana L.

LAURACEAE

Lindera benzoin (L.) lJlume
*Sassafras albidum (~utt.) ~ees

PAPAVERACBAE

Argemone mexicana L.
Chelidonium majus L.
Glaucium flavum Crantz
Sanguinaria canadensis L.

FUMARIACEAE

Dicentra cucullaria (L.) Bernh.
Fumaria officinal1~ L.

CAPPARIDACEAE

CleCllle spinosa Jacq ,

CRUClFERAE

Alliaria offic1oalis Andrz.
Alyssum spp.



Arabis canadensis L.
Arabis glabra (L.) Bernt.
Arabis lyrata L.
Amorada ]a pathifolia Gilib.
Barbarea vema (Mill.) Asehers.
Barbarea vulgaris R. Br ,
Brassiea juncea (L.) Coss.
Brassiea kaber (DC.) L. C. Wheeler

var. pinnRtifida (Stokes) L. C. Wheeler
*Brassica nigra (L.) Koch
*Brassiea rapa L.

Cakile edentula (Bigel.) Hook.
Cakile maritima Scop.
Camelina sativa (L.) Crantz

*Capse 118 bursa-pastoris (L.) Medic.
Cardamine bulbosa (Schreb.) ESP,
Cardamine hirsuta L.
Cardamine parviflora L.
Cardamine pratensis L.
Cardamine pensylvanica Muhl.
Cardamine rotundifolia Michx.
Cardaria draba (L.) Desv.
Coronopus didymus (L.) Sm.
Dentaria laciniata Huh!.
Diplotaxis tenuifolia (L.) DC.
Draba reptans (Lam.) Fern.
Draba verna L.
Hesperis matronalis L.
lberis amara L.
Lepidium eampestre (L.) R. Br.
Lepidium densiflorum Schrad.
Lepidium ruderale L.

*Lepidium virginieum L.
Lobularia maritima (L.) Desv ,
Lunaria rediviva L.
Nasturtium officinale R. Br.
Raphanus raphanistrum L.
Rapnanus sativus L.
Rorippa islandica (Oeder) Borbas
Rorippa sinuata (Nutt.) Hitchc.
Sisymbrium altissimum L.
Sisymbrium officinale (L.) Scop.
Thlaspi arvense L.

RESEDACEAE

Reseda lutea L.

SARRACENIACEAE

Sarracenia purpurea L.

DROSERACEAE

Drosera filiformis Rar.
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Drosera intermedia Hayne
Drosera rotundifolia L.

CRASSULACEAE

Sedum acre L.
Se dum purpureurc (L.) Link

SAXIF RAGACEAE

Chrysosplenium amerieanum Schwein.
Heuchera americana L.
Heuchera villosa Michx.
Pamassia glauca Raf.
Penthorium sedoides L.
Philadelphus eoronarius L.
Philadelphus inodorus L.
Ribes americanum ~lill.

Ribes cynosbati L.
Ribes hirtellum Nichx.
Ribes nigrum L.
Ribes odoratum Wendland f.
Ribes sativum Syms
Rib£s triste Pall.
Saxifraga pensylvanica L.
Saxifrav,a virginiensi!l Michx.

HAMAMElIDACEAE

Hamamelis virginiana L.
*Liquidambar styraeiflua L.

PLATANACEAE

Platanus oceidentalis L.



120

THEWEEDSOF LONGISLANDIV. ROSACEAETO ARALIACEAE

Richard Stalter 1/

ABSTRACT

This research is a continuation of work dealing with the
weeds of Long Island. The study included a survey of herbarium
specimens in the Brooklyn and Bronx Botanical Gardens and field
work by the investigator and his students in various habitats
on Long Island from 1971 to the fall of 1979. This section is
represented by thirty-seven families, one hundred four genera,
and three hundred fourteen species.

INTRODUCTION

Many taxonomists and plant systematists have contributed
to the flora of Long Island including Jelliffe and the late
Norman Taylor. The present study is a continuation and
compilation of the flora indigenous to Long Island. The
objective of the present study was to identify the dicotyle
donous plants, Rosaceae to Araliaceae. A second objective was
to identify troublesome weeds.

METHODS

Research was initiated in the summer of 1971 and continued
until the fall of 1979, and involved an intensive investigation
of a large variety of sites on Long Island previously described
by the author (#2). These sites were visited by the author and
his students and the taxa there were collected and identified.
The author gratefully acknowledges the help provided by the
taxonomists on Long Island and New York City. Taxa in Long
Island collections and the Brooklyn and Bronx Botanical Gardens
were examined in compiling the present list.

RESULTSANDDISCUSSION

Thirty-seven families, one hundred four genera, and three
hundred fourteen species have been identified. The most
troublesome weeds can be found in the Rosaceae: commoncinque
foil (Potentilla canadensis), Virginia rose (Rosa vir iniana),
blackberry (Rubus spp.); the Legumimosae: beggarwee esmo ium
spp.), red clover (Trifolium pratense), white clover Trifolium
repens); and Anacardiaceae: poison ivy (Rhus radicans), poison
oak (Rhus toxicodendron), and poison sumac-rRhus vernix).
Other species pose special problems in speci~habitats. In

1/ Director of the Environmental Studies Program, St. John's
University, Jamaica, N. Y. 11439
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ponds and lakes, members of the Haloragaceae: watermilfoil
(Myriophyllum spp.) and in bogs water willow (Decodon
verticillatus) grow rapidly and may over-run their respective
habitats. In farmer's fields, woodsorrel (Oxalis spp.),
copperleaf (Acal~ha sPP.)t spurge (Euphorbia spp.), velvet
leaf (Abutilon t eophrastiJ, and common evening primrose
(Oenothera biennis) may outcompete and suppress the growth of
certain vegetable crops. Prickly pear cactus (sauntia
humifusa) is rare on Long Island and while a wee , might
actually be encouraged because of its scarcity.

A list of the Rosaceae to Araliaceae follows. Classi
fication follows that of Fernald (#1). Weeds are preceded by
an asterisk (*).

LITERATURECITED

1. Fernald, M. L. 1950. Gray's Manual of Botany.
Book Company, N. Y. 8th Edition. 1632 pp.
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2. Stalter, R. 1979. The Monocotyledonous Weeds of Long
Island. Proceedings of the Northeastern Weed Science
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122 Table 1. The flora of Long Island. Rosaceae - Aral1.oeae. An asterisk ( .. )
J)receeds troublesa. weeds.

ROSi'.CEAE

Agrimonia gryp08epala Wallr.
Agrimonia parviflora Ait.
Agrimonia oubescens Wallr.
A~1Jnonia rostellata Wallr.
ilmelanchier canadensis (L.) Medic.
Alllelanchier inteJ'llledia Spach
Amelanchier nantucketensis Biclen.
Crataegus amoldiana Sarg.
Crataegus crus-galli L.
Crataegus intricata Lange

var. str81111nea (Beadle) Palmer
Crataegus pedicellata Sarg.
Crataegus pedicellata Sarg.

var. albicms (Ashe) Palmer
Crataegus pru1n08a (Wendl.) K. Koch
CrataelnlB uniflora Muenchh.
Duchunea indica (Andr.) Focke
Fragaria vesca L.
Geum aleppicUlll J acq •

var. strictum (Ait.) Fern.
GewII canadense Jacq.
GewII canadenllEr Jacq •

var. eampOl"lDll (R;yclb.) Fern.
Ge1mIlac1niatulll Mnrr.

var. trichocarpam Fern.
GewIIvenmm (Raf.) T. &. G.
Geum V'irgitI:iammI L.
Keria japO%lica (L.) DC.
Potentilla anseriDa L.
Potentw.a argentea L.
Potentw.a arguta Pursh.

• Potentw.a canaciensis L.
Potentw.a canadeDs1a L.

forma ocIIroleuca (Weath.) Fem.
Potentilla 1ntemad1a L.

·PoteDtilla n01"geg1ca L.
PotentUla recta L.
Potentilla simplu Micb:l:.
PrImus americana Marsh.

• PrImus avium L.
• PrImus cerasus L.

PrImus marit1ma Marsh.
PrImus pensylvanica L. f.

*Prlmwl serotina Ehrb.
Prunu8 SUllouehanae loTilld.
PrImus v1ri1n:LanaL.
Pyras arbuti! olia (L.) L.f.
Pyras CClllllmill L.
Pyras malus L.
Pyrus I118lanocarpa (Micb:l:.) Willd.
Rosa aarol1na L.
Rosa carolina L.

var. grandiflora (Baker) Rehd.
Rosa carollna L.

var. v:llloea (BItst) Rehd.
Rosa eglanteria L.
rtosa DIIlltiflora 'lhunb.
Rosa palustris Marsh.

* Rosa VirgjJti.ana lall.
Rosa Virg:1ni.ana Mill.

forma nanella (R,rdb.) Fem.
* Rubus alleghen 1ll11sis Porter

Rubus argutus L1nk
RubUB canadensis L.
Rubus chamaemo1"Wl L.
Rubus c:une1! olius Pursh
Rubus f acetus Bailey
Rubus flagellaris ''1illo.
:ubus frondosus Bizel.
Rubus hispicius 1.
Rubus idaeus L.

var. aculeatisllimus Regel [, Tiling
Rubus occidentalis 1.
1mbl1spensil vanicus Pair.

fonna phyllcphorus Fem.
Rubus phoeni.colasius Maxim.
Rubus setoSUB Bigel.
Sanguis ~ canadensis 1.

Sorbaria sorbifolla (1.) A. Fr.
Spiraea alba Du Roi
Spiraea latifolia (Ait.) Borlch.
Spiraea tomentosa L.

LE3UMINOSAE

Amorpha fruiticosa L.
AIIIpbicarpa bracteata (L.) Fern.
Apios IIIIIl!ricana Medic.
Baptisia tinctoria (1.) R. Br.
Cassia fasciculate Mlohx.
Cassia hebecarpa Fem.
Cassia nictitans L.
Cerais canadensis L.
Cladrastis lute a (Hiehx. f. ) t. Koch
Colutea arb01"llcens L.
Coronilla varia L.
Crotolaria sagittalis L.
CytiSUll scoparius (1.) Link

*Deaodiulll canadense (L.) DC.
*Deaodiulll ciliare (Huhl.) DC.

DeIlllOd1_ cuapidatUIII (Hubl.) Load.
Deaodi_ glabel1Ulll (M1cbx.) DC.
DeSllod1Ulll laevigatUIII (Hult.) DC·
Desllodiull 1II&%'i.l8nd1CU111(L.) DC.
De8lllodiulll nudi!loraa (L.) DC.
De8llo:ii_ pam.eulatulll (L.) DC.
De8llod1\111r1giciull (Ell.) DC.

*De8llod1U111rotUJlditoll_ DC.
De8lllod1_ v1rdi!lo1"lllll (L.) DC.
Dolichos"lablab L.
Galactia volub1lls (1.) Britt •

* Gleditsia triacanthos L.
Gyuaocladul dioica (L.) K. Koch
Lathyrus ja'Ponicus Wind.

'VU'. 'f;laber (Ser.) Fern.
Lathyrus palustris L.
Lathyrus palulltriS L.

var. myrtitollus (Huhl.) Gray
Lathyras palustris L•

var. p1l0SUll (<:tllllll.) ~deb •
Lathyrue latifolius L.
Lupedesa anguati!olia (Pursh) Ell.
~spedesa Brittan1i Bicm.
~spedeza ca'P1tata !,.1chx.
Lespeclesa capitata y'ichx.

var. velutiDa (Blokn.) Fern.
Lespeclesa hirta (L.) HorneJIl.
Lespeclesa inte~ia (S.Wats.) Britt.
Lespedna Nuttallii Darl.
Lespedesa procumbens Michx.
Lespede.a repens (L.) Bart.
Lespedesa Stuevei Nutt.
Lespedeza violace. (L.) Pars.
Lellpedeza virginica (L.) Britt.
Lotus corniculatus L.
Lupinus perennis L.



Medicago lupulina L.
*'!'iedicago sativa L.

Melilotus alba Desr.
he lilotus o.t'ficinalis (L.) Lam.

* Phaseolus vulgaris L.
* Robinia hispida L.

Robinia pseudD-acac1a L.
Strophost.yles helvola (L.) Ell.
Strophostyles umbellata (Muhl.) Britt.
Tephrosia virginiana (L.) Pers.
TrUol1um agrariUIII L.
TrUolium arvense L.
TrUolium dubiUJII Sibth.
TrUolium hybridum L.
Tri!olium incarnatum L.
TrUolium medium L.

* Trifolium pratense L.
TrUolium procumbens L.

.... TrUolium repens L.
Vicia angustifolia Reichard
Vicia crOlcca L.
Vicia hirsuta (L.) S.F. Gray
Vicia sativa 1-
Vicia tetraspema. (L.) Moench

* Wisteria .t'rutescens (L.) Poir.
* Wisteria sinensis S1Illet

LINACEAE

LinUli intercursUli Bickn.
LinUli _dium (Planch.) Britt.
L1nUII striatum Walt.
LinUli sulcatum Riddell
Linum uaitatissum L.
LinUli Virg1n1anUli L.

OXALIDACEAE

Oxalis corniculata L.
* Oxalis dlllenni Jacq.
* Oxalis stricta L.

Oxalis violacea L.

OERANIACEAE

Erodium cicutarium (L.) L I Her.
Geranium carolinanum L.

var. confertiflorum Fern.
Geranium maculatum L.
Geranium molle L.
Geranium pusil1um L.
Geranium RobertianlDl L.
Geranium sibiricum L.

ROTACEAE

Ptelea tri!oliata L.

Ruta graveolens L.
Xanthoxylum americanum Mill.

SIMARUBACEAE

*Allanthus altissima (Mill.) SWingle

POLYGALACEAE

Polygala brevifolia Nutt.
Polygala cruciata L.
Polygala Curtiss11 Gray
Polygala lutea L.
Polygala Nuttallii T. & G.
Polygala paucifolia Wllld.
POlygala polygama Walt.
Polygala sanguinea L.
Polygala senega L.
Polygala verticillata L•
Polygala verticillata L.

var. ambigua (Nutt.) Wood

EUHlORBIACEAE

*Acalypha gracilens Gray
*Acalypha virginica L.

Euphorbia corolatta L.
Euphorbia cyparissias L.
Euphorbia humistrata EngelJD.
Euphorbia ipecacuanhae L.

*Euphorbia macul&ta L.
Euphorbia marginata Pursh
Euphorbia peplus L.
Euphorbia polygonli'olia L.
Mercurialis annua L.
Ricinus CClllllllUIlisL.

CALLITRIalACEAE

Callitriche heterophylla Pursh
Callitriche palustris L.
Callitriche stagnalis seep,

BUXACEAE

Pach1l!landra procumbens Michx.

EMPETRACEAE

Empetrum nigrwn L.

* Rhus copallina L.
* Rhus glabra L.
* Rhus typhina L.
*-Rhus radicans L.
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*Rhus veI1lix 1.

AQUIFOLIACEAE

*!lex glabra (1.) Gray
* llex laevigata (Pursh) Gray

Ilex opaca Ait.
Ilex verticillata (1.) Gray
Nemopanthua IIlUcronata (1.) Trel.

CELASTRACEAE

Celast:rus scandens 1.
* Celast:rus orbiculatus Tlmnb.

Euonymus americanus 1.
Euonymus atropurpareus Jacq.
Euonymus europaeus 1.

STAPHYIEACBAE

Staphylea trifolia 1.

ACERACEAE

Acer CIIIIIJl8strs 1.
Aoer DlIgundo 1.
Acer Platanoides L.

* Acer rubl'Ulll L.
Acer peeudo-platanaB L.
Acer saccharum MarBh.
Acer lIacchar:l..num 1.

llIPPOCASTANACEAE

Aescu1us hippocutanum 1.

SAPINDACEAE

cardiOllplll1lllDll halicacabum 1.

BAI&HINACEAE

IIIpatiens capensis Meerb.
IlIIpatiens pallida Hutt.

RHAMNACEAE

VI'l'ACEAE

* Partbenoc:la8Us quj..nquetol1a (L.)
Parthenoc issus tricuspida ta

(Sieb. &. Zucc.) Planch.

* Vitia aestivalis Michx.
Vitia aestivalia Michx.

var. argentifolia (lobnson) Fern.
*Vitis labrusca 1.

Vitia vulpina 1.

TILIACEAE

Tilia americana 1.

MALVACEAE

*Abutilon theopbrasti Medic.
Althaea of'ficinalis 1
H:l.biacus moscheutos 1.
H:l.bucus syriacus 1.
H:l.b1scus triomDn 1.
Kosteletzkya virginica (1.) Presl
Malva moschata 1.
Malva rotundifolia 1-
Malva sylvestris 1.

IIyperiCUlll adpresll'lllll Bart..
ftyperiCUlll boreale (Britt.) Bicllllo
Hype1'iCUlllcanaden8e 1.
HyperiCUlll denticulatum Walt.

var. acutifol1um (Ell.) Blake
HyperiCUlll dillll1laulatum Bicllllo
HyperiCUlll elliptiCUlll Hook.
lIyperiCUlll gentianoides (L.) BSP.
H,yperiCUlllmajlUl (Gray) Britt.
IIyperiCUIIImatilum 1.
HyperiCUlll pertorat1ml 1.
HyperiCUlll punctatUIII :r-.
HyperiCUlll pyramidatUIII Ait.
H,yperiCUlllspathulatum (Spach) Steud.
J1yperiCUlllvirginiCUlll 1.

ELATIHACEAE

Elatine americana (Pursh) Am.
Elatine IlI1.n1ma(Nutt.) FiIIch. &.Hey.

CISTACEAE

Heliantbemmn canadenae (1.) Michx.
HeliantbemUIII BicknelJ.1i Fem.
HDdsonia erico1des 1.
HI1dsonia u.entoea Nutt.
lBebea intemedia lBggett

var. jun1perina (Biokn.) Robins.
lBchea leggettii Britt. &. Hollick



Lechea Jlinor L.
Leohea marit1ma Leggett
lechea racemul08a Miehx.
r.eohea tenuifol1a M1c:hx.
Leohea vill08a Ell.

VIOLACEAE

Viola Brittonisna Pollard
Viola oonspersa Reichenb.
Viola cucu11ata Ait.
Viola emarginata (Hutt.) Le Conte
Viola f:1mbriatula &no
Viola lanceolata L.
Viola IIII11f'ordae Pollard
Viola notabi11s Bielen.
Viola odorata L.
Viola palJ.ens (Banks) Brainerd
Viola paJmata L.
Viola papi110nacea PurIlh
Viola pedata L.
Viola pedata L.

var. li.neariloba DC.
Viola pensylanica M1c:hx.
Viola pr1mul1f'olia Miahx.
Viola pnbesoens Ait.
Viola rotund1f'ol1a M1ahx.
Viola 8agittata Ait.
Viola 80roria Willd.
Viola triloba Scl1Vein.

CACTACEAE

*0p1mt1a lmm1fusa Rat'.

D1rca palnstris L.

ELAEAGNACEAE

Elaeagnus angustifolia L.
Elaeagll\1ll cCRIIUtata Bemh.

LITIlRACEAE

CUphea petiolata (L.) Koehne
*Deoodon '98rt.ic11latus (L.) Ell.

!q'thrUlll sal1caria L.
Rotala 1'lIIII08ior (L.) Koehne

NYSSACEAE

Ny!l8a aqaatica L.
*Ny!l8a s;rlvatioa Marsh.
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Nyssa s71vatica Marsh.
var. biflora (Walt.) Sarg.

MELAST(J{ATACEAE

Rhexia v1rg1nica L.

ONAGRACEAE

Circaea quadr:l.sulcata (Maxim.) Frsnoh. & Sav.
Ep110bium angust1fol1um L.
Epllobium coloratum Biehler
Ep110bium glanclulO8Ulll Lehm.

var. adenocaulon (Haussk. ) Fern.
Ep110binm h1rsutum L.
Epllobium palustre L.
Ep110bium palustre L.

var. ol1gantum (Kiahx.) Fern.
Epllobium latifol1um L.
Epllobium strictum Mnhl.
Gaura b1emI1s L.
Ludlr1g1a alternifolia L.
Indwigia palustr1s (L.) Ell.
Lu~gi.a spbaerocarpa Ell.

* Oenothe1'8 b1eDn1BL.
Oenothera fniticosa L.
Oenothera f:rutioosa L.

var. hum1f'usa Allen
Oenothera lac1n1ata Hill
Oenothera parrif'lora L.
Jenothera parrif'101'8 L.

var. oak8Biana (Robbins) Fern.
Oenothera perexm1.8 L.
Oenothera tetragona Roth
Oenothera tetragona Roth

var. '981utina (PeJmell) Manz

HAlORAGACEAE

*Myr1oph;rllUlll fuwe1l1i Morong
*Myr1oph;rllum bUIIl11e (Rat'.) Morang
*Myr1ophyllum pinnatum (Walt.) BSP.
*'tYr1oph;rllUlll tenellum B:l.gel.

Proserpinaca palustris L.
Proeerpinaca pectinata Lea.

ARALIACEAE

Aralia h18p1da Vent.
Aralia nudicaul1s L.
Aralia 1'8_osa L.
Aralia spinosa L.
Panax tr1fol1us L.
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THEWEEDSOF LONGISLANDV. UMBELLIFERAETO CAMPANULACEAE

Richard Stalter 1/

ABSTRACT

The present investigation is a continuation of work
dealing with the weeds of Long Island. The study included a
survey of herbarium specimens in the Brooklyn and Bronx
Botanical Gardens and field work by the investigator and his
students in various habitats on Long Island from 1971 to the
fall of 1979. This section is represented by thirty-two
families, one hundred fifty genera, and three hundred thirty
three species.

INTRODUCTION

The present work on the flora of Long Island is the last
of five sections. One objective of the present study was to
record and identify the families, genera, and species from the
Umbelliferae to the Campanulaceae. A second objective was to
identify the troublesome weeds.

METHODS

The study was initiated in the summer of 1971 and
continued until the fall of 1979, and involved an intensive
investigation of a large variety of sites on Long Island
previously described by the author (#2). These sites were
visited by the author and his students and the taxa were
collected and identified. The author gratefully acknowledges
the help provided by the taxonomists on Long Island and New
York City. Taxa in Long Island collections and the Brooklyn
and Bronx Botanical Gardens were examined in compiling the
present list.

RESULTSANDDISCUSSION

Thirty-two families, one hundred fifty genera and three
hundred thirty-three species have been identified in this section.
One family, the Convolvulaceae, contains three genera: Convol
vulus, Cuscuta, and Ipomoea that are a problem for the farmer.
Convolvulus competes directly while Cuscuta may parasitize
crops and desirable plants. Problem plants in this section
include Queen Anne's lace (Daucus carota), wild parsnip
(Pastinaca sativa), hemp dogbane (Apocynum cannabinum),

1/ Director of the Environmental Studies Program, St. John's
University, Jamaica, N. Y. 11439



127

periwinkle (Vinca minor), and common milkweed (Asclepias
syriaca) •

Two important crop plants in the Solanaceae, the potato
(Solanum tUberosum) and tomato (Solanum esculentum) may persist
for a year (or rarely two) on fields where they have been grown
previously, do not compete well with native vegetation, and
are not part of the "indigenous" flora of Long Island.

A list of the Umbelliferae to Campanulaceae follows.
Classification follows that of Fernald (#1). Troublesome
weeds are preceded by an asterisk (*).

LITERATURECITED

1. Fernald, M. L. 1950. Gray's Manual of Botany. American
Book Company, N. Y. 8th Edition. 1632 pp.

2. Stalter, R. 1979. The Monocotyledonous Weeds of Long
Island. Proceedings of the Northeastern Weed Science
Society 33: 83-89.
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UMBELLIFEIlAE

Aegopod1ulll podagraria L.
Aethwla cynapium L.
Anet1'llllll graveolens L.
Angellca a'troparpurea L.
Angel1ca veDeD08a (Greemray) Pem.
carumcar'I1 L.
CiCltta bulbUere. L.
CiCl11i&macula'ta L.
CoelopJ.eurua lucia. (1-) Fem.
Coriancn- sat.:1.VUIIlL.
~ ClIDcleDsiB(L.) DC.

... Dauca.s carota L.
Foen:I.culum vulgare HUl.
HeracJeam IIIIIX1JIaaBartr.
ll;ydroco'tT1e _1"1_ L.
ll;ydroco'tTle UIIbe1la'ta Lo
Liga8't10U111s cotb1C1111Lo
LUaeopsiB c:b1.... s:ls (L.) ~.
ClsIIIcIrhisa claytcm1 (H1c1D:.) CoB. Cl&rk8
08lD01'tl1zaJ.cmg:I.stylla (Torr.) DC.
ClEypolla rigid10r (L.) C. + R.

* Past:1Daca sativa Lo
Pe'troaellma c:ri8paII (HUl.) MaDIIt.
PMJ'mn1= cap:LJJ.aoe-. (HiclD:o) Raf.
SlUlicula e.ma dllDs1.a L.
Slmicula gregaria B1c1a1.
Sanicula ma.r.IJanct1ca L.
SiD sua... Wal't.
Taeniclia iDtege1'1"JDa (L.) D1ude
ThupiuIII 'trUol1a't1lll (L.) G1'Il7
Zizia aptera (G1'Il7) Fem.
Zizia &1J1'8a (L.) WoD.J. Koch

CORNACEAE

comusali;e:m1.tolia Lo r.
COrAUS__ Hill.
CorAUS flor1d& L.
CorAUS rac8IOISa :r-.
COrAUSstoOlaaitera Hicb:l:.

Cb1mapbiJa mllCl11a'ta (L.) ParIIh
Cb1mapb' J a UIIlbeJ.1a:ta(L.) Barto.
HClZlOtropab;nlopi~ L.
Hanatropa =1flcra L.
Pyrola el1iptica Nutt..
P,yrola rot1md1tcll.a L.

var. -ncana (Snet) Fem.
P,yrola virens Scblfeigger

ERIC!CEAE

Aratos'tapbylos uva-ursi (L.) Spreng.

~d&pIme ~'ta (L.) HOIIDch
Epigaea repens L.
(]aJ:theria hiapidula (L.) B1pl.
Gaul'theria proCllllllbllDB L.
Gaylunacia bacca'ta (wlUlg.) K. Koch
Gaylusacia damosa (Andr.) T. + G.
Gaylunac:l.a dmaosa (Andr.) T. + G.

var. B:l.pJ.aviaua Fem.
Gaylusaaia f1'Cll1c1oaa(L.) T. + G.

* Italm1a angust.:1.1' olia L.
* KalII:I.a lat:11'oll.a Lo

x.ucot.boe~ (L.) GNy
~ l1.gustr:lDa (L.) DC.
Iqar1.a -.r1aDa (L.) D. DaD
Rbododlmd1'Cll1e-'lIDdn JpOll1lll (HicID:.) Torr.
!lhododImd1'Cll1Il1ld:l.1'loraI (L.) Torr.
llhododlmdrcm 1'i8C01n1111(L.) Torr.
Vaca:l.Di1a aDgUt:11'oJ:ba Ai't.

var. lu'I1to11um Hou.ee
Vaca:l.Di1a atrcoooClla (Gray) Heller
Vacc1nium caelIar.lmIIIe Maoll:lms.
Vaac:iJl:l.um~ L.
Vaca:l.Di1a_~ Ai't ••
VacaiDium ~OCC08 Lo
Vacc::1D:l.umstaz1tJema Lo
Vaaa:l.Di1a va~ Torr.

ADsa'a111a&1"98Zl8isL.
Hottcnia iDfla'ta m.
I,ysimachia cill.a'ta Lo
I,ysmaabia lIIDcecla'ta Wal't.
I,ysimacb:1a DlIal.lari& L.
I,ysilllachia quadrit'olia L.
I,ysilllaclr1.& terreS'tr.1s (L.) BSP.
I,ysilllachia thyrsUlcra L.
I,ysiuchia vulgaris Lo
3aIIolua panUlorus Raf.
~ borealis Raf.

PLmmAGIHACEAE

L1Jlcm:I.UIIlcarolinhrmm (Wal't.) Britt..
T.1wm1mn carolizli8zmm (Wal't.) BriU.

var. 1U1gWS'ta'tumB1alclI
T'1!!C!!l1111J1IWlhii SIIIall
L11!!C!!liUlll naahii SIIIall

var. t1"1chogall1Z B1alclI

EBENACEAE

DiOSJl11'OllvirgiDIIDa L.



STYRACACEAE

Halesia carolina L.

OLEACEAE

Chionanthus virginicus L.
* Fraxinus americana L.

Fraxinus pennsylvanica Marsh.
Ligustnllll vulgare L.
Syringa vulgaris L.

LOOANI~CEAE

Gelsemiwn sempervirens (L.) Ait. f.

GENTIANACEAE

Bartonia paniculata (Michx.) Muhl.
Bartonia virginica (L.) BSP.
Gentiana Andrewsii Griseb.
Gentiana clausa Rat.
Gentiana crinita Froel.
Gentiana saponaria L.
Menyanthes trifoliata L.
Nymphoides cordata (Ell.) Fern.
Sabatia angularis (L.) Pursh.
Sabatia campanulata (L.) Torr.

var , gracilis (Michx.) Fern.
Sabatia dodecandra (L.) BSP.
Sabatia stellaris Pursh.
Sabatia stellaris Pursh.

forma albiflora Britt.

APOCINACEAE

Amsonia tabernaemontana Walt.
Apocynwn androsaemitolillD1 L.

* ApocynllD1cannabinwn L.
* Vinca minor L.

ASCLEPIADACEAE

Asclepias amplexicaulis Sm.
Asclepias exaltata L.
Asclepias incarnata L.
Asclepias incarnata L.

var. pulchra (Ehrh.) Pers.
Asclepias purpurascens L.
Asclepias quadrifolia Jacq.

* Asclepias syriaca L.
Asclepias tuberosa L.
Asclepias variegata L.
Asclepias verticillata L.
Asclepias viridiflora Rat.
CynanchllD1nignllll (L.) Pers.
CynanchllD1vincetoxicum (L.) Pers.

CONVOLVULACEAE

*Convolvulus arvensis L.
*Convolvulus sepillD1 L.
*Convolvulus sepillD1 L.

forma malachophyllus Fern.
Convolvulus spithamaeus L.

*Cuscuta cephalanthi Engelm.
*Cuscuta compacta Juss.
*Cuscute epilinum Weihe
*Cuscuta gronovii Willd.
* Cuscuta gronovii Willd.

var. latiflora Engelm.
* Cuscuta pentagona Engelm.
*Cuscuta polygonorum Engelm.
*IpOllloea purpurea (L.) Roth.

POLEMONIACEAE

Phlox drwrunondii Hook
Phlox paniculata L.
Phlox subulata L.

HYDROPHYLLACEAE

Hydrophyllmn virginillnum L.

BORAGINACEAE

Cynoglossum officinale L.
Echium vulgare L.
Hackelia virginiana (L.) I.M. Johnston
Heliotropium europaewn L.
Lappula echinata Gilib.
Lithospe!'lllUlll arvense L.
Llthospermum officinale L.
Myosotis laxa Lehm.
Myosotis scorpioides L.
Myosotis verna Nutt.
Onosmodiwn v1rginianllD1 (L.) A. DC.
Symphytwn asperllD1 Lepechin
SymphytllD1officinale L.

VERBENACF.AE

Verbena hastata L.
Verbena officinalis L.
Verbena simplex Lehm.
Verbena urticifol1a L.

LABIATAE

Agastache nepetoides (L.) Ktze.
Ajuga reptanB L.
Coll1nsonia canadensis L.
Cunila origanoides (L.) Britt.
Galeopsis tetrahit L.
GlechCllla hederacea L.
Hedeaaa hispida Pursh
Hedeaaa pulegioides (L.) Pers.
Hyssopus officinalis L.

*Lam1.umamplexicaule L.
LudIDlIIaculatllD1 L.
Leonurus cardiaca L.
Lyeopus americanus Huhl.
Lyeopus amplectens Rat.
Lye opus europaeus L.
Lyeopus rube llus Moench.
Lyeopus uniflorus Michx.
Lyeopus virginicus L.
Marrubium vulgare L.
Melissa officinalis L.
Mentha aquatica L.
Mentha arvensis L.
Mentha arvensis L.

var. villosa (Benth.) S.R. Stewart
.'entha cardiaca Baksr
}olentha citrata &orb.
Mentha gentil1s L.
Mentha longifol1a (L.) Huds.

129



130

Mentha piperita L.
Mentha rotundi.folia (L.) Buds.
!'Jentha spicata L.
Monarda didyma L.
Monarda fistulosa L.
Nepeta cataria L.
Origanum vulgare L.
Physostegia virginiana (L.) Benth.
Prunella VUlgaris (L.) Fritsch
Pycnanthemum flexuosUlll (Walt.) BSE.
Pycnanthemum incanum (L.) Michx.
Pycnanthellllllll muticUlll (Michx.) Pers.
Pycnanthennun v1rginianum (L.)

Durand & Jackson
Satureja hortensis L.
Satureja vulgaris (L.) Fritsch
Scutellaria epilobiifolia A. Hamilton

foma albi.flora (Mi11sp.) Fern.
Scutellaria integrifolia L.
Scutellaria lateri.flora L.
Scute11aria parvula Michx.
Stachys hyssopi.folia Michx.
Stachys palustris L.
Stachys tenuifolia Willd.

var. hispida (Pursh) Fern.
TeucriUlll canadenee L.
Trichostema dichotomum L.

SOLANACEAE

*Datura struonium L.
*Datura str&DlOllium L.

var. tatula (L.) Torr.
Petunia axillaris (Lam.) BSP.
Petunia parviflora Juss.
Physalis heterophylla Nees.
Physalis maritiJna M.A. Curtis
Physalis pruinosa L.
Physalis pubel!l'cens L.
Physalis virginiana Mill.

*Solanum carolinense L.
*Solanum dulcamara L.
*Solanum nigrum L.

Solanum rostratum Dunal
*Solanum tuberoeum L.

SCHROPHULARIACEAE

Chelone glabra L.
Digitalis purpurea L.
Gerardia acuta Pennell
Oerardia flava L.
Gerardia maritima Raf.
Gerardia pedicularia L.
Gerardia pI1l'Pl1rea L.
Gerardia racelllUloea Pennell
Gerardia eetacea (Walt.) J.F. Gmel.
Gerardia tenuifolia Vshl.
Gerardia virginica (L.) BSP.
Gratiola aurea Huhl.

forma leucantha Bartlett

Gratiola virginiana L.
Limosella aquatica L.
Limosella subulata Ives

*Linaria canadensis (L.) Dumont
*Linaria vulgaris Hill

Lindernia anaga11idea (Michx.) Penne 11
Lindernia dubia (L.) Pennell
Melampyrum lineare Desr.
Melampyrum lineare Desr.

var. lati.folium Bart.
Mimulus moechatus Dougl.
Mimulus ringens L.
Paulownia tamentosa (Thunb.) Steud.
Pedicularis canadensis L.
Pedicularis lanceolata Michx.
Penstemon digitalis Nutt.
Penstemon hirsutus (L.) Willd.
Penstemon pallidus Small
Scropbularia lanceolata Pursh
Verbascum blattaria L.
Verbascum thapeus I..
Veronica americana (Rat.) Schwein.
Veronica arvensis L.
Veronica anagallie-aquatica L.
Veronica chamaedrys L.
Veronica officinalis L.

* Veronica peregrina L.
Veronica pereica Poir.
Veronica BCutellata L.
Veronica aerpyllifolia L.
Veronicastrum virginicum (L.) Farw.

BIONONIACEAE

Catalpa bignonioides Walt.
Catalpa specioea Warder

OROBANCHACEAE

Epifagus virginiana (L.) Bart.
Orobanche uni.flora L.

LENTIBULARIACEAE

Utricularia cornuta Michx.
Utricularia fibrosa Walt.
Utricularia geminiscapa Benj.
Utricularia gibba L.
Utricularia intlata Walt.
Utricularia intennedia Hayne
Utricularia juncea Vahl
Utricularia minor L.
Utricularia purpurea Walt.
Utricularia resupinata B.D. Greene



Utricularia sub lata L.
Utricularia sublata L.

forma cleistogama (Gray) Fern.
Utricularia vulgaris L.

FllRIMACEAE

Phyma leptostachya L.

PLANTAGINACEAE

Plantago aristata Michx.
Plantago juncoides Lam.

*Plantago lanceolata 1.
*Plantago major L.

Plantago media L.
Plantago pusilla Nutt.
Plantago ruge 11i Dena.
Plantago virginica 1.

RUBIACEAE

Cephalanthus occidentalis 1.
Diadia teres Walt.
Galium &Jarine L.
Gali1llll asprellUII Michx.
Ga111l11lcircaezans Micbx.
Ga111l11lconeinn1llll T. + G.
Ga111l11lerectUII Huds.
Gali1llll laneeolat1llll Torr.
Galium mollugo L.
Ga111l11lobstus1llll Bigel.
Gali1llll pilosum Ait.
Gali1llll tinctorium L.
Gali1llll triflorum Michx.
GaliUlll verUII 1.
liedyotis UIIinora (1.) Lul.
Houstonia cae rule a 1.
Houstonia longifolia Gaertn.
Mitchella repens L.

CAPRIFOLIACEAE

Diervilla lIessilifol1a Buckl.
linnaea borealis 1.
Lonicera dioiea L.

* Lonicera japonica Thunb.
Lonicera morrowi Gray
Lonicera sempervirens L.
Lonicera tatarica L.
Sambucus canadensis 1.
Symphoricarpos Albus (L.) Blake
TriosteUII angustifoliUII L.
Triosteum aurantiacum Bickn.

Triosteum perf oliatum L.
Viburnum acerifollum L.
Vibunlum cassinoides L.
Viburnum dentatum 1.
Viburnum lentago 1.
Viburnum nudum 1.

*Virbumwn opulus 1.
Viburnum pran1folium 1.

VAIERIANACEAE

VaJeriana ottic:1nalis L.
VaJeriana septentricmalis R;ydb.
VaJerianella olitoria (1.) Poll.

CUCURBrrACEAE

Melothria pendula 1.
Sicyos angulatus L.

CAMPANUIACEAE

Capanula aparinoides Farah.
Campanula glemerata 1.
CIaDpanula rapanculoides L.
C8mpanula ro'tund1folia 1.
Jasione mantana 1.
Lobella canbyi Gray
Lobelia card1nal1.s 1.
Lobelia dortmamJa L.
Lobelia 1nf'lata 1.
Lobelia nuttallii R. + S.
Lobelia siphilitica L.
Lobelia spicata Lam.
Specularia perfoliata (L.) A. DC.
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WEEDSOF THE WORLD. Ilf., THE WEEDSOF INDIA ANDADJACENT
REGIONS; Ilg., THE WEEDSOF CHINAANDJAPAN. A SUMMARY.

1/
Lawrence J. King-

ABSTRACT. Ilf., INDIA ANDADJACENTREGIONS

This is a summary of one section of a long-term project
on the "Weeds of the World." In its original format this
section comprises an introduction, and an alphabetical check
list of 429 species and varieties providing the Latin species
and family names, life span and other biological data. Crop
associations, distribution for certain regions, bibliographies
and illustrations are also included.

INTRODUCTION

The "Weeds of the World" project has been in progress for
about twenty-five years, and the present report comprises one
of the final two sections of Vol. II, covering the regions of
the Old World. This checklist of the weed flora of "India and
Adjacent Regions" (16) has been prepared from the studies of a
number of investigators noted below, and is the basis for the
pre sen t summar y . The r ecentwo r k 0 f H01 met a1. ( 6) and 0f
Reed (25) with their excellent coverage and bibliographies
also should be consulted.

The subcontinent of India occupies a vast area of more
than 1,269,420 square miles of Southern Asia. India and Burma
have about 20,000 species of flowering plants; while in the
peninsula south of the Indus and Ganges plains, there are
perhaps not more than 4,000 native species (2).

The checklist of the weeds of India and Sri Lanka (Ceylon)
has been compiled almost entirely from four very useful pub
lications. "A Handbook of Some South Indian Weed'S," by C.
Tadulingam and G. Venkatanarayana (28) has been particularly
useful since it covers principally the plains regions of the
Madras Presidency. The small manual, "Weeds," by C. Thakur
(29) has summarized the important characteristics of 106 weeds
commonly found in the plains of northern India - in the area
of Bihar. "A Weed Manual of Gwalior State" by L. A. Kenoyer
(12) has summarized the data on some weeds of this area

17 Professor of BfOTogy, State University of New York, College
of Arts and Science at Geneseo, N.Y.
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together with illustrations. An article by Vas Rao (16) has
provided a list of weeds from Poona. "A Manual of the Weeds
of the Major Crops of Ceylon," by J. C. Haigh (3) has pro
vided data for 50 of the more common weeds of this area. A
few records from Afghanistan are also included (30).

DISCUSSIONANDSUMMARY

Two grass species, Imperata cylindrica ("Lalang Grass,
Thatch Grass") and Saccharum spontaneum ("Kans Grass"), espe
cially the former, are widespread and occupy vast areas that
have been abandoned to agriculture. Species of Loranthus
(Dendrophthoe), the genus of flowering parasites attached to
the stems of woody plants, are extensive and are discussed in
detail in Vol. 1. (See also, Kuijt (18), Singh (27),
Hawksworth (5).) Species of witchweed, Striga (Scrophularia
ceae), are widespread and quite damaging to tobacco and cereal
crops including rice.

The total number of species and varieties listed as weeds
or ruderals in the present checklist totals 429. From data in
the checklist (16) the following genera were generally re
presented by 5 or more species of weeds (as indicated by the
appended number);

Corchorus (5) (Tiliaceae)
Crotalaria (5) (Leguminosae)
Cyperus (10) (Cyperaceae)
Datura (4) (Solanaceae)
Eurhorbia (6) (Euphorbiaceae)
He iotro ium (4) (Boraginaceae)
Indigofera 6) (Leguminosae)

Ipomoea (7) (Convolvulaceae)
Justicia (4) (Acanthaceae)
Leucas (6) (Labiatae)
Oldenlandia (5) (Rubiaceae)
Phallanthus (4) (Euphorbiaceae)
Si a (5) (Malvaceae)
soranum (4) (Solanaceae)

The weed flora of North Gujerat cotton fields in India
have been studied (26). A total of 91 species are tabulated.
Five principal weed communities were noted (mainly based on the
soil moisture condition): (1.), dominant is Echinochloa
colonum; (2), Cynodon dactylon with higher moisture; (3),
Chloria barbata in drier patches; (4), Cyperus rotundus or
Eclipta alba replaces the Echinochloa community when moisture
becomes TeSS. Species of Alys;carpus, Epaltes, Vicoa,
Merremia, Striga and Sporobolis were abundant and received
special study. The authors note that the weeds of the long
cultivated fields of India have come to a degree of equilib
rium with the environment. They have a broad ecological
amplitude and once adapted are not easily destroyed; while
crops have a narrow ecological amplitude.

Additional comments on Indian weeds and recent references
are included in the original checklist section (16).
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ABSTRACT. IIg., CHINAANDJAPAN

This is a summary of one section of a long-term project
on the "Weeds of the World." In its original format this
section comprises an introduction, and an alphabetical check
list of 953 species and varieties for China, Taiwan, and
Japan. The checklist provides the Latin species and family
names, life span and other biological data. Crop associa
tions, distribution for certain regions, bibliographies and
illustrations are also included.

INTRODUCTION

The present study is a summary of one section of a long
term project on "Weeds of the World" (13, 14, 15). The check
list of the weed flora of "China and Japan" (16) has been
prepared from the studies of a number of investigators noted
below, and is the basis for the present summary. The studies
of Holm et al. (6) and of Reed (25) with their excellent
coverage and bibliographies also should be consulted.

Mainland China is three times the size of India, and the
population is nearly one-quarter of the world's population.
The most recent information reveals that Mainland China com
prises nearly 3.7 million square miles and has a population
of 960 million (1978 est.). Unofficial population estimates
range upward to about 1.0039 billion in 1978. Taiwan has an
area of 13,880 square miles and a population of 16.7 million.

The majority of the weed records included here for China
has been taken from the study of Dr. Shiu-ying Hu (9) which
included about 366 species. This work provides notes on food
and medicinal uses and draws on the author's earlier publi
cation (8), and from her extensive knowledge of the flora of
China. A few additional records have been added from the
publications of Porterfield (24) and Tutcher (see, 16).

Dr. Hu's study of the medicinal plants of Chengtu herb
shops (8) provides the Latin, as well as the Chinese names for
these plants - the majority being common weeds. A map of the
city of Chengtu included in that study reveals the large
number of these shops throughout the city. One can readily
understand that the handling aspects (processing, shipping,
dispersal, discarding of refuse, etc.) all could provide wide
spread dissemination of seeds. Thus some of these species may
well have become weeds by virtue of these handling processes.

The Chinese and Japanese ideographs for "weed" have been
discussed in Volume I (13). It is interesting that the literal
translation here is "miscellaneous herb." There is no impli
cation of harm or trouble here which is implied in the words
"malerba," "malezea," of other languages.
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The island of Taiwan (Formosa) with an area of 13,880 sq.
miles lies off the coast of China between the Philippines on
the south and Japan to the north. Taiwan has largely a tropi
cal climate since the country lies within the Tropic of Cancer.
Two studies of Taiwanese weeds, available in the earlier phase
of this study, were those of Hu and Kang (7) and Huang and
Chen (10). The former records the weeds of pineapple fields,
and the latter examined the upland or dryland weeds on the
grounds of the experiment station at Taiwan National Univer
sity. These studies provided about 150 taxa for Taiwan and
are included in the checklist. The more recent study of Lin
et al. (19) should be noted.

Japan occupies an archipelago off the eastern coast of
Asia, and comprises four main islands within the temperate
zone. The land area covers 140,681 sq. miles with a popula
tion of 113.9 million according to the 1977 census (in 1950
the population was 83.2 million). Ohwi (23) states that the
vascular flora of Japan comprises approximately 4,500 species
and varieties.

The older work on the weeds of Japan is that of Hanzawa
(4) listing about 635 taxa. The original source for the
Japanese weeds of the present checklist was the study of
Kasahara, which included some 519 taxa. Of this flora 302
species were upland weeds, 191 were from rice fields (paddies),
and 76 were common to both habitats. Kasahara examined the
origins of this weed flora and made some comparisons of the
weed flora of other countries (see, 16). He cites a study of
Vano on introduced plants: 90 originated from Europe, 60 from
North America, 20 from South America, 42 from Asia, etc. Some
32 species were introduced from Europe through China. An
additional 82 species were introduced from southeastern Asia
and southern China some 2,000 years ago by an ancient group of
people who brought rice culture to Japan. Kasahara (11) dis
cusses the world dispersal of weeds and cites data from a
number of authors (17,21; see, 13).

In 1969 Dr. M. Numata, Professor of Botany at Chiba
University in Japan, reviewed the checklist and revised some
of the nomenclature, contributed valuable notes, and supplied
a supplementary list of weeds. He is not only the author of
a major work on weeds (see, 16) but has also co-authored (with
N. Voshizawa) a striking book, "Weed Flora of Japan Illus
trated by Colour," (1975). It is in the Japanese language,
but Latin names are used and the distribution, phenological
data, and life-form are in English. Some 563 taxa are in
cluded. For the species of vascular flora included this
comprises some 12.4 percent of the total vascular flora of
Japan.

Additional comments on Japanese weeds and recent
references are included in the original checklist section (16).



Lindernia (9) (Scrophulariaceae)
Polygonum (32) (Polygonaceae)
Ranunculus (9) (Ranunculaceae)
Rumex (9) (Polygonaceae)
Scirpus (10) (Juncaceae)
Solanum (9) (Solanaceae)
Viola (9) (Violaceae)
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DISCUSSIONANDSUMMARY

The total number of species and varieties listed as weeds
or ruderals in the present checklist for China and Japan totals
953. The original checklist includes 904 species and variet
ies with some of these considered by Numata to be cultivated
plants or not considered as weeds. His supplementary list of
58 species and varieties (not duplicated in the original check
list) brings the grand total to 953. A survey of the genera
represented by nine or ten (or more) species and varieties (in
dicated by the number in parentheses) includes the following:

Amaranthus (9) (Amaranthaceae)
Carex (9) (Cyperaceae)
Eleocharis (9) (Cyperaceae)
Eragrostis (12) (Gramineae)
Eriocaulon (10) (Eriocaulaceae)
Euphorbia (9) (Euphorbiaceae)
FimbrystfliS (13) (Cyperaceae)
Lactuca 9) (Compositae)

The above tabulation reflects the taxonomic nature of
weeds associated with the aquatic culture of rice (paddies).
Weeds in the grass, sedge, rush, and knotweed families are
relatively high. The plant associations of the rice fields
of Japan and of Europe have been studied by Miyawaki (20).
and he provides a map of the principal rice-field plant
associations of the world.

The rice farmers of Szechuan certainly appreciate the
menace of weeds. "The roily water makes the hoeing of his
rice field impossible; so he does not hoe it; he toes it.
With bare foot he feels about the plant with his toes, and if
he finds a weed, he toes it out; then presses the dirt firmly
in place again. With his right foot he toes two rows. with
his left foot he toes two rows, and thus he toes four rows as
he goes. That's the way he hoes." (See, 1). Modern advances
in weed control probably have reduced~is practice to an
oddity. scirhus mucronatus var. robustus is a "mimic" weed
of rice, as t e vegetative stages are difficult to distinguish
from young rice plants.

SUMMARYOF VOLUMEII

The brief account presented here summarizes the final two
regional reports of Volume II. This entire volume with seven
sections comprises a survey of the weed flora of some repre
sentative areas of "The Old World." In 1959 the sections
were submitted in typed manuscript form to the original edi
tor, Dr. Nicholas Polunin. A 25-year effort has been involved
in writing and revising the three volumes - Volume I (pub
lished in 1966); Volume II (1976. 1979); and Volume III, "The
New World" (1979, 1980).
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Thus the total number of weed species and variety
entries listed in all of Volume II is 5,317 (without cor
rection for the duplication of the same names among the
seven regional checklists).
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WEEDSOF THE WORLD. IIIa-e, THE WEEDSOF THE AMERICAS
ANDAUSTRALIA A STATUSREPORT

1/
Lawrence J. King-

ABSTRACT

This abstracts the five sections of Volume III (North
America North of Mexico; Mexico, Central America and the
Islands of the Caribbean; South America; Australia and New
Zealand; and Selected Islands of the Pacific). Surveys of
weeds from published accounts for representative areas of
the regions listed were, in the original format, presented
in alphabetical checklists. These also provide introduc
tions, Latin species and family names, life span and other
biological data. Crop associations, distribution for cer
tain areas, and bibliographies are also included. Short
accounts for each of the above sections are based on these
checklists, and they appear in this report. The number of
weed species entries in Volume III, "The New World," totals
3,599. This number together with the 5,317 entries in Vol
ume II, "The Old World," total 9,014 entries for the world
survey (without correction for name duplication or possible
errors in synonomy).

IlIa., THE WEEDSOF NORTHAMERICANORTHOF MEXICO

North America north of Mexico comprises the United
States (3.02 million square miles) and the state of Alaska
(0.59 million square miles), as well as Canada (3.6 million
square miles). This total area of the larger portion of
the New World occupies some 14 percent of the total land
area of the world. The total number of vascular species
given in 1900 by A. Heller was listed at 16,673, and W.
MaCoun (1883-1890) listed 3,209 species for Canada. Recent
estimates indicate these values may be close to 20,000 spe
cies for North America. One very early account of American
weeds is that of John Josselyn in 1672 (see, 6) who listed
40 European weeds for New England and associated their ap
pearance generally with the introduction of cattle by the
English settlers. William Darlington's "Weeds and Useful
Plants" (1847) provided an early work, as did the weed book
of E. Michener (1872). D. Halsted's "Checklist of American

11 Professor of Biology, State University of New York,
College of Arts and Science at Geneseo, N.Y.



140

Weeds" (1894) provides a list of 817 names of vascular weeds
arranged by families. Among the early state publications
is that of F.L. Scribner of Maine (1870). An early Canadian
publication is Prof. Thomas Shaw's "Weeds and How to Control
Them" (Toronto, 1893). The well known manual of C. Frankton
(1955) provides an excellent coverage for Canada. See also
other references (11, 13, 14).

The weed checklist for North America north of Mexico
has been prepared from a card file in which the majority of
the weeds reported for this area were listed (10, IlIa).
These data for the card file were taken from such original
sources as state or provincial weed manuals, bulletins, etc.
Thus the inclusion of a weed is based generally upon the
fact that some state or other publication so classed it.
Emil Korsmo (1930) has stated that in the north temperate
zone the weed flora may constitute 8 to 10 percent of the
entire vegetation. When using a value of 10 percent for the
weed species of the entire vascular flora for this vast re
gion (some 16,673 species) the number of weeds estimated for
this area might then be about 1,667 species for North
America. This may be compared to the actual figure of about
856 species included in the checklist. Some comparisons
have been made (L. King, 1956): the 571 species listed in
W.C. Muenscher's "Weeds" (2nd Edition, 1955) comprise about
10 percent of the 5,523 species covered in the area of
Gray's Manual (8th Edition, 1950); and the 413 weeds listed
for New York State by W.C. Muenscher constitute about 14
percent of the 2,876 vascular species included in the flora
of New York State. The number of weed species and varieties
provided in this regional checklist totals 856 (10, IlIa).

IIIb., THE WEEDSOF MEXICO,CENTRALAMERICA,ANDTHE

ISLANDSOF THE CARIBBEAN

Mexico is the southernmost country in North America,
occupying some 758,000 square miles to the immediate south
of the United States. Central America forms a land bridge
from Mexico to South America and is about one-third the area
of Mexico. The standard work on the trees and shrubs of
Mexico (P. Standley, 1920-1926) includes about 5,700 species;
while the catalog of M. Martinez (1937) includes a list of
over 13,000 vernacular plant names. Weed lists utilized in
the checklist were from several studies (M.A. Batalla, 1940;
and I. Rivera and R. Breton, 1940) of the weeds of the
Valley of Mexico and from C. Reiche's (1923) survey of the
weeds of Mexico City. Some 13,422 species of vascular plants
have been reported for both Central America and Mexico
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(Honduras has 2,125). The weed records for Central America
are taken from P. Standley's "Flora of the Panama Canal
Zone" (1928), and from a few lists provided in his "Flora
of the Lancetilla Valley, Honduras" (1931).

Older studies on the flora of the British West Indies
(not including Cuba, Dominican Republic, and Puerto Rico)
indicate some 4,400 species for this area. The weed list
for this Caribbean area is taken principally from the work
of I. Velez and J. Overbeek (1950) for Puerto Rico and of
J. Roig (1933) for Cuba. A small list of Jamaican weeds is
included from the work of G. Proctor (1957). Both L.
Kasasian's "Weed Control in the Tropics" (5) and C.D. Adams
et al., "CommonWeeds of the West Indies" (1) have been
helpful. A regional bibliography is available (3).

J. Roig (1933) observed that species in the families
Malvaceae, Leguminosae, Gramineae, Rubiaceae and Compositae
formed more than 50 percent of the spontaneous herbaceous
flora of Cuba. Particularly noticeable in the present check
list are the species of weeds in the Rubiaceae (e.g. the
genera Borreria, Coccocypselum, Chiococca, Gonzalagunia,
Hemidiodia, Hillia and Randia). Particularly troublesome in
sugar cane are "cohitri ll or day flower (Commelina longicaulis
and C. elegans) the strangling vine (Ipomoea liliacea, the
stinging and irritable plant, "pica pica ll (Mucuma pruriens),
as well as the ubiguitous "coqui" (Cyperus rotundus). In
Cuba "marabu" (Dichrostachys glomerata), introduced as an
ornamental from Senegal, has escaped and spread rapidly into
many areas, closing off roadways, and invading abandoned
sugar cane fields. The number of weed species and varieties
provided in this regional checklist totals 539 (10, IIIb).

IIIc., THE WEEDSOF SOUTHAMERICA

The South American continent occupies a total land area
of some 6.86 million square miles - nearly eight percent of
the total land surface of the world. The forested areas are
estimated to cover about 43 percent of the continental area.
Only some 2.8 percent of the total land area is considered
suitable for agriculture - about one-half that of North and
Middle America. The monumental "Brazilian Flora" of C. von
Martius et al. (40 vols., 1840-1906) described 22,767 spe
cies - less than one-half of the estimated 50,000 species to
be found there. Brazil is the largest country in South
America and coffee production accounts for about 6 to 7 mil
lion acres - some 15 percent of the country's arable lands.
The weeds of Brazil have been enumerated in a list of 229
species which excludes the Gramineae, Cyperaceae and noxious
woody plants (Filho, 1956). The importance of the tank
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species of the largely epiphytic Brome1iaceae in relation
to malaria has been presented in Volume I. One of the most
serious pasture pests is "leiteiro (Tabernaemontana
fuchsiaefolia). Others are "amendoim (Pterogyne nitens)
and two members of the "cat's claw" family "monjoleiro"
(Acacia polyphylla) and "unha ~~" (Acacia paniculata).
A list of over a hundred noxlOUS Drush and other species
identified in Brazilian pastures is provided by L. Quinn et
al. (1956). An extensive bibliography is available (3).

Argentina lies almost wholly within the temperate zone,
and except in the western areas it is a vast plain which has
been easily colonized. The weeds of the flax and wheat crops
have been studied by A. Gareiso and M. Sanguinetti (1944),
F. Ibarra (1937), and L. Paroidi (1926). The Argentina weed
record has been prepared from the latter publication and
from that of R. Martinez Crovetto (1948). One of the princi
pal weeds of concern is "s6,90 ~ alepo" (Sorghum halepense).
Others receiving considera e attention are Convolvulus
repens, Avena fatua, Wedelia glauca, Artemisia s pp, , Oryza
rUffi~oTon, Centaurea re~ens, C~perus rotundus, Prosopis
ruscioia and species 0 Xanthlum (" abroj o"), Cuscuta and
the razor sedge, Scleria. The weeds of Chile are from a
manuscript list of Munoz (1956). Those included for Bolivia
are from a manuscript list of R. alcala (1956); while those
of Uruguay and the LaPlata zone are from A. Boerger (1943).
The study of F. Blackburn et al. (1952) has provided a list
of the weeds of the sugar cane fields of Trinidad. The use
ful work of J. Cardenas et a l . , "Tropical Weeds" (2), with
color plates and text in English and Spanish, should be
noted. The number of weed species and varieties prOVided
in this regional checklist totals 1,082 (10, IIIc).

VOLUMEIIId. THE WEEDSOF AUSTRALIAANDNEWZEALAND

The Commonwealth of Australia encompasses some 2.97
million square miles and is located entirely within the
southern hemisphere. This area is almost as great as the
United States, or nearly two-thirds that of Europe. Over
one-half of Australia is arid. It is the land where the
members of the Myrtaceae are extensive - with more than 800
species. Of the 45 genera the most important one is Euca
lyptus. The total flora of the continent includes some-
12,000 species. Most of the serious Australian weed pests
are introduced. Bassia birchii is an exception, since it
is a native species. The introduced prickly pear cacti
(Opuntia inermis and 0. stricta) escaping from hedges and
invading vast areas have been controlled by the Argentine
moth-borer, Cactoblastis cactorum.
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The weeds of wheat land include skeleton weed
(Chondri11a juncea), introduced into Australia about 1914,
the hoary cress (Cardaria draba), of world-wide distribu
tion, is a deep rooted perennial spread by seeds and root
pieces, Mornin~ glory (Convolvulus arvensis) is a serious
weed in wheat (especially in New South Wales) and of cotton,
and in orchards. Wild oats (Avena fatua) ripen their seed
just before the wheat, and the harvester machines help to
spread this pest. The annual wild turnip (Brassica
tournifortii) was introduced about 1914 and is mainly a
pest of western Australian wheat fields. Other important
weeds of arable land include nutgrass (Cyperus rotundus)
and mint weed (Salvia ref1exa) - an aggressive annual in
Queensland poisonous to hungry stock unaccustomed to it.

Serious weeds of grazing lands include Noogoora burr
(Xanthium pungens), and the Bathurst burr (Xanthium
spinosum) - both causing heavy losses to the wool industry
because of the ripe burrs in the fleece. St. John's wort
(Hypericum perforatum) in New South Wales has invaded large
areas of low-grade grazing country as well as areas of
fairly ~ood natural pasture. Galvanized burr (Bassia
birchii) of drier inland areas of Australia has spread in
bare areas of natural pastures. lantana (lantana camera)
is a shrub pest of grazing lands and young forest planta
tions. Additional .pes t s of pastures in the winter rainfall
districts include blackberry (Rubus fruticosus), sweet
briar (Rosa rubiginosa) and bracken (Pteridium agui1inum).

New Zealand comprises some 103,736 square miles, of
which most is contained within four principal islands. It
extends from the tropics to Antarctica, and two-thirds of
the land area is suitable for farming. There were in 1940
at least one million acres of land occupied by bracken
(Pteridium sp.). The burrs of Acaena reduce the market
value of wool. Cows grazing on ragwort (Senecio jacobaea)
will have the butterfat production reduced. Other serious
weed pests include the blackberry (Rubus fruticosus etc.).
The piri-piri (Acaena spp.) already mentioned for the burr
damage to wool has been more successfully controlled by a
species of sawfly. Some success has been achieved in the
control of gorse (U1ex euroyaeus) by the use of a seed
weevil. l.J. Mathews-(l956 has produced a handbook illus
trating many of the important weed problems of New Zealand.
The number of weed species and varieties provided in this
regional checklist totals 567 (10, IIId).
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II Ie., THE WEEDS OF SOMESELECTEDISLANDS

OF THE PACIFIC

Since there are approximately 17,000 islands in the
Pacific area, some limitation on coverage is most essentia1.
For earlier periods this was largely regulated by the rela
tively few weed studies available for this vast region. It
perhaps is the ultimate in simplification to attempt to
prepare such a catalog. Even so, it has been attempted for
some representative areas. The Hawaiian Islands, now the
50th State, are of special interest. H. St. John (1973)
provides a list of Hawaiian flowering plants which totals
7,612 species and varieties - of which 2,744 are native
(2,678 endemic), and 4,944 are cultivated or introduced.
One early study was W.T. Pope's "Wayside Plants of Hawaii"
(1929) listing some 160 species. An extensive study of
field weeds was H. St. John and E. Hosaka's, "Weeds of the
Pineapple Fields" (1932). The junior author, E. Hosaka,
continued to study this group of plants, and his several
studies (l945, 1954, 1957) form the basis for the checklist
of Hawaiian weeds.

Indonesia comprises some 3,000 islands stretching for
a distance of 3,000 miles. This region has an exceedingly
rich and diversified flora. The extensive ecological study
of the weed flora of Java by W.J.C. Koopers (1926) lists
some 240 weeds and is included. Other well-known studies
include the multi-volume work of C.A. Backer (1934, 1973)
describing, with full illustrations some weeds of the sugar
cane fields of Java, and his one volume work on weeds of
the tea plantations (1924). These records are not included
here. A few records from the Fiji Islands have been in
cluded. The Republic of the Philippines, largest island
group in the Malay Archipelago (land area 115,000 square
miles), comprises eleven islands. E. Merrill (1912) in a
survey of the flora about the city of Manila found a total
of 1,007 species. Of these 457 were purposely or inadver
tently introduced by man, of which 232 grew spontaneously.
Of this entire flora 812 extended to the Malay Archipelago,
789 to tropical Asia, 425 to tropical Australia, 355 to
Polynesia, and 402 to tropical Africa.

E. Merrill (1932) notes that the American element is of
particular interest as showing the effect of commerce on the
vegetation of the country. From the time of the Spanish
conquest, up to the year 1815, a period of nearly 300 years,
the government galleons sailed annually for Manila, first
from Navidad and later Acapulco, on the western coast of
Mexico. He notes that Elephantopus (Compositae) comprises
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some 16 species, of which three are widely distributed in
the Philippines: E. scaber (in most other tropical countries
too), E. spicatus~ and E. mo11is all no doubt introduced
from tropical America through the medium of the Acapu1co
Manila galleons. Philippine weeds, principally from rice
fields, were included in the checklist from B.C. Cabai110
(1925). In Volume I a chapter is devoted to parasitic
plants and some attention was given to Loranthus spp., to
Ae~inetia indica on sugarcane, and to other flowering par
aSltes of these islands. The later weed study of J. Pancho
et a1. (1969, see, 4) was not utilized here. The number of
weed species and varieties provided in this regional
checklist totals 653 (10, IIIe).

SUMMARYOF VOLUMESII ANDIII

This brief account presents a status report on the five
regional sections of the final Volume III. This entire vol
ume (10) comprises a catalog of the weed flora of some re
presentative areas of liThe New Wor1d." In 1959 the regional
reports were first submitted in typed manuscript form to the
original editor, Dr. Nicholas Po1unin. A 25-year effort has
been involved in issuing the three volumes - Volume I, pub
lished in 1966; Volume II, 1976, 1979 (revised); and Volume
III, 1980 (largely unrevised). The nomenclature for the
latter volume has yet to be checked by regional authorities.
The world surveys of Holm et a1. (4) and Reed (13) should be
noted. The references cited throughout this paper can be
found in the bibliography of the appropriate regional report
(10); acknowledgments are also in these reports.

The total number of weed species and variety entries
listed in Volume II, liThe Old Wor1d," is 5,317 (without
correction for the duplication of the same names among the
seven regional checklists or possible errors in synonomy).
The total number of weed species and variety entries listed
in Volume III, liThe New Wor1d," is 3,697. The latter number
is subject to the same provisions as that stated for Volume
II. The number of entries for the entire world survey (7
10) totals 9,014.
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RATE OF DISAPPEARANCE OF ATRAZINE AND
ALACHLOR IN CORNFIELD SOILS

Tung L. Wuand Bonnie M. Fox y

ABSTRACT

The herbicides atrazine and alachlor are frequently sprayed as a mixture to
control cornfield weeds. Kinetics of atrazine and alaehlor disappearance from the
upper elevation of a cornfield were studied during the growing season of 1976. The
disappearance rate was first tested with a first order rate law and then with a
power rate equation. Disappearance of alaehlor from cornfield soils followed the
first order rate law. The first order rate constants of alaehlor disappea~rnce (at
initial application rate of 2.2 kg/ha) in field soils were 0.48-0.51 day . The
disappearance rate of atrazine is more complex. Disappearance rate of atrazine in
the top 1 ern of soil followed the first order rate kinetics, but atrazine
disappearance in 0-2.5 ern and 0-30 ern soil columns were tested with a non-linear
regression analysis. For the top 30 ern plowed zone when the atrazine application
rate was 0.8 kg/ha, regression analysis indicated that the disappearance rate was
best described by the equation: Rate =-dc/dt =kcn , with n =2.89 ± 1.78 and k =
0.024 ± 0.060. The 90% loss time from the plowed zone (top 30 ern) was 45 days for
alachlor and 298 days for atrazine. Application of an "Initial Rate" method to the
kinetic study of herbicide disappearance in field soil is discussed.

INTRODUCTION

Persistence of herbicides is often desirable for control of weeds; non
persistence is desirable in order to avoid accumulation in the environment. If the
natural disappearance rate is slower than the rate of introduction, herbicides will
accumulate and contribute to the contamination of the soil environment. In order
to reduce the quantity needed to effectively control many varieties of weeds, the
use of a mixture of different herbicides is often desirable. In the cornfields of the
Atlantic coastal plain of the U.S., mixtures of atrazine (2-chloro-4-ethylamino-6
isopropyl amino-l, 3, 5-triazine) and alachlor (2-chloro-2', 6'-diethyl-N
(methoxymethyl) acetanilide) are. commonly used as pre-emergence herbicides for
most broadleaf weeds and grasses.

The disappearance rates of atrazine and alaehlor were studied for 148days on
a one acre cornfield. The field is situated at an elevation of 30 m and is at the
highest topographic elevation of the local terrain. Thus, the herbicide
concentration of field soils in this field received only one initial annual input during
the spraying operation and was not subjected to continuous input from runoff or
percolation of herbicides from higher elevations.

1/ Research Chemist and Research Assistant, Chesapeake Bay Center for
Environmental Studies, Smithsonian Institution, P.O. Box 28, Edgewater,
Maryland 21037
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Rate of Disappearance = -~= kcn Equation I

where e is the residual herbicide concentration, n is the order of reaction, k is the
rate constant, and t is the time after initial application. Integrating Equation I, if

n =1

n =1

In C =In Co - kt

C =[Ck n + (n - 1) kt] l/l-n

Equation II

Equation III

The first order kinetic rate (Equation II) is tested with the concentrations of
atrazine and alachlor reported in Tables 1 and 2. A simple summation method is
used to derive "total" residual concentration from herbicide concentrations at
various depths within the soil columns. Table 3 summarizes the results of the first
order correlation. The disappearance rate of alachlor from corn field soils at all
depths (0-1, 0-2.5, and 0-30 ern) followed the first order kinetic rate law during the
1976 growing season. The disappearance rate of atrazine seems to be more
complicated, although the rate of atrazine disappearance from the top 1 ern of the
soil column followed the laws of first order kinetics. Atrazine in both 0-2.5 and 0
30 ern soil columns did not give a very strong correlation with the first order rate
expression.

Table 1. Atrazine Concentration in the Soil Profile (ug/g)*

Depth (ern)
Day 0-1 1-2.5 2.5-5 5-8 8-12 12-18 18-24 24-30

1 4.74 3.26 .72
2 1.44 1. 92 .55
3 1. 32 3.74 1.32
4 5.55 3.50 .53
5 1. 94 .36 .89
6 2.13 .40 .58
7 1. 21 2.00 2.13 .47 .27

10 2.53 .67 .67 1. 91 .53
15 1.34 1.04 .41
37 .05 .15 1.03 .72
64 .16 1.13

109 0 .28 .43 .78 1.03
148 0 0 0 0 0 0 .83

*Samples that showed concen tra tions below detection limit « .01 ug/g) are left
blank in this table.
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EXPERIMENT

Sampling

In the spring of 1976, the soil was plowed to about 30 ern and planted with
corn (Zea mays L). It was then sprayed with the herbicides atrazine and alachlor on
May 18,TIl7'6."""Sprayingrates were 830 g/ha for atrazine and 2214 g/ha for alachlor.
At least three cores were taken on each of 13 sampling dates. Core segments at
like depths were composited and kept frozen until chemical analysis for atrazine
and alaehlor. Soil moisture was measured with Delmhorst gypsum block moisture
sensors and a Delmhorst model KS-l moisture tester. Soil temperature was
measured with Fenwall precision unicurve thermistors. Soil pH was measured with
a hydrogen electrode system after suspension of an aliquot of soil core in one ml of
distilled water per gram of soil and centrifugation. Percentage of organic matter,
soil particle size distribution, and soil minerology were determined as previously
described (6).

Chemical Analysis

Each sample of frozen soil was thawed and homogenized in a blender. Soil
water content was determined by a weight loss method at 60° C (7). Fifteen grams
of soil were extracted with 200 ml of 15:4:1dichloromethane, hexane, and toluene
(all pesticide grade). The organic extract was then concentrated and cleaned on a
grade V alumina column. A Tracor 560 gas chromatograph equipped with a Nickel
63 electron capture was used for quantitation. An all glass column 1.8 m x 4 mm
coiled and packed with 10% DC-200 on 80/100 GCQ was used. The percentage
recovery of fortified soil on triplicate analysis was better than 86% for atrazine
and better than 88% for alachlor.

RESULTS

Major soil minerals are montmorillonite, illite, kaolinite, and quartz (2-60
urn); quartz generally accounted for more than 80% of particles larger than 60 urn.
The top one ern of soil had 3% organic matter, 26% clay, 28% silt, and 46% sand;
pH was 5.1-5.5. The remaining lower soil segments showed 6-15% organic, 4-11%
clay, 35-61%silt, and 35-45% sand; pH was between 5.2 and 7.1.

About 1.7 ern of rainfall occurred on the first day of herbicide application.
During the period of the study (148 days), there was a total of 51 ern rainfall.
During the growing season, major rainfall events (> 4 ern) occurred on June 16, July
10, August 14, August 27, September 16, and October 4, 11,and 20. Soil moisture of
200-300 mg H20/cc was generally found in all soil depth segments.

Atrazine concentrations in the soil are reported in Table 1. Alachlor
concentrations are reported in Table 2. Due to the variability of the herbicide
application rate to the field soils, herbicide concentrations detected were
somewhat scattered. However, this has been the case for the majority of field
application studies.

The disappearance rate of a herbicide from field soil can be tested with a
power model method. In the power model method, the disappearance rate is
expressed with a power function (Equation I).
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Table 2. Alachlor Concentration in the Soil Profile (ug/g)*

--_._--_.-
Depth (ern)

Day 0-1 1-2.5 2.5-5 5-8 / 8-12 12-18 18-24 24-30

1 2.63 1. 52 .26 .04
2 .80 .95 .20
3 5.02 1.47 .36 .03
4 1. 31 .40 .15 .07 .05
5 .78 .41 .18 .03 .03
6 3.53 .55 .17 .05 .04
7 3.47 .84 .49 .14 .07 .05

10 1.64 .81 .04 .11 .05
15 .50 .35 .11 .05
37 .18 .04 .01 .03
64 .05

109 .05 .02
148 0 0 0 0 0 0 0 0

----------
*Samples that showed concentrations below the detection limit « .005 ug/g)
are left blank in this table.

Table 3. Results of Disappearance Rates Tested with a First Order Kinetic Law

._--------
Initial Conc. Rate Constant Coefficient of

Herbicide Depth Calculated (ug/g) (l/Day) Determination
---

Alaehlor 0- 1 cm 2.1 0.048 0.89
0- 2.5 ern 3.1 0.051 0.91
0-30 ern 3.5 0.051 0.91

Atrazine 0- 1 ern 2.9 0.061 0.90
0- 2.5 ern 4.6 0.046 0.74
0-30 cm 5.1 0.012 0.60

---------

For a complex system such as the field soil, it is somewhat unreasonable to
expect that each herbicide would follow a simple first order rate law. It could be
argued that since there are many competitive concurrent reactions in the soil
environment, non-integers are often more representative of the "apparent" reaction
orders of real field soils. A computer program (2) was employed to calculate non
linear regressions to describe changes of atrazine concentrations over periods of
time in the 0-2.5 cm and 0-30 cm soil columns. Using Equation III and by making
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calculated curve - observed curve =minimum, the order of the disappearance rate
can be determined. The order of the reaction and rate constants are obtained and
are reported in Table 4. The disappearance curve of atrazine of the top 30 ern
plowed zone obtained this way to best fit the data is illustrated in Figure 1.

Table 4. Best fit of data for the disappearance of atrazine from 0-2.5 ern and
0-30 ern cornfield soils during the 1976 growing season. *

-------------------

0-2.5 ern

0-30 ern

Initial Concentration

8.73 ± 3.85

8.47 ± 3.40

Rate Order

1.95 ± 1.30

2.89± 1.78

Rate Constant

0.029 ± 0.056

0.024 ± 0.060

*Rate law follows Equation III, concentration units are ug/g, time units are days. Predicted
values and their asymptotic standard deviations are reported.

One of the primary needs in agricultural practice is to estimate the field loss
time. Times required for the herbicides to disappear from the target soil are
commonly expressed as 50% and 90% loss times from the original herbicide
concentrations. Loss time is calculated with the obtained k, n, and Co values. For
the top 30 ern plowed zone, 50% loss time is 14 days for either atrazine or alachlor;
90% loss time is 45 days for alachlor, but 298 days for atrazine.

DISCUSSION

Published values of disappearance rates of atrazine and alachlor from field
soils are not plentiful, although data from laboratory studies are available. For
example, first order kinetics were reported for atrazine hydrolysis in an aqueous
solution (I) and recently in an aqueous fulvic solution (5). Zindahl et al (8) believed
that the first order kinetics of some herbicides in soil are due to the fact that soil,
moisture, and microorganisms were already in abundance and capable of becoming
non-limiting. Hamaker (4) pointed out that, often, a soil-herbicide complex is
largely responsible for herbicide degradation and that in many cases, the "apparent"
first order kinetics may actually follow a hyperbolic type of rate law.

The majority of herbicide concentrations in field soils have been studied and
reported only descriptively in the literature. Few studies have endeavored to
analyze the kinetics of disappearance rates. Disappearance of herbicides in field
soils is due to various concurrent processes such as degradation by microorganisms,
decomposition due to chemical reactions, loss to the atmosphere due to
volatilization, transport out of the zone of application through leaching and runoff
processes, and other removal methods such as photodecomposition and plant
uptake.
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Practical methods to study the kinetics of herbicide disappearance rates in
fields include the hyperbolic model and the power model. Hamaker (3) observed
that a simple hyperbolic rate model does not usually fit the disappearance curves.
A better fit is usually found with the power model. This does not necessarily
negate the suggestion that the underlying process may be catalytic and follow the
hyperbolic rate law. The overall form of the reaction curve does not necessarily
correspond to the basic mechanism of the reaction due to modifying factors.

High sampling variance in field soil is common. A kinetic study which took
only a few soil cores would introduce a large sampling error, mainly due to uneven
application of herbicides in the fields. This probably explains, in part, the
difficulty of obtaining a satisfactory disappearance curve for atrazine. Another
difficulty in the disappearance study is that different kinetic equations would be
derived from different application rates. In the future, we propose to apply the
"initial rate" method as an alternative to the conventional rate model of power or
hyperbolic functions.

The "initial rate" method involves choosing a single sampling time
(determined from previous study information) for residual soil analysis. Many pairs
of initial and residual herbicide concentrations, corresponding to various
application rates, will be used as data points for a kinetic equation. If we assume
that the disappearance rate follows the form of Equation IV, where kex is the
experimental rate constant, c oi is the initial concentration of component i in the
reaction mixture, and xi is the order of the reaction in component i,

x.
Rate .. t. 1=k ~ (e .) 1im ia ex 1 01

Equation IV

Using the van't Hoff order determination technique of taking the logarithm of
both sides,

log (Rate. iti 1)=log k + ~ x. log (e .)iru ia ex 1 1 01
Equation V

If the concentration of all the reactants except the jth are held constant,
then a plot of log (Rate initial) vs, log (e oj) will be a straight line with a slope Xj ,
the order of the reaction in the jth component, and an intercept, at log (coj) =0, of

Xo

log k 'IT (c.) 1. Rate. T 1 can be estimated by the difference between initial
eXiFj 01 mila

and residual herbicide concentrations and the time span involved. This technique
may be applied by measuring the initial rate of several herbicide application rates
holding all variables constant except the concentration of Coj (initial herbicide
concentration which is directly dependent on application rate).
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CONCLUSION

Downward movement of atrazine as reported in Table 1, indicates that year
long carryover of atrazine in the top 30 em plowed zone is possible. The 50% and
90% loss time of alachlor are similar for the top 1 em and for the entire top 30 em
soil zone. In situ degradation and evaporation, rather than leaching, are apparently
the major processes in the disappearance of alachlor from the fields.
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Figure 1. Disappearance curve of atrazine from 0-30 cm soil of a cornfield duing
the 1976 growing season. The curve is the result of a non-linear
regression analysis with n :f.1.
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ECONOMICLOSSES IN VECETABLES
DUE TO WEEDsll

P.L. Minotti~1

ABSTRACT

A 1979 survey indicates that weed related economic losses in the northeast
for 15 commercially grown vegetables, not including potatoes, was $27,577,955.
As high as this figure is, it grossly understates the extent of the total loss
for these reasons: 1) several minor vegetables were not included; 2) estimates
were based primarily on the operation of successful commercial growers; 3) small
acreages not appearing in the USDA Crop Reporting Service, with a few exceptions,
were not included; and 4) horne gardens were com~letely ignored. Based on 431,065
acres, an average economic loss of $64 per acre can be calculated for the 15 veg
etables as a group. This is rather meaningless since individual crops varied
from a low of $20 per acre to a high of $262 per acre. As expected, the percen
tage of per acreage cost attributable to herbicides and their application varied
tremendously with the individual vegetable crop.

INTRODUCTION

This report is a contribution to a wider effort to assess weed-caused econ
omic losses in the United States. It was undertaken in response to a request
from G. W. Selleck, the WSSAWeed Losses Representative for the Nor t hca s t Region.
Other northeQst reports have been presented for potatoes (2), soybeans (3) and
forage legumes (1).

MATERIALSANDMETHODS

Several experiment station workers and extension agents were asked to sup
ply estimates on individual vegetable crops according to the format in Table 1.
Precisely how they arrived at the figures is not known, but one should appre
ciate that these figures corne from professionals ~:10 have regu:ar contact with
growers and spend considerable time in the fields during the growing season.
Past reports dealing with only one crop reported separate estimates from euch
of the states with substantial acreages. It did not make sense to this worker
to try and lump vegetables together as a group since onions, vine crops, sweet
corn and tomatoes (to mention a few) have very little in common. To avoid ex
cessive bulk, the lesser of two evils seemed to be to report vegetables separ
ately and lump together the information from the separate states. To do this,
a rough weighted average was used. Thus, for example, if 90% of the onions
are grown on the muck soils of NY state, then the averages will look more like
estimates received from the muck areas than from Long Island or New Jersey.
The weighted averages for areas reporting were applied in some cases to areas
with significant acreage from which no information was received. States listed

11- Paper No.
14853.
2/

A
.- ssoclate

NY 14853.

767, Vegetable Crops Department, Cornell University, Ithaca, NY

Professor, Vegetable Crops Department, Cornell University, Ithaca,
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in Tables la,b,c are in the order of acreage planted for any particular crop.

RESULTSANDDISCUSSION

The total estimated losses were $27,577,955 (Table la,b,c). Of this
amount $17,122,658 or 62% was for control measures such as herbicide cost and
application, cultivation, handweeding and extra land preparation. The remain
der was attributed to crop losses resulting from weed competition, herbicide
injury, reduction in quality and extra harvesting expense. This proportion
varied tremendously depending on the individual vegetable. The same can be said
for per acre comparisons. For example, sweet corn and cauliflower showed very
modest per acre weed-caused losses of $27 and $20 respectively. On the other
hand, onion, melons (watermelons and cantaloupes) and peppers showed very high
per acre costs of $194, $200 and $262 respectively. The proportion of the
onion cost spent for control measures was 91% and most of that went for herbi
cides. The proportion of the pepper cost spent for control measures was about
60% but very little of that went for herbicides. In contrast, only 24% of the
melon cost went fo~ control measures; losses were due primarily to weed compe
tition, reduced quality and herbicide injury.

The total loss figure of $27.6 million presents only a part of the story.
Many minor vegetables were not included, such as asparagus, squash, pumpkins,
parsnips, celery, spinach, endive, escarcole, eggplant, broccoli, Brussels
sprouts, dry beans other than red kidney, rhubarb, Chinese cabbage, sweet po
tatoes, Swiss chard and various pot herbs and greens, just to name a few. In
addition, minor acreages of many of the reported crops escaped the totals.
Moreover, losses realized from commercial growers who are in the same business
year after year are likely to be less than those realized by the less experi
enced. Finally, home gardens have been completely ignored. If the average
gardener spent only three hours per year weeding, his labor should be worth
$10. Multiply that by the number of home gardens in the northeast and I pre
dict one would arrive at another astronomical figure.
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FOOTNOTE

I emphasized the fact that the figures in the tables are simply compila
tions of estimates. Some items such as herbicide costs can be figured accur
ately, while others are at best educated guesses and vary considerably from
source to source. Because they happen to be on paper does not mean they are
gospel; they are simply the best we could do with what was available and are
probably better than nothing at all. They are offered for what they are worth
and nothing more.
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TABLE1a. Estimated weed-caused expenses in the northeast for sweet corn, snap beans, dry beans, lima
beans and tomatoes. Fresh market and processing acreage h~s been lumped to~ether.

Sweet Corn Snap Beans Dry Beans Lima Beans Tomatoes

N.E. ACREAGE 108,875 104,410 32,000 17,000 41,390 f-'
lJl
ro

STATES NY,PA,MD,NJ,MA NY,DE,VA,MD,NJ, NY DE,MD NJ,VA,MD,PA,

HERBICIDES& APPLICATION CT,DE,VA,VT PA NY,MA

percent treated 95 99 100 100 98
average $ acre $22 $24 $24 $35 $25
total cost $2,275,488 $2,480,782 $ 768,000 $ 595,000 $1,014,055

CULTIVATION,HANDWEEDINC,
E:·:TRALANDPREPARATION

percent involved 45 30 100 10 15
average $ acre $ 5 $ 8 $ 6 '130 $45
total cost $ 244,969 $ 250,584 $ 192,000 $ 51,000 $ 279,382

HERBICIDEINJURY
percent involved <1 5 2 5 4
average $ acre $25 $40 $40 $200 $100
total cost $ 15,000 $ 208,820 $ 25,600 $ 170,000 $ 165,560

COMPETITIONYIELD
percent involved 5 8 5 15 13
average $ acre $50 $90 $80 $200 $250
total cost $ 272,186 $ 751,752 $ 128,000 $ 510,000 $1,345,175

REDUCEDQUALITYLOSS
percent involved 2 1 5 5 10
average S acre $30 $338 $20 $100 $100
total cost $ 65,325 $ 352.872 $ 32,000 $ 85,000 $ 413,900

INCREASEDHARVESTINGCOST
percent involved 7 4 5 5 11
average $ acre $10 $35 $60 $40 $55
total cost $ 76,213 $ 146,174 $ 96,000 $ 34,000 $ 250,410

TOTALWEEDEXPENSE $2,949,181 $4,190,984 $1,2 /fl,600 $1,445,000 $3,468,482

AVERAGEPER ACRELOSS $27 $40 $39 ~85 $84



TABLElb. Estimated weed-caused expenses in the northeast for cabbage, onions, cucumbers, melons and
peas. Fresh market and processing acreage has been lumped together.

Cabbage Onions Cucumbers Melons Peas

N.E. ACREAGE 29,040 15,650 23,400 6,750 22,500

STATES NY,NJ,PA,VA,MA,
NY,NJ

VA,MD,NJ,NY,CT
DE,MD,VA,NY DE,MD,NY,PA

MD DE
HERBICIDES& APPLICATION

percent treated 92 100 96 85 75
average $ acre $18 $160 $36 $36 $38
total cost $ 480,902 $2,504,000 $ 808,704 $ 206,550 $ 641,250

CULTIVATION,HANDWEEDING,
EXTRALANDPREPARATION

percent involved 90 50 50 35 20
average $ acre $25 $35 $50 $50 $30
total cost $ 653,400 $ 273,000 $ 585,000 $ 118,125 $ 135,000

HERBICIDEINJURY
percent involved <1 30 15 22 5
average $ acre -- $50 $125 $360 $100
total cost $ -- $ 234,750 $ 440,625 $ 534,600 $ 112,500

COMPETITIONYIELD
percent involved 10 <1 10 25 20
average $ acre $70 $200 $200 $200 $130
total cost $ 203,280 $ 15,650 $ 468,000 $ 337,500 $ 585,000

REDUCEDQUALITYLOSS
percent involved <1 <1 10 15 10
average $ acre $100 -- $100 $150 $50
total cost $ 14,520 $ -- $ 234,000 $ 151,875 $ 112,500

INCREASEDHARVESTINGCOST
percent involved 10 <1 20 -- 20
average $ acre $15 $60 $20 -- $20
total cost $ 43,560 $ 8,700 $ 93,600 $ -- $ 90,000

TOTALWEEDEXPENSE $1,395,662 $3,036,100 $2,629,929 $1,348,650 $1,765,750
I-'
V1
\D

AVERAGEPER ACRELOSS $48 $194 $112 $200 $78



TABLE1c. Estimated weed-caused expenses in the northeast for peppers, lettuce, red beets, cauliflower
and carrots. Fresh market and processing acreage has been lumped together.

Peppers Lettuce Red Beets Cauliflower Carrots

N.E. ACREAGE 7,700 5,300 4,300 3,500
......

9,250 Q'\

0

STATES NJ,NY,CT NY,NJ NY NY NY,DE

HERBICIDES& APPLICATION
percent treated 90 99 100 90 100
average $ acre $14 $19 $27 $14 $45
total cost $ 116,550 $144,837 $143,100 $54,180 $157,500

CULTIVATION,HAJDWEEDIi.'!G,
EXTRALANDPREPARATION

percent involved 80 100 100 10 10
average $ acre $180 $38 $57 $20 $40
total cost $1,332,000 $292,600 $302,100 $ 8,600 $ 14,000

HERBICIDEINJURY
percent involved <1 10 25 -- 5
average $ acre -- $100 $80 -- $80
total cost $ -- $ 77,000 $106,000 $ -- $ 14,000

CCMPETITIONYIELD
percent involved 10 <1 <1 -- 15
average $ acre $800 -- -- -- $600
total cost $ 740,O<JLi $ -- $ -- $ -- $315,000

REDUCEDQUALITYLOSS
percent involved 10 <1 -- 10 5
average $ acre $100 -- -- $40 $80
total cost $ 92,500 $ -- $ -- $17,200 $ 14,000

INCREASEDHARVESTINGCOST
percent involved 20 10 -- 10 5
average $ acre $75 $20 -- $10 $40
total cost $ 138,750 $ 15,400 $ -- $ 4,300 $ 7,000

TOTALWEEDEXPENSE $2,419,800 $~29,837 $551,200 $34,280 $521,000

AVERAGEPER ACRELOSS $262 $69 $104 $20 $149
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INTEGRATEDWEEDCONTROLPROGRAMSFOR CARROTSANDTOMATOES

1/R. C. Henne and T. L. Poulson-

ABSTRACT

Several weed control systems involving hoeing, cultivation, and herbicides
were evaluated using carrot and tomato crops. Hand hoeing was the most expensive
method employed. Mechanical cultivation, while the least costly, permitted in
row weed escapes which competed strongly with the crops, reducing tomato yields
by 36% and preventing carrot roots from reaching marketable size. A program
util izing only herbicides was relatively economical; however, in the tomato ex
periment black nightshade escapes, and in the carrot experiment, smartweed
escapes prevented these crops from reaching their maximum yield potential and
consequently, net dollar returns were compromised. Integrated programs, with
mechanical cultivation assisting herbicides for tomatoes, and 1imited hand hoeing
supplementing carrot herbicides, resulted in the most efficient weed control
systems for these two crops.

INTRODUCTION

As agriculture faces its responsibi1 ities to maximize the efficiency with
which our 1imited fossil fuel resources are utilized, it is incumbent on weed
scientists to develop the lowest cost or most economical weed control programs
possible by integrating mechanical, hand labor and chemical means.

Preliminary work with tomatoes (Lycopersicon esculentum Mill.) in 1977 and
1978 (I) produced confl icting results in that in 1977, with low weed pressure,
a weed control program employing only mechanical cultivation was found to be most
efficient and economical; whereas, in 1978, with greater weed pressure, this was
the least effective method and herbicides alone were considered most promising.
Thi~ study was continued with tomatoes in 1979 to verify earl ier findings and
expanded sl ight1y to help separate the contributions of various components of the
programs. A similar experiment was designed using carrots (Daucus carota L.) to
determine what factors are involved in developing an economical integrated weed
control program for this crop.

MATERIALSANDMETHODS

Tomatoes. This experiment was located on a sandy loam soil with 2.6% organic
matter. Three-row plots 6.1 m long with rows spaced 1.5 m apart were repl icated
four times in a randomized block design. Land was prepared following preplant
herbicide appl ication on May 17 by rototil1ing the entire experimental area 7.5
cm deep. All herbicide treatments were applied using a bicycle plot sprayer
delivering 309 l/ha at 2.1 cm2 pressure. Variety Campbell '38' was transplanted
the following day with in-row spacing averaging 27 cm. Postp1anting metribuzin
(4-amino-6-tert-butyl-3-(methylthio)-as-triazin-5(4H)-one) treatments were appl ied
on June II after transplants were wel-I-establ ished and a few weed seedl ings were
emerging.

1/ Research Scientist and Technician respectively, Campbell Institute for Agricul
tural Research, Napoloon, OH 43545
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Mechanical cultivation operations were done on June 12 and weeding and hoeing on
June 14. Hand weeding time was recorded for each plot. Additional cultivations
and hand weedings were carried out and the date of these operations noted in
Table I. The number and identity of in-row weed escapes in plots receiving only
mechanical cultivation were recorded as a measure of weed pressure for this ex
periment. Weed escapes in this treatment and the one receiving "herbicides alone"
were allowed to compete with the crop for the entire growing season. Plots were
hand harvested on August 27 and September 12.

Carrots. This experiment was located on the same soil type as the tomatoes.
Four-row plots 6. I m long, spaced 75 cm apart, were repl icated four times in a
randomized block design. Preplant treatments of trifluralin (a,a,a-trifluoro-2,
6-dinitro-li,li-dipropyl-Q-toluidine) were made May I using a rototiTler to incor
porate the material 7 cm deep. Variety Danvers 126 was sown the same day.
Initial postemergence treatments of linuron (3-(3,4-dichlorophenyl)-I-methoxy-l
methylurea) were appl ied June 4 to carrot seedlings in the 2 to 3 leaf stage while
weeds were mostly 2 to 5 cm tall. Cultivations also were initiated on June 4 and
hand hoeing started on June 5. Additional cultivations and weedings are noted in
Table 2. Weed escapes in plots receiving only cultivation or "herbicides only"
were allowed to compete with the crop the entire season. The identity and number
of weeds in the plots receiving cultivation only treatments were recorded as a
measure of weed pressure for this experiment. Carrots were harvested on Septem
ber 7 and roots graded as marketable, small (less than 2.5 cm in diameter) and
culls (forked, rotten, and growth cracked carrots).

RESULTSANDDISCUSSION

In order to conduct an economic cost analysis for the various weed control
programs evaluated, a number of monetary values were assigned to the various
components and these are noted in the footnotes of Tables I and 2. While costs
and prices are variable items depending on the year, farm equipment used,and
location in the country, they are used here to illustrate relative differences
in weed cor.t ro l cost and how this might affect a grower's net return, assuming
all other production costs are equal.

Tomato Experiment: The weed density in this study averaged 3.7 broadleaf weeds
and 0.5 annual grass plants per meter of row. Commonlambsquarters (Chenopodium
album L.) was the dominant species with smartweed (Polygonum pensylvanicum L.),
redroot pigweed (Amaranthus retroflexus L.) and black nightshade (Solanum
nigrum L.) as minor species. Giant foxtail (Setaria faberi Herm.) represented
the annual grasses.

Results of this experiment are summarized in Table 1. Hand hoeing was the
most expensive method used employing 240 hrs/ha of labor at a cost of $720.
Mechanical cultivation was the least expensive technique and while it el iminated
weeds between the rows, the in-row escapes were dense enough to significantly re
duce tomato yields by 36% and consequently produce the lowest net return. The
herbicide program using triflural in plus metribuzin preplanting followed by a
postplanting appl ication of metribuzin was relatively inexpensive and controlled
all weed escapes except black nightshade.
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Without competition from other broadleaf weeds, this species became very profuse
and significantly reduced tomato yields about 11.2 m tons per ha and resulted in
the second lowest net return. Supplementing this herbicide program with either
a single cultivation or with hand hoeing or a combination of both resulted in
weed-free t0mato plantings and similar net returns. The herbicide program with
one timely cultivation was considered the overall most effective program because
it reduced the black nightshade population by 73% compared to "herbicide alone".
Triflural in without the use of metribuzin required twice as much hand labor to
achieve a satisfactory level of weed control. It is estimated that metribuzin
contributed to a savings of about $70/ha in 1979. While our 1978 trial (1)
indicated that satisfactory weed control could be achieved through the use of
herbicides alone, this study reveals the fact that when a tolerant weed species
is present in the population, an integrated program using herbicides plus culti
vation is required to minimize weed competition and maximize a grower's net return.

Carrot Experiment: Lambsquarters and smartweed were the two dominant species in
this trial while redroot pigweed and black nightshade were very minor. These
broadleaf weeds, as in-row plants in plots which received only cultivation treat
ments averaged 5.2 plants/m of row while giant foxtail was present at a relatively
low density of 0.25 plants/m.

Results of the weed competition program for carrots are summarized in Table 2.
The narrow row spacing involved with carrot culture plus a denser weed population,
incurred more hand labor costs for hoeing than did tomato culture. Intensive
mechanical cultivation control led weeds between the rows, but strong competition
from in-row weeds prevented the crop from developing any marketable size roots.
This demonstrates the fact that carrots are extremely sensitive to weed competi
tion. The use of trifluralin preplanting and two applications of 1inuron poste
mergence was fairly effective although some smartweed plants recovered and com
peted with the crop late in the season resulting in about 25% yield loss.
Supplementing the herbicide program with cultivations did not provide a benefit
as in-row smartweed escapes remained to compete with the crop. Hand hoeing to
remove the smartweeds which survived the single appl ication of 1inuron resulted
in clean carrot plots, produced the greatest yields, and in spite of the labor
costs involved, provided the highest net return. The hoeing labor may have been
reduced further if two appl ications of 1inuron had been made prior to initiating
the hand hoeing operations. Plots receiving a second 1inuron application had
60% fewer smartweed escapes than those receiving a single application followed
by cultivation.

A return to more intensive use of hand labor has been advocated as a means
of reducing fossil fuel use in food production (2,3). If this philosophy were
followed, the results of these two experiments indicate prices of tomatoes and
carrots would have to be increased 12% and 43% respectively to provide a net
return comparable to programs utilizing herbicides alone. If we assume the
price of herbicides truly reflects the value of petroleum products used in their
manufacture and distribution, then these tools are playing an important r01e in
keeping down food costs.
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In spite of the strides made in developing herbicides for vegetable crops
such as carrots and tomatoes, results of this study indicate complete reliance
on this tool is not practical when tolerant weed species exist and a maximum
return will be accompl ished by integrating mechanical cultivation and/or some
hand labor.
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Table 1. An economic comparison of several weed control programs for transplanted tomatoes at Napoleon,
Ohio, in 1979.

Hand labor Weed con t ro 12/ Yield m tonlha Net $Y
Weed control operation Date performed hrslha costslha 8/27 9/12 Total return/ha

Hand hoe 6/14,6/26,8/13 240 $720 32.7 42.3 75.0 $4,652

Cultivation 6/12, 6/28 -- 25 25.3 23.1 48.4 3,442

Cultivation + 6/12
138 425 31.6 44.4 75.9 5,012hand hoe 6/14,6/26,8/13

Herbicides alone 1/ 5/17 ppi, 6/11 post -- 57 26.2 38.1 64.3 4,548

Herbicides + 5/1 7 pp i, 6/11 pos t -- 69 26.4 47.7 74.1 5,238cu 1t iva t ion 6/12

Herbicides + 5/1 7 pp i, 6/11 pos t
73 277 27.3 50.2 77.3 5,258hand hoe 7/26, 8/13

Herbicides + 5/17 ppi, 6/11 post
cu 1t iva t ion + 6/12 30 161 21.1 52.4 73.5 5,104
hand hoe 7/26, 8/13

Triflural in (1.12 kg ai/ha) 5117
+ cultivation 6/12 61 225 27.5 46.4 73.9 5,068
+ hand hoe 6/14, 8/13

Bayes LSD 5% NSD 7.8 10.9

II "Herbicides alone" - Triflural in + metribuzin, 1.12 + 0.56 kg ailha ppi; plus metribuzin, 0.28 kg ailha
postplanting.

2/ Labor charged - $3/hr., cultivation - $12.50/ha/operation i-'
o-

Triflural in - $20/kg ai; Metribuzin - $30/kg ai, $7.50 for appl ication. V1

31 Net return based on $71.63/m ton, less cost for weed control program.



Table 2. An economic comparison of several weed control programs for carrots at Napoleon, Ohio, in 1979.

Hand labor '2/ Yield m t/ha Net $31Weed control
Weed control operation Date Fe~fo_rnled hrs/ha ___cos t/ha_ Total Marketable ret~n/ha

I-'
0'

- --------
0'

Hand hoe 6/5,6/27,8/13 328 $984 49 42 $1,116

CuI t iva t ion 6/4,6/14,6/25 -- 38 3.8 0 0

Cultivation 6/4, 6/14
+ hand hoe 6/5 6/27,8/13 306 943 58 48 1,457

Herbicides alone l/ 5/1 ppi
75 51 42 2,0256/4,6/26 post --

Herbicides + 5/1 ppi, 6/4 post 76 45 39 1,874cu l ti vat ion 6/4, 6/14 --

Herbicides + 5/1, 6/4
hand hoe 6/27,8/13 103 360 61 52 2,240

Herbicides + 5/1, 6/4
cultivation + 6/4, 6/14
hand hoe 6/27,8/13 83 325 64 55 2,425

Bayes LSD 5% 8. I 8.5

1/ "Herb lc i des!' - represent t r l f l ur a l in at 1.12 kg/ha ai as ppi, plus I inuron at 1.12 kg/ha ai postemergence
on dates indicated.

'2/ Labor charge of $3/hr., cultivation at $12.50/ha.
Trifluralin - $20/kg ai; Linuron - $16/kg ai, $7.50 ha/appl.

3/ Net return based on $50/m ton of marketable carrots, less cost of the weed control program.



167

WEEDCONTROLEXPERIMENTSIN TOMATOES-- A THREE-YEARSUMMARY

W.J. Sanok, G.W. Selleck, and J.F. Creighton 1/

ABSTRACT

Experiments were conducted over the past three-year period on a sandy
loam soil at the Long Island Horticultural Research Laboratory to evaluate
the efficacy and phytotoxicity of several herbicides for weed control in
tomatoes (Lycopersicon esculentum Mill.).

In 1977 metribuzin was used at 0.56 kg/ha on 24 varieties of tomatoes
and phytotoxicity was observed on a number of the varieties. The following
year five tomato varieties were used to test for phytotoxicity by metribuzin.
Metribuzin at 0.28 and 0.56 kg/ha alone or in combination with napropamide,
trifluralin, or diphenamid resulted in some phytotoxicity to several varieties.
All of these treatments resulted in effective control of barnyardgrass,
(Echinochloa crus-galli (L.) Beauv.), and purslane (Portulaca oleracea L.).
In 1979 metribuzin again was used at 0.28 and 0.56 kg/ha and provided near
perfect control of barnyardgrass, purslane, and crabgrass (Digitaria
sanguinalis (L.) Scop.). The preplant incorporated treatments of metribuzin
resulted in slight phytotoxicity to the variety Early Girl. More severe affects
were seen in the post-transplant treatments with the varieties Early Girl,
Red Pak, and Ramapo.

From the three-year observation in these experiments there appears to be
some relationship between varieties and phytotoxic effects using metribuzin,
but another factor seems to be the condition of the plant at the time of appli
cation. Particularly in 1979, the post-emergence application of metribuzin
was applied during the rainy period of May 30.

INTRODUCTION

The herbicide, metribuzin (4-amino-6-tert-butyl-3-(methylthio)-as-triazin
5 4H)-one) is proving to be one of the most effective post emergence treatments
for weed control in tomatoes. This chemical has proven to be very effective in
controlling the broad spectrum of weeds in this crop.

In experiments conducted on Long Island as in other areas some phyto
toxic effects have been noticed resulting in severe stunting or even death of
tomato plants. Experiments were conducted in 1977, 1978 and 1979 to determine
if the effect is related to variety. If growers are to use this herbicide
effectively, they must be aware of its phytotoxic effects, particularly if it
is related to varieties.

MATERIALSANDMETHODS

In 1979 three varieties of tomatoes, Early Girl, Red Pak, and Ramapo, were
transplanted on May 23 at the Long Island Horticultural Research Laboratory in
the sandy loam soil. Metribuzin at 0.28 and 0.56 kg/ha and a tank mix combination
of metribuzin at 0.28, and trifluralin (a,a,a-trifluoro-2,6-dinitro-N,N-dipropyl-

l/ Agent, Suffolk County Cooperative Extension; Professor and Research Technician,
L.I. Horticultural Research Laboratory, Riverhead, New York.
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p-toluidine) were applied prior to transplanting. Napropamide (2-(a-naphthoxy)
N,N-diethylpropionamide) at 1.12 and diphenamid (N,N-dimethyl-2,2-diphenylacetamide)
at 2.24 kg/ha were applied after transplanting and preemergence to the weeds.
Post-emergence application of metribuzin at 0.28 and 0.56 kg/ha were applied on
May 30 and repeated on June 7.

All herbicide applications were made on four plants per plot with a
spacing of 0.6 m between plants. An 0.9-m untreated strip was adjacent
to each plot. All applications were made with a tractor-mounted sprayer
delivering 61 l/ha at 2.4 atmospheres.

Frequent rains and cloudy weather occurred between planting May 23 and
the post-emergent application on May 30. Treatments of metribuzin, preplant
incorporated and diphenamid required cultivation and hand weeding on July 2.
Assessments for phytotoxicity were made on June 6 and June 18 and for weed
control on June 29.

RESULTSANDDISCUSSION

In 1977 metribuzin was used at 0.56 kg/ha and resulted in a phytotoxity
rating of 50% for the variety Early Girl. The varieties Red Pak, Ohio 736 VF,
Beef Master, and Spring Set resulted in a 30% phytoxicity. Other varieties
that were significantly affected included: NFV 22, Super Fantastic VF,
Terrific VFN, Supersonic VF, Big Set and XP 160. From this preliminary study,
it was indicated that the effect of metribuzin on tomatoes could be related to
variety.

In 1978 experiments conducted on the varieties Jet Star, Red Pak, Ramapo,
Early Girl, and Better Boy resulted in the variety Ramapo being the most
severely affected. In that experiment Early Girl and Red Pak appeared to be
severely affected by the lower rate of metribuzin.

In 1979, again using Early Girl, Red Pak, and Ramapo, these varieties
were severely affected by the post-emergent treatment of metribuzin. Results
of the comparison of the three-year period are given in Table 2.

Based on these experiments and observations, it appears that in 1979
metribuzin was more toxic to the tomato plants following periods of cloudy
weather when the carbohydrate reserves in the plants are low. Timing of
application then becomes very important.

LITERATURECITED

Sanok, W.J., G.W. Selleck, and J.F. Creighton. 1979. Weed control and phyto
toxicity with herbicides in five tomato varieties. Proc. Northeast
Weed Sci. Soc. 33:332-335.



Table 1. Percent weed control, percent phytotoxicity and yield of three tomato varieties treated with herbicides -- 1979.

Yield
Rate Percent weed control Percent phytotoxicity lbs/plot

Chemical kg/ha barnyardgrass crabgrass purslane Early Girl Red Pak Ramapo Early Girl Red Pak Ramapo
6/6 6/18 6766718 6/6 6/18

diphenamid 2.24 pre 60 90 43 0.0 0.0 0.0 0.0 0.0 0.0 110.5 109.9 80.5
metribuzin 0.28 ppi 37 57 27 8.0 7.0 0.0 0.0 0.0 0.0 91.0 103.5 83.75
metribuzin 0.56 ppi 50 60 77 12.0 3.0 1.5 1.5 6.5 5.0 126.25 95.25 61. 75
metribuzin 0.28 post 100 100 100 40.0 20.0 13.0 5.0 17.0 8.0 125.0 110.5 78.25
metribuzin 0.56 post 100 100 100 22.0 23.0 28.0 23.0 35.0 12.0 142.5 150.0 70.0
metribuzin 0.28 pre + post 100 96 100 3.0 22.0 3.0 13.0 - 8.0 129.0 107.25 86.0
metribuzin 0.56 pre + post 100 100 100 3.0 53.0 2.0 50.0 - 50.0 138.75 103.5 84.75
metribuzin 0.28 ppi

+ trifluralin 0.56 60 66 60 3.0 1.5 7.0 8.0 5.0 0.0 114.0 108.0 73.0
napropamide 1. 12 pre 90 100 87 0.0 0.0 0.0 0.0 3.0 3.0 133.0 114.0 70.0
untreated 1/ 12 5 38 0.0 0.0 0.0 0.0 5.0 17.0 59.0 26.0 36.25

l/plants per 0.3 m2

Table 2. Percent phytotoxicity of five tomato varieties treated with metribuzin.

Year

1977

1978

1979

t = trace

Rate of Phytotoxicity Rating
metribuzin Early Girl Red Pak Ramapo Jet Star Better Boy

kg/ha

0.56 50 30 t t t

0.28 27 15 27 5 5
0.56 5 5 35 12 12

0.28 30 9 12
0.56 23 26 24

I-'
0\
<o
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ALACHLORFOR TP~SPLANTED VEGETABLES

R.D. Sweet, A. Richard Bonanno, D.T. Warholic, and P.L. Minotti!/

ABSTRACT

Either DCPA or trifluralin prior to transplanting is standard practice
for many vegetables. Annual grassy weeds are usually controlled but certain
broadleaved species such as galinsoga spp, lambsquarters, ragweed and redroot
pigweed often escape. Thus postemergence sprays or hand hoeing frequently
are required. For tomatoes, metribuzin appears to be quite useful, but it is
not safe on the cruciferae crops and lettuce and is marginal for peppers. Ni
trofen is cleared for crucifers but is only partially satisfactory for galin
soga and ragweed.

Alachlor has been shown by the authors to be effective against galinsoga
and safe at rates of 1.0 lb or less on seeded cabbage. The purpose of the
several experiments conducted in 1979 was to evaluate alachlor and certain
other herbicides on transplanted broccoli, cabbage, cauliflower, Chinese cab
bage, peppers, romaine lettuce and tor.latoes. Herbicides included alachlor,
DCPA, metolachlor, napropamide, nitrofen and trifluralin. Weeds involved
were galinsoga, lambsquarters, redroot pigweed, chickweed and annual bluegrass.
Ragweed was not present in sufficient numbers to permit reliable observations.
Four experiments were completed, but not all crops, chemicals and weeds were
included in each, but all except tomatoes &nd peppers were evaluated at least
twice.

Broccoli, cabbage and cauliflower responded similarly to herbicides, and
were very tolerant of alachlor, metolachlor, DCPA, nitrofen and trifluralin.
Chinese cabbage however was sensitive to nitrofen except when used on well es
tablished plants (three to five true leaves). Romaine lettuce was severely
damaged by alachlor (metolachlor was not tested), nitrofen and trifluralin ex
cept when applied to well established plants with three to five true leaves.
Peppers were tolerant of both alachlor and metolachlor, but tomatoes were
damaged.

Redroot pigweed and lambsquarters in the cotyledonary stage were readily
controlled by alachlor, metolachlor, napropamide and nitrofen. Although
alachlor was extremely effective against galinsoga even at 0.5 lb/A, metola
chlor and napropamide were only partially satisfactory. On the other hand
DCPA and trifluralin were totally ineffective against galinsoga. It appears
that with tomatoes, metribuzin is a better choice than alachlor for combating
a range of broadleaved weeds; whereas with peppers, broccoli, cabbage and
cauliflower, alachlor at about 1.0 lb/A is very effective when weeds are just
emerging. With romaine lettuce and Chinese cabbage all the postemergence
herbicides tested are very likely to be damaging unless the crop has three to
five true leaves.

!/Professor, Graduate Assistant, Research Support Specialist, and Associate
Professor, respectively, Department of Vegetable Crops, Cornell University,
Ithaca, NY 14853.
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SEEDEDLEGUMESAS LIVING MULCHESIN SWEETCOR~/

T.E. Vrabel, P.L. Minotti and R.D. Sweet~/

ABSTRACT

Red clover, ladino clover, white clover, alfalfa and annual bluegrass
were investigated as living mulch crops growing in association with sweet
corn. Legumes were seeded five weeks prior to, at planting, and five weeks
after planting sweet corn. Legume seed was broadcast either over the entire
plot or in 0.45 m strips between corn rows.

Sweet corn yields were reduced by planting into previously established
covers with yields reduced more by full cover than by strips. When sweet
corn and legumes were planted at the same time, strips of legumes caused no
yield reductions, but full seeded plots still proved excessively competitive.
When legumes were seeded five weeks after the sweet corn none of the treat
ments reduced corn yields. Results "ith annual bluegrass were erratic and
inconclusive.

Weeds were most effectively suppressed by ladino and white clover and
least effectively suppressed by red clover. Dry weight of the earliest plan
ted red clover was more than double that of the latest planting while the
other species yielded about the same regardless of planting date. Strip
plantings yielded about two thirds as much as full cover plantings.

INTRODUCTION

Loss of soil structure and organic matter content is a serious problem
for vegetable growers in New York. The use of sod crops for two to three years
to alleviate these problems is not feasible since market and economic consider
ations force the grower into producing a cultivated crop for many successive
years. Animal manures do not offer a solution since they are not readily avail
able on most vegetable farms.

The use of a "living mulch" crop as a source of organic matter has been
investigated in agronomic and vegetable production systems and has been shown
to be feasible (1,2,3,4). The mulch crop can be returned to the soil in the
fall or may be maintained through the following spring for reutilization as
a mulch crop. The purpose of this study was to determine the magnitude of
the competitive effects of selected legume species on sweet corn when seeded
either before, after, or at the same time as the corn, and also to compare
broadcast vs strip plantings of these legume species.

l/Paper No. 769, Department of Vegetable Crops, Cornell University, Ithaca,
NY 14853.

~/Graduate Assistant, Associate Professor, and Professor, Department of Veg
etable Crops, Cornell University, Ithaca, NY 14853.
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MATERIALSANDMETHODS

The study was conducted at the Thompson Vegetable Research Farm near
Ithaca, NY. The soil was an Eel silt loam with a pH of 5.8, an organic matter
content of 3.6% and a cation exchange capacity of 11 me/lOa g. On May 8 fer
tilizer was broadcast and plowed down at the rate of 930 kg/ha of 13-13-13.
The area was harrowed on May 11 and May 17. On May 18 one third of the exper
imental area was seeded to the legumes (Table 1) either broadcast or in 0.45 m
strips. Plots were 3.66 m x 6.1 m. On June 21 another third of the experimen
tal area was also seeded to the four legumes. On the same day the entire exper··
imental area was seeded to Gold Cup sweet corn (Zea mays saccharata L.) in rows
0.91 m wide. The final third of the area was seeded to legumes on August 1.
Shortly after emergence the sweet corn was thinned to approximately one plant
every 25 cm. In the first planting soils were cultipacked before and after
seeding legumes. In the second and third seedings the seed was rake~ by hand.
Treatments within each planting were replicated four times.

TABLE 1. Mulch crops and seeding rates

Mulch Crop Seeding Rate (kg/ha)

\lhite clover (Trifolium repens L.)

ladino clover (Trifolium repens L.)

red clover (Trifolium rYotense L.
cv Penscotti [R])

alfalfa (Medicago sativa L.
cv Iroquois [R])

annual bluegrass (Poa annua L.)

l/high rate due to error in seeder calibration.

6.7

15.7

13.4

Dinoseb at 0.56 kg/ha was applied July 15 to control annual broadleaf
weeds and grasses. Unfortunately this severely injured the second planting of
red clover so it was replaced by annual bluegrass seeded on August 1. The
last area to be planted to legumes was hand weeded prior to seeding.

Rainfall was deficient early in the season so 6 cm of overhead irrigation
was applied on June 6. Another 18 cm was applied on July 23. During the lat
ter part of the season rainfall was adequate and totalled 34.7 cm.

Visual weed control ratings were recorded on September 14. On September
22 the above ground portion of sweet corn plants was harvested in a 2 m section
of the three innermost rows in each plot. Total plant fresh weights and fresh
weights of primary ears were obtai~ed. On October 12 a strip 1 m wide and 6 m
long of the above ground portion of legume mulch was harvested and dry weight
determined. Corn and legume weights were analyzed statistically.
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RESULTS ANDDISCUSSION

Weed suppression, yield of sweet corn and the dry matter production of
legumes was influenced by time of seeding, by strip vs broadcast planting and
by species of legume. Weeds present were redroot pigweed (Amaranthus retro
flexus L.), lambsquarters (Chenopodium album L.), common chickweed (Steiiaria
media L.), annual bluegrass (Poa annua L.) and (Galinsoga ciliata L.). In
general weed suppression was excellent in the earliest seedings, acceptable
when seeded with the sweet corn, and only partially acceptable when seeding
was delayed (Table 3). Red clover, regardless of timing, was least effective
in suppressing weeds. Alfalfa was an excellent competitor to weeds in the
earliest seeding but was slightly inferior to the other species at the delayed
timing.

Planting sweet corn into established legumes severely reduced yield of
both corn plants and primary ears, with reductions greater in broadcast than
strip seedings (Table 2). Although red clover was least competitive to weeds
and reduced sweet corn yields the least, it produced the most dry matter of
all legumes in the earliest planting (Table 3). When sweet corn and legumes
were seeded at the same time, white clover and alfalfa in strips gave corn
yields comparable to that realized in no legume plots. When legumes were
seeded after sweet corn emergence, almost every legume plot yielded as much
sweet corn as the no legume plots.

Dry matter production by white clover was much greater in broadcast than
in strip plantings at all three seeding dates. With ladino clover, however,
broadcast plantings out-yielded strip plantings only at the earliest date.
Red clover produced equally in strips or broadcast plantings at the early
seeding whereas alfalfa produced equally only at the latest seeding.

Ladino appears to be comparable in many ways to white clover but because
seeding rates were higher than planned, comparisons to other legumes remain
somewhat tenuous.

Seeding legumes prior to planting corn may not be viable unless strips
narrower than 0.45 m are utilized. Seeding legumes after corn emergence re
quires special weed control practices. The results of this test indicate
that planting legumes at the same time as sweet corn was the most promising
timing.

Follow-up plantings will be made in the various legume seedings to deter
mine their influence on sweet corn.

LITERATURECITED

1. Hartwig, N.L. 1974. Crownvetch makes a good sad for no-till corn.
Crops and Soils 27: 16-17.

2. Hartwig, N.L. and L.D. Hoffman. 1975. Suppression of perennial legumes
and grass cover crops for no-tillage corn. Proc. NEWSS29: 82-88.

3. Hughes, B.J. 1979. Living mulch: A preliminary report on grassy cover
crops interplanted with vegetables. Proc. NEWSS33: 109.

4. Linscott, D.L. and R.D. Hagin. 1975. Potential for no tillage corn in
crownvetch sods. Proc. NEWSS29: 81.
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TABLE2. Effects of mulch crop treatments on sweet corn Yield~/

Treatment
CORNPLANTS

yield/6(m) yield/
row (kg) plant (g)

EARS
yield/G(n) yield/

row (kg) plant (g)

0.645 ab
0.608 ab
0.723 ab
0.711 ab
0.770 a
0.706 ab
0.662 ab
0.690 ab
0.642 b

(0.177) I

MULCHSEEDED5 WEEKS
PRIOR TO CORNPLAl~TING
-white clover strip seeded
-white clover full seeded
-red clover strip seeded
-red clover full seeded
-ladino clover strip seeded
-ladino clover full seeded
-alfalfa strip seeded
-alfalfa full seeded
-clean cultivation-no cover
-Duncan-Waller (.05)
MULCHANDCORNSEEDED
SIMULTANEOUSLY
-white clover strip seeded
-white clover full seeded
-annual bluegrass strip seeded
-annual bluegrass full seeded
-ladino clover strip seeded
-ladino clover full seeded
-alfalfa strip seeded
-alfalfa full seeded
-clean cultivation-no cover
-Duncan-Waller (.05)
MULCHSEEDED5 lVEEKS
AFTERCORNPLANTING
-white clover strip seeded
-white clover full seeded
-red clover strip seeded
-red clover full seeded
-ladino clover strip seeded
-ladino clover full seeded
-alfalfa strip seeded
-alfalfa full seeded
-clean cultivation-no cover
-Duncan-Waller (.05)

2.335 ab
0.621 c
2.1176 ab
1.133 c
1. 575 be
----'E)
2.207 ab
1. 086 c
3.056 a
(0.965)

3.191 a
2.830 a
3.183 a
2.987 a
3.087 a
2.677 a
3.034 a
2.880 a
2.996 a

(0)

2.336 a
2.369 a
2.687 a
2.573 a
2.894 a
2.406 a
2.350 a
2.599 a
2.540 a

(0)

67.37 ab
22.85 c
79.33 ab
29.26 c
48.03 bc
----EJ
69.67 ab
25.90 c
98.27 a
(33.26)

105.16 a
100.99 a
116.05 a
105.56 a
107.86 a

91. 00 a
113.26 a

97.21 a
100.44 a

(27.96)

97.43 a
100.60 a
107.35 a
101. 51 a
117.89 a
104.96 a
102.90 a
104.39 a
102.77 a

(0)

0.466 b
0.101 c
0.493 ab
0.193 c
0.242 bc
----'!!../
0.466 b
0.153 c
0.726 a

(0.258)

0.584 a
0.605 a
0.812 a
0.716 a
0.624 a
0.590 a
0.674 a
0.593 a
0.716 a

(0.237)

13.48 bc
3.93 d

15.81 ab
5.50 cd
7.34 bcd

----b/
14.67 ab

3.58 d
23.44 a

(8.94)

i 19.18 b
2l,l}5 b
29.41 ab
25.33 ab

I
i 21. 84 b
I 19.98 b

25.18 ab
20.00 b
24.45 ab

(7.52)

26.73 a
25.85 a
28.91 a
28.16 a
31. 40 a
30.73 a
28.88 a
27.73 a
25.94 a

(6.56)

~/harvested September 22, 1979

~/corn did not survive clover competition
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. h . Ida, b / f 6 2 f 1 h d d 1Dry welg t Yle --- or m area 0 mu c an wee contro
rating~/

Yield
20f

mulch
6m area

(kg)

Weed
control
rating

MULCHSEEDED5 WEEKS
PRIOR TO CORNPLANTING
-white clover strip seeded
-white clover full seeded
-red clover strip seeded
-red clover full seeded
-ladino clover strip seeded
-ladino clover full seeded
-alfalfa strip seeded
-alfalfa full seeded
-clean cultivation
-Duncan (.05)
MULCHANDCORN SEEDED
SIMULTANEOUSLY
-white clover strip seeded
-white clover full seeded
-annual bluegrass strip seeded
-annual bluegrass full seeded
-ladino clover strip seeded
-ladino clover full seeded
-alfalfa strip seeded
-alfalfa full seeded
-clean cultivation-no cover
-Duncan-Waller (.05)
}mLCHSEEDED5 WEEKS
AFTER CORNPLANTING
-white clover strip seeded
-white clover full seeded
-red clover strip seeded
-red clover full seeded
-ladino clover strip seeded
-ladino clover full seeded
-alfalfa strip seeded
-alfalfa full seeded
-clean cultivation-no-cover
-Duncan-Waller (0.5)

a/- harvested October 22, 1979

~/LSD of 0.05 Duncan and Duncan-Waller

r:=)using a scale of 0- 9; 0 = no effect, 7
control

~/rating taken September 14, 1979

0.379 d 8
0.598 cd 8
1. 094 a 7
1. 062 a 7
0.371 d 8
0.729 bc 8
0.470 cd 8
0.929 ab 8

9

0.254 c 7
0.560 b 8
0.308 6
0.335 7
0.560 b 7
0.560 b 8
0.568 b 7
0.855 a 7

9
(0.277)

0.390 a 7
0.456 a 7
0.277 a 6
0.432 a 6
0.393 a 7
0.406 a 7
0.378 a 5
0.396 a 6

9
(0)

acceptable control; 9 complete
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NEWHERBICIDES FOR NARROW-ROWSNAPBEANS1/

P. C. Bagley and C. E. Best~/

Abstract. Weed control was evaluated in snap bean rows spaced 18 inches in a
Norfolk loamy sand (0.6% O.M.). Postemergence bentazon at 0.75 lb/A was
effective on 2 inch tall ragweed and lambsquarters 1 1/2 inch tall when applied
at the first trifoliate leaf stage of snap beans. Dinoseb at 0.375 lb/A was an
effective postemergence herbicide. BAS 9052 OH postemergence was effective on
crabgrass without snap bean injury. EPTC, preplant incorporated 3.0 lb/A plus
dinoseb, preemergence 1.5 Ib/A did not control ragweed; however, a three inch
rain occurred after application. The following order of activity based on
late-season lambsquarters control was observed: MON55097 > metolachlor>
alachlor> xylachlor. The extender, R-33865 was not effective with EPTC or
vernolate. UBI-S734, preplant incorporated at 0.5 to 1.0 lb/A was acceptable
for snap beans and controlled crabgrass, but yellow nutsedge control was
erratic and lambsquarters and ragweed were not controlled. Ethalfluralin or
trifluralin combined with EPTC preplant incorporated improved lambsquarters con
trol. Cultivation improved the control of 3 to 5 leaf size crabgrass with post
emergence diclofop and 1.0 lb/A was more effective than 0.75 lb/A. Snap beans
were uninjured by postemergence diclofop and combinations with bentazon.

INTRODUCTION

New herbicides and new labels on existing herbicides have potential for in
creased weed control in narrow-row snap beans. With the advent of commercially
successful snap bean harvestors that do not require rows, growers are changing
to narrow-row snap beans which produce a 50% yield increase compared to wide-rows.
Narrow-row snap beans are not cultivated.

The objectives of this study was to evaluate various new postemergence
herbicides and herbicide combinations on narrow-row snap beans and to evaluate
the influence of cultivation on grass control with diclofop.

MATERIALSANDMETHODS

'Gallatin Valley 50' snap beans were planted May 22, 1979, 1.5 inches deep,
in Norfolk loamy sand (0.6% organic matter). The plots were 6 ft wide by 19 ft
long with 3 rows per plot and rows 18 inches appart. The herbicide treatments
were applied with a bicycle boom sprayer and CO2 was utilized as the spray
propellant. Spray volume was 45 gal/A. The preplant incorporated (PPI) herbi
cide treatments were incorporated 3 inches deep with a rototiller plus crow foot
cultipacker on May 22. A randomized complete block design with three replicates

1/ Scientific Article No. A2689 , Contribution NO. 5734 , of the Agricultural
Experiment Station, Department of Horticulture.

1/ Faculty Research Assistant and Associate Professor.
University of Maryland, Department of Horticulture, College Park, MD20742
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was utilized for the herbicide treatments. Preemergence (Pre) treatments were
applied immediately after planting and postemergence sprays were applied on
June 12 (Post I), June 20 (Post II), July 5 (Post III), July 14 (Post IV).
The following herbicides were evaluated dinoseb (2-sec butyl-4,6-dinitrophenol),
EPTC (S-ethyl dipropylthio-carbamate), bentazon (3-isopropyl-lH-2,1,3-benzo
thiadiazin-4(3~)-one 2,2-dioxide), paraquat (1,1'-dimethyl-4,4 T-bipyridinium

ion), metolachlor [2-chloro-N-(2-ethyl-6-methylphenyl)-N-(2-methoxy-l-methyl
ethyl)acetamide]xylachlor[2-chlor-N-(2,3-dimethylphenyl)-N-(l-methylethyl)
acetamide], DCPA (dimethyl tetrachloroterephthalate),trifluralin (~,~,~- tri
fluoro-2,6-dinitro-~,~-dipropyl-E-toluidine), ethalfluralin (~-ethyl-~-(2

methyl-2-propenyl)-2,6-dinitro-4-(trifluoromethyl)benzenamin~, alachlor (2
chloro-2',6'-diethyl-N-(methoxymethyl)acetanilide, vernolate (S-propyl dipropyl
thiocarbamate), cycloate (S-ethyl N-ethylthiocyclohexanecarbamate), aciflurfen
(5-[2-chlor-4-(trifluoromethyl)phe~oxy]-2-nitrobenzoic acid), napropamide (2
(.-naphthoxy-~,~-diethylpropionamide)s R-33865, MON55097, BAS 9052 OH, BAS 479
OOH, UBI-S734. Rainfall data is summarized in Table 3. Ammonium nitrate was
topdressed (40 lb N/A) on June 18. Snap bean vigor ratings were made May 30,
June 10, June 17 (Post I treatments only), June 21 and July 13. A plant stand
rating was made on June 10 and weed control was rated on June 10, June 17
(Post I treatments only) and July 13 on the following weeds: common ragweed
Ambrosia artemisiifolia L.), yellow nutsedge (Cyperus esculentus L.), large
crabgrass (Digitaria sanguinalis L.), goosegrass (Eleusine indica L.), common
lambsquarters (Chemopodium album L.), carpetweed (Mollugo verticillata L.),
and morninglories composed of tall morningglory (Ipomoea purpurea L.), entire
leaf morningglory (!. hederacea var. integriuscula) and ivyleaf morningglory
(!. hederacea (L.)Jacq.).

The size of weeds at the time of Post I treatment was as follows: Weed
size with EPTC, 3.0 lb/A, PPI and dinoseb 1.5 lb/A Pre was ragweed - 112 to
1 1/2 in tall, 1 to 3 pair true leaves; yellow nutsedge - 1 to 5 in tall,
2 to 7 leaves. Weed size without any ppi or pre herbicides was ragweed - 1/2
to 2 in tall, 1 to 4 pair true leaves; yellow nutsedge - 2 to 7 in tall, 2 to
7 leaves, crabgrass - 1/2 to 2 in tall, 2 to 4 leaves, none to 2 tillers;
lambsquarters - 1/2 to 1 1/2 in tall, 1 to 3 pair true leaves; carpetweed -
1 in whorl, 3 pair true leaves; common purslane - 1/2 in tall, 1 to 2 pair
leaves. The snap beans were in the first trifoliate leaf stage. Leaf burn
ratings of snap beans were made on June 10 and June 17 (Post I treatments only).
A single harvest and plant counts were made on 10 ft of one row per plot
July 17.

The diclofop and cultivation study was planted adjacent to the nutsedge
study in the same manner except that herbicide plots were 12 ft wide by 19 ft
long with 4 rows per plot and 36 inches between row. Two rows in each plot
were cultivated on June 29. Herbicide treatments were applied with the same
apparatus as the nutsedge study with a spray volume of 45 CPA. A split-block
design with three replicates was utilized for the treatments. Dinoseb 1.5
lb/A was applied preemergence for some treatments to suppress broadleaf weeds
but not grasses prior to the post treatments. Bentazon was tank mixed with
diclofop and applied at Post I or II. Diclofop was applied at Post I or II
over the dinoseb pre treatment. Postemergence I treatment was applied June 12
and Post lIon June 19. The stage-of-growth at the postemergence treatment
was influenced by preemergence dinoseb as follows: June 12 - untreated: snap
beans = 1st trifoliate leaf; large crabgrass = 3 to 5 leaves, 1/4 to 1 1/2 in
tall, 0 to 2 tillers; goosegrass = 2 to 6 leaves, 1 tiller; ragweed = 2 to 3
pair leaves, 1/2 to 1 inch tall and for dinoseb, 1.5 lb/A pre: snap beans =
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1st trifoliate leaf; large crabgrass = 3 to 4 leaves; goosegrass = 1 to 2
tillers per plant; ragweed = 1 to 3 pair true leaves. June 19 - untreated:
crabgrass 4 to 5 leaves and dinoseb 1.5 lb/A pre: crabgrass 3 to 5 leaves.
The dinoseb pre caused the crabgrass to be one leaf less than in the un
treated plots at the time of Post treatments. Ammoniumnitrate (40 lb N/A)
was topdressed on June 18. Snap bean vigor, leaf burn and weed control
ratings were made on July 13. A single harvest and snap bean plant count was
made on July 17 on a 10 ft area of one row in each cultivated and uncultivated
area.

RESULTSANDDISCUSSION

Three inches of rainfall during the first four days after planting in
creased the potential for seedling injury from the ppi and pre herbicides
(Table 3). The extender, R-33865, with EPTC did not improve weed control;
however, although not significant, the yield was greater with the extender
which indicated that weeds may have been suppressed more than with EPTC alone
(Table 1). R-33865 extender did not appear to influence vernolate activity.
Cycloate at 3.0 lb/A, ppi, was safe on snap beans and cycolate, EPTC and
verno late at 3.0 lb/A, ppi, provided excellent nutsedge, crabgrass and lambs
quarters control and the same 50% early control of ragweed. Vernolate con
trol of lambsquarter was better than EPTC or cyc10ate. Dinoseb 3.0 lb/A pre
emergence, plus EPTC 3.0 lb/A, ppi,only improved ragweed control to 60% com
pared to 50% control with EPTC alone as shown by the early June 10 ratings
prior to postemergence treatments. Dinoseb, 3.0 lb/A pre, alone provided very
poor control of ragweed and lambsquarters as shown by the June 10 rating in
treatment No.9; however, rainfall probably leached the dinoseb below the
sprouting weeds.

Ethalfluralin, ppi, 0.5 lb/A did not control ragweed and in combination
with EPTC did not improve ragweed control. However, ethalfluralin 1.0 lb/A
ppiin combination with EPTC appeared to improve late season ragweed control
better than the combination of triflura1in 1.0 lb/A, ppi, plus EPTC.
Ethalfluralin and trifluralin at 1.0 lb/A each in combination with EPTC caused
similar slight vigor reduction of snap beans. Ethalfluralin and trifluralin
in combination with EPTC significantly improved lambsquarters control com
pared to EPTC alone.

DCPAdid not control ragweed nor nutsedge and the combination with dinoseb
did not appear to improve the control of other broadleaf weeds which may have
been due to the large ragweed canopy that suppressed other weeds. DCPAat 12.0
lb/A pre was safe on snap beans. BAS 479 OOHcaused unacceptable vigor re
duction at 0.5 lb/A pre for snap beans. The snap bean population was not re
duced by BAS 479 OOHat 0.5, 0.75 or 1.0 lb/A.

UBI-734 ppi appears to be safe on snap beans at 0.5, 0.75 and 1.0 lb/A;
however, ragweed and lambsquarter are not controlled. Yellow nutsedge control
appears to be acceptable and crabgrass control was excellent.

Alachlor at 1.5, 2.0 and 3.0 lb/A pre in combination with dinoseb was not
injurious to snap beans; however, ragweed control was not acceptable although
nutsedge control was excellent at all rates. Late season lambsquarters control
was weak with alachlor 1.5 lb/A pre with dinoseb. Metolachlor did not control
ragweed and lambsquarter control in late season decreased at 1.25 lb/A with
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less lambsquarter control from the ppi treatment compared to the pre. Yellow
nutsedge control was acceptable with metolachlor pre; however, ppi was erratic
which indicated that rainfall may have caused excessive dilution of metolachlor.
MaN55097 at 3.0 lb/A, pre, caused unacceptable vigor reduction and although
1.5 and 2.0 lb/A appeared to be acceptable, some vigor reduction occurred at
the 1.5 lb/A rate. Yellow nutsedge control was excellent at 1.5 lb/A MaN55097
pre. MaN55097 at 3.0 lb/A provided 97% ragweed control early; however, late
season lambsquarters appeared to weaken slightly at 2.0 and 3.0 lb/A. Some
variation in lambsquarter control was due to the density of the ragweed canopy
which could suppress lambsquarter and might account for the 100% lambsquarter
late season control at 1.5 lb/A MaN55097. Xylachlor at 3.0 and 6.0 lb/A pre
and ppi was safe on snap beans. Yellow nutsedge control was slightly weaker
with ppi; however, ppi and pre xylachlor were both acceptable. Late season
lambsquarters control was unacceptable except for 6.0 lb/A xylachlor, pre.
Crabgrass control was weak but acceptable with the ppi xylachlor. In this
study, the order of activity of the acetanalides, using lambsquarters as the
most realiable indicator was as follows: MaN55097 > metolachlor > alachlor
>xylachlor.

Postemergence bentazon at 0.75, 1.0 and 1.5 lb/A provided excellent con
trol of ragweed 1/2 to 1 1/2 in tall at Post I and even larger ragweed at Post
II. Lambsquarter escapes with EPTC, ppi, pIllS dinoseb, pre were controlled by
bentazon post. Trifluralin, ppi plus dinoseb, pre did not have lambsquarters
escapes. The control of ragweed with Post bentazon caused the release of crab
grass by removing the ragweed competition and this is shown by the weak~ but
acceptable, late season crabgrass control with EPTC, ppi plus dinoseb, pre.
The late season release of crabgrass did not occur with bp.ntazon, post over
trifluralin, ppi plus dinoseb, pre. Snap bean injury was not observed with
temperatures in the 80's for 9 days after the post bent~z0n on snap beans in
the 1st trifoliate leaf stage. BAS 9052 OR, 0.5 lb/A Post I was effective on
large crabgrass and goosegrass without snap bean injury; however, yields were
suppressed because broadleaf control with dinoseb, pre was unacceptable. The
combination of BAS 9052 OR plus 0.75 lb/A bentazon tank mixed and applied post
emergence controlled grasses, ragweed 2 in tall and lambsquarters 1.5 in tall
but not morningglory without any ppi or pre herbicides, and yields were accep
table. This combination did not control yellow nutsedge and the BAS 9052 OR
rate of 1.0 lb/A caused slight snap bean injury in the combination with
bentazon 0.75 lb/A. Bentazon applied post over BAS 479 OaR, pre controlled
ragweed, but yields were reduced due to the BAS 479 OaR injury.

Postemergence dinoseb 0.375 lb/A applied over EPTC, pre had the highest
yield even though 12% of the foliage leaf surface area was necrotic due to
the treatment. Ragweed and lambsquarters were controlled by post dinoseb at
0.375 lb/A. A 2X safety factor was shown with normal yields from dinoseb
0.75 lb/A post which caused 25% leaf necrosis. EPTC provided suppression of
morningglory and the dinoseb effect could not be evaluated.

Acifluorfen post caused unacceptable snap bean injury at 0.25 lb/A but
provided excellent ragweed control.

Directed para~uat of one application provided excellent conLrol of rag
weed, goosegrass, lambsquarters~orningglory and carpetweed at 0.25 lb/A; how
ever, crabgrass control was acceptable but weak and nutsedge control was
slightly below acceptable. Paraquat at 0.5 lb/A controlled all the weeds. Re
p~at applications of paraquat 0.25 lb/A were not necessary for full-season
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control but they were repeated for residue samples and the foliar burn was
due to the application of paraquat to full size beans without shields.
Yields were not significantly reduced with paraquat at 0.25, 0.5 and 1.0
1b/A although the 1.0 1b/A caused a downward trend.

Napropamide caused serious snap bean injury and stand reduction which
indicates that snap beans should not follow napropamide applications in the
same season. However, additional studies should be made on the soil dissi
pation of napropamide in relation to snap bean tolerance.

Cultivation greatly improved the control of crabgrass with postemergence
dic10fop on snap beans. The difference between cultivated and non-cultivated
was greatest with the combination of dic10fop and bentazon because the dinoseb,
pre reduced the size of the grasses at the time of the post treatments which
made the post dic10fop more effective on the smaller grasses. However,
bentazon also reduced the ragweed and 1ambsquarters competition and permitted
more vigorous crabgrass growth. Dic10fop alone or in combination with bentazon
did not injure snap beans. Dic10fop at 1.0 1b/A in combination with bentazon
was required for yields equal to the handweeded-cu1tivated treatment. There
fore, higher rates appear to be advisable for adequate control of large crab
grass with dic10fop and cultivation.
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Table 1. Weed control in 18 inch spaced narrow-row 'GV-50' snap beans in a Norfolk loamy sand in 1979.

Treatments
Herbicide Lb!A

Plant I
Stand£

7-13 6-10

hi
Leaff~urn-

6-17- 7-13

Percent Weed contro1~1
June 10

RW NUT CG GG LQ CW MG

100 100 100 97
98 100 100 100

o

33

o
67
90
67

95 100 100

93 100 88 100 90

95 100 83 100 100

o 000

o 0 33 27

o 000
100 100 99 100
100 100 100 100
100 100 100 100

o 100 100 100 100 53

33 100 100 100 100 67
o 100 100 100 100 90

98 99 100 100 100 100

95 100 100 93 100 92

67 100 100 100 100 100

97 100 100 100 100 100

100 100 100 100 100 67

100 100 100 100 100 100
98 100 100 88 100 70

100 100 100 100 100 83

100 100 100 95 100 100

100 100 100 100 100 100

100 100 100 100 100 95

100 100 100 93 100 83

52 99

o 0

77 99 100 100 87 100 93

000 0 000

000 0 000

70 100 93 93

62 97 100 100 92 100 83

60 97

o 0 0 0 0 33 33

58 100 100 100 93 100 67

13 0

o 0
50 98
70 100
55 100

58

47 97 100 100 95 100 53

62

33
17

32

52 98 100 100 100 100 33

48

83

53

48
50

97

50

45

43

47

o 0 0 0 000
100 100 100 100 100 100 100

2

o

2
o

5

o

2
2

3 10

o

o

2 2

o

2 0

o

o
o

3

3 7

o

1

o

3

2 3

5

5 17

2 0

2 5

2 17

9 22

10 5
1
o
o

92

95

93
93

90

97

98

90

100

100

100

100

83
100

100

92

92

87

93

95

90

95

97

83

100
88

100

100

100
90

100 100

95 100

93 100

92 100

30 100
92 100

90 100

78 100

93 90

93 97

90 100

90 100
74 90
62 90
83 93

100 93

100 100

100 88

100 83

98

97

80

95

98

88

93

75

98

98
98

93

93

88
92

95

97

93

98

85

82

97

93

68

100

100

82
100

97
100

92 95 95

100 100 98

100 100 100

100 100 95

77 82 70

97 95

93 98

68 75 52

97 100 87
73 73
67 63
67 53

100 100 95

100 97 98

100 100 92

100 100

100 100 98

92

92

98

90

70

97
92

93

93

85

88

92

95

47

78
97

97

93

95

25

95

85

98
73
37
15

93

68

3.0 + PPI +
3.0 + Pre +
0.75 Post I
3.0 + PPI +
3.0 + Pre +
1. 0 Post I
3.0 + PPI +
3.0 + Pre +
1. 5 Post I
3.0 + PPI +
3.0 + Pre +
0.75 Post II
3.0 + PPI +
3.0 + Pre +
1. 0 Post II
3.0 + PPI +
3.0 + Pre +
1. 5 Post II
3.0 + Pre + bl
0.5 Post I- 92
0.5 + bl
0.75 Post I- 100
1.0 + bl
0.75 Post I
0.5 Pre
0.75 Pre
1.0 Pre
0.5 + Pre +
0.75 Post I
0.75 + Pre +
0.75 Post I

0.25£:./ Post I +
III + IV
Post I +
III + IV 100
Post I +
III + IV 100

0.5oE:.I

1. oE:.I

1.25 +
3.0 Pre
2.5 +
3.0 Pre
1. 25 + PPI +
3.0 Pre
2.5 + PPI +
3.0 Pre
6.0 +
3.0 Pre

12.0 +
3.0 Pre
0.5 PPI
0.5 +
3.0 PPI
1.0+
3.0 PPI
0.5 +
3.0 PPI
1.0+
3.0 PPI
3.0 PPI
1.5+
3.0 Pre
2.0 +
3.0 Pre
3.0 +
3.0 Pre

20.metolach1or (8E) +
dinoseb

2l.meto1achlor +
dinoseb

22.meto1ach1or +
dinoseb

23.meto1ach1or +
dinoseb

24.DCPA (75WP) +
dinoseb

25.DCPA +
dinoseb

26.ethalfluralin (3E)
27.ethalf1uralin +

EPTC (7E)
28.ethalf1ura1in +

EPTC
29.triflura1in +

EPTC
30.trilf1ura1in +

EPTC
31. EPTC
32.MON 55097 (5E) +

dinoseb
33.MON 55097 +

dinoseb
34.MON 55097 +

dinoseb

19. paraquat

18. paraquat

l7.paraquat (2E)

1. Control
2. Handweeded
3.EPTC (7E)

dinoseb +
bentazon (4E)

4.EPTC +
dinoseb +
bentazon

5.EPTC +
dinoseb +
bentazon

6.EPTC +
dinoseb +
bentazon

7.EPTC +
dinoseb +
bentazon

8.EPTC +
dinoseb +
bentazon

9.dinoseb (3E) +
BAS 9052 OH (1.53E)

10.BAS 9052 OH +
bentazon

11.BAS 9052 OH +
bentazon

l2.BAS 479 OOH (1.66E)
13.BAS 479 OOH
l4.BAS 479 OOH
l5.BAS 479 DOH+

bentazon
l6.BAS 479 DOH+

bentazon

Footnotes at end of Table (Continued)
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Continued (Table 1)

Herbicide
Treatments

Lb/A

Snap Bean Vigor Pl t
an / Leaf Burn~/(% of Control) Stand£

6-10 6-17 Y 6-21 7-13 6-10 6-17 Y 7-13

Percent Weed Control!/
June 10

RW NUT CG GG LQ CW MG

53 100 100 100 93 100 100

42 0 100 100 100 100 93

55 98 98 98 95 90 33

52 92 95 92 83 100 53

80
o

60

67

53

87

88 100

90 100 100
92 100 50
85 67 33
73 100 67
53 100 83

85 100

80 100

95 100
98 100

100 100

99 100 100
75 97 100
o 100 100

97 100 100

98 100 99

99 95 95

48
73
o

40 95 95 100 83 100 13

58

60 93 100 100 88 100 100

47 99 100 100 98 100 83

63 100 100 100 100 100 53

35

40 93 100 100
40 97 100 100
45 83 88 100
18 62 97 100
38 88 100 100

65 100 100 100 100 100 100
53 95 100 100 98 100 100

40 0 100 98 100 100 100

48

o
1
o

o

o
2
o
o
o

o

o

3

o

5

o

o

o

3

3

1
2

1

3

o

80

25

12

47

90

90
93

98

95

85

97

97

97

100
43

100

100

100

100

100

97
92

100
95

100

100

95

90

83

92

95

93

88

97

80

40
72

100

100
87

100

100

90
83
73
83

100

100

38
32
97

92

85

92

97

97

92
9S

97

97

93

88

43

100
95
87
85
90

100

100

47

57

85

100

100

100

97

98

93

100
40

100

97

97

97

95

100

93
100

97
90

100
93
90

100

100

100

100

90

95
98

88

97

90

90

85

95

88

97

93

98

100
10

100

100

100
93
95
95
95

PPI

Pre

Pre

Pre

Pre
PPI

PPI +
Pre
PPI +
Pre

Pre

PPI
PPI
PPI
PPI
PPI
PPI +
Pre +
Post I
PPI +
Pre +
Post I
PPI +
Post I
PPI +
Post I
PPI +
Post I

PPI +
Post I
PPI
Pre

3.0 +
3.0
6.0 +
3.0
3.0 +
3.0
6.0 +
3.0
1.5+
3.0
2.0 +
3.0
3.0 +
3.0
3.0
3.0 +
0.5
3.0 +
0.5
3.0
0.5
0.75
1.0
0.5 +
3.0 +
0.75
0.5 +
3.0 +
1.0
3.0 +
0.375
3.0 +
0.75
3.0 d/
0.25-

3.0 d/
0.7S=
1.5
6.0

54.EPTC +
acifluorfen

55.napropamide (50W)
56.DCPA

35.Xylachlor +
dinoseb

36.Xylachlor +
dinoseb

37.Xylachlor (5.5E) +
dinoseb (3E)

38.Xylachlor +
dinoseb

39.alachlor (4E) +
dinoseb

40.alachlor +
dinoseb

41. alachlor +
dinoseb

42.vernolate (7E)
43.vernolate (6E) +

R-33865
44.EPTC (6E) +

R-33865
45.cycloate
46.UBI-S734 (75W)
47.UBI-S734
48.UBI-S734
49.trifluralin +

dinoseb +
buntazon

50.trifluralin +
dinoseb +
bentazon

51.EPTC +
dinoseb

52. EPTC +
dinoseb

53.EPTC +
acifluorfen

Ratings made on Post I treatments only.

Snap bean population rated as % of control.

Based on the % of leaf surface area that is necrotic.
2 2

Weed popula 2ion:June 10 - common ragwee2 (RW) 11 plants/ft , yellow nutsedge (NU1) 7 plants/ft , large crabgra~s (CG)
9 plants/ft , goosegrass (GG) 3 plants/ft , common lambs~uarters (LQ) 11 plants/ft , carpetweed (CW) 3 plants/ft , tall,
ivy leaf, and entireleaf morningglory (MG) 0.2 plants/ft. July 13 - (based on % of total number of weeds and foliage
density) common ragweed (RW) 40%, yellow nutsedge (NUT) 23%, common lambsquarters (LQ) 22%, large crabgrass (CG) 15%.

Mean separation within columns by Duncan's multiple range test at 0.05 level.

~/ Planted May 22, 1979. Preplant incorporated on May 22. Preemergence applied May 22. Post I applied June 12 (snap beans
in 1st trifoliate stage), Post II on June 20. Post III on July 5, Post IV on July 14.

~/ With oil concentrate at 1 qt/A.

~/ With non-ionic surfactant (X_77(R» at 8 oz/lOO gal water. Directed spray without shields.

~/ With AG-98 surfactant at 1 qt/100 gal.

~/ Snap bean emergence.

if
£/

~/

!/
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-- Table 1. (Continued) Weed control in 18 inch spaced narrow-row 'GV-50' snap beans in a Norfolk loam sand in 1979.

83 93 100 100 32.0 abc

100 100 100 100 33.0 abc

100 99 100 100 30.0 abc

98 100 100 88 36.3 a

3.53 j-r

4.17 g-p

4.40 e-o
3.82 i-q

4.40 e-o

4.65 d-n

4.31 f-o

4.6 e-n

5.71 a-h

3.38 l-s

3.44 k-r

5.52 b-i

3.96 h-q

4.84 d-m

4.98 c-1

4.54 e-o
3.44 k-r

4.54 e-o

6.43 a-d

2.13 q-u
6.05 a-f

6.43 a-d

5.81 a-q

5.71 a-h

6.0 a-f

Yield~1
ToniA

6.0 a-f

3.19 1-s

5.27 b-k

4.6 e-n

5.33 b-j
2.95 n-t
1.64 stu
1. 74 r-u

4.01 g-p

26.7 be

27.3 abc

24.7 c
27.0 abc

29.3 abc

27.3 abc

29.3 abc

24.0 c

25.7 c
25.3 c

30.0 abc

35.3 ab

28.0 abc

30.0 abc

29.7 abc

25.0 c
28.7 abc
32.7 abc
28.7 abc

Standi!
Plants

CG Per 10 Ft

a 25. a c
100 33.0 abc

LQ

a
100

13

100 100
100 100

88 100
100 100

a
98

23 100 87 100

32 100 100 100

53 100 100 99

60 100 93 98

13 100 99 100

15 100 100 100

42 67 75 100

57 98 100 100

13 100 100 100
38 100 87 95

40 33 100 100

50 100 80 100

40 a 100 100
30 17 100 100

77 100 93 100

90 90 100 88 32.3 abc

99 100 100 87 28.3 abc

22 a 93 67 27.0 abc

86 37 100 100 28.0 abc

93 a
40 100
40 100
30 100

83 95 100 96 29.0 abc

82 100 100 97 29.3 abc

100 93 100 80 30.7 abc

100 97 100 78 27.7 abc

100 100 100 82 27.7 abc

July
RW NUT

Percent Weed Control!1

a a a a a a a a
100 100 100 100 100 100 100 100

LbfA

3.0 + PPI +
3.0 + Pre +
0.75 Post I 92 93 98 100 78 100 100
3.0 + PPI +
3.0 + Pre +
1. 0 Post I 100 97 98 100 88 .93 100
3.0 + PPI +
3.0 + Pre +
1. 5 Post I 100 100 100 100 100 100 100
3.0 + PPI +
3.0 + Pre +
0.75 Post II --- --- --- --- --- --- --
3.0 + PPI +
3.0 + Pre +
1.0 Post II --- --- --- --- --- --- ---
3.0 + PPI +
3.0 + Pre +
1.5 Post II
3.0 + Pre + bl
0.5 Post 1- a 83 80 a a a a
0.5 + I
0.75 Post I~ 90 82 100 50 67 a 100

1.0 + bl
0.75 Post 1- 90 87 92 47 33 a 100
0.5 Pre
0.75 Pre
1.0 Pre
0.5 + Pre +
0.75 Post I 98 100 100 100 55 100 100
0.75 + Pre +
0.75 Post I 92 100 100 98 72 100 100

0. 2FJ Post I +
III + IV 92 73 100 63 97 100 100

0.50r;j Post I +
III + IV 100 97 100 73 100 100 100

1. o£l Post I +
III + IV 100 99 100 90 100 100 100

1.25 +
3.0 Pre
2.5 +
3.0 Pre
1.25 + PPI +
3.0 Pre
2.5 + PPI +
3.0 Pre
6.0 +
3.0 Pre

12.0 +
3.0 Pre
0.5 PPI
0.5 +
3.0 PPI
1.0+
3.0 PPI
0.5 +
3.0 PPI
1.0+
3.0 PPI
3.0 PPI
1.5+
3.0 Pre
2.0 +
3.0 Pre
3.0 +
3.0 Pre

20.metolachlor (8E) +
dinoseb

2l.metolachlor +
dinoseb

22.metolachlor +
dinoseb

23.metolachlor +
dinoseb

24.DCPA (75WP) +
dinoseb

25.DCPA +
dinoseb

26.ethalfluralin (3E)
27.ethalfluralin +

EPTC (7E)
28.ethalfluralin +

EPTC
29.trifluralin +

EPTC
30.trilfluralin +

EPTC
31.EPTC
32.MON 55097 (5E) +

dinoseb
33.MON 55097 +

d:lnoseb
14.MllN 55097 +

dinoseb

Treatments

18. paraquat

17.paraquat (2E)

19. paraquat

Herbicide

1. Control
2. Handweeded
3.EPTC (7E)

dinoseb +
bentazon (4E)

4.EPTC +
dinoseb +
bentazon

5.EPTC +
dinoseb +
bentazon

6.EPTC +
dinoseb +
bentazon

7.EPTC +
dinoseb +
bentazon

8. EPTC +
dinoseb +
bentazon

9.dinoseb (3E) +
BAS 9052 OH (1.53E)

10. BAS 9052 OH +
bentazon

11. BAS 9052 OH +
bentazon

12.BAS 479 OOH (L.66E)
11.BAS 479 OOH
14.BAS 479 OOH
15. BAS 479 OOH+

bentazon
In. BAS 479 OOH+

bentazon

Footnotes at end of table (Continued)
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Continued (Table 1)

Herbicide
Treatments

Lb/A Method a !

Percent Weed ContraIl/

June 1717 July 13
RW CG GG NUT MG CW LQ RW NUT LQ CG

Standi/
Plants

Per 10 Ft
Yield~/
Ton/A

3.88 i-q

3.34 l-s

3.78 i-q

3.88 i-q

3.53 j-n

3.96 h-q

3.15 l-t

7.36 a

4.31 f-o
3.19 l-s
27.2 o-t
2.42 p-u
3.09 m-t

4.4 e-o
3.82 i-q

6.2 a-e

6.78 ab

3.73 i-q

6.64 abc

0.77 u
1. 41 tu
3.38 l-s

28.7 abc

27.7 abc

27.0 abc

29.0 abc

24.7 c

30.0 abc

31. 7 abc

25.7 c
24.0 c
25.0 c
24.7 c
28.7 abc

27.3 abc

31.0 abc
25.3 c

26.3 bc

26.3 bc
16.0 d
26.7 bc

30.0 abc

33.3 abc

30.7 abc

97

98

22 83

70 82

50 85

73 87

87 100

95 93

88 97
100 93

88 93
100 98

77 92
77 100
52 100

13 100 100

82 100 100
23 100 95
33 100 100

33 100

33 100

43 93

53 95

52 100
37 92

48 100

23 100
17 100
20 67
o 100

30 100

88 98 99

43 93

99 45 100

9397 100 100

23 100 100 100

97 100 100 100 100 82 100 93

92 100 100 98 67 100 100

100 100 100 43

100 100 100 100 100 100 100 100
38
22

100 100 100

100 97 100 43 97 100 100

100 100 100 97 100 100 100 100 85 100 94

Pre

Pre

PPI +
Post I
PPI
Pre

PPI

PPI +
Pre
PPI +
Pre

Pre

Pre

Pre
PPI

PPI
PPI
PPI
PPI
PPI
PPI +
Pre +
Post I
PPI +
Pre +
Post I
PPI +
Post I
PPI +
Post I
PPI +
Post I

3.0 +
3.0
6.0 +
3.0

+ 3.0 +
3.0
6.0 +
3.0
1.5+
3.0
2.0 +
3.0
3.0 +
3.0
3.0
3.0 +
0.5
3.0 +
0.5
3.0
0.5
0.75
1.0
0.5 +
3.0 +
0.75
0.5 +
3.0 +
1.0
3.0 +
0.375
3.0 +
0.75
3.0 d/
0.25"-

3.0 d/
0.75=
1.5
6.0

54. EPTC +
acif1uorfen

55.napropamide (50W)
56.DCPA

35.Xylachlor +
dinoseb

36.Xylachlor +
dinoseb

37.Xylachlor (5.5E)
dinoseb (3E)

38.Xylachlor +
dinoseb

39.alachlor (4E) +
dinoseb

40.alachlor +
dinoseb

41.alachlor +
dinoseb

42.vernolate (7E)
43.vernolate (6E) +

R-33865
44.EPTC (6E) +

R-33865
45. cycloate
oio.UB1-S734 (75W)
47.I1B1-S734
48.UBI-S734
49.trifluralin +

dinoseb +
berrt az on

50. tri fluralin +
dinoseb +
bentazon

51. EPTC +
dinoseb

52.EPTC +
dinoseb

51.EPTC +
acifluorfen

Mean separation within columns by Duncan's multiple range test at 0.05 level.

~/ Planted May 22, 1979. Preplant incorporated on May 22. Preemergence applied May 22. Post I applied June 12
(snap beans in 1st trifoliate stage), Post lIon June 20, Post IlIon July 5, Post IVan July 14.

~/ With oil concentrate at 1 qt/A.

£/ With non-ionic surfactant (X-77(R» at 8 oz/lOO gal water. Directed spray without shields.

i/ With AG-98 surfactant at 1 qt/lOO gal.
2 2

l/ Weed population: June 10 2 common ragweed (RW) 11 plant2/ft , yellow nutsedge (NUT) 7 plants/ft 2 large
crabgrass (CG) 92plants/ft , goosegrass (GG) 3 plants/ft , common lambsquarters (ZQ) 11 plants/ft , carpetweed
(CW) 3 plants/ft , tall, ivy leaf, and entireleaf morningglory (MG) 0.2 plants/ft. July 13 - (based on % of
total number of weeds and foliage density) common ragweed (RW) 40%, yellow nutsedge (NUT) 23%, common lambs
quarters (LQ) 22%, large crabgrass (CG) 15%.

i/ Snap bean plants per 10 ft counted on July 17.

~/ Harvested a 10 ft length in the center row of the plot on July 17.



Table 2. The influence of cultivation on weed control in 'GV-50' snap beans with postemergence diclofop and
bentazon on a Norfolk loamy sand in 1979.

Herbicide

July 13, 1979 _I

b Leaf / d % Weed Control-='
Lb/A Method~/ Tillage-/ Bur~ Vigor-/ RW NUT LQ CG

Plantf/
Stand

Plants/IO Ft.
Yield il
Ton/A

lao Control ---- ---- none 0 67 0 0 0 0
lb. Control ---- ---- cultv. 0 77 0 0 0 0
2a. Handweeded ---- ---- none 0 100 100 100 100 100
2b. Handweeded ---- ---- cultv. a 100 100 100 100 100
3a. dinoseb (3E) + 1.5 + Pre +

diclofop (3E) 0.75 Post I none a 97 17 33 33 67
3b. dinoseb (3E) + 1.5 + Pre +

diclofop (3E) 0.75 Post I cultv. a 100 35 87 63 93
4a. dinoseb + 1.5 + Pre +

diclofop 1. a Post I none a 100 33 a a 90
4b. dinoseb + 1.5 + Pre +

diclofop 1.0 Post I cultv. 0 100 13 67 97 88
Sa. dinoseb + 1.5 + Pre +

diclofop 0.75 Post II none a 90 a a a 75
5b. dinoseb + 1.5 + Pre +

diclofop 0.75 Post II cultv. 2 100 38 73 90 95
6a. dinoseb + 1.5 + Pre +

diclofop L a Post II none a 100 17 23 20 73
6b. dinoseb + 1.5 + Pre +

diclofop 1.0 Post II cultv. a 100 42 57 92 100
7a. diclofop + 0.75+

bentazon (4E). L a Post I none 2 93 92 25 97 17
7b. diclofop + 0.75+

bentazon 1.0 Post I cultv. a 92 97 92 100 78
8a. diclofop + 1.0 +

bentazon 1.0 Post I none 3 100 84 52 100 32
8b. diclofop + 1.0 +

bentazon 1.0 Post I cultv. 2 100 90 100 100 89
9a. diclofop + 1.0 +

bentazon 1.0 Post II none 3 100 93 100 100 30
9b. diclofop + 1.0 +

bentazon 1.0 Post II cultv. a 100 100 100 100 93

37.3 bc
32.3 c
44.7 ab
44.7 ab

38.7 abc

40.7 abc

38.7 abc

42.7 ab

44.7 ab

40.0 abc

46.0 a

39.7 abc

40.3 abc

41. 7 ab

43.7 ab

43. a ab

40.7 abc

40.3 abc

2.34 g
2.32 g
4.38 a
3.85 ab

2.95 ef

3.58 bcd

2.69 fg

3.14 def

2.75 fg

2.90 ef

2.85 efg

3.78 bc

3.39 b-e

3.25 c-f

3.68 bcd

3.9 ab

3.85 ab

3.75 bc

Mean separation within columns by Duncans multiple range test at the 0.05 level.

~/ Planted May 22. Preemergence applied May 22. Post I on June 12. Post II on June 19.

~/ Cultivated on June 29, 1979.

~/ % of leaf area with necrosis.

d/ Rated as % of control, based on plant size.

f-'
co
V1

e/ Weed population:
- yellow nutsedge

J.>riate controL
f/ Snap bean plants
- of each plot.

based on a percentage of the total weeds of 28 plants/sq. ft. Common ragweed (RW) 40%,
(NUT) 30%, common lambsquarters (LQ) 10%, large crabgrass (CG) 20%.• Rated to the appro-

counted and harvested on July 17, 1979. Based on 10 ft of a single row in the center row



Table 3. Climatological Summary for the Vegetable Research Farm at Salisbury, Maryland for the Snap Bean
Study in 1979

Temp of Temp of Temp of Temp of

Rainfall Rainfall Rainfall Rainfall
Inches

I-'
Day Max Min Inches Day Max Min Inches Day Max Min Inches Day Max Min 00

0\

-May- -June- -June- -- Ju1y--

18 62 56 0.21 1 82 69 0.61 16 82 56 1 82 64 1.17

19 75 54 0.32 2 82 64 17 82 66 0.13 2 82 65 0.51

20 75 58 3 78 60 18 86 62 3 84 64

21 79 56 4 72 58 3.15 19 84 61 4 82 66 0.09

22 80 62 5 80 62 0.70 20 82 53 5 73 56 0.03

23 84 63 0.02 6 88 63 21 82 54 6 79 53

24 81 65 0.85 7 89 68 22 78 58 0.14 7 84 54

25 78 64 2.00 8 87 66 23 86 64 8 86 57

26 64 54 0.02 9 90 65 24 86 58 0.07 9 86 64

27 78 54 10 86 65 25 74 52 0.05 10 86 58 0.03

28 74 62 11 74 56 2.62 26 79 49 11 86 66 0.02

29 82 56 0.05 12 74 52 27 84 50 12 92 66 0.15

30 84 58 13 80 54 1. 0 (irrig) 28 84 56 13 95 73

31 80 64 1.49 14 82 50 29 86 62 14 91 72

15 82 50 30 87 65 15 90 72

16 90 74

17 90 70
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INTERACTIONOF HERBICIDES, CULTIVATION,
ANDROWSPACINGFOR SNAP BEANPRODUCTION

J.R. Teasdale and J.R. Fran~/

ABSTRACT

Two field experiments were conducted in 1979 to compare weed control
and yield potential for two snap bean cropping systems. The first system
included narrow row spacing and chemical weed control without cultivation.
The second system included wide row spacing, herbicides, and mechanical
cultivation. The same experiment was conducted at Beltsville, MD (loam,
2.2% O.M.) and Frederick, MD (silt loam, 1.8% O.M.). 'Checkmate' snap
beans were planted in 10" (narrow) or 36" (wide) rows at the same plant
density for both row spacings. Only the 36" rows were cultivated.

In general, those herbicide treatments which provided good weed control
were equally effective at both the 10" and 36" row spacing. For those
treatments which failed to control weeds, additonal cultivation improved
weed control in 36" row plots compared to 10" row plots. At Beltsville,
the two-way herbicide combinations of EPTC plus dinoseb, EPTC plus bentazon,
and trifluralin plus bentazon provided at least 96% control of a vigorous
population of yellow nutsedge (Cyperus esculentus L.) and common purslane
(Portulaca oleracea L.). Three-way combinations did not improve weed control
compared to these treatments. At Frederick, however, a variable population
of perennial weeds was more difficult to control and the three-way combinations
of EPTC or trifluralin plus dinoseb plus bentazon was more effective than
two-way combinations in 10" row plots.

Past research has shown that narrow row spacings will increase bean
yield compared to wide row spacings. Weed control was sufficient at both
sites in this experiment to allow the potential yield advantage of narrow
row spacings to be expressed. Comparing bean yield from 10" row and 36"
row plots for the same herbicide treatment, yields in 10" row plots were
greater than thost:: in 36" row plots by an average of 62% at Beltsville
and 27% at Frederick.

1/ Plant Physiologist, USDA-SEA-AR, Beltsville, MD 20705 and Research
Horticulturalist, USDA-SEA-AR, Frederick, MD 21701
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WEEDCONTROLIN CUCUMBERSWITH ETHALFLURALINAND ORYZALIN

J.R. Teasdalel/

ABSTRACT

This herbicide evaluation was conducted during 1979 at Beltsville, MD
on a sandy loam soil with 1.1% O.M. 'Poinsett 76' cucumbers were planted
in 6' rows and five hand harvests were made at weekly intervals. The
principle weeds in the field were cornmon lambsquarter (Chenopodium album L.)
and carpetweed (Mollugo verticillata L.). Carpetweed was controlled by all
ethalfluralin and oryzalin rates so lambs quarter was the primary weed which
influenced yield. No cultivations were made and above-average rainfall fell
throughout the growing season. Therefore, these conditions provided a good
test of the ability of these herbicides to provide season-long weed control.

Preemergence applications of ethalfluralin required rates of at least
2.0 lb/A for full season lambsquarter control. Ethalfluralin was safe on
cucumbers except at the 4.0 lb/A rate which severely reduced crop stand and
vigor. As a result, total fruit yield increased as lambsquarter control
increased, reached a maximum of 29,100 kg/ha at 2.0 lb/A of ethalfluralin,
and declined sharply at higher rates due to crop injury. Addition of a
preemergence application of naptalam or a postemergence application of
bentazon to 1.0 lb/A of ethalfluralin improved lambsquarter control and
increased yields to a level comparable to the 2.0 lb/A rate of ethalfluralin
alone.

Preemergence application of oryzalin required at least 3/8 lb/A for
early season lambsquarter control but required 1/2 lb/A for full season
control. However, cucumber stand, vigor, and yield were reduced at 1/2 lb/A.
Therefore, optimum weed control was not realized at a rate safe for cucumbers.
Sufficient weed control was obtained at 1/4 and 3/8 lb/A to provide yields
of 22,700 and 23,500 kg/ha, respectively. Addition of a preemergence
application of naptalam or chloramben or a postemergence application of
bentazon to 3/8 lb/A of oryzalin provided improved lambsquarter control
and similar yields to the 3/8 lb/A rate alone.

The best rates of ethalfluralin or oryzalin provided better full season
weed control and yields five and four times, respectively, those obtained
with the standard pre-plant incorporated application of bensulide plus
naptalam. Registration of these materials would be of great benefit to
the cucumber producer.

1/ Plant Physiologist, USDA-SEA-AR, Beltsville, MD 20705
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SOIL RESIDUALOF ETHALFLURALINWITH CUCUMBER~/

S. W. Williamson and C. E. Best~/

Abstract. Preemergence etha1f1ura1in provided excellent weed control and
acceptable cucumber tolerance at 0.75, 1.12 and 2.25 1b/A in a Norfolk loamy
sand in 1979. Cucumbers replanted, either with or without tillage at two,
four and eight weeks after preemergence etha1f1ura1in at 0.75, 1.12 and 2.25
1b/A did not reduce yields.

Tillage prior to sweet corn planting at two weeks after preemergence
etha1f1ura1in application caused severe injury and a yield reduction; however,
sweet corn planted without tillage was only slightly injured and yields were
unaffected. Sweet corn planted without tillage four weeks after etha1f1ura1in
preemergence application was normal; whereas, tillage before planting reduced
vigor but not yields and sweet corn replanted eight weeks after etha1f1ura1in
had vigor reduction only with tillage at the 2.25 1b/A rate.

INTRODUCTION

Etha1f1ura1in [~-ethe1-~-(2-methyl-2-propeny1)-2,6-dinitro-4-(trif1uoro

methy1)-benzenamine] is a potential new preemergence herbicide for cucumbers
(Cucumis sativus L.) which was not phytotoxic up to 2.25 1b/A but required
0.75 1b/A for acceptable weed control (1). Etha1f1ura1in has been shown to
degrade during the growing season, allowing rotational crops to be seeded
four to five months after application (3). Sorghum (Sorghum bico1or L.) re
covered from initial stunting by etha1f1ura1in; however, 1.0 1b/A reduced
crop yields by 14.8% (2).

The objective of this study was to evaluate preemergence etha1f1ura1in
for weed control and seeded cucumber growth. Tillage effects on the residual
activity of etha1f1ura1in on replanted cucumbers and sweet corn (Zea mays L.
var. rugQ2g) were evaluated.

MATERIALSANDMETHODS

A Norfolk loamy sand (0.6% organic matter) was prepared to planting with
600 1b/A of 10-8-10 and a spring tooth harrow plus disc and cu1tipacker on
May 21, 1979. The seedbed was prepared on May 29 and 'Poinsett' cucumbers
were planted 1 inch deep. Etha1f1ura1in was applied preemergence on May 29
at 0.75, 1.12 and 2.25 1b/A with a tractor mounted 15 ft boom sprayer at 25
GPA, 32 psi and 8003 nozzle tips. The plot size was 5 by 23 ft with one row
per plot; however, each herbicide treatment consisted of seven one-row plots,

1/ Scientific Article No.A2683 ,Contribution NO.5728 ,of the Maryland
Agricultural Experiment Station, Department of Horticulture.

1/ Agricultural Research Technician and Associate Professor, University of
Maryland, Department of Horticulture, College Park, MD20742.
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each with guard rows, which were tilled and/or replanted in strips across the
block. Each treatment area was 75 by 23 ft. The experimental design was a
split-block with three replications. Plots were replanted at 2, 4 and 8 week
intervals on June 12, June 26 and July 24, respectively. The plots were re
planted either without tillage or after three discings. Each plot was re
planted with 'NK-199' sweet corn (1.5 inch depth) and cucumbers (1 inch depth)
in rows spaced 3 ft apart. The center row in the untilled-replanted plots was
removed by hoeing and the guard rows were removed 3 weeks after replanting to
avoid competition.

Original Planting - Cucumbers

Emergence rated as percent of control on June 6. Vigor rating of
cucumbers made on June 8. On July 9, all plots sidedressed with 100 lb/A
ammonium nitrate. On June 28, a weed control rating was made for common
purslane (Portulaca oleracea L.), large crabgrass (Digitaria ~zuinalis (L.)
Scop.), goosegrass (Eleusine indica (L.)Gaertn.), lovegrass (Eragrostis
cilianensis (All.)Lutati), carpetweed (Mollugo verticillata L.). Plots were
rated for general weed control on July 25. Marketable fruit were harvested
from the entire plot throughout growing season from July 20 to August 30. An
early yield was calculated by combining the yield of the first two weeks. A
second early yield was calculated by combining the first three weeks harvest.
A total yield for the season was also calculated.

1st Replanting - Corn and Cucumbers

Replanted on June 12 with 'Poinsett' cucumbers, and 'NK-199' corn. Side
dressed on July 9 with 100 lb/A ammonium nitrate. Heights of cucumbers and
extended leaf heights of corn were measured on July 7. Cucumbers had one true
leaf present. Plant heights were calculated to percent of control height.
Corn stand counts were made on July 24, 6 weeks after replanting. Plants in
a 15 ft section were counted for the population. Marketable fruit of
cucumbers were harvested and combined into 1st, 2nd and total harvest, as for
the original planting. Mature corn was harvested on August 23 and the height
per ear of corn was calculated.

2nd Replanting - Corn and Cucumbers

Replanted with corn and cucumbers, as above, on June 26. Sidedressed
with 100 lb/A of ammonium nitrate on July 20. Heights were measured and re
corded for corn and cucumbers, as above. Stand counts of corn and cucumbers
taken on July 24, four weeks after replanting. Cucumber harvest data was com
bined into 1st, 2nd and total harvest. Corn harvest was made on August 27.

3rd Replanting - Corn and Cucumbers

Replanted with corn and cucumbers on July 24. Heights and stand counts
recorded on August 15. Dry weight of corn and cucumbers were determined since
it was too late in the season to obtain yield data. Corn plants were harvest
ed for dry weight analysis on September 3.
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RESULTSANDDISCUSSION

The original planting of cucumbers showed a vigor reduction and delay of
emergence with ethalfluralin at 1.12 and 2.25 Ib/A (Table 1). A non signifi
cant reduction occurred only with ethalfluralin at 2.25 lb/A; however, the
total yield was not affected by ethalfluralin. Discing prior to replanting
cucumbers in ethalfluralin at 2.25 lb/A after 2 weeks caused a vigor reduction;
however, yields were not reduced. Cucumbers replanted without tillage in 2.25
lb/A ethalfluralin 2 weeks after application did not reduce cucumber vigor or
yield. Replanting without tillage caused a downward trend in yields compared
to tillage prior to planting. However, tillage with the ethalfluralin after
two weeks appeared to cause a reduction in vigor of replanted cucumbers with
all rates. In the second replanting, tillage prior to replanting in
ethalfluralin caused a vigor reduction with all rates of ethalfluralin; however,
yields were not reduced. Insufficient weeding contributed to the lower yields
of the control and ethalfluralin treatments at 0.75 and 1.125 lb/A compared to
ethalfluralin at 2.25 lb/A which provided full season weed control in the second
replanting. In the third replanting, the ethalfluralin appeared to be
sufficiently dissipated to prevent vigor reduction of the cucumbers. The poor
growth of cucumbers without tillage in the third replanting was probably due to
soil compaction. Enhanced growth of cucumbers at the higher ethalfluralin
rates was due to better weed control in the third replanting.

The replanting studies with sweet corn showed that tillage with ethalfluralin
caused severe injury when replanted within 2 weeks after application and corn
planted without tillage had less injury (Table 2). Corn yields were reduced
with tillage of the ethalfluralin soil residue but not if tillage was omitted
prior to planting. In the second replanting of corn, discing ethalfluralin four
weeks after application caused severe injury; however, planting corn without
tillage was not injurious. In the third replanting, only the 2.25 lb/A ethal
fluralin caused corn injury with discing.

Weed control was excellent at the lowest rate of 0.75 lb/A and tillage prior
to replanting within two weeks did not reduce weed control effectiveness
(Table 3).

LITERATURECITED

1. Beste, C. E. 1979. Herbicide Evaluations for Cucumbers. Proc. Northeast.
Weed Sci. Soc. 33:157.

2. Norton, K. R. and Merkle M. G. 1977. Using Dinitroaniline Herbicides in
Grain Sorghum. Proc. Southern Weed Sci. Soc. 30:422.

3. Waldrep, T. W. and Porter H. D. 1977. Ethalfluralin, A New Selective
Preplant Incorporated Herbicide. Proc. Southern Weed Sci. Soc. 30:400.



Table 1. Cucumber response to preemergence ethalfluralin, and the effect of tillage prior to replanting, in a Norfolk loamy sand in 1979.
....
'"N

Original P¥udn g 5/29[79-- -- - First ~eplantiUg 6712Ti9- -- ---- -----second Replanting 6726779 Ihud Replanhng 7124/1_9_
Treatment 5/29 Stand~ Harvest d/ Height~ Harvest d/ Height Plant f/ Harvest d/ Height Plant / DrYhl

Ethalfluralin bl % Emer- (1000 Lbs/A)- % of (l000 Lbs/A- % of Stand- (1000 Lbs/A)- % of Standi\. Wt.-
Lb/A Tillage Vigor- gence 1st 2nd Total em Control 1st 2nd Total cm Control No./Ft. 1st Total cm Control No./Ft. g/plant

Control
disc~/ --- --- --- --- --- 8.3a 100 9.7b 13.1 13.8bcd 14.4a 100 6.8 4.7bc 5.1bc 4.9ab 100 2.0 18.8

none a 100.0 12.2a 18.1 27.1a 6.1bc 100 6.5c 10.9 1O.9cd 7.6c 100 6.0 3.0cd 3.8c 2.7c 100 1.8 7.6

0.75 disc --- --- --- --- --- 7.3abc 88 10.Ob 15.4 16.8abc 10.6abc 74 6.2 2.8cd 3.1c 4.6abc 94 2.1 11.8

none 1 90.0 12.5a 17.7 27.1a 6.1bc 100 8.0c 11. 7 13.1d 8.5bc 100 6.2 2.4d 3.1c 2.9bc 100 2.0 8.0

1.12 disc --- --- --- --- --- 7.6ab 92 11.8a 17.6 19.9a 13.4a 93 6,3 6.4b 7.0b 5.9a 100 1.9 28.2

none 2 85.0 13.6a 19.2 27 .4a 5.7c 93 8.1c 12.3 14.2bcd 9.1bc 100 6.4 5.5b 6.3b 3.5bc 100 2.3 15.0

2.25 disc --- --- --- --- --- 5.8c 70 10.8ab 18.0 20.8a 11.9ab 83 5.1 10.7a 12.0a 6.3a 100 2.5 36.5

none 5 86.7 10.4a 16.6 27.0a 5.8c 95 9.9b 16.3 18.7ab 9.3bc 100 7.9 8.7a 10.7a 3,1,bc 100 2.8 13.6

Mean separation within columns by Duncan's multiple range test at the 0.05 level.
a/ Disced twice 3 inches deep and a third time at 4.5 inch depth with disc and midwest harrow, or cucumbers were planted without tillage.
b/ Rated one week after planting, 6/8/79. a = no vigor reduction, 10 = plants were killed.
cl Based on rating made on 6/6/79.
d/ 1st harvest included 1st 2 weeks of total harvest.
- 2nd harvest included 1st 3 weeks of total harvest.

Total harvest is total pounds of cucumbers produced per treatment.
Marketable cucumbers were harvested.

e/ Height measurement reported as % of control and cm.
fl Counted 15 foot section 7/24/79, four weeks after replanting.
il Counted 15 foot section 8/15/79, four weeks after replanting.
~/ Dry weight of cucumbers determined since it was too late in season to obtain yield.



Table 2.

T'l __ 'I'r eat; •
.c.~nal---

fluralin
Lb/A

Control

The effect of tillage on the soil residual influence of preemergence ethalfluralin on sweet corn in a Norfolk loamy sand in 1979.

disc~/ 35a 100 1.7 7.4a 0.48 64a 100 1.3 4.la 0.42 4la 100 0.9 12.7

none 30ab 100 2.0 5.7a 0.48 43b 100 1.0 1.6a 0.38 27b 100 0.9 6.3

0.75

1.12

2.25

disc

none

disc

none

disc

none

23c

26bc

22cd

27bc

l5d

23c

66

85

62

89

44

76

1.8

1.9

1.8

2.0

1.6

1.8

5.2a

5.6a

4.7a

5.8a

5.4a

4.8a

0.43

0.42

0.30

0.50

0.50

0.52

49b 77

54ab 100

55ab 86

52ab 100

44b 69

52ab 100

1.2

1.1

1.2

1.2

1.1

0.9

2.0a

2.la

4.9a

3.4a

5.4a

3.6a

0.43

0.43

0.45

0.45

0.48

0.50

42a

24b

44a

29b

28b

22b

100

89

100

100

68

83

1.1

0.8

1.0

0.8

1.0

1.0

14.5

5.3

19.1

7.2

12.9

7.9

Mean separation within columns by Duncan's multiple range test at the 0.05 level.
a/ Disced twice 3 inches deep and a third time at 4.5 inch depth with disc and midwest harrow, or corn was planted without rillage.
b/ Height measurements reported in cm and as % of control for each tillage treatment. Measured plant with leaves fully extended.
~/ Counted 15 foot section, 7/24/79, six weeks after replanting.
d/ Counted 15 foot section, 7/24/79, four weeks after replanting.
e/ Counted 15 foot section on 8/14/79, three weeks after replanting.
I/ Dry weight of corn plants determined since it was too late in season to obtain yield.
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Table 3. Weed control with etha1fluralin.

Herbicide (Lb/A) % Weed Control (6/28/79)~/
PL CG GG LG CW

Control 0 0 0 0 0

0.75 100 100 100 100 100

1.12 100 100 100 100 100

2.25 100 100 100 100 100

% Weed CORrro1
7/25/79-

100C:)

94

96

98

a/ Rated 4 weeks after herbicide app1~cation. Control plots weed p~pu1ation:

common purslane (PL), 28 p1a2ts/ft ; crabgrass (CG), 2 p1a2ts/ft ;
goosegrass ~GG), 6 p1ants/ft ; lovegrass (LG), 3 p1ants/ft ; carpetweed (CW),
5 p1ants/ft •

~/ Rated 8 weeks after herbicide application.

£/ All control plots handweeded weekly throughout season.

Table 4. Rainfall at the Vegetable Research Farm in 1979.

Date Inches Date Inches Date Inches

May 23 0.02 June 22 0.14 July 25 0.07

24 0.85 24 0.07 29 0.24

25 2.60 25 0.05 30 0.17

26 0.02 31 0.14

29 0.05 July 1 1.17

31 1.49 2 0.51 August 3 2.90

4 0.09 10 0.16

June 1 0.61 12 0.15 12 1.59

4 3.15 18 0.13 13 0.70

5 0.07 20 1. 68 18 0.16

11 2.62 21 0.32 21 2.35

17 0.13 24 0.61 26 0.53

28 3.20
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HERBICIDE TRIALS IN CABBAGE - A THREE-YEAR SUMMARY

G.W. Selleck, J.F. Creighton and W.J. Sanok
1

ABSTRACT

Several herbicides tested over a three-year period at the Long Island
Horticultural Research Laboratory provided good to excellent control of
barnyard grass (Echinochloa crus-galli (L.) Beauv.), crabgrass (Digitaria
sanquinalis (L.) Scop) and purslane (Portulaca oleracea (L.). Alachlor,
oryzalin, trifluralin, metolachlor, and AC206784 provided the best control
for barnyard grass over this period. The control of purslane was marginal
with the t r-i f l ur-e l i ru rne to l a ch l or- and AC206784. Nitrofen did not provide
adequate control of barnyard grass at the 3.36 kg/ha rate. This material
did provide excellent control of purslane.

INTRODUCTION

Cabbage (Brassica oleracea cv. Capitata (L.)) continues to be a major
crop on Long Island and is raised in rotation with other vegetables on a
sandy loam soil. This crop is raised by either transplants or direct seeding
and weeds, particularly the resistant weeds such as galinsoga (Galinsoga
ciliata (RaL) Blake) and pineappleweed (Matricaria matricariodes (Less)
Porter) can become a problem. During the past three-years experiments were
conducted to evaluate some of the standard herbicide treatments with chemi
cals that are being developed for herbicide use in vegetables.

MATERIALS AND METHODS

A cabbage field was prepared for direct seeding on July 18 on a sandy
loam soil. The preplant incorporated treatments of S734 at 1.12 and 2.24
k g/ha, trif I ura lin (a, a, a-tri f I uoro-2, 6-d i n i tro-N, N-d i propy I-o-tol u i dine)
at 0.56 and 0.84 kg/ha were applied incorporated before seeding the cabbage
variety Green Boy. The cabbage was planted with a Stand Hay planter with
plots 2 rows by 7.62 rn , Each treatment was rep I icated four times. The pre
emergence herbicides were applied on July 19 and included S734 at 1.12
and 2.24 kg/ha, AC206784 at 1.12, 1.56 and 2.24 kg/ha, diclofop (2-(4-2';
4'-Dichlorophenoxy)phenoxy)-methyl-propinate) at 0.56,0.84 and 1.12 kg/ha,
alachor (2-chloro-2', 6'-diethyl-N-(methox ym,fth.¥l) acetanilide) at 0.56,
0.84 and 1.12 kg/ha, oryzalin (3,5-dinitro-N ,N -dipropylsulfanilamide)
at 0.84, 1.12, 1.4 kg/ha; nitrofen (2,4dichlorophenyl-o-nitrophenyl ether)
at 4.48 kg/ha; metolachlor (2-chloro-N-(2- ethyl-6-methylphenyl)-N-(methoxy-1
methyl)-a,a,a-trifluoro-2,6-dinitro-Npropyl-p-toluidine) at 0.56, 0.84 and
1.12 kg/ha and DCPA (dimethyl tetrachloroterephthalate) at 6.72 kg/ha were
applied preemergence to the weeds.

1/ Professor and Research Technician, L.I. Horticultural Research Lab and
agent Suffolk County Cooperative Extension, Riverhead, N.Y.
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In an adjacent area preplant incorporated treatments were repeated
on August 14 prior to transplanting cabbage. The treatments were the same
as in the direct seeded area with the addition of propachlor (2-chloroN-iso
propylacetanilide) at 4.48 and 6.72 kg/ha both preplant incorporated and
preemergence.

All treatments were made with a tractor-mounted sprayer delivering
61 1/ha at 2.5 atm. Ratings for control of weeds were made on August 21
and September 9 for the direct seeded plot and on September 5 and October 5
in the transplanted area.

This same plan was used in previous years and rates were comparable.

RESULTS AND DISCUSSION

There were no phytotoxic effects with any of the treatments in this
experiment. Weed control ratings are given in Table 1 for the 1979 experi
ment and indicate that each of the materials provided 80% control or better
of annual grasses except for the preemergence treatment of S734. I t appears
that S734 activity was improved when used preplant incorporated.

Purslane was well controlled by the application of alachlor, oryzalin,
nitrofen and DCPA. The control with S734 at 2.24 and trifluralin at 0.84
kg/ha was fa ir. All of the materi als used except DCPA and triflural in pro
vided satisfactory control of galinsoga. In general, the control later in
the season on transplants was not as effective as the materials appl ied
in July on the direct seeded cabbage.

The summary in Table 2 indicates that the materials alachlor, oryzalin,
trifluralin, metolachlor, and AC206784 have consistantly given good con-
trol of crabgrass and barnyard grass and adequa te control of pursl ane.
Nitrofen did not control grasses as well, particularly the barnyard grass,
but did give excellent control of purslane.

All of the materials summarized in Table 2 have an excellent place
in the weed control program for cabbage growers and a combination of the
preemergence or preplant incorporated treatment of alachlor, oryzalin, tri
fluralin or AC206784 followed by a later application with nitrofen should
resu It in excellent weed control.

LITERATURE CITED

1. Selleck, G.W. and W.J. Sanok, 1978. Herbicide candidates for weed
control in cabbage Proc. Northeast Weed Science Society 32:226-229.

2. Selleck, G.W. and W.J. Sanok, 1979. Evaluation of herbicides for weed
control in cabbage. Proc. Northeast Weed Science Society 33:158-160.



Table 1. Percent control of annual weeds with herbicides in direct seeded and transplanted cabbage -- 1979.

Direct seeded Transplants
Chemical Rate Timing Barnyardgrass Crabgrass Purslane Galinsoga Barnyardgrass Crabgrass Purslane Pineappleweed Galinsoga

kg/ha 8/21 9/12 8/21 9/12 8/21 9/12 9/12 ill 10/5 ill 10/5 10/5 10/5 10/5

propachlor 4.48 pre 95 95 95 97 92
propachlor 6.72 pre 98 98 93
propachlor 4.48 ppi 100 98 98 97 93
propachlor 6.72 ppi 90 98 83 97 87 98
5734 1. 12 pre 100 100 85 83
5734 2.24 pre 43 57 73 33 10 0 63
5734 1.12 ppi 100 100 100 100 85 73 97
5734 2.24 ppi 100 100 100 100 95 83 100
AC 206784 1.12 pre 96 90 80 92 65 47 98 87 83 85 60 88
AC 206784 1. 56 pre 83 88 97 100 71 55 87 83 85 78 72 97
AC 206784 2.24 pre 100 100 97 93 75 35 100 80 88 77 78 97
diclofop 0.56 pre 83 83 87 87 46 37 90 95 93 53 48 85
diclofop 0.84 pre 70 93 75 87 20 13 85 95 95 75 70 83
diclofop 1.12 pre 80 95 93 85 10 0 88 93 93 50 98 35 93
alachlor 0.56 pre 96 97 88 90 70 67 100 88 92 88 95 83 98
alachlor 0.84 pre 98 97 93 93 98 100 100 85 85 91 98 87
alachlor 1.12 pre 95 100 93 88 100 100 100 95 97 97 96
oryzalin 0.84 pre 85 97 87 80 90 91 100 60 70 93 83 97
oryzalin 1. 12 pre 98 97 95 95 95 93 93 77 82 87 97 85 98 90
oryzalin 1.4 pre 93 93 85 92 90 91 83 87 83 87 95 90
nitrofen 4.48 pre 85 85 88 88 100 98 93 81 93 100 93 100 97 83
metolachlor 0.56 pre 96 97 97 98 83 77 93 91 95 77 95 55 93 97
metolachlor 0.84 pre 96 100 90 82 78 48 100 91 98 81 98 88
metolachlor 1. 12 pre 96 100 92 85 71 67 100 95 93 90 95 87 97 93
trifluralin 0.56 ppi 95 93 83 93 50 73 57 83 90 95 97 85 67
trifluralin 0.84 ppi 90 93 83 85 85 82 90 92 67 77 77 83
DCPA 6.72 pre 95 93 88 / 93 96 / 97 68 73 73 97 98 87
Check 11/ 52/ 31 182/ 51 402/ 302/ 4 2 1 1 5 1 1

l/density of plants per 0.3 m2

2/percent cover
'-'

'"....,



Table 2 Percent weed control over a three-year period with herbicides in cabbage.

Percent weed control 1/

f-'
Rate timing barnyard grass crabgrass purslane \.0

00

Chemical kg/ha 1978 1979 1977 1979 1977 1979

alachlor 0.56 pre 90 93 90 73

alachlor 0.84 pre 93 91 94 95

alachlor 1.12 pre 96 97 97 93 97 99

alachlor 1.4 pre 95 99

oryzalin 0.89 pre 78 87 88

oryzal in 1.12 pre 95 88.5 95 93.5 80 91

oryzalin 1.4 pre 94 89 94 90 99 90

triflural in 0.56 ppi 86.5 90 88 90 84 73

triflural in 0.84 ppi 89 91 85 81 78 81

metolachlor 0.56 pre 97 95 92 72

metrolach lor 1.12 pre 97.5 96 90.5 75

AC206784 1 .12 pre 89 86 57

AC206784 2.24 pre 92 89 63

AC206784 3.36 pre 96.5

AC206784 4.48 pre 97.5

nitrofen 3.36 56.5

n itrofen 4.48 87 88 92 99 99

check 2/ 17.5 3 15 7 12 18

1/ R . f· k .a t i n q s are averages 0 ratings ta en at one or more dates and trials

2/ density of plants per 0.3 m2
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TOLERANCEOF CHINESE CABBAGETO FOURHERBICIDESl/

2/
A. R. Bonanno and R. D. Sweet-

ABSTRACT

In a series of field experiments, four chemicals were investigated
for their effect on growth and yield of two varieties of Chinese cabbage
(Brassica pekinensis) and for their control of weeds. The chemicals
were alachlor, DCPA, nitrofen, and trifluralin. The varieties of Chinese
cabbage were 'tfichili' and 'Salad King'.

When applied at the cotyledon stage, 2 and 4 lbs/A of nitrofen de
layed crop growth but gave acceptable control of redroot pigweed, lambs
quarters, annual bluegrass, chickweed, and Galinsoga. Alachlor applied
0.5 and 1.0 lb/A early post also gave acceptable control of these weeds.
Excellent control was achieved preemergence with both rates of nitrofen
and alachlor with DCPA 8.0 lb/A and trifluralin 0.75 lb/A (Table 1).

With transplants, nitrofen at 2.0 and 4.0 lb/A and trifluralin at
0.25 and 0.75 lb/A temporarily injured 'Salad King'. Nitrofen caused
yield reductions of 'Michili' at both rates, whereas trifluralin reduced
yields only at the high rate (Table 1).

1/- Paper No. 769, Department of Vegetable Crops, Cornell University, Ithaca,
New York 14853.

2/
- Graduate Student and Professor, Department of Vegetable Crops, Cornell

University, Ithaca, New York 14853.



200

Table 1. Yield of direct seeded and transplanted Chinese cabbage.

Treatment Form 1b/A Timing
Yield (kg/5 plants)

Michi1i Salad King

Direct Seeded

DCPA
DCPA
triflura1in
triflura1in
nitro fen
nitrofen
a1ach1or
a1ach1or
DCPA
DCPA
trif1ura1in
trif1ura1in
nitrofen
nitrofen
a1ach1or
a1ach1or
DCPA
DCPA
trif1ura1in
triflura1in
nitrofen
nitrofen
a1ach1or
a1ach1or
hand weeded
untreated

75 WP
75 WP
4 EC
4 EC

50 WP
50 WP

4 EC
4 EC

75 WP
75 WP
4 EC
4 EC

50 WP
50 WP

4 EC
4 EC

75 WP
75 WP
4 EC
4 EC

50 WP
50 WP
4 EC
4 EC

4.00
8.00
0.25
0.75
2.00
4.00
0.50
1.00
4.00
8.00
0.25
0.75
2.00
4.00
0.50
1.00
4.00
8.00
0.25
0.75
2.00
4.00
0.50
1.00

PPI
PPI
PPI
PPI
PPI
PPI
PPI
PPI
PRE
PRE
PRE
PRE
PRE
PRE
PRE
PRE

E. POST
E. POST
E. POST
E. POST
E. POST
E. POST
E. POST
E. POST

LSD 5%

5.5
6.3
5.1
5.4
5.2
5.3
4.2
5.8
3.0
5.4
5.3
6.3
4.8
5.5
6.3
3.9
4.7
4.5
4.0
4.2
4.1
2.8
3.2
3.1
5.3
4.3

2.72

7.0
8.5
6.4
8.8
6.4
8.0
7.4
8.1

10.1
6.5
8.6
9.1
7.9
8.3
8.5
8.0
7.6
8.7
6.5
5.2
5.3
4.3
7.2
7.1
7.5
6.1

3.03

Transplanted

DCPA
DCPA
triflura1in
triflura1in
nitro fen
nitrofen
a1ach1or
a1ach1or
untreated
hand weeded

75 WP
75 WP
4 EC
4 EC

50 WP
50 WP

4 EC
4 EC

4.00
8.00
0.25
0.75
2.00
4.00
0.50
1.00

POST
POST
POST
POST
POST
POST
POST
POST

LSD 5%

10.70
13.20
11.37
9.33
7. 3
8.83

12.13
12.10
11. 73
11.73

3.24

12.20
12.20
11.10
14.43
12.47
14.20
16.23
12.53
14.90
15.80

4.21
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WEEDCONTROLIN TRANSPLANTEDCABBAGE,CAULIFLOWER,ANDBROCCOLI

G. K. Stamm and R. A. Ashley 11

ABSTRACT

A field experiment was conducted to test the potential of alachlor, CP
55097, trifluralin, napropamide, and a combination of trifluralin and napropa
mide for weed control in transplanted cabbage, cauliflower, and broccoli.
Alachlor and CP 55097 gave excellent control of crabgrass, pigweed, lambs
quarters, and ragweed. High rates of CP 55097 caused stunting in each of the
three crops tested, with the stunting becoming more severe as the season pro
gressed. Death of the terminal buds was noted in some of the cabbage plants
treated with 3.5 kg ai/ha of CP 55097. Yield increases were noted in the
alachlor and CP 55097 treatments.

INTRODUCTION

The acreage of commercially grown vegetables is increasing in Connecticut.
Some of this new acreage is being double cropped with spring or winter cabbage.
Large crabgrass (Di itaria sanguinalis (L.) Scop.), pigweed (Amaranthus retro
flexus L.), ragweed Ambrosia artemisifolia L._), and lambsquarters (Chenopodium
album L.) are some of the common weed problems that have plagued local growers.
~result of this, we chose to look at these weeds in our study. Presently
the variety of labeled herbicides for use in transplanted cabbage, cauliflower,
and broccoli is limited. This can pose some problems if presently labeled her
bicides are weak on certain weed species and/or are not flexible in a crop or
herbicide program. The purpose of this experiment was to evaluate several her
bicides for weed control and crop safety in cole crops.

MATERIALSANDMETHODS

This experiment was conducted in 1979 at the Agrono~ Farm at the Univer
sity of Connecticut, Storrs, Connecticut. The soil type was a Woodbridge fine
sandy loam with an organic content of 3 to 4 percent and a pH of 5.9. The
soil was prepared prior to treatment by plowing and later followed by discing
and planking. All herbicide treatments were made with an 11.4 liter, compressed
air, knapsac~ sprayer using a 80Q4E nozzle at a volume of 374 l/ha and pressure
at 2.8 kg/cm. No tank mixes were applied as preplant treatments; combination
treatments were made as separate applications. Incorporated treatments were
applied on May 11 and were incorporated to a depth of 10 cm by double discing.
Preemergence applications were made on May 29 after the soil had been clean
cultivated. The delayed preemergence treatment was made on June 12.

Plants of cabbage (Brassica oleracea cv. capitata 'Stonehead'), cauliflower
(Brassica oleracea cv. botrytis 'Snowcrown'), and broccoli (Brassica oleracera
cv. italica 'Spartan Early') were started in a greenhouse on April 19 in 6.35 cm

11Grad. Asst. and Assoc. Professor, Plant Science Dept., Univ. of Conn., Storrs.
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diameter poly-trays. The plants were hand transplanted in the field on May 14.
The experimental design was a randomized complete block with 3 replicates and
a row of seven plants of each plant variety in each plot. The treatment area
was 27 square meters with plot being 3 rows wide and 3 meters long.

Herbicides tested in this experiment were alachlor [2-chloro-2', 6' diethyl
N-(methoxymethyl) acetanalide] at 2.2 and 4.5 kg ai/ha preemergence, and 1.1
kg ai/ha preemergence + 1.12 kg ai/ha delayed-preemergence, CP 55097 (identity
unknown) at 2.1,2.8, and 3.5 kg ai/ha preemergence, trifluralin (~,~,~, 
trifluro-2, 6, dinitro-N, N-dipropyl-p-toluidine) at 0.84 kg ai/ha ppi, and na
propamide [2-~-naphthoxy)-N, N,-diethylpropionamide] at 0.56 kg ai/ha ppi.

Weed control and injury ratings were made on June 7 and on July 2 with
yield data being taken after the last observations. The mean weed population
for the experimental period was determined to ~e 15 crabgrass, 11 pigweed, 1
ragweed, and 5 lambsquarters plants per 929 em. All data were analyzed statis
tically and means were compared using the LSD test at a 5% probability level.

RESULTSANDDISCUSSION

Alachlor, CP 55097, and a trifluralin/napropamide combination, at the rates
tested, were able to provide commercially acceptable levels of weed control
(Table 1). The trifluralin/napropamide combination provided 90 percent weed
control for all the weeds tested except for ragweed. Since no control of rag
weed was noted, this combination would not be acceptable in fields with a
moderate ragweed potential. Alachlor at 2.2, 4.5 kg ai/ha preemergence and 1.1
+ 1.1 kg ai!ha preemergence plus delayed preemergence and CP 55097 at 2.1, 2.8,
and 3.5 kg ai/ha preemergence consistently provided 90 percent control, or
better, of crabgrass and pigweed for the entire experimental period. Alachlor
and CP 55097, at the rates tested, tended to give variable control of ragweed
and lambsquarters. Control of ragweed was anywhere between 70 and 100 percent
in the treatments used. At all rates used CP 55097 provided 100 percent con
trol, while alachlor at 1.1 + 1.1 kg ai/ha preemergence plus delayed preemer
gence and at 4.5 kg ai/ha preemergence gave 90 percent control of lambsquarters.
Alachlor at 2.2 kg ai/ha was only able to provide 60 percent control of lambs
quarters. These data tend to indicate that CP 55097 is more effective in con
trolling lambsquarters and that the reduced control noted with alachlor at the
2.2 kg ai/ha rate can be compensated for by applying a split application at
the preemergence and predelayed stages.

CP 55097 was the only herbicide which produced any phytotoxic effects.
Stunting, up to 10 to 20 percent, was noted in all three crops at the 2.8 and
3.5 kg ai/ha rate. Plants which exhibited this symptom were very slow to re
cover from this effect, if they did at all. The 3.5 kg ai/ha rate produced the
most severe stunting symtoms of all; death of the terminal bud was noted in one
replication of cabbage. This injury did not result in significant yield re
ductions. Injury was not noticeable in any of the other treatments.

In comparison to a weedy check, significant yield increases were only
observed in cabbage by the use of alachlor at 2.2, 1.1, and 4.5 kg ai/ha and
CP 55097 at 2.1 and 2.8 kg ai/ha. Significant yield increases were not noted
in any of the other treatments.

In conclusion, alachlor and CP 55097 can provide excellent weed control
of common weeds in transplanted cole crops and show promising potential as
herbicides.



Table 1. Weed Control in Transplanted Cabbage, Cauliflower, and Broccoli

Time Weed Control Rating
a Injury Rating a Mean Yield kg/plot

Rate of crab- pig- rag- lambs- cab- cauli- broc- cab- cauli- broc-
TREATMENT kg ai/ha Application ~

weed weed quarters bage flower coli bage flower coli
-- -- -- --

Alachlor 2.2 Pre lOb 10b 7b 6b Ob Ob Ob 10.8 8.1 4.2
1.1 & 1.1 Pre-Predela;yed 10 10 7 9 a a a 11.4 8.8 6.4

4.5 Pre 10 10 9 9 a a a 11.3 8.5 4.7

CP 55097 2.1 Pre 9 10 10 10 a a a 12.0 8.2 5-3
2.8 Pre 9 10 8 10 1 1 1 11.5 7.3 5.7
3.5 Pre 10 10 9 10 1 2 2 8.8 7.8 4.9

Trifluralin 0.8 PPI 6 8 2 6 a a a 9·9 6.5 5.2

Triflura~in & 0.8 & 0.6 PPI 9 9 a 9 0 a a 8.8 7-3 4.8
Nap r-op ami.d e

Napropamide 0.6 PPI 0 a a a a a a 8-3 6.7 4.7

Cultivated 10 10 10 10 a a a 10.6 5.8
Check

9.2

Weedy Check a a a a 0 a a 7.6 7.4 4.9

LSD (p = 0.05) 1.2 0.6 2-3 0.4 0.9 0.5 0.7 3.0 NS NS

a Ratings taken 7/2/79.

b Ratings are on a a to 10 scale with a indicating no injury and 10 indicating total kill.

N
o
w
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EFFECTOF SEVERALCOMBINATIONSOF ALACHLOR,LINURON,METRIBUZIN,
ANDCP 55097 ON YIELD, CROP INJURY, ANDWEEDCONTROLIN KATAHDINPOTATOES

H. J. Murphy and L. S. Morrow1

ABSTRACT

Single herbicide applications and combinations of alachlor, linuron,
metribuzin, and CP55097 were evaluated as weed control treatments in white
potatoes during 1979 at Aroostook Farm, Presque Isle, Maine. All of the treat
ments provided good control of annual barnyard grass and mustard, but several
treatments were weak on quackgrass early in the season. These were the low
rates of metribuzin applied alone or in combination with alachlor II G or metol
achlor. Crop injury occurred in the treatments that included CP55097 and also
the treatment with alachlor II G.

INTRODUCTION

Comparisons were made among several herbicide combinations including
alachlor [2-chloro-2',6'-diethyl-N-(methoxymethyl)acetanilideJ, linuron [3-(3,
4-dichlorophenyl)-1-methoxy-l-methylureaJ, metribuzin [4-amino-6-tert-butyl-3
(methylthio)-as-triazin-5(4H)-oneJ, metolachlor [2-chloro-N-(2-ethyl-6-methyl
phenyl)-N-(2-methoxy-l-methylethyl)acetamideJ, and the experimental herbicide,
CP55097, for weed control in the white potato (Solanum tuberosum L. 'Katahdin).
Dinoseb [2-sec-butyl-4,6-dinitrophenolJ plus dalapon [2,2-dichloropropionic
acidJ was used as the standard treatment. Besides the usual liquid formulation
of alachlor, two others were also tested. One was a liquid product package mix
of alachlor plus linuron and the other was a 20% granular formulation of ala
chlor. Most treatments were applied preemergence to the crop. The three rates
of alachlor at layby were applied as a directed spray beneath the potato canopy.
Weed populations of mustard (Brassica campestris L.), annual barnyard grass
(Echinochloa crusgalli (L.) Beauv.) and quackgrass (Agropyron repens L.) are
reported in Table 1.

MATERIALSANDMETHODS

The test was conducted on a Caribou gravelly silt loam with an organ
ic matter content of 3.5 percent. Plot size was a single row, 6.1 meters long,
arranged in a randomized block design with six replicates of each treatment.
All herbicides were applied in 748 liters of water per hectare using 276 kPa
pressure. A compressed air sprayer was used equipped with a two nozzle brush
type boom. Nozzles were Delavan raindrop type with No. 3374-3 tips. Preemer
gence treatments were applied 16 days after planting, and a few potato shoots
were beginning to emerge.

lprofessor of Agronomy and Assistant Technologist, Department of Plant and
Soil Sciences, University of Maine; Orono, Maine 04469.
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Several alachlor treatments were applied at layby in mid-July using drop pipes
to lower the nozzles below the potato canopy, while the pre emergence applicat
ion of alachlor II G, used in granular form, was spread evenly over the row
with a hand shaker. Crop injury and weed control ratings were made on the
three dates listed on Tables 1 and 2 using the "Cornell" rating system reported
in percentage values. During July, weed counts were made and species, as
reported in Table 2, were identified in the 'no treatment' plots.

RESULTSANDDISCUSSION

All treatments performed well in controlling mustard, although the
mustard populations were barely sufficient to allow a good evaluation. All
treatments showed excellent control of annual barnyard grass. While all treat
ments improved in quackgrass control as the season progressed, most were weak
and several were poor for control during June. Those with the least early
season response were the low rate of metribuzin applied alone and in combination
with alachlor II G or metolachlor. The most important feature in Table 1 is
the crop injury caused by CPSS097 in June. Although the stunting was severe at
first, the yields and crop injury ratings for the later months indicate the
ability of the potato crop to recover. The alachlor II G also showed signs of
crop damage in June, but this was also of short duration. The phytotoxic ef
fects of alachlor and CPSS097 may have, of course, been enhanced by the late
timing of the preemergence treatments. Further testing would be in order to
see if the crop injury would be reduced by applying the treatments closer to
planting. While all treatments gave good mid-season control over the three
most prevalent weed species in this study, mustard, quackgrass, and annual
barnyard grass, consideration should be given to the stunting caused by CPSS097
when the potato crop is beginning to emerge.
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Table 1. Effect of several combinations of alachlor, linuron, metribuzin,
and CP55097 on yield and crop injury of Katahdin potatoes.

Maine - 1979.

Treatments l

Kg A.I. per Hectare

Check - no treatment
5.04 Dinoseb + 5.60 Dalapon, PE
0.56 Metribuzin + 2.80 Alachlor, PE

(tank mix)
1.04 Linuron + 2.80 Alachlor, PE

(tank mix)
1.04 Linuron + 2.80 Alachlor, PE

(package mix)
0.56 Metribuzin, PE
1.04 Linuron, PE
2.80 Alachlor, PE
0.56 Metribuzin, PE + 1.12 Alachlor, LB

(direct spray)
0.56 Metribuzin, PE + 2.24 Alachlor, LB

(direct spray)
0.56 Metribuzin, PE + 3.36 Alachlor, LB

(direct spray)
0.56 Metribuzin, PE + 2.80 Alachlor II G,

PE
0.56 Metribuzin + 1.68 CP55097, PE
0.56 Metribuzin + 2.24 CP55097, PE
0.56 Metribuzin + 2.80 CP55097, PE
2.24 CP55097, PE
1.12 Linuron + 2.24 CP55097, PE
5.04 Dinoseb + 2.24 CP55097, PE
0.56 Metribuzin + 5.60 Dalapon, PE
0.56 Metribuzin + 2.24 Metolachlor, PE

Bayes L.S.D. (0.05)

Yield
Mt/Ha

31.3
30.8

30.7

32.9

32.1
32.4
33.2
31.0

32.6

31.3

33.5

27.7
31.6
31.3
32.2
30.4
33.4
29.6
32.4
31.1

6.6

Percent
Crop Injury2

6-20 7-20 8-10

99 100 100
100 100 100

96 100 100

98 100 100

98 100 100
100 100 100
99 100 100
96 98 100

99 100 100

100 100 100

100 100 100

91 100 100
89 100 100
81 100 100
74 100 100
75 100 100
71 100 100
77 100 100
99 100 100
94 99 100

lPlanted - May 21; killed - September 8; harvested - September 26, 1979.

o
Preemergence treatments (PE) applied - June 6. Sunny. Temperature - 18 C.

Soil moist to dry. North wind 10-15 mph.
o

Layby treatments (LB) applied - July 13. Overcast. Temperature - 26 C.
Soil dry. Northwest wind 4-5 mph.

2Rating code: 100 percent complete absence of weeds and perfect or ideal
crop.

a percent weeds dominate crop and almost all crop plants
killed.
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Table 2.

I
Effect of several combinations of alachlor, linuron, metribuzin, and CP55097 on weed control
in Katahdin potatoes. Maine - 1979.

Percent Weed Contro1 2

Treatments l

Kg A.I. per Hectare

Barnyard
grass

6-20 7-20 8-10
Quackgrass

6-20 7-20 8-10
Mustard

6-20 7-20 8-10

Check - no treatment
5.04 Dinoseb + 5.60 Dalapon, PE
0.56 Metribuzin + 2.80 Alachlor, PE (tank mix)
1.04 Linuron + 2.80 Alachlor, PE (tank mix)
1.04 Linuron + 2.80 Alachlor, PE (pack. mix)
0.56 Metribuzin, PE
1.04 Linuron, PE
2.80 Alachlor, PE
0.56 Metribuzin, PE + 1.12 Alachlor, LB

(direct spray)
0.56 Metribzuin, PE + 2.24 Alachlor, LB

(direct spray)
0.56 Metribuzin, PE + 3.36 Alachlor, LB

(direct spray)
0.56 Metribuzin, PE + 2.80 Alachlor II G,

PE
0.56 Metribuzin + 1.68 CP55097, PE
0.56 Metribuzin + 2.24 CP55097, PE
0.56 Metribuzin + 2.80 CP55097, PE
2.24 CP55097, PE
1.12 Linuron + 2.24 CP55097, PE
5.04 Dinoseb + 2.24 CP55097, PE
0.56 Metribuzin + 5.60 Dalapon, PE
0.56 Metribuzin + 2.24 Metolachlor. PE

80 97 94
100 100 99
100 100 99
100 100 100
100 99 99
100 99 98
100 99 99
100 100 99

100 100 99

100 100 99

100 99 99

100 100 99
100 100 99
100 100 98
100 99 99
100 99 99
100 100 99
100 100 99
100 100 98
100 99 99

87
94
93
92
95
88
93
92

92

91

93

82
91
90
97
89
97
91
90
88

95
99
98
98
98
95
96
96

96

97

98

96
98
97
98
95
98
95
99
95

94
99
98
98
98
96
96
96

96

96

99

95
95
97
97
96
99
96
98
98

95 97
100 100
100 100
100 100
100 100
100 100
100 99
100 99

100 99

100 100

100 100

100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 99

98
99
99
99
99
99
99
99

98

99

98

99
99
99
99
98
99

100
99
99

lPlanted - May 21; killed - September 8; harvested - September 26, 1979.

Preemergence treatments (PE) applied - June 6. Sunny. Temperature - l8 oC. Soil - moist to dry.
North wind 10-15 mph.

Layby treatments (LB) applied - July 13. Temperature - 26oC. Overcast. Soil - dry.
Northwest wind 4-5 mph.

N
o.....

2Rating code: 100 percent
o percent

complete absence of weeds and perfect or ideal crop.
weeds dominate crop and almost all crop plants killed.

Number and species of weeds per 0.0929 square meter (average of 6 replicates}:

Agropyron repens - 4.2
Echinochloa crusgalli - 1.2
Brassica sp. - 0.8
Chenopodium album - 0.2



208

EFFICACYOF PENDIMETHALINANDORYZALINALONEAND IN COMBINATION
WITHMETRIBUZININ POTATOES

G. W. Selleck!/

ABSTRACT

Pendimethalin or oryzalin at rates up to 2.5 Ib/A do not provide season
long control of barnyardgrass (Echinochloa crus-galli (L.) Beauv.) or Pennsyl
vania smartweed (Polygonum pensylvanicum L.) on light textured soils of Long
Island. Combinations of pendimethalin or oryzalin (1 + .38 Ib/A) were required
for consistent control in potatoes, and the performance was usually comparable
to alachlor-metribuzin mixtures, but with improved selectivity. Combinations
of pendimethalin-metribuzin appeared to perform more consistently than oryzalin
metribuzin. Performance was generally superior with metribuzin in combination
than with linuron or dinoseb.

INTRODUCTION

Barnyardgrass is the most widespread and vigorous competitor of the annual
grasses on the approximately 23,000 acres of potatoes (Solanum tuberosum L.)
on Long Island. Infestations of barnyardgrass at a density of 100 shoots/sq
m have reduced tuber yields by 50% or more (1). Barnyardgrass germinates early
in the spring, crabgrass (Digitaria sanguinalis (L.) Scop.) germinates in mid
summer and fall panicum (Panicum dichotomiflorum Michx.) germinates in mid-to
late summer. Herbicides such as alachlor, [2-chloro-2' ,6'-diethyl-N-(methoxy
methyl)acetanilide] and EPTC(S-ethyl dipropylthiocarbamate) are effective for
the control of annual grasses, but with the long growing season on Long Island,
a single application rarely provides season-long control. Hence a preemergence
herbicide followed by a postemergence application at layby is generally nec
essary to control annual grasses until harvest.

The herbicides oryzalin (3,5-dinitro-N 4,N 4-dipropylsulfanilamide) and
pendimethalin [N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine] have
selectively controlled seedling Johnson grass (Sorghum halapense (L.) Pers.)
(5) as well as annual grasses in soybeans (Glycine ~). Oryzalin has also
shown promise for weed control in no-till soybeans (2). The development of
new herbicide candidates in large acreage crops has provided the opportunity
for extended use in vegetable crops which could not otherwise support the cost
of development.

MATERIALSANDMETHODS

Herbicides oryzalin and pendimethalin were applied alone and in combina
tion with metribuzin [4-amino-6-tert-butyl-3-(methylthio)as-triazin-5(4H)-one)],
linuron (3-(3,4-dichlorophenyl)-1-methoxyl-l-methylure~ and dinoseb (2-~
butyl-4,6-dinitrophenol), using alachlor as a standard. In some experiments,
EPTC was combined with pendimethalin. Rates of application were pendimethalin
and oryzalin .5 to 2.5 Ib/A (.56 to 2.8 kg/ha) and alachlor 1.5 t 4 Ib/A

!/ Professor, Cornell Univ., L. I. Hort. Res. Lab. Riverhead, N. Y.
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(1.7 to 4.5 kg/ha) alone, with the lower rates mixed with metribuzin .25 to
.75 lb/A (.28 to .84 kg/ha), and linuron .75 and 1.5 lb/A (.84 and 1.68 kg/ha).
Dinoseb at 1.25 to 3 lb/A (1.4 to 3.35 kg/ha) and EPTC at 3 and 4 lb/A (3.35
and 4.5 kg/ha) were included in some of the treatments. Applications were
made in plots 1.7 by 9 m replicated 4 times in soil texture ranging from River
head sandy loam to Haven loam, containing 2% or less of organic matter.
Various combinations were applied from 1975 to 1979 with a tractor-mounted
sprayer delivering 43 gpa at 35 psi. Preemergence herbicides were applied
at dragoff, and treatments requiring incorporation were worked into the soil
with a finger weeder at a depth of 5 to 8 em. Percentage control of weeds in
treated plots was determined visually in comparison with an adjacent, untreated
check. Natural rainfall was augmented by sprinkler irrigation. Pertinent
application data are provided in Table 1.

RESULTSANDDISCUSSION

In 1975, there was little difference in performance between oryzalin or
pendimethalin at 1 to 2 lb/A (1.12 to 2.24 kg/ha), and alachlor at 2 lb/A for
the control of barnyardgrass and smartweed (Table 2), except that the highest
tuber yield was obtained with alachlor. In 1976, however, it was evident
that oryzalin at 1.5 lb/A (1.7 kg/ha) was necessary for early control of
barnyardgrass and smartweed, and by mid-August the control of barnyardgrass
was only marginal. Similar results were obtained on barnyardgrass with pendi
methalin at 1 and 1.5 lb/A, but smartweed was adequately controlled at the
higher rate. In 1977, oryzalin and pendimethalin at both rates controlled
annual grasses until mid-August and somewhat better than alachlor. None of
the treatments was sufficiently durable for smartweed control late in the
season. In 1978, pendimethalin efficacy at 1.5 lb was shorter on barnyard
grass than alachlor at 2 lb or oryzalin at 1.5 lb/A. Pendimethalin was also
weak on smartweed under these conditions, while oryzalin and alachlor pro
vided adequate control.

Phytotoxicity was not evident on cultivars of Katahdin, Superior or
Hudson with oryzalin or pendimethalin at rates of 2 or 2.5 lb!A, but occurred
with alachlor at 4 lb/A. Tuber yields however, were higher than thos~ of the
check, despite foliar injury symptoms (Table 2). Pendimethalin at 2.5 lb/A
gave only marginal control of sloartweed in mid-August. None of these products
demonstrated sufficient residual for consistent season-long control of annual
grasses or Pennsylvania smartweed. Neither pendimethalin or oryzalin was
effective on common ragweed ~brosia artemisiifolia L.). Applied at ground
crack at high rates alone and in combination with metribuzin, linuron or dino
seb, unacceptable foliar symptoms of four potato cultivars were present only
where alachlor was included in the combination. Two of the alachlor combina
tions adversely affected yields (Table 3). Pendimethalin or oryzalin at 1 lb/A
in combination with .35 lb/A (.4 kg/ha) metribuzin provided adequate control
of barnyardgrass and smartweed in 1975 (Table 4), and were equivalent to 2 lb/A
alachlor in combination with metribuzin. Two of the oryzalin-metribuzin treat
ments yielded significantly higher than the check. In combination with linuron
at lIb, oryzalin at 1.5 lb was necessary to maintain weed control until Sept
ember. Combined with dinoseb, control of barnyardgrass and smartweed was only
marginal and less effective than alachlor + dinoseb. In 1976, pendimethalin +
metribuzin (1.5 + 0.5 lb) controlled barnyardgrass, smartweed and ragweed,
while oryzalin plus metribuzin (1 + 0.5 and 1 + 0.3 lb) failed to meet an
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acceptable standard in mid-August. Early phytotoxic symptoms were visible
with alachlor combinations. In another trial in 1976, pendimethalin combi
nations at higher rates with metribuzin controlled barnyardgrass without
adverse effects or cultivars Katahdin, Superior or Hudson (Table 4). In 1977,
all combinations gave 80% weed control or better except pendimethalin with
linuron (1 + .75 lb/A) or EPTC (1 + 3 lb/A) (Table 5). Several of the treat
ments significantly increased tuber yields of the Katahdin cultivar. Appli
cations of alachlor at 3 lb/A in combination provided foliar injury, but
resulted in increased tuber yields. In 1978 pendimethalin at .75 lb/A com-
bined with metribuzin at .38/lb did not provide season-long control of barn
yardgrass, but smartweed was well controlled. Oryzalin from .5 lb to 1.5 lb/A
in combination with .25 lb of metribuzin provided 80% control or better of
the two weeds, but alachlor 1.5 lb plus metribuzin at .38 or .5 lb was more
effective. In 1979, control of barnyardgrass with oryzalin + metribuzin (.75
+ .25 lb) was not maintained until August, while pendimethalin at .75, 1 or
1.5 lb in combination with .38 lb metribuzin controlled both species until
mid-August. Combined with linuron at .75 lb, pendimethalin at .75 lb was
marginal on barnyardgrass and less effective than the linuron combined with
pendimethalin at 1.5 lb/A. Smartweed control was not maintained with pendimetha
lin + EPTC. Combined with linuron, pendimethalin at .75 lb was somewhat weak
on both barnyardgrass and smartweed but effective at 1.5 lb/A.

It would appear that on the light textured soils low in organic matter on
Long Island, a rate of 1 lb/A pendimethalin is required with metribuzin at
.38 lb/A to provide consistent control of annual grasses and Pennsylvania
smartweed. The rate of pendimethalin can be decreased to .75 lb/A if the
metribuzin rate is increased. This combination is more effective than with
linuron in the mixture, in which case the rate of pendimethalin should be
increased to 1.5 lb with .75 lb/A of linuron. Similarly, the performance of
oryzalin was better with metribuzin than with linuron or dinoseb. A rate of
1.0 lb/A of oryzalin with metribuzin .35 lb/A would appear to be effective
under most situations. Both pendimethalin and oryzalin appeared to be more
selective on potatoes than alachlor at 2 lb/A either applied preemergence or
at ground crack. The latter application increased the incidence of phytotoxicity

Pendimethalin and surflan should perform consistently on Long Island
because of traditionally moist soils in spring (3). However, pendimethalin
appeared to be somewhat more consistent than oryzalin, possibly because of the
higher rate of breakdown which occurs under solar radiation (4) a characteristic
of Long Island summers.
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Table l. Application data for herbicides in potatoes, 1975-1979.

Planting Appli. Harvest Soil
Year date date date texture

1975 4/27 5/13 11/3 Haven loam

1976 (1) 4/24 5/10 9/22 Haven loam

1976 (2) 4/15 5/5 10/13 Haven loam

1977 (1) 5/12 5/18 10/31 Sandy loam
to Silt loam

1977 (2) 4/19 5/3 10/11 Haven loam

1977 (3) 5/12 5/19 11/2 Sandy loam
to Sil t loam

1978 4/18 5/8 9/29 Haven loam

1979 4/23 5/8 10/18 Haven loam
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Table 2. Percentage control and potato tuber a yields with oryza1in and
pendimetha1in, 1975-1979.

Barnyard-
Yie1d b

Treatment (lb/A) ,rass Smartweed Ragweed cwt/A
1975 6 14 9/3 6/14 9/3 Kat

Oryzalin 1 pre 65 90 60 91 328
Oryza1in 1. 5 pre 60 93 60 75 310
Oryzalin 2 pre 55 93 55 85 294

bA1ach1or 2 pre 90 94 80 89 363
Pendimetha1in 1 pre 85 88 68 71 321
Pendimetha1in 1.5 pre 80 85 80 89 342
Pendimetha1in 2 pre 2 90 95 90 88 312
Untreated (density/m ) 9 10 10 20 307

1976 (1) 6/3 8/19 6/3 8/19 6/3 8/19 Kat Sup
Oryzalin 1. 0 pre-inc 68 0 30 20 15 0 218 252
Oryza1in 1.5 pre-inc 93 62 84 20 45 259 285
Pendimetha1in 1.0 pre 87 58 73 40 25 15 230 290
Pendimetha1in 1.5 pre 88 65 90 88 0 0 233 305
Untreated (density/m 2) 47 56 37 28 28 19 195 260

1976 (2) 9/3 9/3 Kat Sup Hud
Oryzalin 2.0 pre 78 415 408

b
474

Pendimetha1in 2.0 pre 95 443 421 444
A1ach1or 4.0 pre 97 399 450 b 426
Untreated (density/m 2) 47 415 381 428

1977 (1) 6/24 8/11 6/24 8/11 FP Crab Kat
Oryzalin 1. 0 pre 80 85 68 85 85 225
Oryzalin 1. 5 pre 95 95 45 77 263
A1ach1or 2.0 pre 75 75 65 75 75 230

bPendimetha1in 1.0 pre 75 59 88 85 90 299
Pendimetha1in 1.5 pre 75 65 88 85 88 256
Untreated (density/m 2) 36 54 56 47 234

1977 (2) 5/25 8/17 5/25 8/17 Kat Sup
Oryza1in 2.5 pre 83 91 95 391 b 350
A1ach1or 3 pre 99 96 99 96 318 345
Pendimetha1in 2.5 pre 90 90 85 64 362 319
Untreated (density/m 2) 22 42 20 29 318 316

1978 6/13 10/8 6/13 10/8 Kat
Oryzalin 0.5 pre 81 63 79 0 302 b

Oryza1in 0.75 pre 79 10 90 60 336 b

Oryza1in 1.5 pre 95 74 91 96 337 b

A1ach1or 2.0 pre 98 96 98 97 331 b

Pendimetha1in .75 pre 88 48 95 20 292
bPendimetha1in 1.5 pre 89 57 90 50 338

Untreated (density/m 2) 38 25 20 17 157

1979 6/22 8/10 6/22 8/10 Kat
Pendimethalin 0.75 pre 83 48 83 54 270
Untreated (density/m 2) 23 30 28 35 269

(footnotes on next page)
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Table 2. (Footnotes concluded)

aKat = Katahdin, Sup = Superior, Hud = Hudson cultivars

bDifference statistically significant from the untreated check at the 5%
level, F-test.

fall panicum, crab crabgrass, assessed 8/11

Table 3. Phytotoxicitya and tuber yields
b

(cwt/A) of four potato cultivars
in response to herbicides applied at ground-crack.

Treatment (lb/A)
Superior Chippewa Hudson Russet B.

Phyto. Yield Phyto. Yield Phyt~ Yield Phyto. Yield

Oryzalin 2.5 pre 2.5 371 4 348 1.5 251 1 316
Alachlor 4 pre 6 339b 6 335 6 226 6 267
Oryzalin+linuron (2+1.5) pre 4.5 353b 4 320 2 228 1 299
Alachlor+linuron (3+2) pre 6 324 7 295 6 212 7 245
Alachlor+rnetribuzin (3+.5) pre 5 379 Li 336 4.5 237 5.5 254
Oryzalin+rnetribuzin(2+.5) pre 3 359 2 228 1 299
Oryzalin+dinoseb (2+1.5) pre 4.5 362 1.5 247
Alachlor+dinoseb (3+1.5) 7 347 6 309 6 242 5.5 276
Untreated 1 389 1 310 1 258 1 287

aO = no effect, 10 = complete kill

bDifference statistically significant from the untreated check at the 5% level,
F-test.
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Table 4. aPercentage weed control, and potato tuber yields (cwt/A) with
herbicide combinations, 1975-1976.

Treatment
1975

(lb/A)
barnyd

grass
6/14 9/3

smartweed
6/14 9/3

ragweed Yie1d
bcwt/A

Kat

Pendimetha1in+metribuzin (1+.35) pre 88 95 93 93 339
Pendimetha1in+metribuzin (1.5+.35) pre 88 88 90 92 337
A1ach1or + metribuzin (2 + .35) pre 90 93 88 84 323
A1ach1or + metribuzin (2 + .5) pre 90 89 90 86 312b
Oryza1in + metribuzin (1 + .35) pre 85 97 90 93 349b
Oryzalin + metribuzin (1 + .5) pre 88 95 90 89 350
Oryza1in + metribuzin (1.5 + .35) pre 85 94 88 89 323
A1ach1or + 1inuron (2.0 + 1.5) pre 90 93 90 88 277
Oryza1in + 1inuron (1.0 + 1.0) pre 55 81 80 265
Oryzalin + 1inuron (1.5 + 1.0) pre 88 90 88 90 312
Oryza1in + dinoseb (1.0 + 1.25)pre 48 78 65 80 335
A1ach1or + dinoseb (~.O + 1.25) pre 85 93 85 83 335
Untreated (density/m ) 9 10 10 20 307

1976 Experiment (1) 6/3 8/19 6/3 8/19 6/3 8/19 Kat Sup
Pendimetha1in+metribuzin (1.0+0.5)pre 94 82 94 88 88 80 276 365
Oryza1in+metribuzin (1.0+0.5) pre 94 81 88 53 88 68 282 376
Oryza1in+metribuzin ~1.0+0.3) pre 85 50 80 61 80 49 305 366
Untreated (density/m ) 47 56 37 28 28 19 195 260

1976 Experiment (2)

Oryza1in+metribuzin (1.5+75) pre
A1ach1or+metribuzin (2.5+.75) pre
Pendimetha1in+metrib~zin (1.5+.75)pre
Untreated (density/m )

8/19

95
95
85
47

Kat Sup Hud

395 418 486
438 388 417
467 424 412
415 381 438

4Kat = Katahdin, Sup = Superior, Hud = Hudson cu1tivars

bDifference statistically significant from the untreated check, at the 5% level,
F-test.
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Table 5. Percentage weed control and potato a tuber yields (cwt/A) with herbi
cide combinations in potatoes, 1977.

Treatment (lb/A)

Percentage weed control
Smartweed F.P. Byd

8/11 8/11
Yield b cwt/A
Kat

1977 (3)
Oryzalin + dinoseb (1 + 3) pre 88 82 252
Alachlor + dinoseb (2 + 3) pre 85 82
Oryzalin + linuron (1.5+.5) pre 80 82 232
Alachlor + linuron (1 + 1) pre 78 242
Pendimethalin+linuron (1+.75) pre 75 62 235
Oryza1in+metribuzin (1+.5) pre 88 89 249
A1ach1or+metribuzin (2 +.5) pre 92 88 239
Pendimetha1in+metribuzin(.75+.75)pre 95 89 242
Pendimetha1in+metribuzin(.5+.75)pre 90 90 228
Pendimetha1in + EPT~ (1 + 3) pre 82 89 281
Untreated 0ensity/m ) 31 37 215

1977 (2) 5/25 8/17 5/25 8/17 Kat Sup
Pendimetha1in+1inuron (1.5+1.5) pre 96 81 97 83 407 b 325
A1ach1or + 1inuron (3 + 1.5) pre 99 97 99 87 403 b 314
Oryza1in + 1inuron (1.5 + 1.5) pre 70 89 99 85 361b 298
Oryza1in+metribuzin (2 + 1) pre 99 97 71 90 389

b
328

A1ach1or+metribuzin (3 + 1) pre 99 99 99 92 395 313
Pendimetna1in+metribuzin(1.5+1) pre 98 96 93 371 313
Oryzalin + dinoseb (2 + 3) pre 95 95 75 82 343

b
324

A1ach1or + dinoseb (3 + 3) pre 99 93 88 90 380
b

334
Pendimetha1in + EPTC (1+3)pre-inc 25 78 38 81 377 342
Untreated (density/m 2) 22 42 20 29 318 316

aKa t = Katahdin, Sup = Superior cu1tivars

bDifference statistically significant from the untreated check at the 5% level,
F- test.
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Table 6. Herbicide treatments, percentage weed control, and potato yields
in potatoes, 1978-1979.

Barnyard- Yield
a

Treatment (lb/A) grass Smartweed cwt/A
1978 6/13 10/8 6/13 10/8 Katahdin

Pendimethalin+rnetribuzin(. 75+. 38)pre-inc 90 70 99 81 296
Pendimethalin+rnetribuzin(.75+.38)pre 93 78 99 99 360
Alachlor+rnetribuzin(1.S+.38)pre 99 97 99 99 368
Alachlor+rnetribuzin(1.5+.5)pre 99 89 99 86 318
Oryzalin+rnetribuzin(.5+.25)pre 95 86 99 98 339
Oryzalin+rnetribuzin(.7S+.25)pre 94 80 99 97 387
Oryzalin+rnetribuzin(1.5+.25)pre 92 85 99 99 323
Alachlor+linuron(1.5+.75)pre 99 99 99 99 358
Pendimethalin+linuron(.75+.75) 90 72 98 91 322
Pendimethalin + EPTC (.75+4)pre-inc 98 89 95 73 318
Untreated (density/m 2) 38 25 20 17 157

1979 6/22 8/10 6/22 8/10
Oryzalin+rnetribuzin(.75+.25)pre-inc 80 64 95 83 292
Pendimethalin+rnetribuzin(.75+.38)pre 98 93 100 99 298
Pendimethalin+rnetribuzin(1.0+.38)pre 100 98 100 100 281
Pendimethalin+rnetribuzin(1.5+.38)pre 100 88 100 100 279
Pendimethalin+linuron (1.S+.75)pre 100 86 100 99 291
Pendimethalin+linuron(.75+.75)pre 78 70 98 79 278
Untreated (density/m 2) 23 28 269

aTreatment yields in 1978 are all significantly higher than that of the
untreated check at the 5% level, F-test.
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EFFECTS OF SELECTEDADJUVENTSON WEEDCONTROL
ANDYIELD OF POTATOE&l1

P.L. Minotti and G.H. Baye~1

ABSTRACT

Several adjuvents in combination with linuron applied preemergence were
evaluated for their effect on weed control and potato yield. Adjuvents did
not measurably affect emergence rate, foliage color, early vigor, resistance
to moisture stress, control of redroot pigweed and cornmon lambsquarter, or
potato tuber yields. Adjuvents decreased the control of smooth crabgrass.

INTRODUCTION

The utility of adjuvents (surfactants) in improving the performance of
chemicals applied to plant foliage is well recognized. On the other hand,
relatively little is known regarding the ability of an adjuvent to alter the
performance of chemicals applied to the soil. Nevertheless claims of adjuvents
improving the performance of all types of agricultural chemicals, regardless of
how applied are becoming more common. Some have even claimed improved water
and nutrient utilization by plants in adjuvent treated soils with resultant in
creases in crop yield.

Evidence has been presented to show that an oil adjuvent increased non-fo
liar absorption of atrazine [2-ch10ro-4-(ethylamino)-6-(isopropy1amino)-s-tri
azine] and alachlor [2-chloro-2' ,6'-diethyl-N-(methoxyrnethyl) acetanilide] (1).
Oil adjuvents may significantly reduce atrazine losses from vaporization (6).
Surfactants have also been reported to reduce soil absorption of some herbi
cides and increase the leaching of others (5), all of which could conceivably
affect either weed control or crop tolerance.

On the basis of two years work on Long Island with adjuvents and herbicides
for potatoes (Solanum tuberosum L. 'Katahdin'), Selleck (7) speculated that
under certain conditions adjuvents may improve soil water and nutrient availa
bility and thus improve potato yields. Bayer (2) noted that potato yields
with 1.25 Ib/A of linuron [3-(3-4-dich10rophenyl)-1-methoxy-l-methy1 urea]
formulated as the 4L were significantly less than yields with an equivalent
amount of wettable powder formulation to which the Wex adjuvent had been added.
However, this comparison was confounded by different formulations so the pos
sibility of some injury with the 4L has to be considered as well as an adju
vent effect.

The above observations prompted the investigation reported herein the ob
jective of which was to determine if certain adjuvents added to linuron applied
preemergence influenced either weed control or potato yields.

l/paper No. 763, Vegetable Crops Department, Cornell University, Ithaca, NY
14853.

llAssociate Professor, Vegetable Crops Department, Cornell University, Ithaca,
NY 14853, and Senior Staff Scientist, Agway, Inc., Syracuse, ~{ 13221,
respectively.



218

MATERIALSAND1'1ETHODS

Katahdin potatoes were planted May 23 at Freeville, NY in a Howard gravelly
loam soil with a pH of 5.9 and an organic matter content of 2.3%. At this time
800 lb/A of 13-13-13 fertilizer was banded 2 inches below and 2 inches to the
side of seed pieces. On May 30, prior to potato emergence, treatments shown in
Table 1 were applied in quadruplicate to 6 ft by 20 ft plots containing two 34
inch rows of potatoes. The soil was friable and moist on the surface at appli
cation time with plenty of moisture beneath. Surface and soil temperafures at
the 2 to 3 inch depth were 68°F and 67°F respectively.

Atplus 300 F is the surfactant used in Agway's Booster +E, a widely used
oil surfactant blend in the Northeast. Fifty ounces of Booster +E contains
8 oz of Atplus 300 F. Particularly high rates of adjuvent were employed in
two treatments because there has been speculation by some, but not evidence,
that much higher than usually recommended rates might be required to consistent
ly realize benefits from soil applications. For some of the adjuvents tested
information on their relative wetting speed was available and appear in Table 1.
This refers to the time required for a given concentration of surfactant to re
wet air dried sphagnum peat moss (4).

On June 14, before emergence was complete, counts of sprouted tubers per
plot were taken. There was heavy uniform weed pressure from redroot pigweed
(Amaranthus retroflexus L.) and common lambsquarter (Chenopodium album L.).
These were rated on July 31. There was also a smattering of common purslane
(Portulaca oleracea L.) but this was too spotty for meaningful rating. The
first 20 days in June were relatively dry with about 0.6 inches of rainfall
in that period. Total June rainfall was 2.9 inches followed by a dry July
with a total of 1.6 inches of rainfall and only 0.2 inches of that available
the first half of the month. Rainfall for August and September was more uni
formly distributed and totalled 3.9 and 4.2 inches respectively. Dinoseb
(2-sec-butyl-4,6-dinitrophenol) was applied as a vine killer in mid-September
and the potatoes were harvested on October 11.

RESULTS ANDDISCUSSION

None of the surfactant treatments significantly influenced speed of emer
zence or potato yields (Table 1). Potatoes were graded into three size cate
gories: small (1 7/8 to 2 1/2 inches), medium (2 1/2 to 3 1/4 inches), and
large (> 3 1/4 inches). Again no significant treatment caused differences
were found so only the total tuber yield is reported in the table.

In mid-July the potatoes showed marked wilting symptoms and were irriga
ted the following day with about .75 inches of water. Water was not applied
prior to this time partly because one of the irrigation pumps on the farm was
inoperable and partly because a certain amount of moisture stress added inter
est to the experiment in view of some of the claims made for a few of the ad
juvents tested, e.g. greater availability of nutrients and water under certain
conditions. All the plots in this experiment seemed equally affected by the
water stress as far as visual observations of wilting could ascertain.

The control of pigweed and lambsquarter was nearly complete regardless of
whether or not an adjuvent was present. Since weed control was nearly perfect
with all treatments in this experiment differences in y i e 1 d would be at
tributed to the effects of the adjuvent on potatoes per se rather than to ef
fects from differential weed competition due to differential weed control.



TABLE1. A comparison of several adjuvents applied preemergence with linuro~/ on weed control and yield
of Katahdin potatoes in Freeville, NY, 1979.

Relative Emerged 4/ TuberRate 2/
Weed Control-

Adjuvent fl.oz/A Manufacturer Type- wettin, tubers 7/31 yield
product speedl 6/14 Rrpw Colq cwt/A

none - ---- - - 20 8.8 9.0 417

Atplus 300 F 8 ICI America N fast 17 9.0 9.0 417

Atplus 300 F 64 ICI America N fast 19 9.0 9.0 417

Booster +E 50 ICI America N ,;. 16 9.0 9.0 416

Tween 20 8 ICI America N slow 17 8.8 9.0 405

Triton GR5 8 Rohm & Haas A v.fast 2r 8.8 9.0 427

Wex 16 Conklin N/A of 16 9.0 9.0 408

AmwayAP 16 Amway ,;. ,;, 20 8.8 9.0 408

AGY14901 16 Agway ,;. ,;. 15 8.5 9.0 406

Atphos 3206 75 ICI America of ,;. 17 8.8 9.0 429
--
LSD.05 NS NS

l/all plots received 1.0 lb/A a.i. of linuron 50 WP

~/N = nonionic, A = anionic, N/A = nonionic surfactant with anionic charge of finished produce N
f-'

l/see Materials and Methods
\0

i/ 1- 9 rating, 9 = perfect control
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Thus we can reasonably conclude that the adjuvents in this experiment did not
exert any direct affect on potato yield.

The results for broadleaf weed control agree with those obtained in 1979
at the Agway Farm and Research Center in Fabius, NY where a similarly designed
and executed potato experiment was conducted with quadruplicated treatments
(3). Linuron was applied alone and with seven different adjuvents (Table 2).
Five of the treatments were identical to five found in the present experiment.
Of particular interest were the results for control of smooth crabgrass [Digi
taria ischaemum (Schreb.) Muhl]. iJithout exception everyone of the seven ad
juvents dramatically decreased crabgrass control over the linuron only treat
ment, while control of the other weed species was not affected. The reason is
unclear at this time; perhaps when adjuvents were present, more linuron leached
from the surface area where most of the crabgrass seeds were germinating.
Yield data was not obtained in this experiment.
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TABLE2. A comparison of several adjuvents applied preemergence with linuron!/
on weed control with potatoes in Fabius, NY, 1979.

Rate 21vleed Contro1-
Adjuvent flo ozl A 9111

product Smcg Bygr Rrpw Co1q

none 9.0 8.8 9.3 9.3

Atp1us 300 F 8 2.5 9.3 10.0 8.0

Booster +E 50 4.7 6.3 10.0 8.8

Tween 20 8 5.0 9.5 9.5 8.8

AGY14901 16 4.7 9.8 9.0 8.3

Charger E 8 4.0 9.0 6.7 9.7

AGY14902 16 2.3 8.5 10.0 7.8

AGY14903 16 2.5 7.3 7.7 8.5

lla11 plots received 1.0 1b/A a.i. of 1inuron 50 WP

110- 10 rating scale; 10 = perfect control
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1977-1978 POTATOVINE DESICCATIONRESULTS - UPSTATENEWYORK1/

Joseph B. Sieczk~/

ABSTRACT

An application of ametryn at 1.4 or 1.6 lbs/A (1.6 or 1.8 kg/ha) followed
by dinoseb at 0.9 or 1.0 lbs/A (lor 1.1 kg/ha), endothall at 0.46 or 0.52 lbs/A
(0.5 or 0.6 kg/ha) or tetrathiin at 0.44 lbs/A (0.5 kg/ha) six days later
resulted in better potato vine desiccation than when these materials were used
alone at considerably higher rates. Yield and specific gravity were lower when
ametryn was used prior to the other vine desiccants. Rates of 0.4 and 0.8 lbs/A
(0.45 and 0.9 kg/ha) of ametryn were not as effective as 1.6 lbs/A (1.8 kg/ha)
when followed by dinoseb six days later. Split applications of dinoseb and
tetrathiin were more effective than single applications when the total amount
of chemical remained constant per unit area. Similar vine desiccation resulted
when dinoseb was applied through standard Tee Jet 8004 nozzles mounted in a
tractor boom or in a hand held boom or when low pressure 8004 nozzles were used
in the tractor boom.

INTRODUCTION

Effective potato vine killing is important to facilitate harvest; help
control tuber size, appearance and internal defects such as hollow heart; and
minimize the effects of diseases such as late blight (Phytophtora infestans)
and potato leaf roll virus. Chemical vine killers are used commercially
throughout the Northeast. Weather conditions at time of vine kill often are
cool and wet and thereby reduce the effectiveness of most of the compounds
registered as potato vine desiccants. The primary purpose of the 1977 and
1978 potato vine desiccation experiments was to evaluate promising candidates
for registration and methods which improve the performance of the presently
registered compounds. A method which showed promise in previous years, the
use of ametryn (2-(ethylamino)-4-(isopropylamino)-6-(methylthio)-s-triazine)
as a means of predisposing potato plants to faster acting desiccants, was
studied more closely. Split applications of dinoseb (2-sec-butyl-4,6
dinitrophenol), the use of adjuvants and several application techniques for
research plots were also evaluated.

1/- Paper No. 765 of the Department of Vegetable Crops, Cornell University,
Ithaca, New York 14853.

l/Senior Extension Associate, Department of Vegetable Crops, Cornell
University, Ithaca, New York 14853.
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MATERIALSANDMETHODS

The 1977-1978 vine desiccation experiments were conducted on 'Katahdin'
potatoes grown on a Howard gravelly loam at theHomerC. Thompson Vegetable
Research Farm at Freeville, New York. In 1977 the potatoes were planted on
May 16 and harvested October 11. Rows were 68" apart. The wide spacing
facilitated spraying with a hand held boom and eliminated the need for guard
rows. Plot size was 1 row by 20 feet long. In 1978 potatoes were planted on
May 8 for the adjuvant and spray nozzle experiments (Tables 5 and 6) and May 18th
for the two ametryn experiments (Tables 3 and 4). Plot size in 1978 was 2 rows
by 20 feet long. Tractor mounted equipment was used in 1978 on all plots except
in the sprayer nozzle experiment where hand held equipment was compared with
the tractor mounted boom. Plot arrangement was modified to accommodate the
mounted equipment. Two pairs of rows with between row spacing of 34 inches
were planted in an area which normally would accommodate five rows. A space
of 68 inches separated the two pairs of rows. Potatoes were not planted in the
immediate vicinity of the outside row of each plot allowing tractor travel along
the outside row. The space between the plots eliminated the need for a guard
row. All plots were sprayed with a CO pressurized sprayer with 35 psi
pressure. Spray volume was 52 gallons7A in 1977 and 64 gallons/A in 1978.

The experimental design for all experiments except the 1978 ametryn
experiment was randomized complete block with three or four replications. The
1978 ametryn experiment was a split plot design with three replications.
Ametryn treatments were the main plots and other vine desiccants were the sub
plots. Chemical compounds, rate of application, and data of application are
listed in various tables. Data were collected on rate of vine kill, yield,
specific gravity, and vascular discoloration. Vascular discoloration data are
based on a 25 tuber sample from each plot.

RESULTS AND DISCUSSION

Single applications of tetrathiin (2,3-dihydro-5,6-dimethyl-l,4-dithiin
1,1,4,4 tetroxide) at 1 or 2 lbs/A did not provide satisfactory vine desic
cation (See Table 1). Split applications of 1 lb/A each produced vine
desiccation equivalent to split applications of dinoseb at 2.5 lbs/A each.
These two treatments were by far the best in the tetrathiin-dinoseb experiment.
Split applications of dinoseb at 1.3 lbs/A each were more effective than a
single application of dinoseb at 2.5 lbs/A. The untreated check had the
highest yield and specific gravity. This was also the case in the other
experiment conducted in 1977 where registered compounds and diquat (6,7
dihydrodipyrido[1,2-a:2' ,l'-c]pyrazinediium ion) were evaluated (See Table 2).
In this experiment, four treatments had yields significantly lower than the
control. These were: dinoseb at 2.5 lbs/A plus Booster plus E, ametryn at
1.6 lbs/A followed by dinoseb at 1 lb/A or endothall (7-oxabicyclo[2.2.l]
heptane-2,3-dicarboxylic acid) at 0.52 lbs/A, and a single application of diquat
at 0.5 lbs/A. The best stem desiccation in this experiment was attained when
ametryn was used prior to an application of dinoseb or endothall. The use of
Booster plus E with a single application of ametryn greatly improved its per
formance. Wex however was inferior to the Booster plus E when used in combin-
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ation with dinoseb. Increased vascular discoloration was not associated with
any of the treatments used in 1977.

In 1978 the use of Wex, Saturall and Booster plus E resulted in similar
vine desiccation (See Table 6). An application of ametryn six days before
applications of dinoseb, endothall and tetrathiin were made, resulted in
effective vine desiccation, eventhough these materials were used at relatively
low rates. Paraquat (1,1'-dimethyl-4,4'-b~pyridinium ion) at 0.23 Ibs/A
preceded by ametryn resulted in a similar degree of vine desiccation as the
paraquat treatment at 0.46 Ibs/A. The rate of desiccation however was slightly
faster for the ametryn-paraquat combination. Yields and specific gravity were
significantly lower in the ametryn treatments. This effect is an indication of
the more rapid vine desiccation. The timing of the ametryn treatments in this
program therefore is critical from the standpoint of yield and specific gravity.
Ametryn rates of 0.4 and 0.8 lbs/A were less effective than the 1.6 Ibs/A rate
(See Table 5).

The standard Tee Jet 8004 nozzles mounted in a tractor boom or in a hand
held boom resulted in similar effects on vine deiccation (See Table 6). Low
pressure nozzles of the same size had no adverse effect on vine kill when
compared to the standard nozzle.

The use of ametryn as a precursor or pretreatment to the more rapid acting
vine desiccants appears to be an effective means of killing potato tops. The
use of an adjuvant with ametryn greatly enhances the performance and therefore
should be used. One potential problem associated with the ametryn pretreatment
method of vine kill is a reduction in yield if the ametryn treatment is applied
too early. Careful observations on crop development and synchronization of
vine kill with harvest date will minimize the adverse effects.



Table 1. Tetrathiin and Dinoseb Experiment-Upstate, R.Y.

Chemical, Rate (lb/A) &1/ Total Spec.
% Desiccation

Yield Leaves Sterns
Date of Application (cwt/A) Grav. 8/31 9/3 9/9 9/15 9/27 8/31 9/3 9/9 9/15 9/27

1. Check 452 1. 075 a a 7 23 45 a a a 3 10

2. dinoseb (2.5) & Booster 369 1.068 a 80 93 93 93 a 8 10 23 65
plus E (2 qt) [8/31]

3. a) dinoseb (1.3) & Booster 367 1.065 30 80 97 97 97 3 17 43 68 72
plus E (2 qt ) [8/25]
b) dinoseb (1.3) & Booster
plus E (2 qt) [8/31]

4. a) dinoseb (2.5) & Booster 334 1.065 60 97 100 100 100 8 22 77 93 95
plus E (2 qt) [8/25]
b) dinoseb (2.5) & Booster
plus E (2 qt) [8/31]

5. tetrathiin (1.0) [8/31] 402 1.066 a 80 93 93 93 a 8 8 8 35

6. tetrathinn (2.0) [8/31] 435 1.068 a 70 80 80 93 a 8 8 25 50

7. a) tetrathiin (1.0) [8/25] 327 1.066 40 77 100 100 100 8 17 70 97 98
b) tetrathiin (1.0) [8/31]

8. a) tetrathiin (1.0) [8/25] 353 1.063 33 100 100 100 100 10 15 43 77 85
b) tetrathiin (0.5) [8/31]

9. a) tetrathiin (0.5) [8/25] 332 1.066 43 80 93 100 100 8 8 33 72 78
b) tetrathiin (0.5) [8/31]

N

D(.05)Tuke y (ns) (0.011) N
V1

1-/-
Tetrathiin treatments included 32 oz/A of UBI-1126



Table 2. 1977 Vine Desiccation Equipment-Upstate, N.Y.

Chemical, Rate (lb/A) &1/ Yield % Desiccation
Spec. Stems

N
2-4" Leaves N

Date of Application (cwt/A) Grav. 8/31 9/3 9/9 9/15 9/27 8/31 9/3 9/9 9/15
0'

9/27

1. Control 415 1.075 0 0 3 8 24 0 0 0 0 6

2. dinoseb (2.5) & Booster 328 1.065 - 90 95 98 98 - 4 11 33 64
plus E (2 qt) [8/31]

3. dinoseb (2.5) & WEX 346 1.067 - 65 75 75 81 - 5 8 8 59
(1 p t ) [8/31]

4. ametryn (2.4) [8/31] 362 1.064 - 5 86 95 100 - 0 8 43 91

5. ametryn (2.4) & Booster 351 1.066 - 33 93 98 100 - 0 10 65 91
plus E (2 qt ) [8/31]

6. a) ametryn (1.6) & Booster 289 1.062 53 100 100 100 100 0 33 85 91 96
plus E (2 qt ) [8/25]
b) dinoseb (1. 0) [8/31]

7. a) ametryn (1.6) & Booster 293 1.061 68 100 100 100 100 0 19 89 95 96
plus E (2 qt) [8/25]
b) endotha11 (0.52) [8/31]

8. diquat (0.5) & X-77 338 1.067 - 68 93 98 98 - 6 29 54 81
(8 oz/100 gal) [8/31]

9. endotha11 (1.04) [8/31] 368 1.071 - 98 95 98 98 - 6 19 38 60

D(.05)Tuke y (75) (0.004)

l/Booster plus E at 2 qt/A was included in treatment 6b.



Table 3. 1978 Ametryn Experiment-Upstate, N.Y.

-. Regrowth
9/22

Percent 7 / __ -=-__ ~

Stern Desiccation
9/1 9/5 9/8 9/14 9/22

L f D · . 2/ea eSlccatlon-
9/1 9/5 9/8 9/14 9/22

Spec.
Grav.

Total
Yield

(cwt/ A)

Material, Rate, (lbs/N 1/
and Date of Application

ametryn (1.4) [8/24]
Followed by:

1) dinoseb (0.9) [9/1]

2) endotha11 (0.46) [9/1]

3) paraquat (0.23) [9/1]

4) tetrathiin (0.44) [9/1]

278

311

292

319

1.066 22 92 98 100 100

1.068 28 98 100 100 100

1.065 30 90 98 100 100

1.066 23 93 95 100 100

T 33 38

T 23 23

T 40 40

T 27 28

85

68

85

70

99

95

98

98

0.7

8.3

3.7

4.0

No ametryn

5) dinoseb (2.2) [9/1] 354

6) endothall (0.92) [9/1] 346

7) paraquat (0.46) [9/1] 360

1. 067

1.068

1.069

T 47 58 70 93

T 87 90 97 100

T 78 95 100 100

T 10 12

T 17 20

T 22 27

38

38

78

66

76

95

3.7

2.0

2.3

8) tetrathiin (0.44) [8/24] 337
tetrathiin (0.88) [9/1]

1. 069 32 87 95 100 100 T 17 20 37 88 2.0

l/Booster plus E was added to the ametryn and dinoseb treatments at a rate of 1.75 qt/A, X-77 added to
paraquat at 8 oz/100 gal and UBI-1l26 added to tetrathiin at 24 oz/A.

l/T = Trace

N
N
-...J
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Table 4. 1978 Ametryn Rate Experiment-Upstate, N.Y.

l/Ametryn applied August 24, 1978, all treatments
with 2 qts/A Booster plus E on September 1, 1978.

Leaves
9/5 9/8

% Desiccation
Stems

9/1 9/5 9/8 9/14

0 12 12 30

0 13 13 57

0 27 30 73

received 1.0 1b/A dinoseb

65

92

98

9/14

73

47

90

40

83

63

7

20

12

9/1

(0.4)

(0.8)

(1. 6)

1/Ametryn Rate-
(lb/ A)

Table 5. The Effect Of Spray Nozzles On Vine Desiccation.

1/
% Desiccation

Treatment- Leaves Stems
9/5 9/8 9/14 9/22 9/5 9/8 9/14 9/22

Tractor Hounted
8004 (Std) 88 98 100 100 15 15 37 75

8004 LP 92 98 100 100 20 20 50 77

Hand Held
8004 (Std) 90 100 100 100 13 13 45 70

1/ 2 . 5 1bs/A of dinoseb with 2 qts/A Booster plus E applied September 1, 1978.

Table 6. 1978 Adjuvant Experiment-Upstate, N.Y.

Adjuvant an#/ % Desiccation
Leaves StemsRate 9/5 9/8 9/14 9/22 9/5 9/8 9/14 9/22

Booster plus E 80 97 100 100 15 18 47 78
(2 qt/A)

Wex (1 pt/A) 50 73 90 95 10 10 38 60

Satura11 (1 pt/ A) 43 70 92 98 10 12 37 70

1/ 2 . 5 1bs/A of dinoseb applied September 1, 1978.
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ALACHLOR PLUS METRIBUZIN FOR WEED CONTROL
IN POTATOES

L. B. Lynn and G. E. Edwards l/

ABSTRACT

Preemergence applications of alachlor plus metribuzin for
potatoes were evaluated under an Experimental Use Permit in
1978-79. Experiments conducted over a wide range of soil types
and potato varieties demonstrated technical advantages for the
tank mix of alachlor plus metribuzin. Excellent control of
redroot pigweed, lambsquarter, foxtails, crabgrass and barn
yardgrass was observed in all trials. Improved crop safety
and broader spectrum weed control are amongst the advantages
for this tank mixture.

INTRODUCTION

Annual grasses, especially barnyardgrass (Echinochloa
crusgalli (L) Beauv.) can be a serious problem in potatoes
(Solanum tuberosum) grown in the northeastern states (1, 7, 8,
12,20). Preemergence applications of metribuzin [4-amino-6
tert-butyl-3(methylthio)-as-triazin-4(4H)one] have demonstrated
good to excellent control of many annual broadleafed weeds, but
can be weak on certain annual grasses in potatoes (3, 6, 9, 10,
18). Alachlor [2-chloro-2'-6'-diethyl-N-(methoxymethyl)
acetanilide] has been demonstrated to provide excellent pre
emergence annual grass control in potatoes (2, 5, 11, 13, 16).

Several university scientists have investigated the herbi
cidal advantages for a tilllk mixture of alachlor plus metribuzin
in potatoes (3, 4, 14, 15, 16, 17, 19). Rationale for the
tank mix includes: (a) improved spectrum of weeds controlled
by taking advantage of the broad leaf control offered by
metribuzin combined with the strong annual grass control with
alachlor, (b) longer period of weed control, (c) improved crop
safety due to reduced rates of each component, (d) reduced
herbicide carry-over to cover crops, and (e) single application
either early or delayed preemergence rather than preemergence
plus one or two post emergence applications.

Both alachlor and metribuzin presently have EPA approval
for use on potatoes. Under an Experimental Use Permit (524-EUP
38), Monsanto has been evaluating tank mixes of alachlor plus
metribuzin for potatoes. Residue analysis indicate that the

l/ Product Development Department, Monsanto Agricultural
Products Company, St. Louis, MO 63166
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tank mix will not exceed the established tolerances of either
alachlor or metribuzin. This paper summarized the results of
1978-79 E.U.P. trials conducted with alachlor plus metribuzin
for potatoes in the northeastern states.

MATERIALS AND METHODS

Tank mixtures of alachlor plus metribuzin were applied to
potatoes under authority of EPA Experimental Use Permit 524
EUP-38 effective January 1, 1978 through January 1, 1980.
Applications were made with ground equipment except in two sites
where aerial equipment was used. Applications were made after
planting but before the potatoes emerged. In locations where
dragging-off was a part of the cultural practice, applications
were delayed until after the final drag-off.

Rates ranged from 1.5 to 3.0 Ib/A alachlor plus 0.38 to
1 lb/A metribuzin. Materials used in this project were com
mercial formulations of alachlor and metribuzin with supple
mental labels for the EUP. Dates of application ranged from
late-May until mid-June due to the wide geographic distribution
and corresponding climatic variations. Different rates were
used for the general soil type classifications (coarse, medium,
fine). Rates, locations, soil types, potato varieties and plot
size are summarized in Table 1.

Table l. Characteristics of Test Sites for Alachlor plus Metribuzin
Experimental Use Permit Plots for Potatoes 1978-79

~ Organic Potato Plot Size Rate lb/A a. i.
Location Soil Type Matter Variety (Acres) Alachlor + Metribuzin

Arkport, NY Silt Loam 1.5 Katahdin 2.0 2.0 + 0.50
Southold, NY Sandy Loam 1.0 Superior 0.5 2.0 + 0.50
Bliss, NY Sandy Loam 2.0 Kennebec 0.8 2.0 + 0.38
Bliss, NY Silt Loam 1.0 Kennebec 4.0 2.0 + 0.38
Jacksonville, NY Sandy Loam 2.0 Kennebec 3.0 3.0 + 1.0
Valatie, NY Sandy Loam 1.0 Norchip 2.0 2.0 + 1.0
Riverhead, NY Sandy Loam 1.0 Superior 1.5 2.0 + 0.38
Riverhead, NY Sand 2.0 Katahdin 0.5 1.5 + 0.30
Riverhead, NY Sandy Loam 2.0 Abnaki 0.5 2.0 + 0.50
Riverhead, NY Loam 2.0 Superior 0.5 2.0 + 0.38
Fabius, NY Silt Loam 5.0 Katahdin 0.5 2.0 + 0.50
Drums, PA Loam 4.0 Penn 71 1.0 3.0 + 0.75
Dover, DE Silt Loam 2.4 Superior 0.5 1.5 + 0.50
Middleton, DE Sandy Loam 1.8 Superior 0.5 1.5 + 0.50
Houlton, ME Loam 3.0 Superior 1.0 2.8 + 0.50
Houlton, ME Loam 1.0 Superior 1.0 3.0 + 0.50
Frenchville, ME Loam 1.0 Superior 1.0 1.5 + 0.30
Ft. Kent, ME Loam 1.0 Katahdin 10.0 2.0 + 0.75
Daigle, ME Loam 1.0 Katahdin 10.0 3.0 + 0.50
Ft. Kent, ME Clay Loam 1.0 Ontario 1.5 3.0 + 0.50
Caribou, ME Loam 1.0 Burbank 8.0 3.0 + 0.63
Manawaska, ME Loam 1.0 Katahdin 6.0 3.0 + 0.75
Presque Isle, ME Sandy Loam 1.0 Belruss 6.0 2.5 + 0.75
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Evaluations for the large plots adhered to statistical
subsampling techniques. Weed control and crop tolerance
evaluations were reported as percent of control (0-100%) for
days after treatment (DAT).

RESULTS AND DISCUSSION

Tank mix applications of alachlor plus metribuzin pro
vided excellent control of redroot pigweed (Arnaranthus
retroflexus L.), common larnbsquarter (Chenopodium album L.),
foxtails (Setaria spp.), and barnyardgrass (Figure 1). Since
the data represents averages for the total season, both early
and late season ratings indicated excellent weed control.

FIGURE I. WEED CONTROL WITH TANK MIXTURES OF ALACHLOR
PLUS METRIBUZIN ON POTATOES
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There were several sites where preemergence applications
of metribuzin were compared to alachlor plus metribuzin.
Metribuzin alone was almost as good as or equal to the tank
mixture for control of broad leaved weeds, i.e., redroot pigweed,



232

lambsquarter and mustard (Brassica campestris L.). However,
in locations where barnyardgrass or crabgrass (Digitaria spp.)
were present the tank mixture provided 6 to 12% increased
control. This improved grass control was significant in sites
where barnyardgrass or late germinating crabgrass completely
covered untreated areas. Even after vine kill, the uncontrolled
annual grasses were a hinderance to harvest operations.

Injury observations indicated that the alachlor plus
metribuzin tank mixture caused less vigor reduction than
metribuzin alone, 1.6% and 2.8% early season injury respective
ly. There was no measurable late season injury from any
treatment. Several studies (15,16) have shown that herbicides
such as alachlor can have an effect of delaying crop maturity
with no effect on total yield. In sites where yields were
measured, there were no differences attributed to crop injury;
however, differences in yield tended to occur in sites where
reduced annual grass control was noted with metribuzin alone.

The technical and commercial advantages of the alachlor
plus metribuzin tank mixture for potatoes are amplified with
the occurrence of hard-to-control annual grasses. The two
aerial applied experiments followed trends of ground applied
experiments. The overall performance of the alachlor plus
metribuzin tank mixture demonstrated a fit especially for
controlling one of the serious annual grass problems in
potatoes - barnyardgrass.
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EFFECTOF TWOFORMULATIONSOF LINURONANDTHREEFORMULATIONSOF
METRIBUZININ COMBINATIONWITHPENDIMETHALINON

YIELD, CROPINJURY, ANDWEEDCONTROLIN KATAHDINPOTATOES

L. S. Morrow and H. J. Murphy1

ABSTRACT

Several formulations of both metribuzin and linuron were compared for
weed control in white potatoes grown at Aroostook Farm, Presque Isle, Maine.
Wettable powder and dry flowable formulations of metribuzin were tested, as
were wettable powder and liquid formulations of linuron. The two metribuzin
formulations and a third, liquid form, were also combined with pendimethalin.
All of the treatments performed well in controlling early season barnyard grass
but did not provide satisfactory control of quackgrass. The high rate of
linuron was slightly phytotoxic to potatoes early in the season.

INDRODUCTION

The various formulations of both metribuzin [4-amino-6-tert-butyl-3
(methylthio)-as-triazin-5(4H)-oneJ and linuron [3-(3,4-dichlorophenyl)-1-meth
oxy-l-methylureaJ were evaluated at two rates applied preemergence for weed con
trol in potatoes (Solanum tuberosum L. 'Katahdin'). Two rates of each of the
dry formulations of metribuzin were also combined with one rate of pendimetha
lin [N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamineJ to attain broad
spectrum weed control. All of the treatments were compared with a check and
a standard preemergence treatment of dinoseb [2-sec-butyl-4,6-dinitrophenolJ
plus dalapon [2,2-dichloropropionic acidJ. Quackgrass (Agropyron repens L.)
and annual barnyard grass (Echinochloa crusgalli (L.) Beauv.) populations, as
reported in Table 2, were sufficiently high to evaluate the chemical control,
but the populations of mustard (Brassica campestris L.) and lambsquarter
(Chenopodium album L.) were low.

MATERIALSANDMETHODS

The location of the test was on a Caribou gravelly silt loam with
an organic matter content of 3.5 percent. All treatments were applied at
preemergence 14 days after planting. Plot size was a single row, 6.1 meters
long, arranged in a randomized block design with six replicates of each treat
ment. All herbicide mixtures were applied in 748 liters of water per hectare
using 276 kPa pressure. A compressed air sprayer equipped with a two nozzle
brush type boom was used. Nozzles were Delavan raindrop type with No. 3374-3
tips. Weed control and crop injury ratings were made on the two dates listed

lAssistant Technologist and Professor of Agronomy, Department of Plant and Soil
Sciences, University of Maine; Orono, Maine 04469.
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in Tables 1 and 2 using the "Cornell" rating system reported in percentage
values. During July weed counts were made and species were identified in the
"no treatment" plots. These are listed in Table 2. Yjelds of potato tubers
were taken in late September.

RESULTSANDDISCUSSION

Possible phytotoxicity to potatoes showed up at the high rate of
linuron SOWand 4L, as seen under the crop injury ratings in Table 1, but the
crop injury was minimal and only occurred early in the growing season. Any
noticeable phytotoxic effects had disappeared by early July. All treatments
provided good control over annual barnyard grass, but the results were not
similar for quackgrass control. In this case, most treatments showed improve
ment over the check plots except for the two rates of pendimethalin applied
alone and the combination of the lower rate of pendimethalin plus the low rate
of metribuzin SOW. All other treatments compared favorably with the standard
dalapon plus dinoseb, when considering quackgrass control. Yields were reduced
by two treatments. The treatment of linuron 4L at the high rate may have caused
lower yields because of the early season stunting, while the treatment with the
low rate of pendimethalin could have caused reduced yields by the high weed
pressure. This study indicates that the various formulations now available for
linuron and metribuzin are quite similar in efficacy for control of grasses,
and that pendimethalin should be combined with an herbicide which gives good
control of quackgrass when that weed species is present.

Table 1. Effect of wettable powder, liquid, and dry formulations of
metribuzin and 1inuron and metribuzin in combination with
pendimetha1in on yield and crop injury of Katahdin potatoes.

Maine - 1979.

Treatments l

Kg A.I. per Hectare
Yield
Mt/Ha

Percent
Crop Injury2

6-20 8-9

Check - no treatment
0.56 Metribuzin SOW, PE
1.12 Metribuzin sow,PE
0.56 Metribuzin OF, PE
1.12 Metribuzin OF, PE
2.24 Linuron SOW, PE
4.48 Linuron SOW, PE
2.24 Linuron 4L, PE
4.48 Linuron 4L, PE
0.56 Metribuzin SOW+ 1.68 Pendimethalin, PE
1.12 Metribuzin SOW+ 1.68 Pendimethalin, PE
0.56 Metribuzin 4L + 1.68 Pendimetha1in, PE
1.12 Metribuzin 4L + 1.68 Pendimetha1in, PE
0.56 Metribuzin OF + 1.68 Pendimethalin, PE
1.12 Metribuzin OF + 1.68 Pendimetha1in, PE
5.04 Oinoseb + 5.60 Oalapon, PE
1.68 Pendimetha1in, PE
3.36 Pendimethalin, PE

Bayes L.S.O. (0.05)

32.0
32.9
34.1
32.5
34.6
32.5
34.4
32.2
28.3
31.1
34.4
31. 6
31.3
32.6
31.9
33.9
27.0
30.0

6.4

100
100
99

100
100
100
96
98
93

100
100
100
100
100
100
100

99
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

lPlanted - May 21; killed - September 8; harvested - September 25, 1979.

Preemergence treatments (PE) applied - June 4. Temperature - 24°C. Sunny
and hazy. Soil - moist. Southeast wind 0-3 mph.

2Rating code: 100 percent complete absence of weeds and perfect or ideal
crop.

o percent: weeds dominate crop and almost all crop plants
killed.
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Table 2. Effect of wettable powder, liquid, and dry formulations of metribuzin and linuron and
metribuzin in combination with pendimethalin on weed control in Katahdin potatoes.
Maine - 1979.

Percent Weed Control Z

Treatments Barnyard Lambs-
Kg A.1. per Hectare grass Quackgrass Mustard quarter

6-20 8-9 6-20 8-9 6-20 8-9 6-20 8-9

Check - no treatment 80 100 64 78 95 95 98 100
0.56 Metribuzin 50W, PE 100 98 80 85 100 99 100 100
1.12 Metribuzin 50W, PE 100 99 81 89 100 99 100 100
0.56 Metribuzin DF, PE 100 99 80 89 100 99 100 100
1.12 Metribuzin DF, PE 100 98 81 85 100 99 100 100
2.24 Linuron 50W, PE 100 99 81 91 100 99 100 100
4.48 Linuron 50W, PE 100 97 86 95 100 99 100 100
2.24 Linuron 4L, PE 100 99 74 85 100 99 100 100
4.48 Linuron 4L, PE 100 99 91 99 100 100 100 100
0.56 Metribuzin 50W + 1.68 Pendimetha-

lin, PE 100 98 70 75 100 99 100 100
1. 12 Metribuzin 50W + 1.68 Pendimetha-

lin, PE 100 97 83 89 100 100 100 100
0.56 Metribuzin 4L + 1.68 Pendimetha-

lin, PE 100 99 81 89 100 99 100 100
1.12 Metribuzin 4L + 1.68 Pendimetha-

lin, PE 100 97 80 88 100 99 100 100
0.56 Metribuzin DF + 1. 68 Pendimetha-

lin, PE 100 97 83 84 100 97 100 100
1.12 Metribuzin DF + 1.68 Pendimetha-

lin, PE 100 98 75 86 100 100 100 100
5.04 Dinoseb + 5.60 Dalapon, PE 100 99 79 90 100 100 100 100
1.68 Pendimethalin, PE 100 96 60 76 99 99 100 99
3.36 Pendirnethalin, PE 100 98 74 77 100 99 100 100

'Rating code: 100 percent ~ complete absence of weeds and perfect or ideal crop.
0 percent weeds cominate crop and almost all crop plants killed.

:-lumber and species of weeds per 0.0929 square meter (average of 6 replicates):

Agropyron repens - 4.6
Echinochloa crusgalli - 1.3
Mustard sp. - 0.8
Chenopodium album - 0.4
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THE CONTROLOF YELLOWNUTSEDGEIN POTATOESWITHDPX 4129

G. W. Sellec~ and R. S. Greide~1

ABSTRACT

Yellow nutsedge (Cyperus esculentus L.) is widespread and difficult to
control in Long Island potatoes. Through two years of testing DPX 4129 has
given very good control of nutsedge when applied preplant in the fall, pre
emergence, preemergence-incorporated and postemergence to potatoes. Phyto
toxicity to potatoes was evident only with applications at dragoff of
potatoes.

Annual weeds were controlled when DPX 4129 was used in conjunction with
metribuzin either as a tank-mix applied preemergence, or postemergence follow
ing metribuzin at dragoff.

INTRODUCTION

Yellow nutsedge is the most difficult weed to control in Long Island
potato (Solanum tuberosum L.) fields. It is estimated that 10-15% of the
cropland in Northeastern U.S. is infested with nutsedge (2), and it is
likely that infestations are more extensive on Long Island (3). Presently
labeled herbicides and cultural practices suppress nutsedge growth, but
often control has not been commercially acceptable. Control is confounded
by the long-lived (5-6 years) tubers which are buried at various depths (2).
Late-germinatingpeeply-buriedtubers are generally not affected by early
season applications of short residual herbicides.

Most commercially available herbicides, even under optimum conditions,
have a limited effect upon nutsedge. Hence there is a need for a long residual,
selective nutsedge-specific herbicide. Preliminary data with DPX 4129 indicate
good activity on a variety of nutsedges, with selectivity in certain crops (1).

MATERIALSANDMETHODS
Potato trials

Potatoes cv. Katahdin were planted May 11, 1978 and DPX 4129 was applied
May 31 with a tractor-mounted sprayer delivering 40 gpa at 35 psi on quadrupli
cated plots 1.7 x 7.7 m on Riverhead sandy loam soil containing less than three
percent organic matter. In addition to random checks, untreated strips were
adjacent to each treated plot. Natural rainfall was augmented by sprinkler
irrigation. Tillage consisted of field preparation, planting, dragoff, and a
single hilling. Preemergence treatments of DPX 4129 at 0.28, 0.56 and 1.12
kg/ha pre- and pre- incorporated, were applied on May 31 immediately following
dragoff and before emergence of nutsedge. Postemergence applications at 0.28
and 0.56 kg/ha were made on June 20 to nutsedge 2.5 cm tall.

Applications were similar in 1979, except that Katahdin potatoes were
planted on May 1. Metribuzin [4-amino-6-tert-butyl-3-methylthio)-as
triazin-5(4H)one] at 0.56 kg/ha was combined with DPX 4129 at 0.14-,-0.28 and

y
~I

Superintendent, Cornell Univ., L. I. Hort. Res. Lab., Riverhead, N. Y.
Extension Agent, Suffolk Cty. Cooperative Extension, Riverhead, N. Y.
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0.56 kg/ha and applied preemergence on May 17 to potatoes at groundcrack
and emerging nutsedge. The nutsedge was cultivated on May 22. Post
emergence treatments of DPX 4129 at 0.14, 0.28 and 0.56 kg/ha to 4 em
nutsedge and 5 cm potatoes were preceded by 0.84 kg/ha metribuzin at
groundcrack.

Rye trials

DPX 4129 at 0.1, 0.24 and 0.48 kg/ha was applied pre- and postemergence
in rye (Secale cereale L.) planted as a winter cover crop in 1978. Applica
tion procedures were similar to those in potatoes except that a hand-held CO2
sprayer was used for postemergence treatments. Katahdin potatoes were
planted after the rye was plowed in early May, 1979. Natural rainfall was
augmented by sprinkler irrigation at the postemergence location.

RESULTSANDDISCUSSION

Potato

DPX 4129 soil applied at all rates gave 85% control or better (Table 1)
on July 6 and 75% or better on August 1. Postemergence applications were
somewhat less effective, particularly on August 1. Control of barnyardgrass
(Echinochloa crus-galli (L.) Beaiv.) was not commercially acceptable with any
of the treatments.

Preemergence and pre- incorporated applications caused stunting and
chlorosis on June 23, although the plants had outgrown the injury by July 6.
Growers are unkliely to tolerate this degree of injury. Early control of
nutsedge (June 19) was marginal because much of the nutsedge had emerged at
the time of application. DPX at 0.14 kg/ha with 0.56 metribuzin gave only
50% control on August 23. The combination with 0.28 kg/ha DPX 4129 provided
about 70% control and the 0.56 kg rate gave 80% control of yellow nutsedge
(Table 2). As in 1978, phytotoxicity was evident with rates exceeding
0.14 kg/ha.

When applied postemergence as a follow-up to 0.84 kg/ha metribuzin at
dragoff, DPX 4129 provided selective control (75%) at all rates and was more
effective than the best of the pre- incorporated treatments.

Fall Rye

There was no evidence of phytotoxicity with DPX 4129 applied either pre
or postemergence to fall rye or to Katahdin potatoes which were planted after
plowing of the rye. The DPX 4129 treatments provided a minimum of 70% control
when assessed August 3, one year after application (Table 3).

DPX 4129 has demonstrated very good control of yellow nutsedge under
varied conditions of application. Phytotoxicity to potato appears to be a
problem on sandy soil when applications are made at dragoff. However, fall
applications and postemergence sprays have been selective on both rye cover
crop and potatoes. DPX 4129 appeared to have reduced nutsedge density for at
least one year. It is probable that there was a reduction in formation of
daughter tubers (1). Further studies are needed to determine long-term
effects of nutsedge and the place of DPX 4129 in subsequent rotational crops.
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Table 1. Weed control and phytotoxicity ratings with DPX 4129 in Katahdin
potatoes, 1978.

% weed control

a
Nutsedge Barnyardgrass

Treatment (kg/ha) Phyto 6/23 7/6 8/1 6/23 7/6 8/1

DPX 4129 .28 pre 3 94 97 88 55 27 30
.56 pre 5 87 99 92 65 65 33

1.12 pre 6 68 97 88 64 79 58
.28 pre-inc 3 92 99 85 79 82 51
.56 pre-inc 1 70 85 75 55 64 63

1.12 pre-inc 5 82 95 88 77 73 56
.28 post 0 81 91 71 20 63 0
.56 post 1 74 88 60 65 55 0

check (density/sq m) 0 73 55 46 73 37 85

a
0 no effect, 10 complete kill
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Table 2. Weed control and phytotoxicity ratings with DPX 4129 in Katahdin
potatoes, 1979.

% weed controla
Nutsedge byd lq YieldPhyto cg sw rr

Treatment (kg/ha) 5/30 6/19 6/19 8/23 8/23 cwt/A

DPX 4129 .14 +
metribuzin .56 pre-inc a a 33 50 80 98 100 93 100 248

DPX 4129 .28 +
metribuzin .56 pre-inc 4 a 63 68 60 100 100 100 98 241

DPX 4129 .56 +
metribuzin .56 pre-inc 3 a 73 80 80 98 100 100 95 259

Metribuzin .84 pre +
DPX 4129 .14 post a a 48 80 78 100 100 100 100 320

Metribuzin .84 pre +
DPX 4129 .28 post a a 75 78 78 93 93 100 100 306

Metribuzin .84 pre +
DPX 4129 .56 post a a 83 88 73 98 100 100 98 296

check (density/sq m) a a 296 50C l4 c 6c 9c 9c lC 294

a a = no effect, 10 = complete kill

b
cg
rr

crabgrass, byd barnyardgrass, sw = smartweed, lq
redroot pigweed

lambsquarters,

c = % cover

Table 3. Nutsedge control with DPX 4129 applied to rye cover crop, 1979.

% control

Application
Treatment kg/ha

Stage Soil Rating Check
date of rye texture date no/sq m 0.1 0.22 0.45

9/21/78 3-5" sandy loam 6/21 73 50 75 72
8/3 84 83 85 92

11/3/78 pre loam 6/3 95 89 93 98
8/3 97 70 73 75



242

EFFECT OF PREPLANTINCORPORATEDAPPLICATIONSOF EPTC,
CYCLOATE,ANDVERNOLATEFOLLOWEDBY PREEt>IERGENCEAPPLICATIONOF

DINOSEBON YIELD, CROP INJURY, ANDWEEDCONTROLIN KATMiDINPOTATOES

L. S. Morrow and H. J. Murphyl

ABSTRACT

EPTC, cycloate, and vernolate were evaluated in combinations with
dinoseb for broad spectrum weed control in white potatoes grown at Aroostook
Farm, Presque Isle, Maine in 1979. All combination treatments with dinoseb
gave good control of annual barnyard grass, quackgrass, and mustard. Weed
pressure from lambsquarters was not great enough to give a good evaluation.
All treatments produced greatly improved yields over the control due to the
high population of mustards in the field. Dinoseb applied alone gave poor con
trol of the grasses, while EPTC and EPTC-33865 applied alone and one treatment
of EPTC plus metribuzin did not give satisfactory control of mustard. None of
the treatments caused any prolonged crop injury.

INTRODUCTION

Preplant incorporated treatments of EPTC [S-ethyl dipropylthio
carbamateJ, cycloate [S-ethyl N-ethylthiocyclohexanecarbamateJ, vernolate
[S-propyl dipropylthiocarbamateJ, and experimental compound EPTC-33865 at two
rates of each in combination with preemergence treatments of dinoseb [2-sec
butyl-4 , 6-dini trophenolJ were evaluated for weed control in potatoes (Solanwn
tubeposwn L. 'Katahdin'). EPTC preplant incorporated was also tested in com
bination with two rates of metribuzin [4-amino-6-tept-butyl-3-(methylthio)
as-triazin-5(4H)-oneJ both preplant incorporated and preemergence. Besides
the combination treatments, EPTC, EPTC-33865, dinoseb, and metribuzin were
applied alone and all treatments were compared to a check treatment and a
standard of dinoseb plus dalapon [2,2-dichloropropionic acidJ. The purpose of
the study was to compare several thiocarbamate herbicides in combination with
dinoseb for control efficacy of mustard (Bpassica campestpis L.), lambsquarter
(Chenopodiwn albwn L.), annual barnyard grass (Echinochloa cpusgalli (L.)
Beauv.), and quackgrass (Agpopypon pepens L.). The population of lambsquarter
was not sufficient to evaluate the treatment effects on this species.

MATFRTALSANDMETHODS

The test was conducted on a Caribou gravelly silt loam with an organ
ic matter content of 3.5 percent. Preplant incorporated treatments of EPTC,

lAssistant Technologist and Progessor of Agronomy, Department of Plant and Soil
Sciences, University of Maine; Orono, Maine 04469.
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cycloate, vernolate, EPTC-33865, and metribuzin were applied to a dry soil and
incorporated (8-10 cm) with a rototiller. Plot size was a single row, 6.1
meters long, arranged in a randomized block design with six replicates of each
treatment. All herbicides were applied in 748 liters of water using 276 kPa
pressure. A compressed air sprayer equipped with a two nozzle brush type boom
was used to apply the various herbicides. Nozzles were Delavan raindrop type
with No. 3374-3 tips. Weed control and crop injury ratings were made on the
two dates listed in Table 1 using the "Cornell" rating system reported in per
centage values. During July, weed counts were made and species, as reported
in Table 2, were identified in the 'no treatment' plots. Yields of potato
tubers were determined at harvest time.

RESULTSANDDISCUSSIONS

Referring to Table 1, concerning crop injury, none of the treatments
caused notable damage early or late in the season. Preplant incorporated
treatments at the high and low rates of EPTC and EPTC-33865, as well as EPTC
plus metribuzin, gave poor control of mustard. Due to the increased weed pres
sure, these treatments also tended to decrease yields slightly, of which the
two rates of EPTC proved significantly less than the standard of dinoseb plus
dalapon applied preemergence. As might be expected, dinoseb applied alone at
preemergence did not provide good control of annual barnyard grass and quack
grass, but was satisfactory in controlling mustard. Metribuzin applied as
preplant incorporated and preemergence treatments also gave satisfactory con
trol over all weed species present. All of the combination treatments of thio
carbamates and dinoseb provided good broad spectrum weed control without any
noticeable crop injury. So, it would appear that either EPTC, EPTC-33865,
cycloate, or vernolate will provide good control of grasses, but should be
applied with a broadleaf herbicide, such as dinoseb, to give broadleaf weed
control.
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Table 1. Effect of preplant applications of EPTC, cycloate, and vernolate
followed by preemergence applications of dinoseb on yield
and crop injury of Katahdin potatoes. Maine - 1979.

Treatments 1

Kg A.I. per Hectare
Yield
Mt/Ha

Percent
Crop Injury2

7-2 8-22

Check - no treatment
5.04 Dinoseb + 5.60 Dalapon, PE
3.36 EPTC, PPI
4.48 EPTC, PPI
3.36 EPTC, PPI + 1.68 Dinoseb, PE
4.48 EPTC, PPI + 1.68 Dinoseb, PE
3.36 Cycloate, PPI + 1.68 Dinoseb, PE
4.48 Cycloate, PPI + 1.68 Dinoseb, PE
3.36 Vernolate, PPI + 1.68 Dinoseb, PE
4.48 Vernolate, PPI + 1.68 Dinoseb, PE
3.36 EPTC-33865, PPI + 1.68 Dinoseb, PE
4.48 EPTC-33865, PPI + 1.68 Dinoseb, PE
3.36 EPTC-33865, PPI
4.48 EPTC-33865, PPI
1.68 Dinoseb, PE
3.36 EPTC, PPI + 0.56 Metribuzin, PE
3.36 EPTC, PPI + 0.28 Metribuzin, PE
3.36 EPTC + 0.56 Metribuzin, PPI
0.56 Metribuzin, PE
0.56 Metribuzin, PPI

Bayes L.S.D. (0.05)

15.5
30.9
23.3
26.0
30.5
30.7
27.8
29.6
28.8
30.5
28.5
28.3
27.3
29.3
29.1
32.3
30.4
26.8
30.6
32.0

4.6

99
99
99
98
99
99

100
99
99
99
99
99

100
98

100
98
97
98
99
99

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
98

100
100

lPlanted - June 5; killed - September 12; harvested - September 24, 1979.

Preplant incorporated treatments (PPI) applied - June 5. Temperature - l7 0C.

Sunny and hazy. Soil - dry. South wind 8-10 mph.

Preemergence treatments (PE) applied - June 7. Temperature - 2l
oC.

Clear sky. Soil - dry. South wind 2-4 mph.

2Rating code: 100 percent = complete absence of weeds and perfect or ideal
crop.

a percent weeds dominate crop and almost all crop plants
killed.



Table 2. Effect of preplant applications of EPTC, cycloate, and vernolate followed by preemergence
applications of dinoseb on weed control in Katahdin potatoes. Maine - 1979.

Percent Weed Control l
Treatments

Kg A.I. per Hectare
Barnyard

grass
7-2 8-22

Quackgrass
7-2 8-22

Mustard
7-2 8-22

Lambs
quarter

7-2 8-22

Check - no treatment 67
5.04 Dinoseb + 5.60 Dalapon, PE 98
3.36 EPTC, PPI 100
4.48 EPTC, PPI 100
3.36 EPTC, PPI + 1.68 Dinoseb, PE 99
4-.48 EPTC, PPI + 1. 68 Dinoseb, PE 98
3.36 Cycloate, PPI + 1.68 Dinoseb, PE 95
4.48 Cycloate, PPI + 1.68 Dinoseb, PE 97
3.36 Vernolate, PPI + 1.68 Dinoseb, PE 98
4.48 Vernolate, PPI + 1.68 Dinoseb, PE 97
3.36 EPTC~33865, PPI + 1.68 Dinoseb, PE 97
4.48 EPTC-33865, PPI + 1.68 Dinoseb, PE 99
3.36 EPTC-33865, PPI 94
4.48 EPTC-33865, PPI 99
1.68 Dinoseb, PE 68
3.36 EPTC, PPI + 0.56 Metribuzin, PE 100
3.36 EPTC, PPI + 0.28 Metribuzin, PE 99
3.36 EPTC + 0.56 Metribuzin, PPI 99
0.56 Metribuzin, PE 94
0.56 Metribuzin, PPI 94

91
98

100
99
99

100
99

100
100
100
99

100
99

100
82

100
100
100

97
100

93
98
99
98
98
99
98
98
99
97
96
98
99
99
91
98
98
97
97
94

100
98

100
99
98

100
100
100
99
99
98

100
99
99
98

100
99

100
98
99

46
100

72
77
98

100
96
98
99

100
99
95
67
75
96

100
99
74
99
96

47
99
80
82
98

100
98
99

100
100
95

100
76
88
96

100
99
84
98

100

98
100
100
100
100
99

100
100
100
100
100
100
100
100
99

100
100
99

100
99

99
100
100
100
100
100
100
100
100
100
100
100
99

100
100
100
100
100
100
100

lRating code: 100 percent = complete absence of weeds and perfect or ideal crop.
a percent = weeds dominate crop and almost all crop plants killed.

Number and species of weeds per 0.0929 square meter (average of 6 replicates):

Agropyron repens - 1.0
Echinochloa crusgalli - 4.2

Brassica sp. - 9.4
Chenopodium album - 0.8

N
~
\.rl
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EFFECT OF SEVERALHERBICIDESANDCmlBINATlONSAPPLIED
PREEMERGENCEANDPREPLANTINCORPORATEDON YIELD, CROP INJURY, AND

WEEDCONTROLOF KATAHDINPOTATOES. MAI:\iF;- 1979

H. J. Murphy and L. S. Morrow l

ABSTRACT

Various applications in this experiment included two rates of
R-40244 in combination with either metolachlor or EPTC, napropamide in comb
ination with two rates of metribuzin and two rates of linuron in combination
with pendimethalin. Several herbicides, as shown in Table 1, were also ap
plied alone. The potato plots were located at Aroostook Farm, Presque Isle,
Maine. Weed control ratings were made on annual barnyard grass (Echinochloa
crusgalli (L.) Beauv.), quackgrass (Agropyron repens L.), mustards (Brassica
campestris L.), lambsquarters (Chenopodium album L.), and other weed species
which may have been present.

Soil type was a Caribou gravelly silt loam with 3.5 percent organic
matter. All herbicides were applied in 748 liters of water using a compressed
air sprayer with 276 kPa pressure. A rototi11er was used to facilitate incor
poration in the preplanting (PPI) treatments 8-10 cm or shallow PPI 5-8 cm.
Weed control and crop injury ratings were made on the dates listed in Table 1
using the "Cornell" rating system reported in percentage values. Also listed
are weed species and population counts from the 'no treatment' plots.

Yields ranged from 23.9 to 28.5 mt/ha with no significant differ
ences. While crop injury ratings did not indicate any serious phytotoxic
effects, perhaps the 0.56 kg a.i./ha rate of R-40244, when in combination
with meto1achlor or EPTC, was beginning to show signs of crop damage. Higher
rates in these cases may cause crop injury problems.

Considering weed contrOl, annual barnyard grass was controlled well
in all of the combination treatments, but treatments with only R-40244, napro
pamide, pendimethalin, or 1inuron resulted in fair to poor control. All
treatments showed good control over lambsquarters except for linuron applied
alone which was weak in this regard. Quackgrass and mustards were not present
in enough numbers to give a clear evaluation of control over these species.

The most important result to note on Table 1 would involve the barn
yard grass control. To give good broad spectrum weed control, where weed pres
sure is high from barnyard grass, R-40244, napropamide, pendimethalin, or linu
ron should not be used alone but in combination with a compatible herbicide
good for controlling this particular weed species. Linuron and pendimethalin,
when combined, can also give good results over annual barnyard grass.

lprofessor of Agronomy and Assistant Technologist, Department of Plant and
Soil Sciences, University of Maine; Orono, Maine 04469.
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Table 1. Effect of several herbicides and comblnatlons applied preemergence
and preplant incorporated on crop injury and weed control in

Katahdin potatoes. Maine - 1979.

Crop Injury and
Treatments 1

Kg A.I. per Hectare

Percent

Crop injury
7-3 8-22

Barnyard
grass

7-3 8-22

Weed Contro1 2

Lambs
quarter

7-3 8-22

Check - no treatment 99
5.04 Dinoseb + 5.60 Dalapon, PE 95
0.28 R-40244, PE 99
0.56 R-40244, PE 99
0.28 R-40244 + 2.24 Metolachlor,

PE 98
0.56 R-40244 + 2.24 Metolachlor,

PE 94
3.36 EPTC, PPI + 0.28 R-40244, PE 99
3.36 EPTC, PPI + 0.56 R-40244, PE 93
2.24 Metolachlor, PE 99
0.56 Metribuzin, PE 100
1.12 Napropamide, Shallow PPI 100
2.24 Napropamide, Shallow PPI 99
1.12 Napropamide, Shallow PPI +

0.56 Metribuzin, PE 100
1.12 Napropamide, Shallow PPI +

0.28 Metribuzin, PE 100
0.28 Metribuzin, PE 99
1.68 Pendimethalin + 1.12 Linuron,

PE 99
1.68 Pendimethalin + 0.56 Linuron,

PE 99
1.68 Pendimethalin, PE 99
1.12 Linuron, PE 100

100
100
99

100

99

99
100
99

100
100
100
100

99

100
100

100

99
100
100

58
92
68
76

99

98
99
99
99
86
70
83

95

93
68

97

98
78
62

88
99
93
96

99

99
99
99
99
93
98
97

98

100
81

100

100
90
87

83
100
98

100

100

100
100
100

96
98
93
96

100

99
100

99

100
96
87

86
100
99

100

100

100
100
100

99
100
100
100

100

99
100

100

100
96
93

a percent

2Rating code: 100 percent

IPlanted - June 8; killed - September 12; harvested - September 25, 1979.

Preplant incorporated treatments (PPI) applied - June 8. Temperature-19 0C.

Clear sky. Soil - dry. South wind 3-5 mph.
oPreemergence treatments (PE) applied - June 8. Temperature-22 C.

Clear sky. Soil - dry. South wind 5-8 mph.

complete absence of weeds and perfect or
ideal crop.
weeds dominate crop and almost all crop
plants killed.

Number and ~pecies of weeds per 0.0929 square meter: Agropyron repens - 0.9,
Echinochloa crusgalli - 6.3, Brassica sp.- 0.6, Chenopodium album - 1.3.
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EFFECTOF EL5219, ORYZALIN,ANDTRIFLURALININ COMBINATION
WITHMETRIBUZINON YIELD, CROP INJURY, ANDWEEDCONTROLIN KATAHDINPOTATOES

MAINE- 1979

H. J. Murphy and L. S. Morrowl

ABSTRACT

EL5219, an experimental herbicide containing both oryzalin and tri
fluralin, was tested for efficacy in controlling certain weeds in Katahdin
potatoes at Aroostook Farm, Presque Isle, Maine. The most predominant weed
species were quackgrass (Agropyron repens L.) and mustard (Brassica campestris
L.). EL5219 was applied preemergence (PE) to the crop at four varying rates
and was also combined with two rates of metribuzin applied PE. For compari
son, oryzalin applied PE and trifluralin applied preplant incorporated (PPI)
were each combined with metribuzin.

The plots were located on a Caribou gravelly silt loam with an
organic matter content of 3.5 percent. All herbicides were applied in 748
liters of water using a compressed air sprayer with 276 kPa pressure. PPI
treatments with trifluralin were incorporated 8-10 cm deep with a rototiller.
Weed control and crop injury ratings were made on the three dates listed in
Table 1 using the "Cornell" rating system reported in percentage values.
Table 1 also lists weed species and population counts which were recorded in
July for the 'no treatment' plots.

Yields from most of the herbicide treated plots were not signifi
cantly different and the lowest yield which was sustained by the check, 'no
treatment,' plot was likely a result of the mustard population competition
with the crop. None of the herbicides showed signs of crop phytotoxicity at
the rates used. EL5219 applied alone controlled barnyard grass well early in
the season but could not be evaluated after June due to the suppression of
this weed species by mustards in the check plot. None of the treatments
showed significant improvement over the check plots for control of quackgrass,
although most of the combination treatments which included metribuzin did read
a couple of percentage points higher. EL5219 proved effective in controlling
mustards, but was necessary at the higher two rates of 1.27 or 2.52 kg a.i./
ha. The lower rates would require application of metribuzin to be effective
on mustard species. Lambsquarter readings were also recorded, but an eval
uation of control over this species was not possible due to the low popu
lation levels.

lprofessor of Agronomy and Assistant Technologist, Department of Plant and
Soil Sciences, University of Maine; Orono, Maine 04469.
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Table 1. Effect of EL52l9, oryzalin, and trifluralin in combination with
metribuzin on yield and weed control in Katahdin potatoes.

Maine - 1979.

Treatments 1

Kg A.I. per Hectare
Yield
Mt/Ha

Percent Weed Contro1 2

Quackgrass Mustard
6-20 7-20 8-8 6-20 7-20 8-8

Check - no treatment
5.04 Dinoseb + 5.60 Dalapon, PE
0.84 EL52l9, PE
LOS EL52l9, PE
1. 27 EL5219, PE
2.52 EL5219, PE
0.84 EL5219 + 0.28 Metribuzin,

PE
1.05 EL5219 + 0.28 Metribuzin,

PE
1.27 EL5219 + 0.28 Metribuzin,

PE
2.52 EL5219 + 0.56 Metribuzin,

PE
0.84 Oryzalin + 0.28 Metribuzin,

PE
0.28 Metribuzin, PE
0.56 Metribuzin, PE
0.84 Oryzalin, PE
0.56 Metribuzin + 0.84 Oryzalin,

PE
0.56 Metribuzin + 1.27 EL5219,

PE
0.28 Metribuzin, PE +

0.84 Trifluralin, LB
0.28 Metribuzin, PE +

1.68 Trif1uralin, LB
0.28 Metribuzin, PE +

0.28 Metribuzin, LB
0.28 Metribuzin, PE +

2.24 Alachlor, LB

Bayes L.S.D. (0.05)

28.6
35.6
30.4
32.8
9.5
33.1

32.3

32.0

33.4

33.6

35.4
35.4
33.5
31.2

33.4

32.9

35.4

35.7

31.1

33.8

6.3

85
89
86
84
91
90

92

87

89

90

90
89
93
90

91

85

90

90

88

89

85
95
89
84
84
88

93

90

92

96

93
93
95
92

91

87

87

89

91

88

90
91
93
87
86
89

90

89

92

95

94
91
93
91

91

89

90

92

93

91

86
100
97
94
99
99

100

100

100

100

100
100
100

95

100

100

100

100

100

100

80
100
93
93
99

100

100

100

100

100

100
100
100

98

100

100

100

100

100

100

86
99
95
93
99

100

99

99

99

99

99
99
99
98

100

98

100

100

98

100

-'.

IPlanted - May 21; killed - September 8; harvested - September 26, 1979.

Preemergence treatments (PE) applied - June 6. Sunny, 17
oC.

Soil - moist
to dry. North wind 10-15 mph. Layby treatments (LB) applied - July 12.
Overcast, 26oC. Soil - dry. Northwest wind 4-5 mph.

2 Ra t i ng code: 100 percent complete absence of weeds and perfect or ideal
crop.

a percent weeds dominate crop plants and almost all crop
plants killed.
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PROMISINGCANDIDATESFOR THE CONTROLOF YELLOWNUTSEDGE IN POTATOES

1/ . 2/
G. W. Sellec~ and R. S. Grelder-

ABSTRACT

S734 has shown good activity and selectivity on yellow nutsedge (Cyperus
esculentus L.) and annual grasses in two years of field trials in potatoes.
Incorporated applications were more effective than those pre- or postemergence.
A mixture with metribuzin selectively controlled a broad-spectrum of annual
weeds in potatoes. Metribuzin has been inconsistent for yellow nutsedge con
trol, but combined with acetanilide or carbamate herbicides under certain
undefined conditions, nutsedge control can be considerably improved over the
same herbicides used alone. The extender R33865 appeared to improve the
efficacy of EPTC on yellow nutsedge in one year of field trials.

INTRODUCTION

Yellow nutsedge infests about 10,000 acres of 23,000 acres planted to
potatoes (Solanum tuberosum L.) on Long Island. Severe infestations can result
in significant losses both in yields and in loss of grade which occurs when nut
sedge rhizomes pierce potato tubers.

Results with the grower's standard herbicide EPTC (S-ethyl dipropylthiocar
bamate) is occasionally erratic, depending upon pre- and post application wea
ther conditions. As the activity of EPTC is relatively short-lived, grower's
applications in potatoes are generally made at layby. When this application is
delayed beyond the time of nutsedge emergence, effectiveness is reduced. S734
has been described as providing selective control to nutsedge (Cyperus spp.)
and annual grasses in certain broadleaf crops (1). S734, along with other
herbicides, herbicide-combinations, and extenders were included in field trials,
results of which are presented here.

MATERIALSANDMETHODS

Field trials were conducted in 1978 and 1979 on a natural infestation of
yellow nutsedge at Calverton, N. Y. on Riverhead sandy loam soil, containing
less than 3% organic matter. Treatments of EPTC, EPTC and extenders and S734
[2-(1-(2,5-dimethylphenyl)ethylsulfonyl)pyridine N-oxide], alachlor (2-chloro
2' ,6'-diethyl-N-(methoxymethyl)acetanilide), metolachlor (2-chloro-N-(2-ethyl
6-methylphenyl)-N-(2-methoxy-l-methylethyl)acetamide), and EPTC combined with
metribuzin (4-amino-6-tert-butyl-3-(methylthio)-as-trizin-5(4H)-0ne) were
applied to Katahdin potatoes with a tractor-mounted sprayer delivering 40 gpa
at 35 psi on quadruplicated plots two rows by 25 feet.

1/ Professor, Cornell Univ., L. I. Hort. Res. Lab., Riverhead, N.Y.
1/ Extension Agent, Suffolk County Cooperative Extension, Riverhead, N.Y.
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In addition to random checks, untreated strips were adjacent to each
treated plot. Natural rainfall was augmented by sprinkler irrigation. Till
age consisted of field preparation, plantin~, dragoff and a single hilling.
In 1979 emerged nutsedge was cultivated 5/22 after treatments were applied.
Pertinent application data are listed in Table 1.

RESULTS AND DISCUSSION

Treatments were handicapped in 1979 because yellow nutsedge had emerged
in many of the plots at the time of application.

EPTC Extender

The low percentage of control of yellow nutsedge with EPTC in 1979 was
due partly to short residual activity, and partly to emerged nutsedge at the
time of application. Nevertheless, EPTC at 4 lb/A plus R33865 extender at a
6:1 ratio improved nutsedge control to 70% August 23 compared with 33% with
EPTC used alone (Table 2). Formulations with increasingly higher extender
ratios were less effective. There was no evidence of phytotoxicity to
potatoes.

S734

Yellow nutsedge control was improved with pre-incorporated applications
of S734 vs preemergence in both 1978 and 1979, ranging from 75 to 85% without
phytotoxicity to potatoes (Table 3). Postemergence applications were less
effective. Similar activity was observed in annual grasses with excellent
control of barnyardgrass (Table 3) and crabgrass (data not shown). In 1979,
all S734 treatments controlled barnyardgrass 100% and large crabgrass (Digitaria
sanguinalis (L.) ScopJ 88% or better. In two years of testing there has been
no evidence of crop injury.

Metribuzin at 0.5 lb/A tank-mixed with S734 gave good control of Pennsyl
vania smartweed (Polygonum pensylvanicum L.), common lambsquarters (Chenopodium
album L.) and redroot pigweed (Amaranthus retroflexus L.). The addition of
metribuzin did not visibly improve nutsedge control.

Metribuzin tank-mixes

Combined with acetamilide and thiocarbamate herbicides, metribuzin provided
excellent control of broadleaf weeds (Table 4). Used alone, metribuzin has been
inconsistent on Long Island for nutsedge control (2,3) but additive effects
have occurred in combination with certain herbicides.

Alachlor at 2 lb/A gave 50% control on June 19 and 35% control on August
23 (Table 4). With the addition of 0.5 lb/A metribuzin, control was increased
to 85% and 83%, respectively, on June 19 and August 23. Metolachlor at 1.5
lb/A gave better control than the 2 lb/A rate of alachlor with 76% and 65% on
June 19 and August 23. The addition of 0.5 lb/A metribuzin further improved
efficacy to 85% and 83% control (Table 4). Data from 1978 show increased effect
iveness for the metolachlor plus metribuzin treatment over metolachlor alone on
the June 23 and July 6 ratings, but in August percent control was about equal (5).
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An additive effect was not evident, however, with either alachlor or
metolachlor in a similar experiment in 1977 (4). The addition of 1 lb/A
metribuzin to EPTC at 4 lb/A significantly improved nutsedge control (Table 4).

Based on one year of field testing, the addition of extenders to EPTC
appears to show promise in lengthening the period of weed control.

S734 has shown good activity on annual grasses and yellow nutsedge, and
should have a place in potato production on Long Island. Combined with
metribuzin, a broad-spectrum of annual weeds can be controlled. Metribuzin
has been inconsistent for the control of yellow nuts edge alone and in combi
nation, but under certain conditions (presently undefined), the additive effect
of metribuzin to alachlor, metolachlor or EPTC can markedly improve nutsedge
control.

Table 1. Application data of herbicides in Katahdin potatoes.

(OF) Wind Soil
Stage Date Temp. mph s f c e ,

pre (5% emergence) 5/31/78 80 NW7 dry
post (4" nutsedge) 6/12/78 75 S 10 dry
pre (2" nutsedge) 5/16/79 70 SW 3 dry

Table 2. Percentage control of yellow nutsedge with EPTC and extenders.

Treatment (lb/A)

EPTC pre-inc 4
EPTC + R33865 6:1 pre-inc 4
EPTC + R33865 6:75 pre-inc 4
EPTC + R33865 6:5 pre-inc 4
EPTC + PPG650 8:1 pre-inc 4
Check (density/ft 2)

Nutsedge Yield
6/19 8/23 cwt/A

48 33 286
65 70 268
39 65 293
25 40 236
38 45 251
34 50a 294

apercent cover
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Table 3. Percentage of nutsedge and barnyardgrass with S734 alone and
mixed with metribuzin.

Treatment lb/A nutsedge byd
a

1978 6/23 8/1 8/1
S734 1 pre-inc """88 8s 95
S734 2 pre-inc 82 93 80
S734 1 pre 84 77 89
S734 2 pre 74 86 95
S734 1 post 89 68 62
S734 2 post 88 48 78
Check (density/sq ft) 8 5 9

1979 6/19 8/23 8/23
S734 0.5 pre-inc 24 88 100
S734 1.0 pre-inc 61 95 100
S734 1.5 pre-inc 35 100 100
S734 1.0 pre 28 93 100
S734 1.5 pre 63 95 100
S734 1.0 + metribuzin 0.5 pre 79 88 100
S734 1.0 + metribuzin 0.5 pre-inc 10 100 100
Check (density/sq ft) 34 13b 4b

abarnyardgrass

b'7ocover

Table 4. Percentage weed a control with herbicides alone and mixed with
metribuzin.

'70control
phyto. nuts edge --::L ~ sw -lL ....E£....

Treatment lb/A 5130 6/19 6/19 8/23 8/23 8/23 8/23 8/23 8/23
Alachlor 2 pre a a 50 45 93 100 83 93 63
Alachlor 2 +

metribuzin .5 pre 2.5 a 85 83 90 100 83 100 100
Metolachlor 1.5 pre a a 76 65 100 100 88 48 90
Metolachlor 1.5 +

metribuzin 0.5 pre a a 83 83 98 95 100 90 88
EPTC 4 pre-inc a a 48 33 85 100 80 70 58
EPTC 4 + metribuzin

1. a pre-inc a a 66 80 88 100b 98
b

93
b 93bCheck (density/sq ft) a a 34 SOb 13b 4 9 9 1

abyd = barnyardgrass, cg
rp = redroot pigweed

crabgrass, sw = smartweed, lq lambsquarters
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EFFECTOF S734 IN COMBINATIONWITHMETRIBUZINANDLINURON
APPLIED PREPLANTINCORPORATEDON YIELD, CROP INJURY, ANDWEEDCONTROLIN

KATAHDINPOTATOES

H. J. Murphy and L. S. Morrowl

ABSTRACT

Experimental herbicide, S734, was applied at various rates with
either linuron or metribuzin to determine an effective preplant incorporated
combination for broad spectrum weed control in white potatoes. The plots
were located at Aroostook Farm, Presque Isle, Maine in 1979. Results indi
cated that while S734 performed well against annual barnyard grass and lambs
quarters, it needed assistance in controlling mustard which metribuzin
provided.

INTRODUCTION

A new herbicide, S734 (2-[1-(2,5-dimethylphenyl) ethylsulfonyl]),
was tested for efficacy in controlling weeds in white potatoes (Solanum
tuberosum L. 'Katahdin'). Three rates of S734 were applied alone, as was
each rate in combination with two rates of either metribuzin [4-amino-6-tert
butyl-3-(methylthio)-as-triazin-5(4H)-one] or linuron [3-(3,4-dichlorophenyl)
l-methoxy-l-methylurea]. Single herbicide treatments of metribuzin, linuron,
and EPTC [S-ethyl dipropylthiocarbamate] applied at one rate of each were also
evaluated. The EPTC treatment was used to compare with the three rates of
S734 applied alone. All of the above treatments were preplant incorporated
and compared with a check and a standard preemergence application of dinoseb
[2-sec-butyl-4,6-dinitrophenol] plus dalapon [2,2-dichloropropionic acid].
Weed control was evaluated on populations of mustard (Brassica campestris L.),
lambsquarters (Chenopodium album L.), and annual barnyard grass (Echinochloa
crusgalli (L.) Beauv.). Quackgrass (Agropyron repens L.) ratings were
recorded, but for a minimal population.

MATERIALSANDMETHODS

Treatments were applied to a Caribou gravelly silt loam soil with
an organic matter content of 3.5 percent. Except for the standard treatment,
all treatments were preplant incorporated 8-10 cm deep with a rototiller.
Plot size was a single row, 6.1 meters long, arranged in a randomized block
design with six replicates of each treatment. All herbicides were applied in
748 liters of water per hectare using 276 kPa pressure. A compressed air
sprayer was used equipped with a two nozzle brush type boom. Nozzles were

lprofessor of Agronomy and Assistant Technologist, Department of Plant and
Soil Sciences, University of Maine; Orono, Maine 04469.
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Delavan raindrop type with No. 3374-3 tips. The preemergence treatment of
dinoseb plus dalapon was applied three days after planting. Weed control
and crop injury ratings were made on the two dates shown in Table I using
the "Cornell" rating system reported in percentage values. During July,
weed counts were made and species were identified in the 'no treatment'
plots.

RESULTSANDDISCUSSION

Yields among treatments varied considerably in this experiment.
None of the herbicides produced phytotoxic effects on the potato crop, so
apparently, crop injury was not a factor in reduced yields. Weed pressure,
from mustard especially, was quite high in some treatments which corres
ponded with the lower yields. Mustard which developed in the plots treat
ed with only EPTC or S734 demonstrated the need for a broadleaf herbicide
to be applied preplant incorporated to control the mustard weed species.
Linuron was not effective for this purpose and when applied alone pre
plant incorporated, it was not effective for controlling annual barnyard
grass. In contrast, the S734 and metribuzin combinations performed as
well or better than the standard in controlling the four predominant weed
species. The data also showed that when mustard populations are high,
the high rate of metribuzin should be used.
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Table 1. Effect of S734 in combination with metribuzin and linuron applied
preplant incorporated on yield and crop injury in
Katahdin potatoes. Maine - 1979.

Treatments l

Kg A.I. per Hectare
Yield
Mt/Ha

%
Crop injury2

7-3 8-22

Check - no treatment
5.04 Dinoseb + 5.60 Dalapon, PE
3.36 EPTC, PPI
0.56 S734, PPI
1.12 S734, PPI
1.68 S734, PPI
0.56 S734 + 0.43 Metribuzin, PPI
1.12 S734 + 0.43 Metribuzin, PPI
1.68 S734 + 0.43 Metribuzin, PPI
0.56 S734 + 0.84 Metribuzin, PPI
1.12 S734 + 0.84 Metribuzin, PPI
1.68 S734 + 0.84 Metribuzin, PPI
0.56 S734 + 0.84 Linuron, PPI
1.12 S734 + 0.84 Linuron, PPI
1.68 S734 + 0.84 Linuron, PPI
0.56 S734 + 1.12 Linuron, PPI
1.12 S734 + 1.12 Linuron, PPI
1.68 S734 + 1.12 Linuron, PPI
0.84 Metribuzin, PPI
1.12 Linuron, PPI

Bayes L.S.D. (0.05)

15.1
32.9
26.5
24.8
17.4
22.2
30.1
31.1
31.2
31.4
28.5
28.8
27 .5
27.3
27.8
29.6
24.6
29.3
30.6
29.2

5.0

100
99
99

100
100

98
99

100
98

100
99
99

100
100

99
99
99
99

100
99

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

lPlanted - June 5; killed - September 12; harvested - September 24, 1979.

Preplant incorporated treatments (PPI) applied - June 5, incorporated within
o1Yzhours. Soil very dry. Temperature - 17 C. Sunny and hazy.

South wind 8-10 mph.

Preemergence treatments (PE) applied - June 8, 1979. Temperature - 160C.

Sunny and hazy. Soil dry. South wind 4-7 mph.

2Rating code: 100 percent

a percent

complete absence of weeds and perfect or ideal
crop.
weeds dominate crop and almost all crop plants
killed.



Table 2. Effect of 8734 in combination with metribuzin and linuron applied preplant incorporated on
weed control in Katahdin potatoes. Maine - 1979.

Percent Weed Contro1 2 N
\.Jl
oo

Treatments! Barnyard- Lambs-

Kg A.I. per Hectare grass Quackgrass Mustard quarter
7-3 8-22 7-3 8-22 7-3 8-22 7-3 8-22

Check - no treatment 60 82 96 98 66 55 92 93
5.04 Dinoseb + 5.60 Dalapon, PE 92 91 95 97 90 90 100 100
3.36 EPTC, PPI 99 100 100 100 65 75 100 100
0.56 8734, PPI 89 99 98 100 62 57 96 100
1.12 8734, PPI 99 98 96 98 52 41 95 100
1. 68 8734, PPI 98 97 98 99 55 50 97 99
0.56 8734 + 0.43 Metribuzin, PPI 89 95 98 100 80 83 99 100
1.12 8734 + 0.43 Metribuzin, PPI 97 98 97 99 91 98 100 100
1.68 8734 + 0.43 Metribuzin, PPI 99 100 99 99 85 99 100 100
0.56 8734 + 0.84 Metribuzin, PPI 97 100 95 100 95 100 100 100
1.12 8734 + 0.84 Metribuzin, PPI 100 100 99 100 96 100 100 100
1.68 8734 + 0.84 Metribuzin, PPI 100 100 99 100 94 96 100 100
0.56 8734 + 0.84 Linuron, PPI 96 100 98 100 72 81 99 100
1.12 8734 + 0.84 Linuron, PPI 96 100 96 99 73 71 100 100
1.68 8734 + 0.84 Linuron, PPI 100 100 98 99 83 86 99 100
0.56 8734 + 1.12 Linuron, PPI 95 100 96 99 76 86 99 100
1.12 8734 + 1.12 Linuron, PPI 99 100 98 100 67 71 97 99
1.68 8734 + 1.12 Linuron, PPI 98 97 98 99 79 89 100 100
0.84 Metribuzin, PPI 89 100 98 100 94 99 100 100
1.12 Linuron, PPI 61 91 95 99 66 85 99 100

Rating code: 100 percent = complete absence of weeds and perfect or ideal crop.
a percent = weeds dominate crop and almost all crop plants killed.

Number and species of weeds per 0.0929 square meter (average of 6 replicates) :

Agropyron repens - 0.9 Brassica sp. - 8.2
Echinochloa crusgalli - 2.1 Chenopodium album - 1.6
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HERBICIDESFORNEWLYPLANTEDSTRAWBERRIES

11
J. F. Ahrens

ABSTRACT

Only a few herbicides are registered for use in newly planted straw
berries. In two experiments during 1978, on a sandy loam soil, we evaluated
sprays of other preemergence and post8lllergence herbicides for newly planted
'Raritan l , 'Earliglow', or 'Red Chief' strawberries. These sprays were
compared with DCPAor diphenarlid alone or followed by chloroxuron. Injury
ratings, counts of rooted runners in the fall, and yield of the 1978 planting
were used to evaluate plant injury. The predominant weeds included large
crabgrass (Digitaria 8Ual1inalis (L.)Scop.), carpetweed (Mollugo verticillata
L.), and redroot pigweed Amaranthus retrofiexus L.). Weed control was
evaluated by periodic visual ratings followed by hand weeding, and by weeding
times.

Napropamide at 3 or 4 lb/A, applied 1 or 3 weeks after the strawberries
were planted on weed-free soil, controlled weeds for 3 to 4 months with no
injury, but at 8 lb/A inhibited rooting of rumerB and reduced yields. Pigweed
and weeds in the nightshade family were not adequately controlled by napropamide.
Oxadiazon and oryzalin at 1 lb/A injured or reduced yield. Terbacil at 0.125
lb/A applied on seedling weeds at 3 or 4 weeks after planting, alone, with, or
following DCPAor napropamide controlled weeds about as well as chloroxuron at
4 lb/A with only slight injurY' to the strawberries. Repeated applications of
terbacil at 0.1251A effectively controlled seedling broadleaf weeds that
escaped the preemergence treatments. Adding a surfactant to terbaoil increased
plant injury. InjUry with terbacil was tolerable at 0.25 lb/A, but severe at
.5 lb/A.

11Plant P~iolog1st, The Connecticut Agricultural Experiment Station, Valley
Laboratory, Windsor, CT 06095.
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NAPROPAMIDEON NEWLY-SETSTRAWBERRIES1/

C. E. Beste, H. D. Stiles and S. J. 01son 1/

Abstract. Napropamide applied in May four weeks after planting provided better
full-season grass control than diphenamid or DCPA on newly-set strawberries.
Early-spring applications of napropamide in established strawberries controlled
grasses for the full season. Preemergence napropamide applied immediately
after planting caused reduced strawberry growth; however, applications four or
more weeks after planting did not reduce plant vigor. In conjunction with
runner clipping practices, napropamide at 3.0 lb/A applied ten weeks after
planting caused a significant reduction of daughter plants; whereas, diphenamid
at 6.0 lb/A did not significantly reduce daughter plants. However, strawberry
yields were not affected by diphenamid or napropamide applied 10 weeks after
planting. Applications of diphenamid, 6.0 lb/A or napropamide, 3.0 lb/A at
14 and 18 weeks after planting did not reduce strawberry daughter plants or
yields. Napropamide at 2.0, 4.0 or 6.0 lb/A in combination with chloroxuron
3.0 lb/A was applied on newly-set plants 10 weeks after planting and the
applications were repeated during the period of winter dormancy for two years
with no effect on growth or yield.

INTRODUCTION

Napropamide (2-(<<-naphthoxy)-N,N-diethylpropionamide) became registered for
use on strawberries (Fragaria chiloensis Duchesne, var. ananassa Baily) in
July of 1979 and the use on newly-set strawberries in the Mid-Atlantic area has
not been adequately studied. Preplant incorporated napropamide has been shown
to be phytotoxic to newly-set strawberries (1).

Napropamide was evaluated for weed control and growth in newly-set straw
berries and compared with DCPA (dimethyl tetrachloroterephthalate), chloroxuron
(3-[E-(E-chlorophenoxy)phenyl]-1,1-dimethylurea) and diphenamid (~,~-dimethyl

2,2-diphenylacetamide).

MATERIALSANDMETHODS

These studies were conducted in a Norfolk loamy sand (0.6% O.M.) at the
Vegetable Research Farm, Salisbury, Maryland.

In 1975, 'Surecrop' strawberries were planted on April 18 after preplant in
corporated treatments with a rota tiller at a 3 inch depth. Preemergence

/ Scientific Article No. A2688 , Contribution No. 5733 , of the Maryland
Agricultural Experiment Station, Department of Horticulture.

Associate Professor, and formerly Assistant Professor and Faculty Research
Assistant, University of Maryland, Department of Horticulture, College Park,
MD 20742. Present address of H.D.S.: Southern Peidmont Research Center of
Virginia, P. O. Box 448, Blackstone, VA 23824. Present address of S.J.O.:
Mathematics Dept., Salisbury State College, Salisbury, MD21801.
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treatments were applied on April 18 after planting. The plot size was 5 by 17
ft with one row per plot and plants spaced 2 ft apart in the row. The experi
mental design was a randomized complete block design with three replications.
Postemergence treatments were applied on May 16, 1975. The spray volume was
31 GPA with fan-spray, 8003 nozzles. In 1975 the rainfall dates and amounts
for 2 weeks after each treatment are as follows: 4/19 0.18", 4/24 0.30",
4/25 0.10", 4/26 0.37", 4/29 0.33", 5/4 0.80", 5/7 0.42", 5/13 0.69" and
5/22 0.04", 5/24 0.10", 5/25 0.15", 5/26 0.20", 5/31 0.24" and 6/1 2.10".
Weed control ratings for fall panicum (Panicum dichotomiflorum Michx.), large
crabgrass (Digitaria sanguinalis (L.)Scop), red stem filaree (Erodium
cicutarium (L.)L'Hev.), common lambsquarters (Chenopodium album L.) common
purslane (Portulaca oleracea L.) and carpetweed (Mollugo verticillata L.)
were made on June 3. The plots were cultivated after the weed rating and dur
ing the season. On October 10, the control for crabgrass and lambsquarters
was rated. On March 20, 1976, the control for marestail (Conyza canadensis
(L.)Cron.) red stem filaree, and cutleaf evening primrose (Oenothera
laciniata Hill) were made. Strawberry vigor was rated on June 3 and October 10,
1975.

In 1976, two varieties 'Sunrise' and 'Surecrop' were planted in each plot
on April 22. Preemergence treatments were applied on April 30, 1976. The
plot size was 5 by 17 ft with one row per plot and 4 plants of each variety
were spaced 2 ft apart in each plot. The experimental design was a randomized
complete block design with three replications. Postemergence treatments were
applied on June 17, 1976. The plots were cultivated and handweeded after the
weed ratings and during the growing season. The same napropamide and other
treatments were applied on March 10, 1977 to the same plots. Cultivation was
made on the established plants after the weed ratings. On March 21, 1978
the same napropamide and other treatments were reapplied to the established 2
year old strawberries. Rainfall after treatments was as follows: 1976 - 5/1
1.49", 5/8 0.45", 5/11 0.69", 5/19 1.02", 6/17 1.0", 7/1 0.51", 7/4-0:48",
7/8 0.13". 1977 - 4/13 0.32", 4/14 0.09", 4/18 0.25", 4/20 0.19", 4/22 0.61",
5/2 0.33", 5/4 1. 4". 1978 - 3/22 0.19", 4/4 O. 08", 4/12 0.12", 4/19 0.72",
4/20 0.12", 4/27 2.08"~28 0.24". Both varieties were rated for vigor and
runner development in 1976. Weed control ratings were made on May 10,
June 25, and November 12, 1976. Vigor and weed control ratings were made in
1977 and 1978. Some treatments were harvested in 1978.

In 1978, 'Redchief" strawberries were planted on April 7 in 9 by 20 ft
plots with one row per plot and plants spaced 2 ft apart in the row. DCPA
8.0 lb/A was applied after planting to the entire experiment on April 12 and
the plots were cultivated and handweeded the entire season. Diphenamid 6.0
lb/A or napropamide, 3.0 lb/A were applied on June 21, July 22, and August 28
to separate plots with controls for each treatment date. The runners were
clipped with a rotary plastic strand weed cutter held vertically twice on
July 10 and July 31. The runners were cut 9 inches on each side of the row
and between the mother plants or 12 inches between plants in the row. Rooted
daughter plants were counted on November 14, 1978 within the clipped area 9
inches on either side of the row for a 10 ft distance or outside the clipped
area in a 10 ft length of row. Weed control in the spring of 1979 was ob
tained with terbacil (3-tert-butyl-5-chloro-6-methyluracil) at 0.4 lb/A
applied on March 1, 1979 and DCPA10.0 lb/A applied on April 10, 1979. The
entire row was harvested for yield on May 18, May 21 and May 25, 1979.
Rainfall in 1978 after the treatments was as follows: 6/22 0.46", 6/27 0.20",
7/2 0.32", 7/3 0.23": 7/24 0.16", 7/25 0.42", 7/26 0.27", 7/31 1.23": 8/31 0.15"
9/11.56",9/23 0.03",10/10.57".
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RESULTSANDDISCUSSION

In 1975, chloroxuron tank mixed with napropamide, DCPA, or diphenamid
appeared to reduce strawberry vigor which may have been due to additional
surfactants in the combinations (Table 1). Neither diphenamid nor napropamide
applied 4 weeks after planting reduced strawberry vigor, and crabgrass, red
stem filaree, lambsquarters and purslane control with napropamide was better
than diphenamid. Fall panicum control was equal with napropamide and
diphenamid; however, fall panicum plants were smaller than crabgrass at the
time of treatment. A 10 day interval without rain after the postemergence
treatments reduced herbicide effectiveness. Chloroxuron with diphenamid provid
ed equal crabgrass control as chloroxuron plus napropamide. Chloroxuron in com
bination with diphenamid or napropamide improved broadleaf weed control. DCPA,
applied preemergence, provided the same weed control as DCPA plus chloroxuron
postemergence. Chloroxuron postemergence with napropamide, diphenamid and DCPA
provided full-season lambsquarters control. Napropamide, 2.0 lb/A, provided
slightly better crabgrass control than diphenamid, 3.0 lb/A, and the vigor
rating on October 10 generally indicates the degree of late-season weed control.
None of the treatments controlled the winter weeds, and the apparent control
with chloroxuron was due to the heavy crabgrass suppression of other weeds.

In 1976, preemergence napropamide caused serious vigor reduction in straw
berries and postemergence napropamide in combination with chloroxuron was safe
on newly-set strawberries when applied 8 weeks after planting (Table 2). No
varietal difference in tolerance to napropamide was observed with 'Surecrop'
and 'Sunrise'. Preemergence naproapmide provided good control of lambsquarters
and red stem filaree with excellent rainfall after application and napropamide
was superior to DCPA. However, DCPA did not reduce strawberry vigor. Post
emergence chloroxuron provided good control of red stem filaree. The combi
nation of napropamide plus chloroxuron postemergence was slightly weak on
grasses since they were established prior to treatment. Napropamide plus
chloroxuron provided some fall control of red stem filaree and cutleaf evening
primrose; whereas, diphenamid and DCPAwith chloroxuron were less effective.
In 1977, some variability in the strawberry vigor was due to severe sand storms
in the winter; however, napropamide treatments appeared to have reduced vigor
compared to diphenamid. Late winter applications in March with the dry weather
in Spring, 1977 may result in napropamide levels in the soil that might in-
hibit growth after the plants break dormancy. The reduced growth of strawberries
treated with napropamide preemergence in 1976 persisted into 1977. Napropamide
provided superior crabgrass control compared to diphenamid and this was in
dicated by excellent strawberry vigor with the napropamide treatments. In 1978,
the spring was fairly wet and late winter napropamide applications did not appear
to reduce strawberry vigor as indicated by treatment No.8 of napropamide, 6.0
lb/A plus chloroxuron, 3.0 lb/A. Some of the variability in strawberry vigor
was due to differences in weed competition. Napropamide plus chloroxuron appear
to provide acceptable control of red stem filaree; whereas, diphenamid and DCPA
did not control it. Marestail was not controlled by napropamide plus
chloroxuron nor diphenamid or DCPA plus chloroxuron. Although not significant,
the yield of 2 year old strawberries with three applications of napropamide at
6.0 lb/A for a total of 18.0 lb/A in three years exceeded the handweeded con
trol yield. The handweeded control was twice the yield of the weedy control
although not significantly different which indicated considerable variability



Table L Weed control with newly-planted 'Surecrop' strawberries in a Norfolk loamy sand in 1975

v' b/
Percent Weed Contro1~

Treatment I 190r- June 3, 1975 Oct. 10 March 20, 1976
Herbicide Lb/A Method~J 6/3 10/10 FP CG RSF LQ PL CW CG LQ MT RSF EP

LCont.ro1 ---- ---- lOa 20 a a a a a a a a a a a
2.Contro1-handweeded ---- ---- lOa 100 100 100 100 100 100 100 100 100 100 100 100
3 . DCPA (75W) 6.0 Pre 95 70 100 98 97 100 100 100 33 83 a a a
4.DCPA + 6.0 +

ch1oroxuron (50W) 3.0 Post 78 57 97 83 100 100 100 100 27 100 a a a
5.diphenamid (50W) 3.0 Post 90 50 100 60 a 60 a 100 50 a a a a
6.diphenamid + 3.0 +

ch1oroxuron 3.0 Post 72 60 100 87 100 100 100 100 40 100 a a a
7.ch1oroxuron 3.0 Post 98 37 67 48 100 100 100 100 a 67 68 68 68
8.napropamide (50W) 2.0 Post 93 78 100 77 87 83 83 100 73 43 a a a
9.napropamide 4.0 Post 95 73 100 82 100 92 93 97 85 53 a a a

10.napropamide + 2.0 +
ch1oroxuron 3.0 Post 85 63 97 88 100 100 100 100 47 100 a a a

11.napropamide + 4.0 +
ch1oroxuron 3.0 Post 77 98 97 90 100 100 100 100 83 100 a a a

~/ Planted April 18, 1975. Preemergence April 18, 1975. Postemergence May 16, 1975 and the stage-of-growth of weeds
was red stem fi1aree - 3 inch rosette with 10 to 12 leaves; 1ambsquarters - 1 to 1.5 inch tall with 3 pro true
leaves; crabgrass - 1 inch tall with 2 true leaves; purslane - 0.5 inch tall with 1 pro true leaves; fall panicum 
1 true leaf and strawberries had 3 new leaves.

~/ Strawberry plant vigor. Rated as % of control.
~I Weed population: June 3, 1975: fall panicum (FP) 10%, large crabgrass (CG) 32%, red stem fi1aree (RSF) 10%,

common 1ambsquarters (LQ) 27%, common purslane (PL) 8%, carpetweed (CW) 13%, based on the total number of weeds
present approximately 35 weeds per sq. ft. Octo~er 10, 1975: crabgrass (CG) 70%, commo~ 1ambsquarters (LQ) 30%.
March 20, 1976: marzstai1(MT) 90 plants per ft , red stem fi1aree (RSF) 1 plant per ft , cut1eaf evening primrose
(EP) 3 plants per ft .

N
o
l;.l



Table 2. Response of
on one-year

newly-set 'Sunrise' an~ 'Surecrop' strawberries and weed control with napropamide
old plants in 1977 and two-year old plants in 1978 on a Norfolk loamy sand.

applied initially in 1976 and reapplied N
o-

""
Strawberry Growth (% of Control)

Spring 1976

Herbicide
Treatment

Lb/A Method~
Vigo~/

5/10 6/25

Vigor Runner
June 5 Nov. 12 Growt~/

Sun- Sure- Sun- Sure- Sun- Sure- ~
rise crop rise crop rise crop LQ RSF

Percent Weed
June

RSF CG

Control~/
25

PL CW
Nov. 12
R~P

100 100
100 100

1.Control
2.Control-handweeded
3.napropamide (50W)+ 2.0 +

chloroxuron (50W) 3.0
4.napropamide + 4.0 +

chloroxuron 3.0
5.napropamide + 6.0 +

chloroxuron 3.0
6.napropamide + 2.0 +

chloroxuron 3.0
7.napropamide + 4.0 +

chloroxuron 3.0
8.napropamide + 6.0 +

chloroxuron 3.0
9.DCPA (75W) + 8.0 +

diphenamid (50W)+ 3.0 +
chloroxuron 3.0

10.DCPA + 8.0 +
chloroxuron 3.0

Pre +
Post
Pre +
Post
Pre +
Post

Post

Post

Post
Pre +

Post
Pre +
Post

100

100

100

100

100

100

100

100

65

59

40

93

100

100

93

94

100
100

69

64

64

97

97

97

97

94

100
100

75

60

64

100

100

97

90

94

100
100

50

43

40

84

86

93

90

100

100
100

55

35

30

81

91

93

83

100

100
100

50

58

55

94

86

93

95

100

100
100

63

63

28

92

89

93

88

100

a
100

88

95

90

a

a

a

20

33

a
100

82

88

90

a

a

a

25

a

a
100

100

100

100

100

100

100

100

100

a
100

100

100

100

94

83

89

97

100

a
100

100

100

100

100

100

100

100

100

a
100

100

100

100

100

100

100

100

100

a a
a a

60 78

87 100

97 100

44 80

74 90

95 96

a 25

a 23

~/ Preemergence treatment on April 30, 1976 (planted on April 22, 1976); postemergence treatment June 19, 1976 to clean-cultivated field.

~/ Average for both varieties.

c/ Based on number and length of runners.

i/ WeZd population: May 10 - common lamb~quarters (LQ) 15 p1ants/ft
2,

red s2em filaree (RSF) 9 p1ants/ft
2;2

June 25 - red stem filaree (RSF) 7 plants/
ft , lar~e crabgrass (CG) 20 plants/ft , common purs~ane (PL) 2 plants/ft , carpetweed (CW) 25 plants/ft; November 12 - red stem filaree (RSF) 10

plants/ft , cutleaf evening primrose (EP) 5 plants/ft. Plots were handweed and cultivated after the weed ratings and during the season.

Spring 1977
Treatment

90 100 100 75

78 50 100 100 33

42

92

100

100

100

100

100

a
100

Control~il

63 40 100 50

95 100 100 100

100 100 100 75

100 100 100 100

100 100 100 100

Percent Weed

100 100 100 88

a a a a
100 100 100 100

~
,,~.. CG EP

79 100

95 65

99 65

35 82

95 96

58 95

65 100

86 100

100 76
100 100

vigor!.!
5/20 9/3

Pre

Pre

Pre

Pre

Pre

pre")

Pre

Pre

Method

2.0 +
3.0
4.0 +
3.0
6.0 +
3.0
2.0 +
3.0
4.0 +
3.0
6.0 +
3.0
3.0 +
3.0
3.0 +
3.0

Lb!AHerbicide

1. Control
2.Control-Handweeded
3.napropamide +

chloroxuron
4.napropamide +

chloroxuron
5. napropamide +

chloroxuron
6.napropamide +

chloroxuron
7.napropamide +

chloroxuron
8. napropamide +

chloroxuron
9.diphenamid +

chloroxuron
10.diphenamid +

chloroxuron

~/ Applied March la, 1977, preemergence, 5% of plants had broken dormancy.
if Average for both varieties, rated as %of control. 2
a/ Weed population 2 May 20 - red stem filaree (RSF) 1.5 plants/~t , large crabgrass (CG)

14 plants~ft , cut leaf evening primrose (EP) 0.1 plants/ft 2 mares tail (MT) 0.3
plants/ft; September 3 - large crabgrass (CG) 3 plants/ft .

Continued



Table 2 continued

Spring 1978
V. i/

Percent Weed Controljf
Yield~/Treatment 19Or- May 5 July 20

Herbicide Lb/A Method 5/5 7/20 RSF CG MT CG MT Lb/A

1. Control ---- ---- 40 48 a a a a a 960 a
2.Control-handweeded ---- ---- lOa 100 100 100 100 100 100 1970 a
3.napropamide + 2.0 +

Prrl!/chloroxuron 3.0 80 80 74 100 0 98 0
4.napropamide + 4.0 +

chloroxuron 3.0 Pre 83 83 96 100 0 75 a
5.napropamide + 6.0 +

chloroxuron 3.0 Pre 66 63 100 100 35 100 8
6.napropamide + 2.0 +

chloroxuron 3.0 Pre 69 65 15 100 18 93 a
7.napropamide + 4.0 +

chloroxuron 3.0 Pre 79 80 69 100 18 100 a
8.napropamide + 6.0 +

chloroxuron 3.0 Pre 95 75 100 100 36 100 25 2320 a
9.diphenamid + 3.0 +

chloroxuron 3.0 Pre 53 55 a 40 a 43 0
10.DCPA + 8.0 +

chloroxuron 3.0 Pre 40 60 15 50 0 50 0

Mean separation within columns with Duncan's multiple range test at the 0.05 level.
~/ Applied March 21, 1978.
i/ Average for both varieties, rated as % of control.
I/ Weed population: May 5 based on total number of weeds; red stern filaree (RSF) 60%, large crabgrass

(CG) 10%, marestial (MT) 30%. Plots were not cultivated during the season.
k/ Harvested May 31, 1978. First picking only.

N
(j\
Vr
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in the yields.

A reduction of rooted daughter plants occurred in 1978 with napropamide
3.0 lb/A applied 10 weeks after planting; whereas, diphenamid 6.0 lb/A did
not affect daughter plants. Napropamide and diphenamid applied at 14 and
18 weeks after planting did not affect daughter plants. The runner clipping
may have contributed to daughter plant reductions with napropamide. None of
the delayed treatments reduced strawberry yields which indicated that
daughter plants may not contribute greatly to yields in the first year.

In summary, napropamide appears to be potentially injurious to newly-set
strawberries from the time of planting to approximately ten weeks after plant
ing. Apparently, the reduction of rooted daughter plant populations may not
be indicated by visual ratings. However, clipping practices for daughter
plant control may not be advisable or need to be revised with napropamide.
The lack of influence on daughter plants with mid or late summer applications
of napropamide indicated that napropamide does not affect daughter plants
after they are rooted. Therefore, napropamide could be used on newly-set
strawberries after the desired number of daughter plants have rooted.

LITERATURECITED

1. Beste, C. E. 1974. 1974 Evaluations of herbicides on vegetable crops.
Univ. of Maryland, Dept. of Hort. HR38-74. p34.

Table 3. Growth and yield of newly-set 'Redchief' strawberries with delayed
applications of napropamide and diphenamid after planting on a
Norfolk loamy sand.

Rooted d/
Daughter Plants-

Close Away

25.8 a-d 26.5 a-d
29.0 abc 17.5 cde
22.3 b-e 14.0 e
25.0 a-e 21. 0 b-e
27.3 a-d 16.0 de
34.3 a 21. 0 b-e
23.0 a-e 22.5 b-e
27.5 a-d 18.8 b-e
29.5 ab 18.5 b-e

level.
1978. Herbicides in
1, 1979 and DCPA
on April 7, 1979.

I Treatment b I
Yield (Lb/A):=-/

Herbicid~' Lb/A Date--' 1st Total

1. control 5520 a 14,550 a
2.diphenamid (50W) 6.0 6/21 5230 a 12,560 a
3.napropamide (50W) 3.0 6/21 6000 a 16,260 a
4.contro1 6200 a 14,570 a
5.diphenamid 6.0 7/22 6000 a 16,340 a
6.napropamide 3.0 7/22 6680 a 15,920 a
7.contro1 5810 a 14,550 a
8.diphenamid 6.0 8/28 6290 a 16,456 a
9.napropamide 3.0 8/28 6490 a 15,000 a

Mean separation within columns by Duncan's MRTat the 0.05
a/ DCPA 8.0 1b/A was applied to all the plots on April 12,
- the spring 1979 were terbaci1 0.4 lb/A applied on March

10.0 lb/A on April 10, 1979. Strawberries were planted

~/ Date of napropamide and diphenamid applications in 1978.

c/ Based on 5 ft. row spacing. First harvest on 5/18/79 and combined with harvests
on 5/21 and 5/25 for total harvest.

d/ Counted on November 14, 1978. Close indicates daughter plants rooted within 9
inches of the row and 10 ft. in length or 15 sq. ft. Away indicates daughter
plants rooted more than 9 inches away from the row in the 10 ft. row length.
Duncan's MRT separation within and across columns under the same heading.
Rooted plants withstood a gentle tug before counting.
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WEEDCONTROLIN ELDERBERRIESWITH SIMAZINE

Jr. !/O. F. Curtis,

ABSTRACT

Simazine has been used routinely at 4 Ib/A ai to weed established
plantings of the American elder (Sambucus canadensis L.) and at 2 Ib/A
in nursery plantings of hardwood cuttings without evidence of damage.
Growth from cuttings was not impaired by 4.5 Ib/A. On established plants
10 Ib/A induced chlorosis in some cases but not serious damage. Pronamide
at 6 Ib/A in the fall showed no sign of injury to 4-year-old plants, while
2 lb. with 3 lb. simazine gave good control of quackgrass (Agropyron repens
L. Beauv.). Diuron at 10 Ib/A or dalapon at 11 Ib/A caused temporary damage
on leafy basal shoots wet by the spray. Damage resulted from an early
spring application of dichlobenil at 6 Ib/Aorof terbacil at 1.6 Ib/A in
one year of test.

INTRODUCTION

Elderberry fruit has long been harvested from wild plants for home and
commercial processing in preserves, pie fillings and juice. Economic condi
tions no longer encourage harvesting of wild fruit for commercial use. In
the meantime clones with superior fruit and horticultural characters have
been selected from native stands or breeding programs and are available for
planting. Weed control is the main cultural problem (1), in spite of the
fact that the dense shade of a healthy elder plant helps suppress weeds.
The shallow root system is susceptible to damage by cultivation; and suck
ers from underground stems, needed to renew the fruiting growth every few
years, are easily destroyed by hoeing (~).

Available herbicides could encourage the culture of elderberries, but
we are unaware of any recommendations or published information. The purpose
of this report is to put some information on record.

MATERIALSANDMETHODS

Following encouraging preliminary results, simazine (2-chloro-4, 6-bis
(ethylamino)-s-triazine) has been used regularly since 1965 in maintenance
of seedling and variety plantings at Geneva. The usual application has been
in early spring at 4 Ib/A ai on established plants, and at 2 Ib/A on newly
planted stock. Simazine has also been used routinely for several years at
2 Ib/A on hardwood cuttings planted in the nurseries of the New York Fruit
Testing Cooperative near Geneva. Checks and other rates were observed in
some years. Possible alternatives or supplements to simazine, as dichlo
benil (2,6-dichlorobenzonitrile), dalapon (2,2-dichloropropionic acid),

lI Dept . of Pomology and Viticulture, New York State Agricultural
Experiment Station, Geneva, N.Y. 14456.
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diuron (3-(3,4-dichlorophenyl)-1,1-dimethylurea), pronamide (3,5-dichloro
(N-l,1-dimethyl-2-propynyl)benzamide), and terbacil (3-tert-butyl-5-chloro
6-methyluracil) were also observed.

All herbidices except dichlobenil were applied in sprays of 50 to 100
gal/A. On established plants these were directed from two sides of the row,
covering a total band width of 4 or 6 feet and wetting the basal 4 to 12
inches of the elder plants. On cuttings the spray band was centered on the
row. All cutting plots had the nursery routine of cultivation at intervals
of 3 to 6 weeks and hoeing if weeds remained. Herbicide rates are expressed
as active ingredient. Any results mentioned refer to three or more repli
cates with individual plots consisting of 15 to 50 linear feet of row.

RESULTS ANDDISCUSSION

On a 1970 planting of cuttings 1.4 Ib/A of simazine provided good weed
control and 4.5 Ib/A gave almost complete control for more than 8 weeks
(Table 1). Height of shoot growth from the cuttings under the high rate
equalled that under the low rate or in the hoed checks. Weeds controlled
included common lambsquarters (Chenopodium album L.), common ragweed (Ambro
sia artemisiifolia L.), redroot pigweed (Am~hus retroflexus L.), yellow
foxtail (Setaria lutescens (Weigel)Hubb.), corn spurry (Spergula arvensis L.)
ladysthumb (Polygonum persicaria L.), and toad rush (Juncus bufonis L.).

Table 1. Simazine on elderberry cuttings in Berrien fine sandy loam, 1970.
Applied 4 weeks after planting, 2 weeks after cultivation, on 8
reps of 'York'. Accumulated rainfall after application: 0.8 inch
in 3 days, 2.1 in 12 days, 3.0 in 30 days.

Weed cover
Ib/A ai Height growth No. growing, Nov. , as %of 3 weeks Sept. 1

July 9 Nov. , inches Planted Growing July 23 no./5 m2 rati.ng

None 20.5 76.3 100 640 6.7 medium
1.4 20.1 74.0 100 45 2.3 v. light
4.5 20.9 68.1 96 0.1 0.4 trace

LSD 0.05 1.9 8.6

Table 2. Simazine on elderberry cuttings grown in Arkport fine sandy loam,
1973. Applied 3 weeks after planting on 6 reps 'York', 3 reps 'NY 21'.
Rainfall after application: 0.8 inch in first day, 3.5 in first 10
days.

Ib/A ai No. growing at 6 weeks as % of Injury at 6 weeks
June 11 Planted Growing June 19 % of plants Ratingl!

None 76 95 3 0.1
1.7 67 94 10 0.4
6.4 69 95 15 0.7

1/ 0- 10 (dead). Symptoms as interveinal chlorosis and leaf tip necrosis.
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Cuttings treated with simazine on another light soil in 1973 showed
chlorosis of the early growth but not serious damage, even at 6.4 lb/A
(Table 2). No plot to plot difference in height or spread of the elder
plants could be discerned in sighting along the unusually uniform hedgelike
rows at the end of the season. There is a hint in Table 1 and Table 2,
though not statistically significant, that simazine may have reduced the
number of cuttings that started growth in the first week or two after ap
plication.

Simazine at 12 lb/A, diuron at 10 lb/A, and dalapon at 11 lb/A were
applied to one-year plants in Odessa silt loam in mid May of 1965 and
again to the same plots in 1966. Emerging basal shoots wet with diuron
spray showed necrosis and later abscission of the sprayed leaves. Dalapon
on such shoots stunted the sprayed emerging leaves. At the end of the
second season elder plant vigor under the three treatments was comparable
to that of somewhat weedy checks.

Factorial combinations of pronamide at 0, 2, and 6 lb/A with simazine
following at 0, 3, and 10 lb/A were applied at 3-year-old plants of 'Nova'
and 'York' in Allendale fine sandy loam in early May of 1975. The same
nine treatments were repeated in December following two rototillings dur
ing the summer. The only injury observed from pronamide was temporary
stunting of basal shoots wet by the May spray. Simazine at 10 lb/A re
sulted in interveinal chlorosis of early emerging leaves plus slightly
lighter leaf color in the 1975 and 1976 growing seasons, but not in obvi
ous growth reduction. A heavy quackgrass stand was reduced to a trace in
1976 by 6 lb/A pronamide or by the 2 lb/A combined with simazine, and to
about 20% by 2 lb/A pronamide alone or 10 lb/A simazine alone.

Established plants in Yates gravelly loam were damaged by terbacil
at 1.6 lb/A and by dichlobenil at 6 or 12 lb/A in 4% granules applied in
mid April of 1967. Terbacil resulted in serious foliage necrosis above
the level of spray contact. Dichlobenil reduced or eliminated the Growth
of new shoots from underground stems.

The several years and conditions under which simazine has been ob
served on elderberries point to its safety at and above effective weed
control rates. As supplements for surviving weeds, pronamide shows promise
as a fall treatment, and dalapon is possible for spring treatment of peren
nial grasses.

LITERATURECITED

1. Ourecky, D. K. 1977. Minor fruits in New York State. Inform. Bull. 11
New York State Coll. Agr. and Life Sciences.

2. Way, R. D. 1972. Elderberry growing in New York State. Ext. Bull. 1177
New York State Coll. Agr. and Life Sciences.
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HERmCIDESFOR NEWLYPLANTEDBWEBERRIES
1/

J. F. Ahrens -

ABSTRACT

Herbicides were sprayed over three cul tivars of highbush blueberry in
May 1978, 4 weeks after the bushes were planted into a fine sandy' loam soil.
The sprays were applied again the following May. Terbacil at 0.$ lb/A gave
excellent control of annual weeds for 2 months and fair control thereafter
with temporar,y l:R1tnot serious injur;y to the blueberry plants. At 1 or 2 lb/A,
terbacil injured excessively. Diuron at 1 lb/A, 8i.mazine at 1 lb/A, oryzalin
at 2 lb/A, and napropamide at 4 lb/A a180 gave acceptable control of annual
weeds for 2 or more months with no serious inju.ry to the blueberry plants.
Double or triple 'these rates caused excessive injur;y that was more evident
during the second season. Combinations of simazine at 1 lb/A plus oryzalin
at 2 lb/A, or napropamide at 4 lb/A gave more complete and longer lasting
weed control, bu.t more plant injury than either herbicide alone. Directed
sprays of glyphosate isopropylamine salt at 1, 2, or 4 lb ae/50 gal killed
all established weeds without injul'Y' to the blueberl'Y' plants, but repeated
applications were required as new seedlings germinated.

1/ Plant Physiologist, The Connecticut Agricultural Exper1Jllent Station, Valley
- Labora tory, Windsor, CT 06095.
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WEED CONTROL EXPERIMENTS IN SMALL FRUITS ON LONG ISLAND

1
G.W. Selleck, J.F. Creighton and W.J. Sanok

ABSTRACT

Weed control experiments were conducted in 1979 in blueberries Vaccini'Um
carymbosum; grapes (Vi tis spp.), and strawberries (Fragaria spp.). In
blueberries, two formulations of simazine 4L and 80W were appTTedat 3.36
and 4.48 kg/ha. Napropamide was applied at 3.36 and 4.48 kg/ha. Each
of these treatments resu Ited in excellent control of downy brome (Bromus
tectorum L.) at the June 4 rating. Control of Austrian fieldcress (Rorippa
austriaca (Crantz) Bess) was good at the June 4 rating but decreased by
July 5. The 4L formulation of simazine appeared to have a longer period
of activity.

In grapes napropamide, diuron and simazine at 4.48 kg/ha each pro
vided excellent control of barnyardgrass (Echinochloa crus-galli (L.)
Beauv.). Napropamide at this rate was not effective on pineappleweed
(Matricaria matricariodides (Less.) Porter) and the combination of napropa
mide and simazine each at 2.24 kg/ha was only 50% effective on this weed.
I n strawberries, some phytotoxicity was apparent with the use of diphenamid
at 6.72 kg/ha and terbacil at 0.28 kg/ha at the June 22 rating but at later
dates the injury was not apparent. DCPA at 10 kg/ha did not adequately
control fall panicum (Panicum dichotomiflorum Michx.) • The treatments
of diphenamid at 6.72, napropamide at 2.24, 3.36 and 4.48 kg/ha, terbacil
at 0.1 and 0.28 kg/ha and a combination of diphenamid at 6.72 and napro
pamide at 3.36 all provided excellent control of fall panicum on June 22
and July 17. By August 24 the control with each of these materials decreased
substantially except for the diphenamid/napropamide combination. Carpetweed
(Mollugo verticillata L.) was controlled with the DCPA, napropamide and
terbacil treatments. By August 24 the napropamide at 4.48 and combination
of diphenamid 6.72 and napropamide at 3.36 kg/ha treatments continued
to provide control of this weed.

INTRODUCTION

Interest in small fruits continue to increase on Long Island particularly
for "pick-your-own" strawberries and blueberries and grapes for roadside
stand and wine production. Many of the strawberry farmers have switched
to the "p ick-your-own" opera ti on because of I abor costs and often they wou Id
like to keep the beds in production for several years. In order to do this
they must continue to control weeds. Grapes have drawn a great deal of
interest on Long Island because with adequate disease control methods we
can now raise the preminum vinifera varieties for wine production. In addition
to this there is an increase in interest in fresh market or desert grapes
that could be sold at roadside stands. With these things in mind, several
trials were conducted to develop information and recommendations for adequate
weed control in these small fru its.

17Professor and Research Technician, L.I. Horticultural Research Lab and
agent Suffolk County Cooperative Extension, Riverhead, N.Y.
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MATERIALS AND METHODS

The strawberry variety Raritan was planted during the first week in
May on a sandy soil. Plots were 1.7 m. by 7.62 m. on a single-row of straw
berries. All applications were replicated four times and applied with a trac
tor-mounted sprayer delivering 61 I/ha at 2.5 atmospheres. The soil was
moist at the time of application. The materials applied included diphenamid
(N N-dimethyl-2,2-diphenylacetamide) at 6.72 kg/ha, DCPA (dimethyl tetra
chloroterephthalate) at 10 kg/ha, napropamide (2-(a-naphthoxy)-N,N-die
thylpropionamide) at 2.24, 3.36 and 4.48 kg/ha, terbacil (3-tert-butyl-5
chloro-6-methyluracil) at 0.1 and 0.28 kg/ha and a combination of diphena
mide at 6.72 and napropamide at 3.36 kg/ha. Ratings for the control of
fall panicum were made on June 22, July 17 and 24 and August 24. Carpetweed
ra ti ngs were made on Ju Iy 24 and August 24.

In grapes napropamide, diuron (3-(3,4-dichlorophenyl)-1,1-dimethylurea)
and simazine (2-chloro-4,6-bis(ethylamino)-s-triazine) were each applied
at 4.48 kg/ha and a combination of simazine at 2.24 plus napropamide 40 r 4
diuron at 2.24 kg/ha were applied on April 11. Oryzalin (3,5-dinitro-N,N di
propylsulfanilamide) was applied at 2.24, 4.48 and 8.96 kg/ha on June-,--g
to a non-bearing area of the vineyard. Treatments were replicated four
times and applied with a tractor-mounted sprayer as in strawberries. Weeds
present in the trial included barnyardgrass and pineappleweed. Ratings
were made on June 1 for the materials applied in April and later during
t he season for a II trea tmen ts.

In blueberries simazine at 3.36 and 4.48 and napropamide at 3.36 and
4.48 kg/ha were applied on April 17. The two rates of simazine were also
duplicated using the 4L or 80W formulations. Weeds present included Austrian
fieldcress and downy brome with ratings taken on June 4 and July 5.

RESULTS AND DISCUSSION

Percent weed control and phytotoxicity ratings in strawberries are
given in table 1. All materials and combinations provided good to excellent
early control of fall panicum. This control continued for several weeks,
but by July 24 the low rate, 0.1 kg/ha of terbacil had decreased greatly.
By the August 24 rating, only the combination of diphenamid and napropamide
continued to provide excellent control of fall panicum. Carpetweed was con
trolled using DCPA, napropamide, and the diphenamid-napropamide com
bination. Terbacil at the 0.28 kg/ha rate continued to provide carpetweed
control in July. By August 24, only the napropamide at 3.36 and 4.48 and
the combination of diphenamid-napropamide continued to provide good control.
This combination provided the best control in the trial.
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Napropamide, diuron, and simazine provided near perfect control of
barnyardgrass in grapes. However, napropamide at 4.48 kg/ha was not effec
tive on pineapple weed and the combination of napropamide 2.24 and simazine
2.24 kg/ha was only 50% effective by June 1. Oryzalin at 2.24,4.48, and
8.96 ma inta i ned comp lete control of barnyardgrass throughout the season
with no phytotoxicity to the grapes. Oats planted on August 13 were severely
stunted with only about 40% of a stand in the areas treated with napropa
mide and simazine. In blueberries, simazine at 3.36 and 4.48 kg/ha and
napropamide at 3.36 and 4.48 kg/ha provided excellent control of downy
brome and good control of Austrian fieldcress on June 4. By July 5 the per
cent control of both weeds had decreased. The simazine 4L formulation main
tained better control of both weeds than the 80W formulation.
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Table 1. Percent control of weeds and phytotoxicity with herbicides in strawberries

Percent Weed Control
Rate Phytotoxicity1/ Fall Panicum Carpetweed

Chemical kg/ha 6/22 6/22 7/17 7/24 8/24 7/24 8/24

diphenamid 6.72 2.0 100.0 77 .0 77 .0 25.0 32.0 15.0
DCPA 10.08 0.0 85.0 92.0 70.0 52.0 95.0 62.0

napropamide 2.24 0.0 87.0 90.0 77 .0 62.0 100.0 62.0
napropamide 3.36 0.0 85.0 98.0 85.0 72.0 97.0 82.0
napropamide 4.48 0.0 92.0 90.0 80.0 82.0 100.0 85.0
terbacil 0.1 0.0 82.0 75.0 27.0 25.0 67.0 25.0
terbacil 0.28 1.2 100.0 97.0 82.0 55.0 92.0 57.0
diphenamid 6.72

napropamide 3.36 1.0 91.0 97.0 95.0 95.0 100.0 95.0
Check (shoots per 0.3 m2) 4.7 5.2 2.5 3.5

1/ 0 ..= no lnJury
10 = death

Table 2. Percent control of weeds with herbicides in blueberries

Percent Weed Control
Rate Austrian Fieldcress Downy Brome

Chemical Formulation kg/ha 6/4 7/5 6/4 7/5

simazine 4L 3.36 70 60 95 90
simazine 4L 4.48 80 60 95 70
simazine 80W 3.36 70 33 85 0
simazine 80W 4.48 85 73 90 33
napropamide 50WP 3.36 85 60
napropamide 50WP 4.48 95 63
Check (percent cover) 28 35

N
-....I
-l':'-
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USE OF GLYPHOSATE ON CRANBERRYBOGi lAND ITS
EXTRACTION FROM CRANBERRIES~

Robert M. Devlin and Karl H. Deubert~

ABSTRACT

Glyphosate wipe treatments were tested as a method for the
control of longleaf aster, spike rush, three-square sedges, and
narrowleaf goldenrod on cranberry bogs. Complete control of all
four weeds was achieved without cranberry vine injury or adverse
effects on yield, berry size or color development. GLC analyses
of berries from treated plots show no trace of glyphosate or its
major metabolite, aminomethylphosphonic acid.

INTRODUCTION

Cranberry bogs of southeastern Massachusetts are plagued
by a number of weeds for which there are no adequate controls.
Four of these weeds--spike rush (Juncus effusus L.), narrow
leaf golden rod (Solidago tenuifolia Pursh), three-square
sedge (Scirpus americanus Pers.) and longleaf aster (Aster novi
belgii L.)--infest approximately 50% (5500 acres) of the bog
acreage of this cranberry growing region (3) causing a 5% re
duction in yield that is equivalent to an annual loss to the
grower of $1,200,000.

All of the above-mentioned weeds, when mature, are con
siderably taller than cranberry vines, a situation that allows
for the use of a wipe technique with a non-selective herbicide
for their control. The present study describes a highly succes
sful use of glyphosate N-(phosphonomethyl) glycine under

11 Paper No. 2324, Massachusetts Agricultural Experiment Sta
tion, University of Massachusetts at East Wareham. This re
search project is supported from Experiment Station Project
No. 421.

1/ Professor of Plant Physiology and Associate Professor of
Residue Chemistry, Laboratory of Experimental Biology,
Cranberry Experiment Station, East Wareham, MA 02538.
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these circumstances.

MATERIALS AND METHODS

Plots 60 sq m in area were established on two sections
of the Cranberry Experiment Station state bog that contained
longleaf aster, narrowleaf goldenrod, three-square sedge, and
spike rush. Glyphosate was applied with a wooden frame,
shaped like a hockey stick with its lower member wrapped with
several thicknesses of absorbant material. The absorbant ma
terial was soaked with different concentrated solutions of
glyphosate and then wiped onto the weeds above the cranberry
(Vaccinium macrocarpon Ait. cv. Early Black) vines. The solu
tions of glyphosate tested were prepared by diluting the com
mercial product (Roundup-480 g a.i./l) with 20, 10, and 5
parts water. All applications were made on July 31, 1978
when the weeds were mature and all tests were replicated twice.

On September 28 the plots were scoop-harvested, the ber
ries immediately weighed, and size determined by the number of
berries required to fill a standard 250 cc cranberry measuring
cup. Subsamples were taken from each sample at harvest and
immediately frozen to stop further color development. Pigment
concentration was determined after all of the subsamples had
been frozen at least 30 days. Color was analyzed by the method
of Fuleki and Francis (2) with slight modification (1).

Subsamples for extraction and analysis for possible gly
phosate residue were taken from berries harvested from plots
treated with the highest rate of glyphosate used in this study.
The analytical residue method for glyphosate and aminomethyl
phosphonic acid in grapes, developed by Monsanto, was modified
for the extraction of these chemicals from frozen cranberry
fruit. The sample size was reduced to 12.5 g and the residues
were eluted from the anion exchange resin (AG 1 X4, bicarbonate
form) with 6 x 25 ml of 0.5 Mammonium bicarbonate. During
column chromatography on AG 50 X8, the first 13 ml of eluate
were discarded, the following 10 ml were collected (parent com
pound), the next 10 ml discarded, and the last 25 ml collected
(metabolite) .

These modifications resulted in 58% recovery at 0.3 ppm
for the parent compound. The starting point for the collection
of eluate for the parent compound from the cation column was
important. Unknown compounds, eluting with the first 13 ml
interfered with the derivatization of the residues. Elution
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of these compounds was not complete at 13 ml. Except for re
duced sample size, no further attempts were made to improve the
recovery.

The derivatized extracts were analyzed on a Varian 3700 gas
chromatograph equipped with FPD and flow diverter. The 5' x 1/8"
stainless steel column was packed with 3% OV 17 on 100/120 Vara
port 30. Injector and detector temperatures were held at 220

oC.

The following temperature program was found to produce acceptable
peaks: 140 o-185 0C, program (8/min) starting 4 min after injec
tion.

RESULTS AND DISCUSSION

As expected, all glyphosate wipe treatments gave complete
control of spike rush, narrowleaf goldenrod, three-square sedge,
and longleaf aster (Table 1). Also, 100% weed control was ob
tained with no adverse influence on vine growth or appearance
(Table 1). Symptoms of phytotoxicity in the weeds were first

observed as a gradual yellowing of the green tissues paralleled

Table 1. Influence of glyphosate wipe treatments in the control
of longleaf aster, three-square sedges, spike rush and
narrowleaf goldenrod.

Glyphosate Vine
Dilution . a Aster Sedge Rush GoldenrodInJury

20 to 1 1 10 10 10 10
10 to 1 1 10 10 10 10

5 to 1 1 10 10 10 10

a Weed control and vine injury rated on a scale of 1-10;
1 represents no effect and 10 complete control.

by a slow withering of the growing tips. Twenty days after
glyphosate application all treated plants were obviously dead.

Any consideration of the use of a herbicide on cranberry
bogs has to take into account its effect on yield, berry size,
and color development. Obviously, any significant reduction
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Figure 1. Analysis by GLC o£ derivatized glyphosate.
The top chromatogram represents a field sample of
cranberries and the bottom sample a field sample
fortified to 0.3 ppm glyphosate.
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in yield or berry size is important. Also, the cranberry owes
much of its commercial value to its red color. Any herbicide
that adversely influences this characteristic cannot be con
sidered for use on cranberry bogs. Data in Table 2 show that
glyphosate wipe treatments had no effect on color development,
yield, or berry size.

Table 2. Influence of glyphosate wipe treatments on yield,
berry size, and color development.

G1yphosate Yield Anthocyanin Cup
Dilution (kg/ha) (ug/g berry) Count

Control 14609 363 91.0
20 to 1 14214 351 95.5
10 to 1 14095 367 91.0

5 to 1 14826 337 93.0

As Figure 1 shows, no glyphosate was found in berries har
vested from plots treated with the highest rate of glyphosate
used in this study. This was also true for the major metabo
lite of glyphosate, aminomethy1phosphoric acid. No residue
was expected since the method of application excluded the cran
berry vines from the herbicide.

This study demonstrates that glyphosate, as an over-the
top wipe treatment, could be a very effective and safe herbi
cide on cranberry bogs. In addition, this type of treatment
precludes any herbicide contamination of the crop. Consequent
ly, cranberry growers are anxious to obtain federal registra
tion of glyphosate for use on cranberry bogs.

LITERATURE CITED

1. Devlin, R.M. and I.E. Demoranvi11e. 1970. Influence of
2-ch1oroethy1phosphonic acid on anthocyanin formation,
size, and yield in Vaccinium macrocarpon cv. -Early
Black." Physio1. Plant. 23:1139-1143.

2. Fu1eki, T. and F.J. Francis. 1968. Quantitative methods
for anthocyanins. 1. Extraction and determination of
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total anthocyanin in cranberries. J. Food Sci. 33:72-77.

3. Peterson, B.S., C.E. Cross, and N. Tilden. 1968. The cran
berry industry in Massachusetts. Mass. Dept. Agr. Bul. 201:
1-76.
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THE INFLUENCEOF WATERQUALITY, VOLUMEAND SURFACTANTON EFFICACY OF
GLYPHOSATEON PERENNIALWEEDS

G. W. Selleck l /

ABSTRACT

Certain commercial applications and experiments with glyphosate
[N-(phosphonomethyl)glycine] on Long Island provided only marginal control
of hedge bindweed (Convolvulus sepium L.) and yellow nutsedge (Cyperus
esculentus L.). Hard water used as a carrier was suspect as being responsi
ble for reduced efficacy.

The control of hedge bindweed was improved in 1977 experiments using
tap water at 15 gpa containing 230 ppm Ca/Mg hardness vs 40 gpa. The reverse
was true when distilled water was used, but glyphosate performance was
improved with distilled water vs tap water. In 1979, mutsedge control was
improved with distilled water vs tap water, with carrier volumes of 15 gpa
vs 40 gpa and with the addition of 0.5% Mon 0011 surfactant by volume in the
spray.

INTRODUCTION

Yellow nutsedge is widely distributed on the approximately 60,000 acres
of agricultural land on Long Island. Yellow nutsedge is extremely competi
tive in vegetable crops such as onions, or crucifers and it's characteristic
dense stand makes the establishment of slow growing seedling shrubs and trees
very difficult. Hedge bindweed is also a vigorous perennial competitor which
is becoming increasingly prevalent in vegetable and ornamental crop production.
Glyphosate is effective for both yellow nutsedge and hedge bindweed, but due
to a lack of selectivity, applications must be made in the off-season or in
those few crops which are resistant.

Glyphosate treatments applied to hedge bindweed in the mid-bloom stage
provided only 40 and 60% control at rates of 3.36 and 4.5 kg/ha, respectively,
in late August. Applications at late bloom were more effective, and in each
case efficacy was improved with the addition of surfactant Mon 0011 (3).
This level of control was much lower than that obtained in previous experi
ments (2). In other experiments conducted the same year but in different
locations, the degree of control ranged from fair to excellent. One of the
differences was the source of water for spraying. Glyphosate performed well
when applied in water with Ca, Mg hardness of 30 and 80 ppm, and the addition
of surfactant Mon 0011 did not improve performance. At another location where
the efficacy of glyphosate was sub-standard, the water had a Ca, Mg hardness
of 230 ppm, and the addition of Mon 0011 surfactant at 1% by volume improved
performance.

l/ Professor of Vegetable Crops, Cornell Univ., L. I. Hort. Res. Lab.,
Riverhead, N.Y.
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Subsequently, occasional commercial applications of glyphosate for
perennial weed control on Long Island have not provided the usual high stand
ard of control. Experiments were conducted to ascertain if the performance
of glyphosate could be affected by water hardness, water volume and the
addition of Mon 0011 surfactant.

MATERIALSANDMETHODS

Glyphosate at 2.24 and 4.5 kg/ha was applied June 4 in 1977, August 12,
1978 and July 1 in 1979. In 1978 and 1979, the application rates were
reduced to 1.5 and 3 lb/A. Treatments were made at mid- to late -bloom stage
with a knapsack sprayer on plots 2.2 by 9 m replicated three times. Each
rate was applied in tap and distilled water at 15 and 40 gpa. Mon 0011 sur
factant was applied at 0.5% total volume in 1978 and 1979. The water used
in the test contained 230 ppm Ca and Mg in 1977 and 1978, and 100 ppm Ca and
22 ppm Mg in 1979. Percentage control was based on visual estimates of
treatments and adjacent check plots.

RESULTS

In 1977, the control of hedge bindweed was significantly improved with
glyphosate in 15 gpa Vs 40 gpa using tap water, but the reverse was true with
distilled water (Table 1). In 1979 with tap water containing only 122 ppm of
Ca and Mg, the performance of glyphosate on yellow nutsedge was significantly
less effective than that in distilled water (Table 2). Nutsedge control was
improved with glyphosate applied in 15 gpa water vs 40 gpa, and the addition
of Mon 0011 surfactant also significantly improved control (Table 2). Though
trends appeared similar with hedge bindweed in 1979, the differences were not
statistically significant. There were no differences in any of the treatments
in 1978 due to predation of Argus Tortoise beetle (Chelymorpha cassidea Fab.)
on hedge bindweed within a few days of application.

The apparent contradictory results with water volumes in 1977 could be
explained on the basis that improved performance in tap water at 15 gpa reduced
the amount of Ca and Mg salts to interact with glyphosate. In distilled water
(free of salts), the improved spray coverage with 40 gpa could account for the
improved control.

There are isolated cases of water hardnesses reaching 500 ppm on Long
Island. It seems likely that the occasional sub-standard performance of gly
phosate can be attributed to high levels of water hardness, a phenomenon which
has occurred in other areas, for example in Saskatchewan, Canada (1).
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Table 1. Percentage control of hedge bindweed with glyphosate in two
volumes of distilled and tap water, 1977.

Water carrier Rate Ib/A
Source Volume 2 4 Meana

Tap 40 79 85 sr.o"
Tap 15 93 90 92.6 c

Distilled 40 91 98 94.3 d

Distilled 15 81 88 87.0 e

anumber designated b is statistically different from c and d from e,

at the 570 level, F-test.

Table 2. Percentage control of hedge bindweed and yellow nutsedge with
glyphosate in two volumes of distilled and tap water, with and
without Mon 0011 surfactant.

Water source
or volume

gpa 15
gpa 40

X
Tap H20

gpa 15

Yellow
Surfactant
Tap Dist

74 91
68 81

78.5 d

Surfactant
77
68

nutsedge
No surfactant

Tap Dist X

73 76
61 71

70.3 e

No surfactant X
~g 75~Of

Hed~e

Surfactant
Tap Dist

77 91
68 72

77 .0
Surfactant

74
68

bindweed
No surfactant

Tap Dist X

75 83 81.5
80 77 74.3

78.8
No surfactant X

73
61 69.0

Distilled H
2
,Q

gpa 15 91
72

83
77 80.8 g 91

81
96
71

85.0

anumber designated b is statistically different from c, d from e, and f from g
at the 5% level F-test.
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1. Rajkomar I. and R. Ashford. 1979. Effect of water quality on phytotoxicity
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2. Selleck, G. W., T. Zabadal and S. M. McCargo. 1975. Glyphosate for weed
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WEEDCONTROLFOR MUSKMELONSGROWNON PLASTIC MULCH

S.F. Gorske 11

ABSTRACT

Several herbicides were evaluated for weed control and muskmelon
(Cucumis melo) phytotoxicity when used under a clear plastic mulch.
Bensulide-rn-combination with chloramben (methyl ester or salt), or nap
talam did not adversely affect muskmelon yield. Other treatments of nap
talarn plus diclofop, or metolachlor did not adversely affect the musk
melon. Treatments with ethalfluralin and DCPAprovided good results.
Bensulide plus dinoseb reduced muskmelon plant vigor and yield.

There was no significant difference as to earliness of first har
vest or total yield when comparisons were made between clear, black and
photodegradable brown plastics.

The highest yielding treatments were not the most weed-free treat
ments. Most of the treatments provided acceptable weed control includ
ing the unweeded check.

The first year of this two year study was conducted at Bridgeton,
NJ with the second year's trials being carried out at Columbus, OH.

lIAsst. Prof., Dept. of Horticulture, Ohio Agricultural Research and
Development Center and The Ohio State University, Columbus, OH 43210.
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CUCUMBERRESPONSETO DICLOFOP

1/
C. E. Beste-

ABSTRACT

Diclofop provided excellent grass control and cucumber safety when
applied preemergence and postemergence in a Norfolk loamy sand (0.6% O.M.).
In one study in 1979, the combination of diclofop preemergence plus post
emergence appeared to cause some vigor reduction. Naptalam, which is weak
on grasses, provided erratic control of broadleaf weeds such as lambsquarters
and purslane, and naptalam is only partially satisfactory for broadleaf weeds
in a combination with diclofop. Chloramben or dinoseb combinations with
diclofop did not completely control broadleaf weeds but yields were satis
factory. An effective broadleaf herbicide is needed for combinations with
diclofop in cucumbers.

1/ Assoc. Prof., Dept. of Horticulture, Univ. of Maryland, College Park 20742
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GREENPEPPER ANDEGGPLANTTOLERANCETO METRIBUZIN

S.F. Gorske 11

ABSTRACT

Green pepper (Capsicum annum) and eggplant (Solanum melongena var.
esculentum) transplants were evaluated during the summer of 1978 for
tolerance to metribuzin. The study was conducted on an aura loam soil
with 2% organic matter at Bridgeton, NJ. Metribuzin was applied with
three different methods: preplant incorporation, preplant not incorpor
ated, and post transplant. Rates of metribuzin varied from .07 kg/ha to
.4 kg/ha.

Eggplants were severely injured when the metribuzin was applied pre
plant incorporated, however, the plants outgrew this injury and produced
acceptable yields. Preplant applications of metribuzin produced few phy
totoxic symptoms to the eggplant transplants. Post transplant treatments
with the wettable powder formulation of metribuzin resulted in little
foliar damage. However, the flowable formulation caused injury to most
of the leaves on the eggplant.

All rates and methods of application of metribuzin caused varying
degrees of phytotoxicity to green peppers. Low rates (.07 kg/ha) applied
preplant and post transplant caused the least amount of injury. Preplant
incorporated treatments were extremely phytotoxic to the green peppers.

1/Asst. Prof., Dept. of Horticulture, Ohio Agricultural Research and
Development Center and The Ohio State University, Columbus, OH 43210.
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THIOCARBAMATEEXTENDERSIN SWEETCORN'l?RY BEAN,
POTATOES, ANDYELLOWNUTSEDGE-

D. T. Warho1ic, B. J. Hughes, A. McCue, and T. Vrabel~/

ABSTRACT

An effort was made to evaluate the performance of prep1ant incorporated
treatments of EPTC, EPTC plus 25788, butylate, and vernolate with and with
out extenders on the following: sweet corn, dry bean, Irish potato, and in
a non-crop yellow nuts edge situation. Formulations of EPTC and verno1ate
from two different companies, Stauffer (S) and PPG Industries (P), were also
tested.

The sweet corn trial was located on very heavily infested nuts edge
ground. Redroot pigweed was the principal broad1eaf weed. Initial nuts edge
control by EPTC plus 25788 (S) and butylate (S) at 4 or 6 1b/A was excellent.
The addition of an extender to either compound did not increase the longev
ity of nutsedge control. The addition of 1 1b/A of atrazine at the spike
stage of corn was more beneficial for redroot control than the addition of
an extender. Yields were taken.

Formulations of 3 and 4 1b/A ot EPTC (S,P) and verno1ate (S,P) with and
without an extender were evaluated in dry beans ('Redk10ud'), primarily for
control of redroot pigweed. None of the compounds provided adequate season
long control of redroot. The addition of an extender increased neither
activity nor longevity of control. Crop toxicity was observed from 3 and 4
1b/A of verno1ate (P) and verno1ate plus extender (S). Yields were not
taken.

In the potato test, no differences were observed in the activity of 3
or 4 1b/A of EPTC (S,P) or verno1ate (S,P) for control of redroot or 1ambs
quarters. The addition of an extender did not increase or prolong their
activity. Excellent control of these weeds, however, was provided by de
layed prep1ant incorporated treatments of 1 1b/A of 1inuron, 0.50 1b/A of
metribuzin, or the 3.0 1b/A of EPTC (S) from the 23.4 SX formulation.

In the non-crop nutsedge test, butylate (S) at 3 or 4 1b/A provided
better nuts edge control than either EPTC plus 25788 (S), EPTC (P), or verno
late (S,P). With the exception of EPTC plus 25788 no benefit was observed
from the addition on an extender.

In summary, based on one year's work, it appears that both successful
initial weed control and a wise choice of herbicide(s) for control of a
specific weed spectrum were more important than the presence or absence of
extenders.

l/Paper No. 766, Department of Vegetable Crops, Cornell University, Ithaca,
New York 14853.

~/Research Support Specialist and Graduate Students, Department of Vegetable
Crops, Cornell University, Ithaca, New York 14853.
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SWEETCORNANDWEEDRESPONSETO DIFFERENTLYTIMED
POST EMERGENCEAPPLICATIONS OF ATRAZINE'l/
2;4-D, DICA}ffiA, ALACHLORPl~D }lliTOLACHLOR-

P.L. Minotti, B.J. Hughes, R.D. Sweet and D.T. Warholic~/

ABSTRACT

Applications of dicamba to sweet corn beyond the spike stage caused severe
injury and yield reductions regardless of rate, although weed control was excel
lent. The addition of 2,4-D to atrazine oil mixtures or mixtures of atrazine,
oil and alachlor injured corn 40 cm tall and reduced yields. However, spike
stage applications were safe.

Excellent weed control was obtained with mixtures of low rates of atrazine,
oil and acetanilides at low or higher rates. Differences in corn tolerance to
these post emergence mixtures comparing alachlor and metolachlor at different
rates and timings were subtle, not entirely consistent and somewhat dependent
on variety. Further work is required to determine if any of these differences
are of practical significance to growers.

INTRODUCTION

The utility of post emergence applications of 0.56 kg/ha of atrazine [2
chloro-4-(ethylamino)-6-(isopropylamino)-s-triazine] with an oil-surfactant
blend for weed control in sweet corn (Zea nays var. rugosa) is well recognized
(2). Moreover, with proper timing, excellent control of annual grasses has
also been obtained with these same low rates when 0.84 kg/ha of alachlor [2
chloro-2' ,6'-diethyl-N-(methoxymethyl) acetanilide] is added to the mixture (1).
This three-way low rate combination is frequently used by growers in the North
east.

Before the use of alachlor Dickerson and Sweet (3) demonstrated a consid
erable boost in activity against broadleaves, annual grasses and yellow nut
sedge (Cyperus esculentum L.) when the atrazine-oil mixture was supplemented
with 2,4-D [(2,4-dichlorophenoxy) acetic acid]. However, 2,4-D produced vary
ing degress of crop injury and yields were reduced 10 to 15%. Growers SOlae
tip~s ask about beefing up their atrazine oil mixtures, particularly if broad
leaf perennials are present, and have been advised to back off because of our
previous experience. However, the effect on spike stage corn is not known;
the previous work relates to corn 20 cm or more in height.

Thus, one objective of the experiments reported herein was to examine
more closely the effect of crop stage on tolerance to 2,4-D and other post
emergence treatments. A second was to see if higher rates of alachlor might
be safely utilized in atrazine-oil mixtures in hope of getting better control
of later emerging grasses. A related objective was to see what extent metola-

1/- Paper No. 764, Vegetable Crops Department, Cornell University. Ithaca, NY
14853.

l/Associate Professor, Graduate Student, Professor and Research Support Spe
cialist, respectively.
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ch10r [2-ch10ro-N-(2-ethyl-6-methy1pheny1)-N-(2-methoxy-1-methy1ethy1) aceta
nide] might be substituted for a1ach10r in these atrazine-oi1-acetani1ide mix
tures. Finally, for those who may wish to get away from atrazine entirely, we
reexamined the safety of the very effective broad1eaf herbicide dicamba (3,6
dich10ro-0-anisic acid). As with 2,4-D, we had previously found dicamba to
be unsafe but had not tried it on spike stage corn. We thus examined whether
or not adjustments in timing and/or rate might produce the desired margin of
safety.

MATERIALSANDMETHODS

The two experiments reported herein were conducted in 1979 at the Homer C.
Thompson Vegetable Research Farm in Freeville, NY. In the first (Table 1).
Gold Cup sweet corn was planted June 18 in a Howard gravelly loam with a pH
of 5.9 and an organic matter content of 3.3%. Rows of Japanese millet (Echin
achloa crus-ga11i L. Beauv var. frumentacea) were seeded between the cor;-rQWs.
The area had been fertilized with 672 kg/ha of 13-13-13. Treatments were quad
ruplicated and consisted of four rows 91 cm wide and 4.6 m long. The at spike
treatments were applied on June 28 when the sky was overcast, the air tempera
ture was 17.2°C, the humidity was high and the wind about 5 kph. Treatments
to 40 cm corn were applied on July 16 under an intermittent sky with high humid
ity, air temperature of 29.4°C and a wind speed of 4 to 5 kph. Plots were fre
quently inspected for symptoms of crop damage and weed control ratings were
taken on July 31. The center two rows of each plot were harvested for yield on
September 19.

In the second experiment both Gold Cup and Silver Queen were planted on
June 14 to an Eel silt loam with a pH of 6.4 and an organic matter content of
5.6%. The entire treatment area had received 1008 kg/ha of 13-13-13 fertilizer
and 3.86 kg/ha of active butylate (S-ethy1 diisobuty1thiocarbamate) incorpora
ted the same day. Treatment plots were in triplicate and the same size as
above. The spike treatments were applied on June 26 under sunny skies and low
humidity with an air temperature of 15.6°C and a 2 kph wind. Treatments to 20
cm corn were applied on July 13 under sunny skies, low humidity, air tempera
ture of 30.6°C and with winds less than 4 kph. Treatments to 35 cm corn were
applied on July 19 under sunny skies, high humidity, an air temperature of 30.6°C
and wind less than 4 kph.

Corn injury and weed control ratings were recorded on July 23 and August 7
and plots were inspected regularly for injury symptoms. The center two rows
of the four row plots were harvested for yield on September 10 for Gold Cup
and September 15 for Silver Queen.

RESULTSANDDISCUSSION

Experiment 1

The addition of 2,4-D to mixtures of atrazine and oil or to mixtures of
atrazine, oil and a1ach10r resulted in severe leaf distortion characterized
by a rolling and twisting of the middle leaves when applied to 40 cm corn.
This injury was reflected in yield reductions primarily due to reduced ear
size (Table 1). The effect appeared worse when alachlor was present. The
2,4-D slightly improved the activity of the mixtures on the 18 cm millet
even when low ~tes of alachlor were present. At this stage the higher rate
of a1ach10r (2.24 kg/ha without 2,4-D) gave perfect millet control without
corn injury.
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In contrast, the same 2,4-D mixture causing ~n]ury to 40 cm corn was safe
when applied to spike stage corn. At this stage 2,4-D slightly improved al
ready acceptable activityofatrazine and oil on millet. Any mixture with ala
chlor gave perfect control at the spike stage. There was a suggestion that
the higher rates of alachlor somewhat reduced ear size at the spike stage
which was not the case when applied to 40 cm corn.

Experiment 2

Dicamba gave excellent weed control at all rates and timings but caused
severe injury to both varieties when applied to either 20 cm or 35 cm corn
(Table 2). Visual symptoms closely resembled those produced by the 2,4-D
mixture applied to 40 cm corn in the previous experiment. If anything, they
were more pronounced. Injury to 35 cm corn was greater than that on 20 cm
corn. When applied to spike corn either formulation appeared safe for Gold
Cup up to the .56 kg rate. There was a suggestion of reduced yields with
Silver Queen, however.

The application of 2,4-D alone at the spike stage was safe for both vari
eties. Control was less effective than with dicamba but still acceptable.

All mixtures of atrazine, oil and alachlor or atrazine, oil and metola
chlor gave excellent weed control even when the acetanilides were present at
0.84 kg rate. Substituting an equivalent rate of metolachlor for 0.84 kg of
alachlor in the standard low rate mixture of atrazine-oil-alachlor made no
difference with the Silver Queen variety, but may have been tougher on the
Gold Cup variety. On the other hand 2.24 kg of metolachlor at spike stage
seemed safer in the mixture than an equivalent amount of alachlor with the
Silver Queen variety.

In general the effects of the acetanilide rates and timings on corn yields
and the differences between alachlor and metolachlor were rather subtle. Fur
ther experimentation is required to determine if such differences are of prac
tical significance to growers. On the other hand, it is clear that later than
spike application of dicamba or 2,4-D with oil are very risky.

LITERATURECITED

1. Akobundo, 1.0., R.D. Sweet, W.B. Duke and P.L. Minotti. 1975. Weed re
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67-70.

2. Dickerson, C.T. and R.D. Sweet. 1967. Atrazine and oil for postemergence
weed control. Proc. Northeast Weed Control Conference 21: 106-113.

3. Dickerson, C.T. and R.D. Sweet. 1968. Atrazine, oil and 2,4-D for post
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TABLE1. Yield and weed control in sweet corn as affected by postemergence applications of atrazine,
atrazine plus 2,4-D, atrazine plus alachlor and atrazine plus alachlor plus 2,4-D at differ
ent growth stages.

Plot Yields
9/191/Treatment-

Rate
kg/ha
a. i.

Stage
of

corn

2/Crop--
rating

7/31

2/Weed Control-
7/31

Millet Rrpw lIears kg/ear

a t r + oil
atr + oil + 2,4-D

atr + oil + ala
atr + oil + ala + 2,4-D
atr + oil + ala

atr + oil
atr + oil + 2,4-D

atr + oil + ala
atr + oil + ala + 2,4-D
atr + oil + ala

handweeded check
unweeded check

.56

.56 + .42

.56+ .84

.56 + .84 + .42

.56+2.24

.56

.56+ .42

.56 + .84

.56 + .84 + .42

.56 + .2.24

spike
spike

spike
spike
spike

40 cm
40 cm

40 cm
40 cm
40 cm

9.0
9.0

9.0
9.0
8.8

9.0
5.3

9.0
3.5
8.8

9.0
9.0

7.8
8.5

9.0
9.0
9.0

5.0
6.5

5.3
7.3
9.0

8.0
3.2

9.0
9.0

9.0
9.0
9.0

7.8
9.0

8.2
8.8
8.5

6.8
2.0

28.0
28.5

26.0
27.0
29.0

26.5
28.5

23.5
31.0
27.8

26.3
21.5

0.25
0.25

0.25
0.24
0.23

0.25
0.22

0.25
0.20
0.25

0.25
0.18

l/Oil was Booster +E at 1.6% by volume. Atrazine applied as 4L, alachlor as 4EC and 2,4-D as amine
salt (Formula 40, Dow).

~/Rating scale of 1-9; 9 = perfect crop or complete absence of weeds.

N
<o
......



TABLE2. Yield and weed control in sweet corn as affected by postemergence applications of dicamba, 2,4-D,
atrazine plus alachlor and atrazine plus metolachlor at different growth stages.

Rate Stage C . 2/ 2/ Plot Yields
1/ .r op r a t t.ng-: Weed Control-

Treatment- kg/ha of 7/23 8/7 G.Cup 9/10 S.Queen 9/15
N

a. i. corn G.Cup S.Queen Colq Rrpw Galz Shpu liears kg/ear ffears kg/ear <o
N

-
dicamba 4S 0.28 spike 8.7 9.0 9.0 8.3 8.3 7.3 14.3 0.27 13.3 0.24
dicamba 4S 0.50 spike 8.0 8.3 9.0 9.0 9.0 8.0 17.5 0.27 13.3 0.22
dicamba 2S 0.50 spike 8.3 8.7 9.0 9.0 9.0 9.0 15.7 0.27 9.7 0.23
dicamba 4S 1.00 spike 6.7 8.0 9.0 9.0 9.0 9.0 13.5 0.25 16.0 0.23

dicamba 4S 0.28 20 cm 6.3 7.7 9.0 8.7 8.7 7.7 8.3 0.25 7.3 0.20
dicamba 4S 0.50 20 cm 5.3 5.3 9.0 9.0 9.0 8.0 16.3 0.21 10.0 0.19
dicamba 2S 0.50 20 cm 6.0 6.0 9.0 9.0 9.0 7.3 17.0 0.20 12.0 0.16
dicamba 4S LOO 20 cm 5.0 5.3 9.0 9.0 9.0 9.0 12.0 0.18 11. 7 0.14

dicamba 4S 0.28 35 cm 6.0 6.3 9.0 9.0 9.0 8.3 15.0 0.23 10.3 0.17
dicamba 4S 0.50 35 cm 5.0 4.7 9.0 9.0 9.0 7.7 16.3 0.21 7.3 0.14
dicamba 2S 0.50 35 cm 5.0 5.0 9.0 9.0 9.0 8.0 9.0 0.23 5.3 0.11
dicamba 4S 1.00 35 cm 3.3 4.0 9.0 9.0 9.0 9.0 9.0 0.22 8.7 0.09

2,4-D 0.14 spike 8.7 8.3 8.3 6.0 7.3 7.3 15.3 0.27 12.7 0.25
2,4-D 0.28 spike 8.7 8.3 8.3 8.3 7.7 7.7 16.5 0.26 12.7 0.25

atr + ala + oil 0.56+0.84 spike 8.3 8.7 9.0 9.0 9.0 9.0 17.0 0.26 11.0 0.25
a t r + ala + oil 0.56+2.24 spike 7.0 8.0 9.0 9.0 8.7 9.0 16.0 0.25 11.0 0.22

atr + ala + oil 0.56+0.84 20 cm 8.7 7.7 9.0 9.0 9.0 9.0 15.0 0.25 9.3 0.26
a t r + ala + oil 0.56 + 2. 24 20 cm 6.7 6.7 9.0 9.0 9.0 8.7 13.5 0.26 12.7 0.23

atr + meta + oil 0.56+0.84 spike 7.7 8.7 9.0 9.0 9.0 8.7 14.3 0.24 12.7 0.24
atr + meta + oil 0.56+2.24 spike 6. 7 7.0 9.0 9.0 9.0 9.0 12.0 0.25 12.3 0.24

atr + meta + oil 0.56+0.84 20 cm 7.7 7.7 9.0 9.0 9.0 9.0 16.0 0.22 13.0 0.23
atr + meta + oil 0.56+2.24 20 cm 6.0 6.3 8.7 9.0 9.0 9.0 11.0 0.28 12.3 0.23

check -- -- 8.5 8.9 5.5 5.2 7.0 7.3 9.5 0.25 11.0 0.22

l/All plots including checks received 3.86 kg/ha a.i. butylate PPI on June 14. Checks were replicated 6
times. Alachlor was formulated as 4EC, metolachlor as 50WP, 2,4-D as the amine salt (Formula 40, Dow) and
atrazine as the 4L. Oil was Booster +E at 1.6% by volume.

l/Rating scale of 1-9; 9 = perfect crop or complete absence of weeds.
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PROBLEMS ASSOCIATED WITH HERBICIDE USE
IN ORCHARDS ON LIGHT SOILS

John A. Meade and William V. Welker 1/

In the second edition (1952) of "Weed Control" by Robbins. Crafts.
and Raynor. the authors outlined the weed problems associated with orchards
and concluded that weeds were detrimental to tree fruits in several ways and
should be eliminated. Cultivation was suggested but precautions against
forming a plow sole were emphasized. The authors warned against the use
of sodium chlorate. borax. and carbon bisulfide but did suggest the use of
heater oi.l , diesel oil with dinitrophenols and 2.4-D (used carefully).
Shortly after the publication of this book. the substituted ureas and the
triazines were introduced making weed control in orchards more effective
as well as safer.

There remain. however. to this day some areas in which effective.
safe weed control in tree fruits is difficult to obtain. One such area in New
Jersey (and other coastal plain states) is the area of light sandy or porus
gravelly soils of South Jersey. In a situation such as this with low clay and
organic matter content. herbicides are not held in the soil and are readily
available to the tree roots.

The problems showing up in these light soils are common to many
crops. There is a notable difficulty in obtaining a balance between accept
able weed control and avoiding injury to the trees. The problem normally
is more critical with peaches than with apples. There are several reasons
for this. South Jersey peaches have. for years. been acknowledged as the
best in flavor. Peach plantings have traditionally been established on higher
elevations (10-20' above surrounding areas) for better air drainage. These
knolls are also sandy. These soils dry out faster at peach ripening time
and this contributes to the flavor and sweetness of the peaches. However.
locating the peaches on such sites contributes to the problem of obtaining
satisfactory weed control while avoiding injury to the peach trees. Herbi
cides penetrate these soils readily and easily reach the root system to cause
injury while leaving the soil surface herbicide free. These light soils may
also cause the tractor and sprayer to slow down thus increasing the rate of
application of the herbicide.

Peach roots are generally within 3-6 inches of the soil surface. This
makes cultivation difficult or impossible without causing damage to the trees
from root pruning and bark damage. Indeed. one of the benefits of chemical
weed control was the elimination of cultivation and hence less damage to the
tree.

1/ Extension Specialist in Weed Science and Weed Scientist. AR. SEA.
USDA. Cook College. Rutgers University. New Brunswick, NJ 08903.
respectively.
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Apples, on the other hand, tend to be established on heavier soils in
which herbicides don It leach as readily. Apple feeder roots are known to
be 18-24 inches below the soil surface so that contact with high concentra
tions of herbicides is greatly reduced. Apples also seem to exhibit injury
symptoms much slower than peaches. Hence, we have far fewer problems
with apples than peaches on these soils.

Herbicide applications in peaches start when the young trees are set
in the field. Quite often they will be interplanted to vegetable crops and
trifluralin (a, a, a-trifluoro-2, 6-dinitro-N,N -dipropyl-p-toluidine) or
diphenamid{N-:N-dimethyl-2,2-diphenylacetamide) may be used for control
of weeds in those crops. No injury to the peach trees has been associated
with this cultural system.

Application of low rates of simazine (2-chloro-4,6-bis{ethylamino)-s
triazine) have resulted in typical leaf chlorosis and even if yield isn It 
affected, the grower is such a perfectionist that he will stop use of the herbi
cide.

Terbacil (3-tert-butyl-5-chloro-6-methyluracil) has been shown to be
an effective tool in the control of weeds in orchards on heavy soils. How
ever, injury was observed with this compound even at low rates on these
light soils. Once again these growers realized that they had some special
problems.

These growers recognized that the most efficient management system
was a single application of a preemergence, soil residual herbicide. It had
become apparent, however, that they could not effectively use this approach.

In order to overcome the problems with light soils, paraquat (1,1':...
dimethyl-4, 4'bipyridinium ion) was quickly perceived as a means of circum
venting their problems. Many growers adopted the practice of repeated
applications of paraquat as needed to keep weed growth under control. This
resulted in increased populations of perennial weeds which were less sus
ceptible.

Some growers, in another approach to reduce the injury potential from
application of preemergence herbicides in the spring, have turned to combi
nations. It became fairly commonplace to add diuron (3-{3,4-dichloro
phenyl-1,1-dimethylurea), terbaciL or simazine to the paraquat. Also,
tank mixes of diuron and simazine were used in an attempt to lower the
amount of each applied to the orchards and to increase the spectrum of weed
species controlled. Later, combinations of diuron and terbacil or terbacil
plus simazine were added and these did help to reduce the problem of injury
to the peach and improved the weed control.
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A different approach is being used by some growers. Realizing that
they couldn It "stor-e " herbicides in the light soils as readily as growers on
heavy soils, they developed a system of multiple applications to have the
herbicides available over a longer period of time. They did this by applying
a light rate of a preemergence herbicide in late April and again in June,
usually in combination with paraquat. The drawback here, of course, is the
cost of the repeated applications. However, by evaluating the monetary
losses due to competitive effects of weeds, especially on shallow rooted
peach trees, the danger of root pruning by discing and the injury potential
of normal rates, they concluded that the cost of an extra application was
more than justified.

While these all help alleviate the problems, research is needed to
determine proper rates of application and also proportions of the different
herbicides in combinations. Additional studies are needed in the area of
new and improved cultural practices and interactions of cultural practices
with herbicide applications. Information is needed on the best types of
cultivation equipment to be used and the frequency and depth of working the
soil.
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TERBACIL ANDPRONAMIDEON NURSERYAPPLE TREES

O Jr. II. F. Curtis,

ABSTRACT

Apple (Malus domestica Borkh.) have been sprayed with terbacil at 3.2
Ib/A ai in fall or spring after summer budding without impairing growth from
the scion buds. Rates of 1.0 Ib/A have given good control of quackgrass
(Agropyron repens) in conjunction with the normal CUltivation regime. Pro
namide has been applied at 5.6 Ib/A in the fall without sign of injury.
However, 2.0 Ib/A did not usually provide satisfactory control of quackgrass.

A block of M.26 rootstock infested with quackgrass was sprayed with
pronamide at 1.1, 2.2, or 4.2 Ib/A ai during a January thaw, or with terba
cil at 0.9 or 2.3 Ib/A ai in May of 1975. These supplemented a fall treat
ment with simazine at 2.0 Ib/A ai. Scion buds which had been inserted the
previous August were swelling at the time of the May application. Periodic
cultivation plus one thorough hoeing to remove growing quackgrass was done
in the summer.

Quackgrass was almost completely controlled through the season by the
low 0.9 Ib/A rate of terbacil (Table 1). Pronamide controlled it early in
the season; but by August the COver in the 4.2 lb. plots equalled the
checks, while lower rates showed heavier cover. Because early growth was
suppressed in the latter, it escaped removal by the hoeing in early July.
The fall simazine application reduced quackgrass to about half of that seen
under cultivation alone in supplementary plots.

Growth from the scion buds as measured by percent starting growth, per
cent finally dug as marketable trees, or height of scion growth was not ad
versely affected by the higher herbicide rates (Table 1). On the other hand,
tree growth did not benefit significantly from the more complete grass control.
As an apparent artifact, fewer buds started under the low rate of terbacil
than under the higher rate or other treatments. No visible injury was seen
on any cultivar. These included one replicate each of 'Macoun', 'Niagara',
'Spijon' and 'Vista Bella', and two or more replicates of 'Burgandy', 'Empire',
'Imperial McIntosh', 'Jerseyman', 'Jonamac', and 'Mutsu'. Analysis of growth
data for those with two or more replicates gave no indication of a cultivar
x treatment interaction.

On an adjacent block of MM.I06, terbacil at 1.1 Ib/A al ln fall or spring
provided quackgrass control of 97% or better through the 1975 season. Growth
of M.9 scion buds, in number and length, was slightly greater than in checks
at this rate and at a higher rate of 3.2 Ib/A.

l/Dept. of Pomology and Viticulture, New York State Agricultural
Experiment Station, Geneva, N.Y. 14456.
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Table 1. Response of quackgrass and from apple buds on M.26 rootstock to
pronamide or terbacil on Allendale fine sandy loam, 1975. From
20 replicates with 12 stocks budded per plot in 1974.

Quackgrass Scion buds Trees dug 1975
Herbicide cover growing as % of Scion

lb/A ai Jan. May9 Aug. Oct. June Buds June growth
-ut-

% % % %
-ut- -r inches,0 /0

Pronamide Jan. 12
1.1 77 15 24 34 92 89 97 36.2
2.1 76 5 22 35 92 90 98 37.0
4.2 69 1 12 21 94 91 96 36.6

Terbacil May 8
0.9 79 37 1 0.4 86 83 97 36.9
2.3 78 30 0 0.0 92 90 98 37.5

None 72 42 14 21 93 91 99 36.4

LSD 0.05 2.2

~After a partial cultivation.

Terbacil at rates of 0.8 and 2.4 lb/A ai were applied in fall, May, or
as a split application on a block of MM.106 budded to several cultivars.
Quackgrass control observed between the two hoeings and at season's end in
1976 was poor by the 0.8 lb/A fall treatment. Scion growth of other terba
cil treatments averaged a significant 10% greater than in hoed checks.
Cultivars 'Holly', 'Idared', 'Julyred', 'Macoun', 'Mutsu', 'Niagara',
'Spigold', and 'Spijon' were observed in one replicate each. The May treat
ment was directed from two sides of the row to reduce deposit on early leaves
just expanding from the buds. When sprayed over the row, 2.4 lb in 50 gallA
caused visible damage to these leaves and resulted in scion growth only equal
ling that of the checks.
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GLYPHOSATE - A MANAGEMENTTOOL FOR WEED CONTROL
IN TREE AND VINE CROPS

J. T. Richardson, L. B. Lynn and J. C. Graham !/

ABSTRACT

Glyphosate (a formulation of the isopropylamine salt of
glyphosate - ROUNDUP~ herbicide) has recently been labeled
for use in apples (Malus demesticus Borkh.), pears (pyrus
communis) and grapes (Vitis spp.). Numerous trials in the
northeast and Great Lakes area have demonstrated excellent
weed control and crop safety. Post directed treatments in
established orchards and vineyards as well as site prepa
ration treatments for glyphosate (derivative) have been
shown to be a valuable addition to present management
practices.

!I Product Development Dept., St. Louis, MO 63166
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ORYZALIN-SIMAZINE-PARAQUATFOR PEACHTREES

Roger S. Young l/

ABSTRACT

Oryzalin, a pre-emergence surface applied herbicide for the control of
annual grasses and certain broadleaf weeds, has had a California label regis
tration for non-bearing vineyards and certain tree fruits. The label was ex
tended to a full U. S. registration (May 1979).

Peach trees (Prunus persica) ('Redhaven' and 'Late Sunhaven') grown on
Hagerstown-Frederick cherty silt loam were tree-hoed three times during first
year in the orchard. At the time of herbicide application (April 12, 1979),
weed cover was 100%. The predominant weeds present were: shepherdspurse
(Capsella bursa-pastoris), field pepperweed (Lepidium campestre), and Vir
ginia pepperweed (Lepidium virginicum). A few plants of chickory (Cichorium
intybus) and broadleaf dock (Rumex obtusifolius) were present. Replicated
plots of three trees were treated with oryzalin at rates of 2.2, 4.5, and
9.0 kg/ha alone and in combination with simazine at 2.2 kg/ha. Paraquat at
0.6 kg/ha plus a surfactant was combined with each of the residual herbicide
treatments to kill the existing weed cover. Oryzalin and simazine were
formulated as 2.33 kg/L.

Weed control data was acquired from the entire 2 m by 18 m treated area
of each plot. A total of 24 weed species were recorded within the treated
area of the 24 plots. The ten most dominant weed species and their adjusted
infestation ratings are: chickory (Cichorium intybus) 30, fall panic (Panicum
dichotomiflorum) 17, barnyard grass (Echinochloa crus-galli) 15, ragweed
(Ambrosia artemisiifolia) 13, redroot pigweed (Amaranthus retroflexus) 8,
horsenettle (Solanum carolinense) 7, crabgrass (Digitaria sanguinalis and
Q. ischaemum) 7, broadleaf dock (Rumex obtusifolius) 2, ladysthumb (Poly
gonum persicaria) 1 and yellow foxtail (Setaria lutescens) 1.

Table 1. Weed control ratings, based on 0 to 100 where 0 is no control, and
increases in tree trunk growth as influenced by treatments.

Material & Rate kg/ha Mean Weed Control Mean Trunk
7/10/79 9/24/79 Circumference Increase

None 0.0 0.0 4.97 cm
Oryzalin 2.2 52.5 40.0 6.51
Oryzalin 4.5 48.3 28.3 7.69
Oryzalin 9.0 61.7 52.6 8.02
Oryzalin-Simazine 2.2 + 2.2 83.3 77.6 9.58
Oryzalin-Simazine 4.5 + 2.2 86.7 84.3 6.93
Oryzalin-Simazine 9.0 + 2.2 96.0 93.6 8.06
Simazine 2.2 76.6 16.7 8.4

l/ Associate Professor, Agricultural Scientist-Horticulture, West Virginia
University Experiment Farm, Kearneysville, West Virginia
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EVALUATION OF VARIOUS ORCHARDMANAGEMENTSYSTEMS

W. V. Welker and J. A. Meadel!

ABSTRACT

Good weed control can be a major factor in the operation of a
successful orchard. The margin of profit may lie in the degree of
weed control obtained by a vegetation management system. The same
management system, however, cannot be used for all orchards.

Apples are deeper rooted than peaches and are therefore less
subject to water stress than are the more shallow-rooted peaches.
The fruit of the apple develops over a longer period of time than
the fruit of the peach and is another reason that the apple can
withstand more vegetation competition. The availability of water
is especially critical during the brief period that the peach fruit
makes its increase in size. Peaches require a more precise manage
ment system than do apples.

Before herbicides became available, apples were maintained in
sod, usually whatever established naturally. This sod was sometimes
mowed, usually, however, it was not mowed. Peaches were normally
disked several times a year. When better equipment became available
they were disked more frequently. Disking, however, resulted in
root and bark damage to the peach tree which eventually caused a
reduction in yield and often led to an early death of the tree.

When herbicides became available for use in orchards, a single
herbicide was usually selected and the entire orchard was treated
once each year with that herbicide. The results were spectacular
compared to just mowing or disking. Soon, however, it became apparent
that a mono-herbicide system, regardless of its simplicity, was not
a satisfactory system. It did not control all the weeds pcesent and
resistant weeds soon became established. Herbicide rates were in
creased in attempts to obtain better weed control. Injury became a
problem when the residual herbicides were used at the permitted
limit for a number of years. A combination of tillage in early
spring followed immediately with a preemergence herbicide was an
improvement under certain conditions. Contact herbicides soon took

!/Weed Scientist, Agric. Res., Sci. Ed., Admin., u. S. Dept. of
Agric. in cooperation with N. J. Agric. Exp. Sta., New Brunswick,
N. J. and Ext. Spec. in Weed Science, Cook College, New Brunswick,
N. J.
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the place of cultivation in many instances. They were either
applied alone or in combination with a residual herbicide. Another
system currently used is a herbicide rotation system. Herbicide A
is used the first year and herbicide B is used the second year.
This is an improvement over a mono-herbicide system. It reduces
the danger of a herbicide building up in the soil and it also reduces
the establishment of resistant weed species. One difficulty with
this system is that only one herbicide is applied each year and if
the weather conditions are not favorable for that herbicide. a weed
problem can develop. The use of herbicide combinations has many ad
vantages over either a mono-herbicide system or a herbicide rotation
system. It greatly increases the weed spectrum that is controlled
and reduces the chance of resistant weeds becoming established
Another advantage in using a herbicide combination is that less of
each herbicide can be used than if a single herbicide alone is used
to obtain acceptable control. Another system that is increasing in
use is an integrated herbicide system. This involves the use of
herbicide combinations and herbicide rotations. This combines the
advantages of the other systems, controls a wider weed spectrum,
reduces the danger of a buildup in the soil of a single herbicide,
and reduces the possibility of a resistant weed species becoming
established. The selection of herbicides used can be tailored for
the weed problem and the soil conditions, thus obtaining maximum
weed control with minimum danger of crop injury.

The management system selected must take into consideration many
factors including the initial weed problem, the age and size of the
trees, and the soil type. It must be continuously reappraised and
modified in subsequent years to meet the changing needs of the
orchard.
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FORESTRYUSE OF THE HEXAZINONEFOR
HARDWOODSPROUTCONTROL

T.B. Saviello!land M.L. McCormack~

ABSTRACT

The effectiveness of Hexazinone1/to control hardwood
sprouts (red maple, gray birch, alder, trembling aspen and willows) in Maine
was evaluated. Early in May 1979, Gridballs applied on 0.5 acre plots at
rates of 10, 15, 20 and 40 pounds per acre (1.0, 1.5, 2.0 and 4.0 pounds
active ingredient). The treatments were replicated on two areas in
International Paper Company's Northern Experiment Forest in Howland, Maine.
Site one was clearcut, chopped and broadcast burned. Site two was clear
cut and chopped.

In early September 1979, using a rating scale of 0 to 10, the
plots were evaluated qualitatively for silvicultural effectiveness. The
rating scale corresponds to the following: 0 to 4 represents little or no
silvicultural advantage; 5 represents the dividing line between noneffective
and effective; 6 to 10 represents increasing silvicultural effectiveness.
Final evaluation of the treatments are presented in Table 1.

Table 1: Silvicultural effectiveness of the Hexazinone
for hardwood sprout control on two site prepared
locations in Maine.

Treatment (lb/acre)

Location 10 15 20 40

Rating
Site 1 1 2-3 2-3 6
Site 2 1 2-3 2-3 6

!I Research Forester, International Paper Co., 39 Florida Avenue, Bangor
Maine 04401

~ Research Professor, Cooperative Forest Research Unit, University of
Maine, Orono, Maine 04469

1/ Velpar Gridball
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The low effectiveness rating is probably due to the high total
organic matter content and clay content of the soil, as presented in Table 2.
The organic matter and clay content fixed the active ingredients of the

Table 2: The percent total organic matter and percent
clay at two Hexazinone application sites in Maine.

Location

Soil Characteristics
Organic Matter Clay

o Horizons Mineral Soil

Site 1
Site 2

64
--a

Percent - - - - 
8
7

4
34

a Organic horizons were not present on this site.

Hexazinone. Marginal effectiveness of the 40 lb. application possibly
resulted from excess herbicide remaining after the fixation by organic
matter and clay particles.

For extensive forest management this application rate may be
impractical. However, Hexazinone should no~ be dropped from a list of
potential management tools. It may be very useful for raspberry control,
individual stump-sprout control, and precommercial thinning.
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1978-79 RESULTS WITH GLYPHOSATE
FOR FORESTRY IN MAINE

M. L. McCormack, Jr. II, L. B. Lynn ~/,

E. B. Sprague !I

ABSTRACT

Silvicultural applications of a formulation of the
isopropylarnine salt of glyphosate (ROUNDUP@* herbicide)
were made in 1978 under an experimental use permit.
Trials in Maine involving 140 acres were aerially applied
in several locations for site preparation or conifer re
lease. Applications of 1.68 or 3.36 kglha a.e. glyphosate
(derivative) to actively growing brush provided good to

excellent suppression of species such as raspberry (Rubus
spp.), willow (Salix spp.), pin cherry (Prunus pensyrvanIca),
aspen (Populus spp.), beech (Fagus spp.) and birch (Betula
spp.). For selective control-or-these species in es
tablished conifers, applications were made after dormancy
of the conifer buds. In 1979 a 24(c) state label was
granted in Maine to allow commercial applications of
glyphosate (derivative) in forestry.

!I Cooperative Forestry Research unit, University of Maine,
Orono, ME 04469

~ Monsanto Product Development Dept., Syracuse, NY 13211

* Roundup~ is a registered trademark of Monsanto Company.
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PROBLEMSIN ESTABLISHINGCOVERCROPSAFTERTHE
USE OF HERBICIDESON NURSERYCROPS

. 1/ 2/A. B~ng- and T. Corell-

ABSTRACT

Nurserymen want to effectively control weeds with preemergence applica
tions of herbicides early in the growing season. To prevent soil erosion,
improve soil structure and to protect smaller plants against wind damage,
cover crops are planted in the late summer or early fall. Usually oats
(Avena sativa L.) is planted between rows because it dies during the winter
and therefore does not interfere with cultivation or plant digging in the
spring. On areas cleared of crop plants in the early fall, rye (Secale
cereale L.) or wheat (Triticum aestivum L.) may De used as a cover crop to
be plowed under before planting a new nursery crop.

The experiment was designed to study the effect of treating Haven loam
in a crop-free area with commonly used preemergence herbicides on April 24
and June 21 followed by a sequence of plantings of wheat var. Red Coat,
annual rye and seed oats var. Garry on Sept. 4 and 18 and Oct. 5. The soil
was treated in plots 68 in by 60 ft. To control weeds the entire area was
disked twice during the growing season. The treatments on April 24 were
simazine 4G [2-chloro-4,6-bis(ethylamino)-s-triazine] at 1, 2 and 4 lb/A,

napropamide 50 WP [2-(a-naphthoxyl)-N,N-diethylpropionamide] at 4 lb/A,
alachlor l5G [2-chlor;:2' ,6 '-diethyl-N-(methoxymethyl) acetanilide] at 2
4 lb/A, oxadiazon 2G [2-tert-butyl-4-(2,4-dichloro-5-isopropoxypheny14~4

1,3,4-oxadiazolin-5-one] at 2 lb/A, and oryzalin 75 WP (3-5-dinitro N ,N 
dipropylsulfanilamide) at 2 lb/A. The June 21 applications were made on
untreated plots at the same rates as on April 24. Simazine was not repeated.

The April 24 treatments with simazine at 1 lb/A or the other herbicides
caused no noticeable injury to the first cover crop planting. Oats planted
on soil treated with simazine at 2 and 4 lb/A was severely bleached and
mostly killed after it reached a height of 4-6 in. Plants not severely
injured recovered and grew well later. This dieback and recovery was similar
to that observed in commercial nurseries.

The June 21 treatments with napropamide and oryzalin caused a delayed
response in oats which appeared as a bronzing and marked decrease in size
of oats and to a lesser extent also in wheat and rye.

Growers that want to use oats as a cover crop will have to be very
careful of the amount and time of application of simazine, oryzalin and
napropamide.

1/
1:J

Professor, L. I. Hort. Res. Lab., Riverhead, N. Y.

Extension Agent, Suffolk Cty., Riverhead, N. Y.
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WEEDCONTROLFOR AZALEASIN GROUNDBEDS

J. R. Frank and C. E. Bestel/

ABSTRACT

Growing azaleas in raised ground beds can be a valuable method of
producing large, high quality plants when effective weed control methods
are used.

Four separate field experiments were conducted to evaluate and compare
the weed control effectiveness and potential phytotoxicity of five
herbicides when applied preemergence to established azaleas. Included in
these evaluations were oxyf1uorfen, oxadiazon, and prodiamine granular
formulations at 2.2 and 4.5 kg/ha. Wettable powder formulations of
napropamide at 4.5 and 8.9 kg/ha and DCPA at 11.2 kg/ha were also evalu
ated.

All applications were made preemergence over the top to established
azaleas on May 30 or June 6, 1979. Following each evaluation the plots
were handweeded.

The azaleas used in these experiments included one-year-01d Hershey
Red and Hinocrimson plants and two-year-01d Hinocrimson and Delaware Valley
White. These plants were grown in raised soil beds approximately 30 cm
high. The one-year-01d plants were mulched with decomposed pine needles
and the two-year-01d plants were mulched with pine bark.

Oxyf1uorfen at 2.2 kg/ha and 4.5 kg/ha reduced percent weed cover by
58 and 80% respectively, napropamide at 4.5 and 8.9 kg/ha reduced percent
weed cover 70 and 80%. Oxadiazon reduced percent weed cover 65 to 70% at
both rates while prodiamine provided a 55% reduction in percent weed cover
at 2.2 kg/ha and 60% at 4.5 kg/ha. DCPA at 11.2 kg/ha reduced the percent
weed cover less than 35%.

The control plots with pine needle mulch seemed to have a higher
percentage weed cover during the season than those mulched with pine bark.

l/Research Horticulturist, USDA, SEA, AR, P. O. Box 1209, Frederick, MD
21701 and Associate Professor, Dept. of Hort., University of Maryland,
College Park, MD 20742.
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FACTORSINFLUENCINGEFFECTIVENESSOF ALACHLOR
FOR WEEDCONTROLIN NURSERYLINERS

C. W. Dunham and J. A. Pop~/

ABSTRACT

Late season weed control of fall panicum and other annual grasses is
frequently a problem for many nurseries. A1ach1or has been shown to be
effective against annual grasses. This experiment was undertaken to
evaluate factors in its use for weed control in nursery liners.

The experiment was conducted on the University Farm at Newark on a
Matapeake silt loam. Experimental plot was 55' x 75' and consisted of 8
rows of nursery liners spaced 5 feet apart and divided into 32 blocks, each
15 feet long; and containing one plant each of pin oak, silver maple,
flowering dogwood, Colorado blue spruce, forsythia, evergreen privet,
Pfitzer juniper and spreading Japanese yew.

Experimental design was a split plot with 0.75 inches of water and no
irrigation as the main plots with 2 replications. Sub-treatments were
a1ach1or, a1ach1or plus simazine and a1ach1or incorporated to a depth of
0.5 inches by hand raking.

The plots were cultivated and hand hoed to provide a weed free land.
Treatments were applied July 11, 1977 with a hand sprayer with an approximate
volume of 53 gal/a.

The factors which increased the effectiveness of a1ach1or for weed
control in nursery liners were shallow incorporation and combination with
simazine. Irrigation had little or no effect.

Dominant weeds in the study were purslane and crabgrass. Incorporation
of a1ach1or greatly increased the control of purslane. Addition of simazine
reduced both the total number of weeds and the number of weed species.

1/ Extension Horticulturist and student, respectively, Department of
Plant Science, University of Delaware, Newark, DE 19711.
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TABLE 1. The effects of irrigation, incorporation and combination
with simazine on weed control with alachlor.

Chemical Rate Irrigated Incorporated % Weed Control l l
Kg ai/ha 0.75" water 0.5"

alachlor E. C. 3.36 X X 90.50 all

alachlor E. C. 2.24
simazine w. P. 1.40 X 83.25 a

alachlor E. C. 3.36 X 78.00 a

alachlor E. C. 2.24 68.00 a
simazine w. P. 1.40

alachlor E. C. 2.24 38.25 b

alachlor E. C. 2.24 X 35.00 b

control 29.50 b

control X 20.00 b

LSD .05

Figures are % bare ground
Observations were made 8/8, 4 weeks after treatment.

11 Numbers followed by the same letter are not significantly different
using Duncan's multiple range test.
Dominant weeds were purslane and crabgrass.

28.61
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1979 RESULTSWITH POSTPLANTPREEMERGENCEHERBICIDE
TREATMENTSON NURSERYLINERS

A. Bing!/

ABSTRACT

Metolachlor at rates up to 16 lb/A and metolachlor plus simazine at
rates up to 16 + 4 lb/A were safe on a wide variety of newly planted nursery
liners except the 16 lb/A of metolachlor reduced the growth of Viburnum ~.

and 4 lb/A of simazine reduced growth of azalea. Higher rates of metolachlor
and metolachlor plus simazine gave good weed control Prodiamine gave good
weed control if applied to a weed free soil surface. Oryzalin was equally
effective as a 75WP or a 5G. Oxyfluorfen at 4 and 8 lb/A was effective
against weeds and safe to the nursery liner.

INTRODUCTION

This experiment is a continuation of a series to determine which preemergence
herbicides are safe for use in nursery and landscape plants and also give sat
isfactory weed control (1) (2). Metolachlor is of interest because it is effec
tive against yellow nutsedge (Cyperus esculentus L.). This experiment is partly
sponsored by the IR4 program to generate the data necessary for label clearance.

MATERIALSANDMETHODS

The nursery liners shown on Table 1 were planted at Farmingdale on April
24 to May 1 by students in the nursery management program at the State Univer
sity, and at Riverhead the liners were planted on April 24 to May 1, 1979.
They were planted one cultivar per row and 2 ft between plants in rows 34 in
apart. All plants were cultivated once and emerged weeds were removed before
treatments were applied. During the growing season, overhead irrigation was
applied as needed. There was adequate rainfall during the treatment period.

Granular applications were made with a simple hand shaker and sprays with
a hand pumped pressure sprayer with flat spray 8003 nozzle. Herbicides used
are shown in Table 2. Applications were made at Farmingdale on May 9 and at
Riverhead on May 11, 14 and 22, 1979. There were 4 blocks each with 17 treat
ments. Each treatment area was 3 plants in each row across the 14 rows. The
delay in treatment at Riverhead may have given weeds especially barnyardgrass
(Echinochloa crus-galli (L.) Beauv.) a head start.

The plots at Farmingdale were rated for weed control on June 28-30 (Table
3) and at Riverhead on June 27 (Table 4). The rating system was 1 for a plot
full of weeds to 7 for satisfactory control to 10 for a weed free plot. A 10
could mean excellent control on the absence of the weed in the area. After
ratings were made all weeds were removed by hand. The weed regrowth was
observed at Farmingdale on Aug 27-31 (Table 5) and at Riverhead on Aug 13

1/ Professor, L. I. Hort. Res. Lab., Riverhead, N.Y.
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(Table 6). Then all areas were cultivated and handweeded. On Oct 11-18 at
Farmingdale (Table 7) and at Riverhead on Oct 12 & 18, each individual nursery
plant was rated for crop growth using an index of 1 for a dead or missing
plant, 2-4 poor, 7 acceptable to 10 for excellent growth.

RESULTSAND DISCUSSION

The predominant weeds at Farmingdale were large crabgrass (Digitaria
sanguinalis (L.) Scop.), galinsoga (Galinsoga parviflora Cav.), redroot pig
weed (Amaranthus retroflexus L.), common purslane (Portulaca oleracea L.),
groundsel (Senecio vulgaris L.), yellow foxtail (Setaria lutescens (Weigel)
Hubb.) and common ragweed (Ambrosia artemisiifolia L.). At Riverhead the
predominant weed was barnyardgrass and some common purslane and groundsel.

The metolachlor plus simazine at rates of 4 + 1 and higher gave very good
to excellent control at Farmingdale and Riverhead as seen by the high ratings.
Metolachlor alone at higher rates was also very effective. Prodiamine was
more effective at Farmingdale, probably because there was a delay in applica
tion at Riverhead. Oryzalin granular and wettable powder were equally effec
tive. Oxyfluorfen was fairly effective.

There was very little crop injury from any of the herbicide treatments.
Crop injury as shown by low growth ratings (Tables 7 & 8) were only evident
on Viburnum treated with metolachlor at 16 lb/A at Riverhead and azalea treated
with simazine at 4 lb/A with metolachlor at Riverhead.

LITERATURECITED

1. Bing, A. 1978. Preemergence weed control on nursery liners. Proc.
NEWSS32:295-299.

2. Frank, J. R. and J. A. King. 1979. Metolachlor and alachlor for weed
control in establishing woody nursery stock. Proc. NEWSS33:228-231.
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Table 1. Nursery liners used in ear{F)1979 preemergeYRJ weed control
experiments at Farmingdale and Riverhead .

Commonname

California privet
Golden bells
White pine
Japanese black pine
Torringo crabapple
Red stemmed dogwood
Viburnum
Cranberry viburnum
Hicks yew
Andorra juniper
Japanese holly
Red oak
Arbor vitae
Norway maple
Roseum Elegans rhododendron
Hinocrimson azalea

Deciduous azalea
Euonymus
English ivy
Canadian hemlock

Location

FR
FR
FR
FR
FR
FR
F

R
FR
FR
F
F

R
R

F
'J;'

R
R
R

F

Scientific name

Ligustrum ovalifolium Hassk.
Forsythia intermedia Zab.
Pinus strobus L.
Pinus thunbergii ParI.
Malus Sieboldii (Reg.) Rehd.
Cornus stolonifera Mich.
Viburnum setigerum Hance.
Viburnum trilobum Marsh
Taxus cuspidata Hicksii Rehd.
Juniperus horizontalis plumosa Rehd.
Ilex crenata Thunb.
Quercus borealis Mich.
Thuja occidentalis L.
Acer paltanoides L.
Rhododendron catawbiense Mich.
Rhododendron obtusum Japonicum

(Maxim.) Wils.)
Rhododendron gandavense Rehd.
Euonymus fortunei radicans Rehd.
Hedera helix L.
Tsuga canadensis Carr.

Table 2. Preemergence herbicides used in early plantings.

Commonname Formulation

metolachlor BE, 2G

oryazlin 75 WP, 5G

prodiamine 50 WP

simazine 4L

Chemical name

[2-chloro-N-(2-ethyl-6-methylphenyl)-N-(2-methoxy
l-methylethyl) acetamide]

C3,5-dinitro-N 4,N 4-dipropylsulfanilamide)

[2,4-dinitro-N 3,N 3-diprOpyl-6-Ctrifluoromethyl)

1,3-benzenediamine]

[2-chloro-4,6-bis(ethylamino)-s-triazine]
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Table 3. Postp1ant preemergence weed control on nursery liners planted April 24 - May 1, treated June 9,
1979, rated June 28-30, 1979 at Farmingdale, New York.

Treatment
Gen(b)

Weed control ratings (a)
Commonname Formulation 1blA Gr Non-gr Fox Cg Gal Gnd Purs Rr Rag

Untreated 4 6 4 8 6 7 8 8 7 8
Hand weeded 10 10 10 10 10 10 10 10 10 10
Meto1ach10r 8E

2 + 1/2+ simazine 4L 6 8 7 8 9 8 8 8 8 8

" " 4 + 1 8 9 8 9 10 9 9 8 9 10
" " 8 + 2 10 10 10 10 10 10 10 10 10 10
" " 16 + 4 (3) 10 10 10 10 10 10 10 10 10 10

Meto1ach10r 8E 2 (3) 6 9 7 10 10 10 7 10 10 10
" 4 6 9 6 10 10 10 7 8 9 8
" 8 8 10 8 10 10 10 8 9 10 9
" 16 8 10 8 10 10 10 10 10 10 10

Meto1ach10r 15G 4 6 8 6 8 10 8 7 8 8 7
Prodiamine 50 WP 1 5 8 6 8 8 8 8 8 7 8

" 2 8 10 8 9 10 10 9 8 9 10

" 4 8 10 8 9 10 9 9 10 10 10

" 8 9 10 9 10 10 10 8 10 10 10
Oryza1in 75 WP 2 8 9 8 9 10 8 8 10 10 8

" 5 G 2 (3) 8 9 8 9 10 9 8 9 10 10

(a) Ratings are for 4 replicates of 3 plants. (3) after rate indicates only 3 replicates. Rates are
from 1, full of weeds, to 10, no weeds.

(b) Gen = General, Gr = Grass, Non-gr = Non-grass, Fox = Foxtail, Cg Crabgrass, Gal Ga1insoga,
Gnd = Groundsel, Purs • Purslane, Rr • Redroot, Rag = Ragweed

Table 4. Postp1ant preemergence weed control on nursery liners planted April 24 - May 1, 1979,
treated May 11, 15 and 22, 1979 and rated on June 27, 1979 at Riverhead, New York.

Weed control ratings(a)

Treatment Non- Barnyd Smart- Lambs-

Commonname Formulation 1b!A General Grass grass grass weed quarters

Untreated 2 4 5 4 6 8

Hand weeded 10 10 10 10 10 10

Meto1ach10r 8E 2 + 1/2 9 10 9 10 9 9

+ simazine 4L
" " 4 + 1 10 10 10 10 10 10

" " 8 + 2 10 10 10 10 10 10

" " 16 + 4 10 10 10 10 10 10

Meto1ach10r 8E 2 8 10 8 10 9 9

" 4 8 10 8 10 8 9

" 8 9 10 9 10 10 9

" 16 9 10 9 10 10 10

Oxyfluorfen 2G 2 7 8 8 8 8 9

" 4 8 8 10 8 10 10

" 8 9 10 10 9 10 10

Prodiamine 2G 1 4 5 6 5 8 8

" 2 6 8 7 8 8 8

" 4 6 8 8 7 9 9

" 8 7 8 8 7 9 7

(a) Ratings are for 4 replicates of 3 plants; rates are from 1, full of weeds, to 10,
no weeds.
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Table 5. Postplant preemergence weed control on nursery liners planted April 24-30, treated May 9, 1979,
rated first June 28-30, 1979 and hand weeded and rated for regrowth Aug 27-31, 1979 at
Farmingdale, New York.

Treatment
Gen(b)

Weed control ratings (a)
Commonname Formulation lb/A Gr Nongr Cg Byd Fp Grd Cw Gal Purs Rr

Untreated 2 3 4 6 10 10 5 6 7 6 6
Hand weeded 10 10 10 10 10 10 10 10 10 10 10
Metolachlor 8E 2 + 1/2 3 6 4 6 8 8 5 7 8 7 7+ simazine 4L

II II 4 + 1 3 6 4 6 10 8 6 7 10 6 7
II " 8 + 2 6 8 6 8 10 10 8 9 8 7 8

16 + 4(3) 8 9 8 9 10 9 9 9 8 8 8
Metolachlor 8E 2 (3) 2 5 4 6 7 10 5 7 8 6 7

4 2 6 3 6 7 10 5 6 7 7 8
8 3 9 4 9 10 9 5 7 7 6 10

16 5 10 5 10 10 10 6 8 8 6 10
Metolachlor l5G 4 2 5 3 7 7 10 4 6 7 6 8
Prodiamine 50 WP 1 3 6 5 7 10 8 6 7 7 7 8

" 2 5 8 6 8 9 10 6 10 8 8 10
4 6 9 6 10 9 10 6 10 9 10 10

" 8 8 10 8 10 10 10 8 10 10 10 10
Oryzalin 75 WP 2 4 8 5 8 10 10 6 9 8 8 10

II 5 G 2 (3) 5 6 6 7 8 8 6 8 8 8 8

(a)
Ratings are for 4 replicates of 3 plants. (3) after rate indicates 3 replicates. Rates are from
1, full of weeds, to 10, no weeds.

(b) Gen c General, Gr • Grass, Nongr • Nongrass, Cg = Crabgrass, Byd = Barnyardgrass, Fp c Fall panicum,
Grd = Groundsel, Cw • Carpetweed, Gal· Galinsoga, Purs = Purslane, Rr • Redroot

Table 6. Postplant preemergence weed control on nursery liners planted April 24 - May 1, 1979,
treated May II, 14 and 22, 1979, rated first June 27 and hand weeded and rated for
regrowth Aug 13, 1979 at Riverhead, New York.

Treatment
(a)

Weed control ratings
Barnyd-

COlIDDonname Formulation lblA General Grasses Nongrass grass Purslane Groundsel

Untreated 5 6 7 5 6 6
Hand weeded 10 10 10 10 10 10
Metolachlor 8E

2 + 1/2 6 9 7 9 7 8+ simazine 4L
" " 4 + 1 8 9 8 9 10 9
" " 8 + 2 10 10 10 10 10 10
" " 16 + 4 10 10 10 10 10 10

Metolachlor 8E 2 6 9 6 9 7 6
" 4 5 9 5 9 7 6
" 8 8 10 8 10 8 8
" 16 9 10 9 10 10 9

Oxyfluorfen 2G 2 6 7 7 8 8 7
" 4 7 8 8 8 9 8
" 8 8 8 9 9 10 9

Prodiamine 2G 1 4 8 5 8 7 5
" 2 5 8 5 9 7 6
" 4 6 8 6 8 7 6
" 8 7 9 7 9 8 8

(a)
Ratings are for 4 replicates of 3 plants. Rates are from 1, full of weeds, to 10, no weeds.
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Table 7. Growth ratings of nursery liners planted April 25, 1979, treated May 9 and observed Oct 11
and 18, 1979 at Farmingdale, New York.

Treatment
Jbp-a) Az

Growth ratings
Commonname Formulation 1b!A Rh He 11 Ju Yew Wp So Vib Tca Rsd For Pri

Untreated 7 5 3 8 6 7 10 5 4 6 8 9 8 8
Hand weeded

2(3)b)
4 5 5 7 5 9 10 3 5 7 6 9 7 8

Meto1ach10r 8E 7 6 6 6 6 10 10 5 4 8 7 8 9 9
" 4 7 6 6 8 6 8 10 5 3 8 7 8 10 9
" 8 6 6 4 8 4 8 10 5 2 7 7 9 9 8

16 4 4 4 8 6 9 10 2 5 8 4 7 8 8
Meto1ach10r 8E

2 + 1/2 6 6 8 7 6 8 10 6 4 7 7 9 8 9+ simazine 4L
" " 4 + 1 6 4 6 8 6 8 10 4 6 8 8 7 10 9
" .u 8 + 2 6 5 5 6 6 8 10 4 3 7 8 9 10 9
" " 16 + 4(3) 4 4 4 8 7 8 10 4 6 7 5 7 6 6

Prodiamine 50 WP 1 6 5 5 8 8 8 10 6 6 8 7 8 9 7
" 2 7 4 7 8 7 8 10 7 4 7 8 8 8 8
" 4 6 4 6 7 6 8 10 6 5 7 7 8 8 10
" 8 6 4 7 9 5 8 9 6 5 7 7 8 9 10

Meto1ach10r 15G 4 6 7 7 6 5 7 9 4 6 6 7 9 6 9
Oryzalin 75 WP 2 6 6 5 6 7 9 9 6 5 8 7 8 8 9

" 5 G 2 (3) 7 6 6 6 9 9 10 6 6 7 4 9 9 10

a)
Jbp = Japanese black pine, Az = Azalea, Rh = Rhododendron, He = Hemlock, II = I1ex crenata,
Ju = Juniper, Wp = White pine, So = Scarlet oak, Vib = Viburnum, Tca = Torringo Crabapple,
Rsd = Redstemmed dogwood, For = Forsythia, Pri = Privet

b)
(3) indicates only 3 replicates

Table 8. Growth rat,ings of nursery liners planted April 24 - May 1, treated May 11, 14, 22, 1979 and
observed Oct 12 and 18, 1979 at Riverhead, New York.

Treatment
Pri(b)For

Growth ratings(a)
Commonname Formulation IblA Rsd Ca Vib Eun Wp Bp Ju Yew Arb Az Ma Ivy

Untreated 10 9 9 9 8 8 3 8 8 10 8 10 8 9
Hand weeded 10 10 9 8 7 8 4 5 10 10 9 9 8 9
Meto1achlor 8E

2 + 1/2 10 10 10+ simazine 4L 9 9 10 6 9 10 10 9 10 9 9
" 4 + 1 8 10 10 10 8 10 5 9 10 10 9 8 7 9

8 + 2 8 10 10 9 8 8 4 8 10 10 9 8 8 9
16 + 4 8 9 7 8 5 4 4 8 9 10 8 5 6 9

Metolach10r 8E 2 10 10 9 10 8 9 5 8 9 10 9 10 8 8
4 10 10 10 9 8 10 5 7 10 9 10 10 8 9
8 10 10 10 8 8 10 4 8 10 10 10 10 7 9

" 16 10 10 9 10 5 9 3 6 9 10 10 9 7 9
Oxyfluorfen 2G 2 10 10 9 8 8 10 5 8 10 10 10 9 8 9

" 4 10 10 10 9 7 10 5 8 10 10 10 10 7 9
8 10 10 8 8 8 8 4 8 10 10 9 10 6 9

Prodiamine 2G 1 10 9 10 10 7 8 6 8 9 9 9 10 8 9
2 7 10 10 10 8 10 4 8 10 10 9 10 9 9
4 10 10 10 9 7 10 4 8 10 10 9 10 9 9
8 10 10 8 10 8 9 4 8 10 10 9 10 8 8

(a) Ratings are an average of 4 replicates of 3 plants. Rating is from 1 dead or missing plant,
10 = maximum growth.

(b)
Pri = Privet, For = Forsythia, Rsd = Redstemmed dogwood, Ca = Crabapple, Vib = Viburnum,
Eun = Euonymous, Wp= White pine, Bp = Black pine, Jun = Juniper, Arb = Arborvitae,
Az • Azalea, Ma = Maple.
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THE USE OF GLYPHOSATEIN WEEDINFESTED NURSERYBEDS

1C. Haramaki, L. Kuhns, and D. Grenoble

ABSTRACT

A heavily weed infested nursery area planted with liners was sprayed
with glyphosate at 1, 2, 4 and 8 pounds per acre. The amount of weeds
was reduced and was still low after five weeks at 2, 4 and 8 pounds per
acre. After twelve weeks the amount of grasses had increased; the amount
of broadl.eaoed weeds had increased, but it was still less than the
untreated; and the amount of Canada thistle remained low at the 4 and 8
pounds rate. Commonboxwood and Laland pyracantha at 1, 2 and 4 pounds
per acre and inkberry at 1 and 2 pounds had little or no injury twelve
weeks after glyphosate application.

INTRODUCTION

Glyphosate (N-(phosphonomethyl) glycin~isauseful, post-emergence,
translocated herbicide for the elimination of emerged weeds in fields
prior to the planting of nursery crops. Directed sprays of glyphosate
has been used around the base of a number of ornamental trees and shrubs.
Some observations have been made on broadcast sprays over the crop as
well as the weeds. The objectives of this experiment were to evaluate
glyphosate for post emergent weed control and to determine the tolerance
of some broadleaf evergreen liners, when grown under a weed cover, to
overhead applications of glyphosate.

METHODSANDMATERIALS

On July 6, 1979 a heavily weed infested nursery area containing
established liners was sprayed with a CO2 pressured sprayer at 20 psi at
the rate of 40 gallons per acre using LP8002 nozzles fitted with 50 mesh
screens. Common boxwood (Buxus sempervirens L.) cranberry cotoneaster
(Cotoneaster apiculata REHD) inkberry (Ilex glabra GRAY) and Laland
firethorn (Pyracantha coccinea lalandi ROEM)were sprayed with glyphosate
at 1, 2, 4 and 8 pounds of active ingredient per acre. Each treatment
which was applied to a 90 square feet plot was replicated 18 times
including the control. The weather was clear and sunny, with winds between
5 and 8 miles per hour and the soil moisture was at field capacity. The
temperatures at the start of the spraying were air - 580F and soil
surface - 72

0F
and at the end were air - 6l oF and soil surface - 74oF.

The experiment was conducted at The Pennsylvania State University Agri
cultural Research Center at Rock Springs.

1
Professor, Assistant Professor and Assistant in Horticulture,
respectively, Department of Horticulture, The Pennsylvania State
University, University Park, PA 16802.
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Table 1. Weed growth just prior to glyphosate application, 1979.

Canada
Rate Grasses* Broadleaves Thistle All Weeds

0 0.45 3.67 2.67 6.67

l/t/A 0.46 3.17 3.00 6.72

ZIllA 0.23 4.06 2.72 6.89

4111A 0.67 3.28 2.67 6.61

8111A 1.00 3.89 2.44 7.33

*0 = No weeds, 10 100% coverage, Heavy Infestation.

Table 2. Effect of glyphosate on weed growth, five weeks after

application, 1979.

Canada Weed
Rate Grasses* Broadleaves Thistle All Weeds Height**

0 0.83 6.67 1.17 8.67 2-3

liliA 1.50 2.00 0.67 4.17 ~-l

2/11A 0.58 0.75 0.50 1.83 ~-l

4/11A 0.33 0.17 0.33 0.83 ~

8111A 0.75 0.41 0.33 1.50 ~

*0 = No Weeds, 10 100% Weed Coverage, Heavy Infestation.

**Height in feet.

Table 3. Effect of glyphosate sprayed on weeds twelve weeks after

application, 1979.

Canada Weed

Rate Grasses* Broadleaves Thistle All Weeds Hei8 ht**

0 0.27 7.89 1.11 9.38 3.21 2-4

liliA 2.44 2.61 1.44 6.44 1.55 ~2 - 3

ZIllA 2.27 2.89 1.16 6.44 1.83 1-3

4111A 1.61 2.72 0.78 5.11 1. 70 1-3

8111A 2.50 3.38 0.55 6.44 1.75 ~-3

*0 = No Weeds, 10 100% Coverage, Heavy Infestation.
** Height in feet.
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Table 4. Liner growth prior to glyphosate application, 1979.

Rate Boxwood* Inkberry Pyracantha Cotoneaster

0 0.97 0.39 0.04 0.14

lfflA 0.60 0.33 0.31 0.15

2111A 0.80 0.36 0.15 0.12

4111A 0.40 0.40 0.06 0.05

8111A 0.81 0.54 0.14 0.07

*Plant Injury 0 - No Injury, 5 - Dead

Table 5. Effect of glyphosate sprays on liner growth twelve weeks

after application, 1979.

Rate Boxwood* Inkberry Pyracantha Cotoneaster

0 1.22 1.16 0.24 2.67

VilA 0.95 1.39 0.55 2.19

2111A 1.40 1.91 1.99 3.13

4111A 1.40 2.41 2.97 4.78

8111A 2.89 3.54 4.32 4.91

*Plant Injury 0 - No Injury, 5 - Dead

RESULTSANDDISCUSSION

On June 25, 1979 prior to the glyphosate application the plots were
examined for weed growth (Table 1) and liner growth and injury (Table 4).
There were a few grasses but the plots were covered mainly by broad
leaved weeds. The predominant weeds in decreasing order at the time of
the g1yphosate application were common ragweed (Ambrosia artemisiifolia L.)
Canada thistle (Cirsium arvense SCOP.) hop clover (Trifolium agrarium L.)
shepardspurse (Capella bursa-pastoris MEDIC.), perennial ryegrass (Lolium
perenne L.) dandelion (Taraxacum officinale WEBER)hairy galinsoga
(Galinsoga ciliata BLAKE), yellow foxtail (Setaria lutescens HUBB),
Pennsylvania smartweed (Polygonum pensylvanicum L.), redroot pigweed
(Amaranthus retroflexus L.) yellow woodsorrel (Oxalis stricta L.) and
field pepperweed (Lepidium campestre R.BR.). The established liners had
very little or no injury prior to glyphosate application.
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After five weeks the amount of grasses present was still low (Table 2).
The broadleaf weeds including Canada thistle was reduced with all appli
cations of glyphosate and especially at the 2, 4 and 8 pounds per acre
rates. Common ragweed which was the predominant weed was eliminated and
the other predominant weed Canada thistle was greatly reduced. Yellow
foxtail was eliminated and replaced by fall panicum (Panicum dichotomi
florum MICHX). The weed height was less as the rate of glyphosate appli
cation increased.

On September 26, 1979 which was twelve weeks after treatment the
amount of grasses in the glyphosate treated plots had increased (Table 3).
The amount of broadleaved weeds increased in all treatments while the
amount of Canada thistle was still low. The weed heights in the treated
plots ~ere less than in the untreated control. Commonboxwood exhibited
slight or no injury in the control and 1, 2 and 4 pounds per acre plots
(Table 5). Moderate necrosis was observed in the common boxwood when
sprayed at 8 pounds per acre. Inkberry had only slight injury in the
control and 1 and 2 pounds per acre treated plots, moderate necrosis at
4 pounds and severe injury at 8 pounds per acre. Laland pyracantha
exhibited no injury at one pound per acre and also when not sprayed.
There was moderate leaf necrosis and shoot tip dieback at 4 pounds and
severe injury or death at 8 pounds per acre. The cranberry cotoneaster
showed some injury regardless whether it was treated or not and were mostly
dead at the 4 and 8 pounds of active ingredient per acre rate. The over
story growth of the weeds protected the liners at the lower rates of
glyphosate but at the higher rates both the weeds and liners were injured
or killed.
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THE USE OF HERBICIDESTO CONTROLWEEDSIN A SALESYARDHOLDINGAREA

A. Bin~/

ABSTRACT

Balled and bur lapped (B&B) and container grown plants are often held
for long periods of time in loading areas or salesyards. Weeds can become
a serious problem on the ground or invade the soil surface of the containers
or B&Bplants. Perennial weeds could be controlled by spraying the growing
weeds area with glyphosate [N-(phosphonomethyl) glycine] before placing plants
in the area. Seedling weeds might be safely controlled with a preemergence
herbicide application. Several years ago the author carried out a series of
tests in a container production nursery using several combinations of
simazine [2-chloro-4,6-bis(ethylamino)-s-triazine] with other chemicals on the
sandy soil surface before placing plants with reasonably good weed control and
no injury to the nursery plants.

This past season an area was treated with glyphosate at 3/4 lb/A to
control existing weeds which were predominantly curly dock (Rumex crispus L.).
The area was covered with 4-6 in of sand and gravel to be used as a container
growing area. Areas 10 by 10 ft were treated with simazine 4G at 1 lb/A plus
alachlor l5G [2-chlor02',6'-d~et~yl-N-(methoxymethyl)acetanilide] at 4 lb/A
or oryzalin 5G (3,5-dinitro N ,N -dipropylsulfanilamide) at 2 lb/A or napropa
mide 50 WP [2-(a-naphthoxyl)-N,N-diethylpropionamid Z] at 4 lb/A or oxadiazon 2G
[2-tert-butyl-4-(2,4-dichloro-5-isopropoxyphenyl)-L$-1,3,4-oxadiazolin-5-one]
at 2 lb/A on June 19 and one area was untreated. After the soil treatment
plants were placed on the gravel and the same treatments were repeated over
the plants so the area not covered by the plants received a double treatment.
There was very good weed control in all treated plots as observed on Sept. 26.
The untreated area was heavily infested with weeds especially prickly lettuce
(Lactuca serriola L.). None of the following B&Bplants showed any signs of
injury and several of them, especially Hetz juniper (Juniperus chinensis
hetzii glanca L.) had roots growing into the treated sand and gravel, Hicks
yew (Taxus cuspidata Hicksii Rehd.), Azalea var Hinocrimson (Rhododendron
obtusum Japonicum (Maxim.) Wils.), Japanese holly (Ilex crenata Thunb.),
Japanese andromeda (Pieris japonica (Thunb.) D.Don.). There was no injury
on 2-gallon containers of azaleas, Rhododendron var. Roseum Elegans (Rhodo
dendron catawbiense Mich.), and leucothoe (Leucothoe axillaris (Lam.) D. Don.)
and English boxwood (Buxus sempervirens L.).

Professor, L. I. Hort. Res. Lab., Riverhead, N. Y.
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PREEMERGENTWEEDCONTROLIN ORNAMENTALLINER BEDS

1C. Haramaki, L. Kuhns, and D. Grenoble

ABSTRACT

Liners of mentor barberry~ warty barberry~ wintergreen barberry~ rock
spray cotoneaster~ spreading euonymous~ American holly~ winter jasmine~ and
chionoides rhododendron were sprayed with alachlor~ metolachlor~ napropamide~

oryzalin~ and prodiamine at l~ 2~ 4 and 8 pounds of active ingredient per
acre. AU of the liners were tolerant to the herbicides sprays. Spreading
euonymous had poor growth in all treatments including the untreated plots.
Good to excellent control of grasses Was obtained at all rates of alachlor
and metolachlor~ napropamide at 2~ 4 and 8 pounds; oryzalin at 4 and 8 pounds.
Oryzalin at 8 pounds and prodiamine at 2~ 4 and 8 pounds gave excellent
control of the broad leaved weeds. The weed height was reduced as the con
centration increased for all herbicides.

INTRODUCTION

There have been several herbicides cleared for use in ornamental nurseries
but the number of species in which they are used is still limited. The
objectives of this experiment were to determine the effectiveness of several
herbicides to control annual grasses and broadleaved weeds and to determine
their phytotoxicity to several different ornamental plant species.

METHODSANDMATERIALS

The experiment was conducted at The Pennsylvania State University Agri
cultural Research Center at Rock Springs. On June 28, 1979 eight different
species of broadleaf evergreen were planted in a Hagerstown silt loam which
had been previously double disced and spring tooth harrowed. Four liners of
wintergreen barberry (Berberis julianae SCHNEID.), mentor barberry (Berberis
x mentorensis L. M. AMES.), warty barberry (Berberis verruculosa HEMSL. and
WILS.), rockspray cotoneaster (Cotoneaster horizontalis DCNE.), spreading
euonyrnus (Euonymus kiautschovicus LOES.), American holly (Ilex opaca AlT.),
winter jasmine (Jasminum nudiflorum LINDL.) and chionoides rhododendron
(Rhododendron chionoides J. WAT.) were planted in each of the ninety-two
plots.

On July 6, 1979 the herbicides alachlor (2-chloro-2',6' diethyl-N-
(methoxyrnethy 1) acetanilide), metolachlor (2-chloro-N-(2-ethyl-6-methylphenyl)
-N-(2-methoxy-l-methylethyl) acetanilide), naRroRamide (2-(a-naphthoxyl)-N,N
diethylpropionamide), oryzalin (3,S-dinitro N ,N -dipropylsulfanilamide) and
prodiamine (2,4 dinitro-N 3,N 3-dipropyl-6-(trifluoromethyl)-1,3-benzenediamine)

1Professor, Assistant Professor and Assistant in Horticulture, respectively,
Department of Horticulture, The Pennsylvania State University, University
Park, Pa. 16802.



Table 1. Effect of Pre-emergent Sprays on Weed Growth Twelve Weeks
After Application, 1979

Broad- Weed
Chemical Rate Grasses* leaves All Weeds Height**

Check 0 4.58 5.25 9.83 3

Alachlor lttlA 0.75 4.25 5.00 3
2IliA 0.50 4.75 5.25 2
41/IA 0 4.00 4.00 1
81tiA 0 1. 75 1. 75 0.5

Metolachlor lltiA 0.25 7.25 7.50 3
21tiA 0.25 7.00 7.25 2
41tiA 0.25 4.75 5.00 1.5
81/IA 0 2.75 2.75 0.5

Napropamide ll/IA 2.50 6.50 9.00 3
21tiA 1.00 6.25 7.25 3
41/IA 1.00 5.50 6.50 2
81/IA 0.25 4.25 4.50 1.5

Oryzalin ltt IA 3.75 3.00 6.75 2
21tiA 2.00 2.25 4.25 1.5
41tiA 0.75 2.00 2.75 0.5
81/IA 0.25 0.50 0.75 0.5

Prodiamine irt« 1.25 1. 75 2.25 1.5
2It/A 2.50 0.75 2.25 1
41tiA 0.50 0.75 1.25 0.5
81tiA 0.25 0.50 0.75 0.5

* 0 = No weeds, 10 100% Coverage, Heavy Infestation.

** Height in feet.
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were applied at the rate of 1, 2, 4 and 8 pounds of active ingredient per
acre. The 135 square foot plots were sprayed with a CO2 pressured sprayer
at 20 psi at the equivalent of 40 gallons per acre using LP8002 nozzles
with 50 mesh screeIlS. All of the herbicide treatments were replicated four
times and there were twelve untreated plots in the split plot designed
experiment. At the time of application the sky was clear and sunny and the
wind was less than one mile per hour. The soil was moist and at field capacity.
The temperatures at the start of the spraying were: air 430F and soil
surface 47oF, and at the end they were air 560F and soil surface
630F. The plots were sprinkler irrigated immediately after spraying. The
weeds were 1/8 inches tall at the time of herbicide application. The
plots were irrigated periodically throughout the summer. On September 27,
1979 the plots were examined for weed growth and crop injury.

RESULTSANDDISCUSSION

After twelve weeks the predominant weeds in decreasing order of fre
quency in the control plots were redroot pigweed (Amaranthus retroflexus L.)
yellow foxtail (Setaria lutescens RUBB.), common purslane (Portulaca
oleraceae L.), field pepperweed (Lepidium campestre R.B.R.), common ragweed
(Ambrosia artemisiifolia L.), barnyard grass (Echinchloa crus-galli BEAUV.),
and tumble pigweed (Amaranthus albus L.).

Alachlor at 1, 2, 4 and 8 pounds of active ingredient per acre controlled
all grasses. The broadleaved weeds were reduced slightly at 1, 2 and 4 pounds
per acre, while 8 pounds per acre gave reasonably good control. Common
purslane and shepardspurse (Capella bursa-pastoris MEDIG) was partially
tolerant to alachlor. Metolachlor at all rates gave effective control of
grasses. There was some reduction of broadleaved weeds at 4 pounds of
active ingredient per acre while 8 pounds gave almost acceptable weed control.
Common purslane and shepardspurse were more resistant to metolachlor than the
other weeds. Napropamide reduced the number of grasses at 1 pound of active
ingredient per acre and gave reasonably good control at 2 and 4 pounds. At
8 pounds per acre the grasses were effectively controlled. The broadleaved
weeds were not controlled at 1, 2 and 4 pounds per acre while 8 pounds gave
some reduction. Redroot pigweed and common purslane were less susceptible.
Oryzalin reduced the grass population at 1 and 2 pounds of active ingredient
per acre while 4 and 8 pounds gave acceptable grass control. At 1, 2 and 4
pounds the broadleaved weeds were reduced and effective control was obtained
at 8 pounds per acre. Common purslane and shepardspurse were slightly
tolerant. Prodiamine gave reasonably good control of both grasses and broad
leaved weeds at 1 and 2 pounds of active ingredient per acre, while 4 and 8
pounds produced excellent weed control. In all herbicide treatments the
average height of the weeds was reduced as the concentration was increased.

The mentor, warty and wintergreen barberries exhibited good growth and
had very little or no injury regardless of treatment. Winter jasmine
exhibited very slight injury in all plots. Rockspray cotoneaster also had
good growth with negligible or no injury regardless of the herbicide or
concentration treatment. American holly had little or no injury in all
treatments. Chionoides rhododendron showed little or no injury in most
treatments. There was slight injury in some of the plots treated with
alachlor, oryzalin and prodiamine. This injury appeared to be more from
being planted in an open.field than from the herbicides. All of the spreading
euonyrnus grew poorly and exhibited moderate to severe injury regardless if
it was sprayed with herbicide or left untreated.
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Table 2. Effect of Post-plant Sprays of Pre-emergent Herbicides on
Liners Twelve Weeks After Application, 1979.

Mentor Warty Winter- w Spread. Coton- Amer. Rhodo-G t.nt e r
Chemical Rate Barb Barb. reen . Euonymus easter Holly dendronB b .Jasmf.near •

Check 0 0.10 0.38 0.58 1. 73 3.81 0.40 0.71 1.03

A1ach1or lfIlA 0 0.19 O. 9 1.69 2.87 0.19 0.44 1.56
2111A 0 0.31 0.25 0.94 2.94 0.62 0.38 0.81
4/11A 0.13 0.31 0.38 0.75 3.44 0.13 0.56 2.00
8111A 0 0.19 0.31 0.94 3.50 0.38 1.69 2.19

Meto1ach1or 1111A 0.13 0.38 0.31 1. 75 3.69 0.25 0.31 0.56
2111A 0 0.63 0.63 1.56 3.69 0.69 0.38 0.88
4111A 0 0.31 0.25 1.38 3.31 0.50 1.00 1.16
8111A 0.06 0.94 0.13 1. 38 3.69 0.06 0.56 1. 44

Napropamide lfIlA 0 0.56 0.44 2.06 3.88 0.19 0.31 0.81
2111A 0.06 0 0.13 1.50 3.75 0.25 0.50 0.56
4111A 0.06 0.44 0.63 1.44 3.75 0.44 0.50 1.44
8111A 0 0.31 0 1.06 3.13 0.13 0.56 1.13

Oryza1in lfIlA 0.13 0 0.13 0.88 3.94 0 0.50 1.31
2111A 0.44 0 0.25 0.88 3.63 0.19 1. 31 2.50
4111A 0 0.13 0.31 1.25 3.75 0.19 1.44 1. 88
8111A 0.44 0 0.31 0.63 3.63 0.38 1.56 1.56

Prodiamine 1/11A 0.63 0.63 0.38 0.75 3.00 0.38 0.81 2.50
2111A 0.06 0.25 0.31 0.88 2.94 0.31 1.63 1.56
4111A 0 0 0.13 0.75 3.50 0.81 0.81 1.56
8111A 0.25 0.13 0.31 0.75 3.44 1.25 1.38 1. 38

o = No Injury,S = Dead
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CONTROLOF YELIDWNUTSEDGEIN 'I-l)ODYORNAMENTALS

1/
J. F. Ahrens -

ABSTRACT

Herbicides were applied for the control of yellow nutsedge in established
Japanese yews and before or after planting six woody ornamentals. In established
yews, dichlobenil at 6 Ib/A, but not napropamide at 6 to 10 Ib/A, gave excellent
control of nutsedge during the following season when applied in December and
followed by precipitation. Applied in March on the soil surface and reapplied
in June and incorporated, metolachlor at 6 Ib/A gave seasonal control without
injury to the yews. Alachlor was less effective than metolachlor.

Preplant incorporated applications of metolachlor at 4 or 8 lb/A gave 3
to 4 months oontrol of yellow nutsedge with little injury to the woody
ornamentals. UBI-S734 also gave long term control, but injured white pine and
forsythia. EPTC at 1 Ib/A with or without extender, napropamide at 8 lb/A,
and alachlor at 4 or 8 lb/A controlled nutsedge for 2 months.

Postemergence applications of bentazon or acifluorfen with surfactant or
oil gave poor control of yelloW' nutsedge and injured three ornamentals.
Forsythia was the most susceptible ornamental to the herbicides tested.

INTIDDUen ON

Yellow nutsedge (Cyperus esculentus L.) continues to present severe
problems in the production of woody nursery stock. During the 1918 season we
found that surface applications of metolachlor O-chloro-N-(2-ethyl-6-methyl
phenyl)-N-(2-metho'lY-1-methylethyl)acetamide7, and alachlor 12-chloro-2' ,6 1_=
diethyl-N-(methoJQJllethyl)acetanilide7 gave fair control of nutsedge without
injury to Japanese yews (2). Mixed-results in nursery plantings have been
reported with bentazon (3-iso£ropyl-1H-2,1,3-benzothiadiazin-4(3H)-one 2,2-=
dioxide) and acifiuorfen (5-/2-ehloro-4( trifiuoromethyl)phenoxz] -2-ni trobenzoic
acid), napropamide 0-( c;..(-naphthoxy) -N, N-die~lpropionamide) and dichlobenil
(2,6-dichlorobenzonitrile) (1,2,3).

The objective of the work reported here was to compare these and other
herbicides for controlling nutsedge in established and newly planted woody
ornamentals.

MATERIALSANDMETHODS

Two herbicide trials were cmducted at a commercial nursery in Waterford,
CT on fields with previously high populations of yellow nutsedge. On both
sites the soils were silt loarns with 1% organic matter. Sprays were applied
with a hand-held boom on a calibrated knapsack sprayer delivering 50 gal/A,

1/ Plant Physiologist, The Connecticut Agricultural Experiment Station, Valley
- Laboratory, Windsor, CT 06095.
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and granules were applied with calibrated auger-feed applicator. Weed control
and plant injury ratings were made on a scale of 0 to 10: 0 • no weed control,
or plant injury-; 10 .. complete weed control, or all plants dead.

Treatments in established Taxus. A field of TaX\ls cuspidata 'Densiformis'
was planted as 4-year-old liners in April 1977. HerbiCides were applied on
December 7, 1978 or March 21, 1979 and June 5, 1979 on plots 6 ft b.r 14 ft, each
containing two rows of plants spaced at 2 ft x 3 ft. Treatments were replicated
four times in a randomized complete block design.

Treatments in December and March were applied over the plants and remained
on the soil surface. Rain and snow totaling 1 .6 in started a day after the
December treatments and 1 in of rain fell in the 2 weeks following the March
applications. On June 5, 1979 all plots were rotary tilled and hand weeded
following evaluations of nutsedge control. Alachlor and metolachlor were then
reapplied and the plots again were rotary tilled 3 in deep. Control of nutsedge
and injury to the Tams was evaluated on July 23.

Treatments before and after ~lanting nursery stock. The field was fitted
and laid out into plots 6 ft b.r 1 ft with 3-ft borders on the sides and 5-ft
borders at plot ends. A randomized complete block design was used with four
replicates and two control plots per replicate.

The preplanting treatments were applied on a dry soil surface on May 8,
1979 and incorporated 2 in deep with a rotary tiller wi thin two hours. The
following nursery plants were plan ted between May 8 and 10 in two rows spaced
3 ft apart wi thin each plot: Japanese yews (~ cuspidata), 2 years old, 5
per plot; white pine (~ strobus) ~ 3 years old, 3 per plot; forsythia
(Forsythia intermedia 'Lynwood Gold'), rooted cuttings, 5 per plot; Andorra
juniper{Juniperus horizontalis plumosa), 2 years old, 3 per plot; rhododendron
(Rhododendron catawbiense 'Roseum Elegans '), 1 year old, 3 per plot; and
arborvitae (Thuja occidentalis 'Pyramidalis'), 2 years old, 3 per plot. The
plants were spaced 1 ft apart in the row. The roots of all plants in the plots
treated with EPTC (S-ethyl dipropylthiocarbamate), except the rhododendrons,
were dipped into a slurry of activated carbon at 1 lb/gal before planting. Post
plant preemergenc~ treatments of oxadiazon l2-tert-butyl-4-(2,4-dichloroL5-~so.
propoxyphenyl) -A: -1,3, 4-oxadiazolin-5-on!h" and oryzalin (J, 5-dini tro -N , tf4_z

dipropylsulfanilamide) were applied on May 10, 1978 on the dry' 80il surface.
About 0.15 in of rain fell on May 12 and 0.9 in on May 18. Postemergence
treatments were first applied on June 5, 1979 on nutsedge 2 to 5 in tall.
Treatments of bentazon and acifiuorfen were reapplied on June 15, 1979. The
bentazon and acifiy.7rfen sprays contained either X-77 surfactant at 0.5% v/v
or Booster plus E - at 1 qt per 50 gal/A. On June 20, when the nutsedge was
10 to 15 in tall control was evaluated and all except the postemergence plots
were hand weeded and rotary tilled. On June 28 we evaluated the postemergence
plots and then weeded and tilled all plots. The evaluation, hand weeding, and
tilling were repeated on July 23 and August 21.

Rainfall during 1978 was abou.t 1\ times nonnal in April, normal in May
0.6 in), half nonnal in June, 2/3 normal in July, and ~ times normal in August.

11Crop oil plus surfactant.
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Because of the severe canpetitive effects of yellow nutsedge on the growth
of nursery stock, control ratings less than 9.0 (90% control) early in the
season were considered commercially unacceptable.

RESULTSANDDISCUSSION

Treatments in established TaXIlS. December applications of dichlobenil
(2,6 dichlorobenzonitrile), followed shortly by rain and snow effectively
controlled nutsedge during the following season (Table 1). Similar results

Table 1. Control of yellow nutaedge with applications in established yews.

Rate,ai Dates 1/ Control of nutaedge (0-10)
Herbicide lb/A applied- KayJP July 28

untreated 0 0

dichlo banil, G 6 12/7 9.3 9.0
8 12/7 9.3 9.2

napropami de, WP 6 12/7 4.5 1.5
8 12/7 6.7 3.2

10 12/7 6.0 3.3

napropamide, WP 6 3/21 1.3 2.2
8 3/21 1.8 4.0

10 3/21 1.5 4.2

alachlor, EC 4 3/21, 6/5 2.8 6.2
6 3/21, 6/5 4.9 8.1
8 3/21,6/5 7.0 7.8

metolachlor, EC 4 3/21, 6/5 8.0 9.0
6 3/21, 6/5 9.1 9.2
8 3/21, 6/5 9.4 9.6

LSDp • .05 2.3 2.8
.01 3.1 3.8

!I Applications on 12/7/78 and 3/21/79 were on soil surface. Plots were tilled
and weeded on 6/5/79; then herbicides were applied and rotary tilled into
upper 3 inches of soil.

have been obtained in the past with dichlobenil when adequate precipitation
followed shortly after application (1). Applied in December, napropamide gave
better control than when applied in March, but still was not satisfactory even
at 10 lb/A. Metolachlor applied in March and reapplied in June was much JOOre
effective than alachlor. These results agree with reports by Higgins, et al
(4) and Warholic and Sweet (5). Two applica tiona of metolachlor at 6 lb/A gave
seasonal control of nutsedge. None of the treatments injured or redu.ced growth
of~ 'Densifol'lllis'. About 6 weeks elapsed between the March applications
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and emergence of nutsedge. Metolachlor and alachlor may have been more effective
if they had been applied closer to the time of nutsedge emergence.

Treatments before and after planting. An obvious effect of incorporating
the preplant herbicides (ppi) with the rotary tiller was a streak of nutsedge
appearing wherever the depth rod moved soil out and failed to incorporate the
herbicides. This effect resulted in lower nutsedge control ratings with several
treatments than might have occurred with uniform incorporation.

several of the preplant incorporated treatments gave excellent initial
control of nutsedge, but residual control varied greatly (Table 2). Napropamide
at 8 lb/A and EPTCat 4 lb/A alone or plus an extender to increase soil persist
ence gave excellent control for 2 months, rot poor control thereafter. Neither
napropand.de nor EPTCseriously injured aIO' of the six ornamentals (Table 3).
Alachlor gave excellent control for 1 month at 4 lb/A and 2 months at 8 lb/A,
whereas metalaohlor gave longer control at both rates. Metalaohlor at 8 lb/A
ppi controlled nutsedge for 4 months without serious injury to arrrof the
ornamentals.

Control of nutsedge with UBI-S734 (2-!f-(2,$-d::IJnethylphenyl)ethylsulfony17
pyridine N-oxide) at 1 or 2 lb/A ppi was oiily fair to good, but the effect 
persisted for 4 months. At 4 lb/A, UBI-5734 gave excellent control for 4 months.
UBI-5734 caused minor injury to Tams. but unacceptable injury to forsythia and
white pine.

As expected, oryzalin alone did not control nutsedge. None of the post
emergence treatments of bentazan or acifiuorfen with surfactant or with oil plus
surfactant gave satisfactory control of nutsedge after two applications. Injury
to forsythia and rhododendron also was unacceptable with these trea tments ,
These results confirm findings in earlier tests at this nursery where June
applica tions of these herbicides did not control nutsedge (2).

Granular oxadiazon caused early stunting of nutsedge, but like oryzalin
gave poor control. Apparent injury to forsythia by both oryzalin and oxadiazon
was probably due to excessive competition from nutsedge which reduced growth of
the forsythia. In August, rmtsedge populations were smaller in many untreated
plots than in treated plots, partly because of variation, and partly because
some of the herbicides may have delayed nutsedge emergence.

The results reported here indicate that metolachlor can control yellow
nutsedge either as a preplant incorporated treatment in a range of wood;yplant
materials or as a broadcast application in tolerant plants such as ~.
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TABLE2. Control of nu tsedge with he rbicides applied before or after pl.arrt ing
nursery liners.

Nutsedge Control Ratin~ on a 0 to 10 Scale
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EFFECTSOF SURFACTANTOR PREEMERGENCEHERBICIDESON THE
SEIECTIVITY OF ASULAMANDGLIPHOSATEIN WOODYPLANI'S

1/J. F. Ahrens

ABSTRACT

Phytotoxici ty to weeds and nursery plants from surfactant additions to
sprays of asulam and glyphosate was detemined in field experiments. Adding
either the surfactant X-77 or a s1mazine-oryzalin mixture, or both, improved
control of large crabgrass (Digitaria suanguinalis (L.)Scop.) and horseweed
(Con;yza canadensis (L.)Cronq.) by asulam at 1.67 lblA without injury to
Japanese yews or Andorra junipers. At higher rates of asulam, however, these
addi ti ves made the sprays injurious to junipers. Adding only simazine to the
asulam sprays improved weed control without plant injury.

The surfactant MON0011 added to low rates of glyphosate applied in June
markedly improved control of large crabgrass, fall panicum (Panicum dichotomi
fiorum Michx.) and commonlambsquarters (Chen~dium alb1m L.). In another
trial at higher rates of glyphosate applied iii eptember, MaN0011 increased
injury to dormant white pines. S1mazine did not affect injury to pines by
glyphosate in September.

INTRODUCTION

Certain woody plants, and dormant conifers in particular, can tolerate
over-the-top applications of glyphosate Ai'-(phosphonomethyl)glycine7, and
asulam (methylsulfanilylcarbama te) (1). -Most acti vely growing evergreen
plants are more sensitive than dormant plants to both herbicides. Junipers
(Juniperus sp.) and yews (~ sp.) can tolerate applications of asulam even
while actively growing. ~te pine (Pirms strobls L.) is more sensitiw to
glyphoeate than white spruce (~ gi:'iiUci). While surfactants might increase
the activity of these herbicides against weeds they may also reduce their
eelecti vi ty.

In this report we describe changes produced in the selectivity of asulam
or glyphosate in woody plants when these herbicides ara mixed with surfactants
or with preemergenoe herbicides.

MATERIALSANDMETOODS

In trial A we tested the effects of added surfactant on the activity of
asulam and glyphosa te on annual weeds, and in two other trials we tested the
effects of added surfactant on their selectivity over woo~ plants. The soil
type in all three was a Merrimac sandy loam with 2 to 3 percent organic matter.
Sprays were applied with hand-held booms calibrated to deliver 5<>gallA over

11 Plant Physiologist, The Connecticut Agricul'b1ral Experiment Station, Valley
- Laboratory, Windso r, CT 0609$'.
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swaths varying from 4.5 to 6 ft. Weed control and injurywere rated visually
on a scale of 0 to 10: 0 - no control or injury; and 10 II 100% control, or
all plante dead. In trial A, a stand of annual. weeds was treated on June 17,
1975. Plots were 6 ft by 10ft and replica ted three times in ranoomized
complete blocks. The principal weeds were large crabgrass 1 to 4 in tall, fall
paniC'Ultl4 to 10 in tall, and l"ser amounts of cOJlllllOnlambsquarters 2 to 4 in
tall. The surfactant MON001}: was added at 1% v/v to sprays of glyphosate
isopropylamine salt and X-77- was added at 0.5% v/v to the asulam sprays.
Control of each weed was rated at weekly intervals for 4 weeks after treatment.

In trial B, varyin,& rates of glyphosate with and without mN 0011 at
0.25% v/v or simazine /2-chloro-4,6-bis(ethylamino)-s-triazine7 at 2 lb/A were
applied over established white pines 3 to 4 ft tall on September 20, 1978.
The pines had been sheared in June 1978 and new fasicle buds had fanned on the
tenninals. The pines were donnant at treatment. Sprays were applied with a
hand-held boom with the center nozzle held 6 to 8 in over the tops of the pines.
Plots were 12 ft long each with three or four pines in rows spaced 6 ft apart.
Fifteen treatments were applied in a randomized complete block design with four
replicates. Few weeds were present in the plots. Injury ratings were made on
May 29 and July 10, 1979, and tenninal shoot growth was measured on July 27,
1979.

In trial C, asul&1l1at varying rates alone or with X-7~ wrfactant at 0.25%
v/v, or simazine at 2 lb/A and/or oryzalin (J,5-dinitro-N, N4_dipropylsulfa
nilamide) was sprayed over nursery plants. Plots were 15 ft long with three
plants each of Japanese yew (~ cuspidata) and Anoorra juniper (JunipenlS
horizontalis flumosa), established in the field 4 years. The herbicides were
applied in a .5 ft swath over the ornamentals on July 6, 1979. Large
crabgrass up to 10 in tall, and horseweed up to 12 in tall, were the dominant
weeds at treatment, and horseweed seedlings invaded in the fall.

RE&JLTSANDDISClJSSION

The surfactant X-77 markedly increased the activity of asulam a~inst

large crabgrass, fall panicum, and horseweed, but not lambsquarters (Tables 1
and 2). With al!lU1amat 1.67 lb/A, added surfactant 1mproved weed control
without injury to the yews or junipers. However, with asulam at 3.34 Ib or
6.68 lb/A, added surfactant caused excessive injUry in Andorra junipers, but
not Japanese yews. The injury was chlorosis and redu.ced growth of branch tips.
Adding either simazine or simazine plus oryzalin improved initial and reeidu.a1
control of horseweed and crabgrass with asulam at 1.67 lb/A, but also injured
junipers with asulam at 6.68 Ib/A (Table 2).

Adding surfactant to glyphosate improved control of crabgrass, fall panicum
and lambsquarters (Table 1). Glyphosate at 0.25 Ib/A with added surfactant
killed lI015t of the weeds, whereas the same rate without surfactant only controlled
crabgrass. september applications of glyphosate at 0.375 Ib/A with added

1/ Nomonic surfactant composed of nonylphenol ethoxylates.
y Nomonic surfactant containing polyoxyethyleneglycol.
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Table 1. Effect of surfactant on phytotoxici ty of asulam and glyphosate to
weed species.!/

Herbicide

2/ Fall Y 2/
SUr.1l Crabgrass- panicum . Lambsguarters-

factant ~ 3 or 4 wks~ 3 or 4 wks~ 3 or 4 wks

asulam 2 0 4.7 7.3 1.7 3.7
4 0 4.7 10.0 1.7 7.3
2 + 4.7 10.0 3.0 7.3

glyphosate 0.12, 0 ,.7 6.3 1.3 1.7
0.25 0 9.3 9.7 ,.3 5.7
0.5 0 10.0 10.0 9.8 10.0
0.125 + 7.3 8.3 3.7 3.7
0.25 + 10.0 10.0 8.1 9.2

o
o
o

2.0
6.0

10.0
6.7
9.3

o
o
o

1.0
5.5

10.0
8.5

10.0

LSD P • .05 1., 1.7
.01 2.0 2.3

1/ 0 • no control, 10 • dead weeds. Sprays were applied on June 17, 1975.
"2'/3 weeks for glyphosate and 4 weeks for asulam.
i/ X-77 was added to asulam sprays and MON0011 was add~d to glyphosate sprays.

Table 2. Effects of surfactant, Si"Zine, and oryzalin on weed control and
plant injury with asulam.-

Herbicide

Weed control ratin~

SUr- 8/3 8/3 10/2
fact- / Crab- Horse- All
ant ~ grass weed ~

Injury ratings
Taxus Juniper

8/3 10/4 8/3 10/4

untreated o o o o o o o

asulam

asul am+
simazine

1.67
3.34
6.68
1.67
3.34
6.68

1.67+2
3.34+2
6.68+2

o
o
o
+
+
+

o
o
o

3.5
8.8
9.6
9.1
9.8
9.9

6.3
8.9

10.0

4.5
9.9

10.C
10.0
10.0
10.0

9.3
9.8

10.0

2.8 0 0
2.3 0 0
2.8 0 0
3.9 0 0
6.9 0.3 0
4.0 0.5 0

1.5 0 0
7.0 0 0
8.1 0 0

o
o
o
1.0
2.0
3•.3

o
o
0.3

o
o
o
o
1..3
.3.3

o
o
o

Y X-71 at 0.25% v/v.

LSD P • .05' 1.4
.01 1.9

1/ Sprays were applied on July 6, 1979.

asulam+
simazine+
oryzalin

1.67+2+3 0 8.0
3.34+2+3 0 9.6
6.68+2+3 0 9.8
1.67+2+3 + 9.0

9.5
10.0
9.8

10.0

o
o
0.3
o

o
o
o
o

o
0.8
2.3
0.8

o
o
o
o



333

surfactant did not injure donnant white pines, but at either. 75, 1.12 or 1.5
lblA with surfactant the pines were injured (Table 3). These latter mixtures

Table 3. Effect of surfactant on phytotoxicity to white pines of glyphosate
alone or wi th simazine.

Pines with Terminal
Injury dead buds shoot

Herbicide rates lblA 21 0-10 at tip growth
glyphosate(ae) simazine(ai) Surfactant 5/29 7/10 5/29 - % 7/27 - CIll

0 2 0 0 0 0 32.1
0.375 0 0 0 0 0 29.6
0.75 0 0 0.3 0.2 0 29.2
1.12 0 0 0 0.2 0 28.8
1.5 0 0 0 0 0 38.2
0.375 0 + 0 0.3 0 31.3
0.75 0 + 105 0.4 14 28.1
1.12 0 + 2.5 1.8 27 20.7
1.5 0 + 2.8 1.6 13 16.9
0.375 2 0 0 0 0 37.8
0.75 2 0 0 0 0 37.9
1.5 2 0 OS 0.2 0 29.8
0.375 2 + a 0 0 31.2
0.75 2 + 0.8 oS 7 29.6
1.5 2 + 1.3 1.4 20 23.7

LSD p .05 10.6
.01 14.2

1I Sprays were applied on September 20, 1978.
Y MaN0011 at 0.25% v/v.

killed some fasicle buds on the pine terminals and reduced terminal growth the
following season. Adding only simanne did not increase injury from glyphosate
sprays, but seems to have decreased injury when surfactant was also added.

These tests indicate that it may be possible to improve control of certain
annual weeds with reduced rates of asulam and glyphosate by adding a surfactant,
wi thout sacrificing tolerance in woody plants. At rates of glyphosate usually
required for control of perennial weeds, however, adding a surfactant increased
injury to white pine.

LITERA'lURECITED

1. Ahrens, J. F. 1974. Selectivity of glyphosate and asulam in omamental
plantings and Christmas trees. Proc , Northeast. Weed Sci. Soc. 28:361-368.
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PREEMERGENCE WEED CONTROL IN ORNAMENTAL PERENNIAL CROPS

T. Corel1
1

and A. Bing
2

ABSTRACT

A wide variety of container grown perennial plants were kept reason
ably full of weeds and made normal growth when treated in the fall or spring
with simazine at 0.5 Ib/A plus oxadiazon at 2 Ib/A. There was plant safety
at 2, 4 and 8 Ib/A of oxadiazon.

INTRODUCTION

During the past five years the use of ornamental prennials in landscape
plantings has increased dramatically. Growers have responded to this demand
with increased production. Weed control in containerized and field grown
stock is an expensive operation. To try to reduce weeding expense a series
of trials were initiated at three local nurseries to determine crop tolerance
to the preemergerce herbicides oxadiazon 2G (2-tert-butyl-4-dichloro-5-iso
propoxypheny I) - -1,3, 4-oxad i azol i n-5-one), simazi ne 4G (2-ch loro-4, 6-bi s
(ethylamino)-s-triazine), and alachlor 15G (2-chloro-2',6'-diethyl-N-(metho-
xymethy I) a ce te n l I ide) • -

MATERIALS AND METHODS

Container studies were initiated at Martin Viette Nursery and Flower
Time Nursery on containerized ornamental perennials. Most plants were grow
ing in one or two gallon containers, sempervivum were in 2" and 4" pots
and Pachysandra termanalis and Hedera helix were in flats containing 40-
50 plants. Plants were placed in 100 sq ftbTOcks which were then treated
with granular preemergence herbicides at rates found suitable for nursery
liners. Herbicides were applied uniformly with a hand shaker over the plots.
Treatments included (all rates Ib/A active ingredient) simazine ~ plus ox
adiazon 2, and oxadiazon at 2,4 & 8. The first treatment was made to freshly
potted, weed free stock October 10, 1978 and this was evaluated on May 8,
1979. Plant growth ratings were recorded as was general weed growth and
predominent weeds present. Plants were then hand weeded and retreated
on May 22, 1979. The retreatment incorporated t Ib/A active ingredient
simazine in each plot in conjunction with oxadiazon to control chickweed.
Follow up observations were recorded on August 29, 1979. Standard nursery
practices were followed regarding fertilization, irrigation, overwintering,
etc.

1/ County Agricultural Agent, Riverhead, N.Y.

2/ Professor, L.I. Horticultural Research Lab, Riverhead, N.Y.
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RESULTS AND DISCUSSION

Table 1 shows weed control ratings and Table 2 and 3 crop tolerance.
This data gives no clear cut indication that the herbicide treatments had
any consistent undesirable effect on plant growth or quality. Some plants
were added at the time of the second treatment at Flower Time Nursery.
Rodents damaged 3 species a t Marti n Viette Nursery and made them unra t
able. Oxadiazon alone failed to control chickweed in all treatments. After
handweeding simazine was added for chickweed control to all treatments.
Crop tolerance was excellent indicating exceptional control could be obtained.

Overall weed control was not perfect but crop tolerance information
on two treatments in one crop was more important. These combinations pro
vided effective weed control on other crops in this area. It appears that
all plants tested can tolerate two applications, one after potting in the
fall and another in spring. This program would provide effective weed control
for the entire production cycle of the crop and reduce weeding costs by
approx imatel y ei ghty-five percent.

A field trial was initiated at the Plantage on field grown ornamental
grasses, daylilies and Hosta. Treatments were applied to freshly planted
divisions (recently propagated). Four 900 sq. ft. plots were treated with
(rates Ib/A. active ingredient) simazine t plus oxadiazon 2, simazine t
plus alachlor 4, oxadiazon 2 plus alachlor 4, and oxadiazon 4. Observations
indicate no perceptable injury one month after treatment to any treated
plants. Weed control was good in all treatment. Combinations of simazine
plus alachlor and oxadiazon plus alachlor gave excellent weed control.
The simazine plus oxadiazon combination resulted in acceptable weed con
trol and oxadiazon alone was least effective marginally acceptable.

These results and ongoing work indicate that simazine oxadiazon com
binations offer growers an effective safe method they can utilize to reduce
weeding costs without reducing the qual ity of the crop.



Table 1. Postplant preemergence weed control in container grown ornamental perennials.

Herbicide at lb/A
Weed con_a)

trol rating Predominant weeds present

Treatment at Martin Viette Nursery applied Oct. 10, 1978 and observed May 8, 1979.
w
w
o-

simazine ~ + oxadiazon 2
oxadiazon 2
oxadiazon 4
Untreated
oxadiazon 8

4.5
4
4
2.5
4.5

few mares tail
mouseear chickweed, mares tail
mouseear chickweed, mares tail
chickweed, bittercress, oxalis, annual bluegrass, galinsoga
chickweed, marestail

Retreatment at Martin Viette Nursery applied May 22, 1979 and observed Aug. 29, 1979

simazine ~ oxadiazon 2
simazine ~ oxadiazon 2
simazine ~ oxadiazon 4
Untreated
simazine ~ oxadiazon 8

3.5
3.5
3
2.5
4

groundsel, oxalis, galinsoga, wild aster
groundsel, oxalis, galinsoga, wild aster
groundsel, oxalis, galinsoga, wild aster
oxalis, galinsoga
chickweed

Treatment at Flower Time Nursery applied Oct. 10, 1978 and observed May 8, 1979

simazine ~ + oxadiazon 2
oxadiazon 2
oxadiazon 4
Untreated
oxadiazon 8

4.5
4
4
3
4

few chickweed, groundsel
chickweed, groundsel, bittercress
chickweed, groundsel, mares tail
chickweed, groundsel, marestail, oxalis
chickweed, groundsel, marestail

Retreatment at Flower Time Nursery applied May 22, 1979 and observed Aug. 29, 1979

simazine ~ oxadiazon 2
simazine ~ oxadiazon 2
siIl)azine ~ oxadiazon 2
Untreated
simazine ~ oxadiazon 8

4.5
3.5
4.5
2.5
4.5

few groundsel, marestail, crabgrass
many groundsel
few groundsel, marestail
crabgrass, annual bluegrass, oxalis, marestail, groundsel
few weeds present

a) 1 poor weed control, 5 total weed control (3.5 acceptable)



Table 2. Tolerance of container-grown ornamental perennials to preemergence herbicides at Martin Viette Nursery.

Growth Ratings
Treatment Oct. 10, 1978 Treatment May 22, 1979
observed May 8, 1979 observed Aug. 29, 1979

S-~ S-~ S-~ S-~ S-~

Plant Treatment 0-2(a) 0-2 0-4 Dntr. 0-8 0-2 0-2 0-4 Dntr. 0-8

Astilbe sp. Buch. Ham. 5 5 3 3 4 5 5 5 4 5
Baptisia astralis R.Br.
Pachysandra terminalis Sieb. & Zucco 5 4 5 5 5 5 5 5 5 5
Monarda didyma L. 4 4 5 4 5 5 5 3 3 5
Phlox subulata L. 3 3 2 3 2 2 3 2 2 2
Physostegia virginiana Benth. 4 4 4 4 3 4 5 5 5 5
Caltha palustris L. 5 5 4 3 3 2 3 3 2 2
Vinca minor L. 5 5 5 5 4 5 4 5 5 4
Dicentra spectabilis Lem. 5 4 5 4 3 5 3 5 4 3
Phlox paniculata L.
Alopecurus pratensis L. var. aureo-variegatum 5 5 5 5 5 4 4 4 4 4
Althea rosea cav.
Coreopsis verticillata L. 3 5 5 5 5 3 4 5 4 4
Convallaria majalis L. - - - - - 4 4 4 4 4
Liriope Muscari Bailey 3 3 3 3 2 5 4 5 4 3
Epimedium pinnatum Fisch. 5 3 4 4 4 5 3 4 4 3
Anemone hupehensis Lemoine 5 5 4 5 4 5 4 3 4 5
Festuca ovina glauca Koch 5 5 5 5 5 2 2 3 3 2
Anemone pulsatilla L. 3 2 2 3 2 5 2 4 2 1
Paeonia officinalis L. 4 3 3 3 4 4 3 3 3 5
Hedra helix L. 5 5 5 5 5 5 5 5 5 5
Sempervivum tectorum L. 4 5 5 5 5 5 5 3 5 5
Sedum Sieboldii Sweet 5 4 4 5 3 5 5 5 4 3
Iris germanica penthouse L. 4 3 3 5 5 4 1 2 2 3
Aquilegia sp. L. cv. McKenna Hybrid 4 3 3 3 5 3 4 3 2 4
Digitalis purpurea L. 2 2 2 2 2 3 2 3 2 2
Thymus serpyllum L. 4 5 5 5 5 4 3 3 4 5
Aster alpinus L. 4 4 5 4 4 1 2 2 3 2 VJ

VJ
-...J



Table 2. (continued)

Growth Ratings
Treatment Oct. 10, 1978 Treatment May 22, 1979 w

w
observed May 8, 1979 observed Aug. 29, 1979 00

S-~ S-~ S-~ S-~ S-~
Plant Treatment 0-2(a) 0-2 0-4 Untr. 0-8 0-2 0-2 0-4 Untr. 0-8

Iberis sempervirens L. 2 3 3 3 4 3 3 3 3 4
Teucrium chamaedrus L. 3 4 4 5 4 4 5 5 5 5
Linum perenne L. 5 5 5 5 5 2 3 4 3 4
Alyssum saxafile L. 5 4 5 5 5 2 2 4 3 3
Plumbago capensis Thunb. 1 1 1 1 1 3 3 3 3 3
Geum borissi Kellerer 5 5 5 5 5 5 5 5 5 5
Nepeta Mussinii Spreng. 3 3 3 3 2 4 4 4 4 4
Santolina chamaecyparissus L. 4 3 5 5 3 4 4 4 3 2
Sedum album murale Hort. 5 5 5 5 4 5 4 2 3 3
Achillea tomentosa L. 4 5 5 5 5 1 1 1 1 2
Gallardia aristata Pursh 2 4 4 3 2 3 3 4 3 3
Fragaria verginiana Duchesne 3 4 4 5 4 4 5 5 5 5
Dianthus barbatus L. 5 5 5 4 5 4 4 3 4 5
Gaultheria procembens L. 5 5 5 5 5 5 4 5 5 4
Hosta sp. Tratt. 5 5 5 5 5 5 5 5 < 5_,
Hemerocalis flava L. 4 4 3 5 4 5 5 5 5 5
Potentilla aurea L. 5 5 5 5 5 5 4 5 5 5
Heuchera sp. L. cv. Chatter Box 4 3 3 4 5 1 1 2 1 1

(a)S-~+O-2 = simazine ~ lb/A. oxadiazon 2 lb/A; 0-2 = oxadiazon 2 lb/A; 0-4 = oxadiazon 4 lb/A; Untr. = Unt~cated;
0-8 = oxadiazon 8 lb/A; S-~+0-2 = simazine ~ lb/A. oxadizon 2 lb/A; s-~+O-4 = simazine ~ lb/A. oxadizon 4 lb/A;
S-~+0-8 = simazine ~ lb/A. oxadizon 8 lb/A.
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Table 3. Tolerance of container grown ornamental perennials to preemergence herbicides at Flower Time Nursery.

Growth ratings(a)
Treatment 10/10/78, observed 5/8/79 Treatment 5/22/79, observed 8/29/79

Plant treated (c) S-1/2+0-2 0-2 0-4 Untr 0-8 S-1/2+ S-1/2+ S-1/2+ Untr S-1/2+
(b) 0-2 0-2 0-4 0-8

Paeonia officinalis L. (16) 2 2 3 4 3 2 2 3 4 3
Sedum spectabile Boreau (16) 3 3 3 4 2 4 4 4 5 3
Dicentra spectabilis Lem. (12)a - - - - - 3 2 3 2 3
Hosta Sp. Teatt. (16) 4 3 3 4 3 5 5 5 5 5
Hemerocallis flava L. (18) 4 3 4 4 4 5 5 5 5 5
Hedra helix L. (18) 5 5 5 4 4 5 5 5 4 5
Ajuga reptans L. (small pot 18) 2 2 3 3 2 5 4 5 5 5
Myosotis scorpioides L. (12)d - - - - - 2 2 3 4 4
Opuntia compressa Macb. (12)d - - - - - 5 5 5 5 5
Althea rosea cav. (12) 5 5 5 5 5 3 4 3 3 3
Yucca smalliana fern. (18) 5 4 4 5 4 5 5 4 5 5
Vinca minor L. (18) 4 4 4 5 3 4 4 4 4 4
Sempervivum tectorum L.

(2" pot 108) 5 5 5 5 5 5 4 4 4 5
Sempervivum tectorum L.

(4" pot 54) 5 5 5 5 5 5 4 4 5 4
Ajuga reptans L.

(large pot 14) 5 5 5 5 4 5 5 5 5 5
Digitalis purpurea L. (12)a - - - - - 5 5 4 5 5

(a) Growth ratings 1 = dead plant to 5 = maximum growth.
First treatment applied to freshly potted stock on Oct. 10, 1978, growth ratings on May 8, 1979.
Second treatment (1/2 lb/A simazine added to each treatment except untreated to control chickweed)
applied May 22, 1979. Growth ratings on Aug. 29, 1979.

(b) S-1/2 = simazine 1/2 lb/A 0-2 = oxadiazon 2 lb/A all active ingredient

(c) Number within parenthesis indicates number of plants treated.
40-50 plants.

(d) Plants added for second treatment.

Sempervivums were in flats containing

w
W
\D
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AN EVALUATIONOF 5 HERBICIDESAPPLIED OVERLINERS
REPRESENTING8 GENERAOF ORNAMENTALPLANTS

)j
Larry J. Kuhns and Chiko Haramaki

ABSTRACT

Alachlor at 1.7~ 3.4~ 6.8~ and 13.6 Kg/ha ai and oryzalin~ oxyfluorofen~

and prodiamine at 1.1~ 2.2~ 4.4~ and 8.8 Kg/ha ai were applied over newly
planted liners of azalea~ euonymus~ cotoneaster~firethorn~ pieris~ rhododendron~

and two varieties each of arborvitae~ juniper~ and yew. At the time of applica
tion half of the area was weed free and half had broad leaf and grass weed seed
lings up to 5 cm tall growing in it. Six weeks later weed control and phyto
toxicity data were recorded and bentazon at 1.1~ 2.2~ 4.4~ and 8.8 Kg/ha ai
was applied to previously untreated blocks. Three weeks later weed control
and phytotoxicity data were recorded for the bentazon treated blocks.

After 6 weeks alachlor at the highest rate and oxyfluorofen at all rates
showed excellent weed control in the plots that were weed free at application.
The three lower rates of alachlor~ all rates of prodiamine~ and the high rates
of oryzalin provided adequate control. In the plots that had weed seedlings
at application~ alachlor at 13.6 Kg/ha provided adequate control and all rates
of oxyfluorofen excellent control. Bentazon controlled broad-leaved weeds but
not grasses. At the time of evaluation all bentazon treated plots were totally
covered with weeds.

Oryzalin and prodiamine were not phytotoxic to any of the plants at any
rate. Alachlor was slightly phytotoxic to fire thorn at 6.8 and 13.6 Kg/ha.
Bentazon was highly phytotoxic to cotoneaster~ pieris~ and Woodwardarborvitae
at all rates and rhododendron~ pieris~ and elegantissima arborvitae at the 2
highest rates. Depending on the rate~ light to moderate phytotoxicity was
evident on all other species except euonymus. Oxyfluorofen was not phytotoxic
to arborvitae or yew at any rate. However~ it was highly phytotoxic to azalea~

cotoneaster~ firethorn~ and pieris at 4.4 and 8.8 Kg/ha. Other plants showed
varying degrees of phytotoxicity depending on rate of application.

INTRODUCTION

Relatively few herbicides are labelled for use on woody ornamentals, and
those that are have a limi ted numher of genera listed on their labels. An addi
tional problem is that newly planted stock is more susceptible to herbicide
injury than well established plants, so several of the labelled herbicides can
not be applied over liners.

Because nurserymen must dig, ship, and plant in the spring, their herbi
cides often are not applied on schedule. Weed seedlings may be emerging prior

1/ Assist. Prof. and Assoc. Prof., respectively, Dept. of Hart., The Penn
sylvania State University, University Park, PA 16802
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to the application of their preemergence herbicide. There are two objectives
for this study. First to evaluate the effectiveness and phytotoxicity to
liners of a wide range of ornamentals of three experimental herbicides and
two herbicides with limited ornamentals labels. Second, to determine the
postemergence activity of the herbicides evaluated.

METHODSANDMATERIALS

The experiment was conducted ~t a commercial nursery in Butler, Penn
sylvania in 1979. The Gilpin soil was a silt loam with a pH of 5.2, contained
1.9% organic matter and was prepared with a Levy Rotteria. Half the plants
were planted on May 21 with the remainder planted on June 11. Purple splendor
azalea (Rhododendron L. 'Purple Splendor'), lowfast cotoneaster (Cotoneaster
dammeri Schneid. 'Lowfast'), purple wintercreeper euonymus (Euonymus fortunei
colorata Rehd.), compact Japanese pieris (Pieris japonica Thunb. 'Compacta'),
Laland firethorn (Pyracantha coccinea Roem 'Lalandei'), and roseum elegans
rhododendron (Rhododendron L. 'Roseum Elegans') were planted 46 cm apart; and
blue Hetz juniper (Juniperub chinensis L. 'Glauca Hetzii'), andorra juniper
(Juniperus horizontalis Moench. 'Plumosa'), Hicks anglojap yew (Taxus media
Rehd. 'Hicksii'), Hatfield anglojap yew (Taxus media Rehd. 'Hatfieldi~
elegantissima american arborvitae (Thuja OCCIdentalIs L. 'Elegantissima'),
and Woodward american arborvitae (Thuja occidelltalis L. 'Woodwardi') were
planted 25 cm apart. There was 1.2 m between all rows. Each block contained
at least four plants of each species and all treatments were replicated four
times. On June 12 alachlor [2-chloro-2',6'-diethyl-N-(methoxoymethyl)
acetanilide] 15G, oryzalin [3,5-dinitro N4 , N4-dipropylsulfanilamide] 75W,
oxyfluorofen [2-chloro-l-(3-ethoxy-4-nitrophenoxy)-4-(trifluoromethyl)
benzene] 2EC, and ~rodiamine [2,4-Dinitro-N 3, N3-dipropyl-6-(trifluoromethyl)
1,3-benzenediamineJ 50W were applied; alachlor at 1.7, 3.4, 6.8, and 13.6
Kg/ha ai and oryzalin, oxyfluorofen, and prodiamine at 1.1, 2.2, 4.4, and 8.8
Kg/ha ai. At the time of application half of each block was weed free and the
remainder of the block had broad leaved and grass weed seedlings up to 5 cm
tall growing in it. The predominant weeds were barnyardgrass [Echinochloa
crus-gal Ii (L.) Beauv.] common ragweed (Ambrosia artemisifolia L.) common
lambsquarters (Chenopodium album L.), fall panicum (Panicum dichotomiflorum
Michx.), Pennsylvania smartweed (Polygonum pennsylvanicum L.) and shepard
spurse [Capsella bursa-pastoris (L.) Medic.]. During application wind speed
varied from 6.4 to 12.8 km per hour and the temperatures at the beginning
and end of the application period were air 13° and 200

, and soil 140 and 190C.

The soil moisture was at field capacity and the weather was sunny with scat
tered clouds. The herbicides were applied with a C02 pressurized sprayer at
20 psi in the equivalent of 522 l/ha of water through LP 8002 nozzles with 50
mesh screens. The plots were not irrigated and there was no measurable rain
fall until June 21 when there was .6 cm of rain. Weed growth and phytotoxicity
were evaluated 6 weeks after application.

On July 20 bentazon [3-isopropyl-l H-2,1,3-benzothiadiazin-4 (3H)-one 2,
2-dioxide] 4E was applied to previously untreated plots at 1.1, 2.2, 4.4, and
8.8 Kg/ha ai in the same methods previously described. The air and soil
temperatures were 250 and 26°C, respectively, soil moisture was at field
capacity, and the weather was calm, clear and sunny. The predominant weed
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species were barnyardgrass, common ragweed, common 1ambsquarters, fall panicum,
Pennsylvania smartweed, and shepardspurse. Other weeds consistently present
but in lower numbers were hedge mustard [SisfSbrium officina1e (L.) Scop.],
mayweed (Anthemis cotu1a L.), green foxtail Setaria viridis (L.) Beauv.],
broad1eaf p1aintain (Plantago major L.), common yarrow (Achillea mi11efo1ium
L.), Virginia pepperweed (Lepidium virginicum L.), common purslane (Portulaca
oleracea L.), curly dock (Rumex crispus L.), common burdock [Arctium minus
(Hill) Bernh.], mouseear chickweed (Cerastium vu1gatum L.), and common yellow
woodsorre1 (Oxa1is stricta L.). Weeds were up to 36 cm tall at the time of
application. Weed control and phytotoxicity were recorded 3 weeks after
application.

RESULTSANDDISCUSSION

Oxyf1uorofen was the outstanding herbicide in the study. It ~ota11y

controlled weed growth in plots that were weed free at the time of applica
tion and only a few stunted weeds grew in areas that had existing weed seed
lings at application (Table 1). Barnyardgrass, hedge mustard, and yarrow
were the only weeds to survive the treatments and they were severely stunted.

A1ach10r provided excellent weed control at 13.6 Kg/ha and adequate
control at all other rates in soil that had been weed free (Table 1). Common
ragweed and barnyardgrass were the most frequently occurring weeds in the
a1ach10r treated plots, but fall panicum, common 1ambsquarter and Pennsylvania
smartweed were also present in reduced numbers. When applied to existing weed
seedlings, a1ach10r at 13.6 Kg/ha adequately controlled weed growth, while the
lower rates only limited their growth. In addition to the same weeds which
occurred in the other plots, hedge mustard, shepardspurse, Virginia pepperweed,
mayweed, yarrow, and curly dock were found in the plots that had weed seedlings
at the time of application. Generally, broad1eaf weeds were more resistant to
a1ach10r than grasses.

In the plots that had been weed free, oryza1in provided adequate weed
control only at 8.8 Kg/ha (Table 1). Other levels of application limited weed
growth but not to commercially acceptable levels. Prodiamine provided adequate
weed control at all levels, but except for the highest rate it was marginally
acceptable (Table 1). Weed populations were similar in both oxyza1in and
prodiamine treated blocks, with barnyardgrass and common ragweed the pre
dominant species. Mixtures of all the other weeds previously mentioned were
also found in these plots. At the higher rates of application oryza1in con
trolled grasses better than broad1eaves while prodiamine controlled broad1eaves
better.

Oryza1in and prodiamine did not control existing weed seedlings at any
rate.

Bentazon did not reduce weed population or cover at any rate of applica
tion (Table 2). Though it effectively controlled broad1eaved weeds when
applied 6 weeks after soil preparation, and it reduced the relative amounts
of broad1eaved weeds when applied 9 weeks later, grasses quickly filled in
any voids created. The difference in effectiveness caused by the 3 week delay
in treatment was probably due to a canopy effect of larger weeds preventing
adequate coverage of seedlings.



Table 1. Effect of postplant applic~tions of 4 herbicides to soil which was weed free and soil on which weed
seedlings up to 5 cm tall were growing, 1979.

Soil Weed Free Soil With Weed Seedlings
Rate 1/ 2/ 3/ )j 2/ ~/

Chemical (Kg/ha ai) Grasses Broadleaves Weed Control Grasses Broadleaves Weed Control
Check 60 40 1.1 30 70 0
Alachlor (l5G) 1.7 70 30 7.8 45 55 2.8

3.4 25 75 7.5 45 55 2.5
6.8 25 75 8.3 20 80 3.5

13.6 10 90 9.5 30 70 7.1
Oryzalin (75W) 1.1 55 45 2.3 35 65 0.3

2.2 60 40 5.5 30 70 1.1
4.4 40 60 5.7 20 80 1.2
8.8 40 60 7.1 35 65 2.8

Oxyfluorofen (2E) 1.1 10.0 50 50 9.7
2.2 10.0 100 9.9
4.4 10.0 100 9.5
8.8 10.0 10.0

Prodiamine (SOW) 1.1 30 70 6.4 30 70 0.7
2.2 40 60 6.2 45 55 1.0
4.4 45 55 6.0 30 70 0.7
8.8 65 35 7.3 25 75 1.4

1/ The percentage of the weeds which were grasses.
2/ The percentage of the weeds which were broadleaves.
3/ 0 = no control, 10 = total control

W
-i"
W
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Oryzalin and prodiamine were not phytotoxic to any of the woody orna
mentals at any rate of application (Table 3). Alachlor was safe for use on
all plants except firethorn, on which it caused chlorosis and tip kill of some
plants at 6.8 and 13.6 Kg/ha. Several plants were severely damaged, possibly
a result of the uneven distribution which can occur with the 15% granules.

Bentazon severely injured cotoneaster at all rates, Woodward arborvitae
at 2.2, 4.4, and 8.8 Kg/ha, and pieris and rhododendron at 4.4 and 8.8 Kg/ha
(Table 3). Moderate injury occurred on Woodward arborvitae at 1.1 Kg/ha, and
azalea and firethorn at 8.8 Kg/ha. Elegantissima arborvitae was not injured
by the 1.1 and 2.2 Kg/ha levels and euonymus was not damaged at any level.
However, all remaining treatment-species combinations resulted in phytotoxicity
to the plants. Damage could possibly have been more severe but at the time of
application the weeds were as tall or taller than the ornamentals and may have
limited the spray reaching the ornamentals.

Oxyfluorofen was not phytotoxic to either of the arborvitae or yews at
any rate, or either of the junipers except at 8.8 Kg/ha (Table 3). It caused
severe injury to azalea, cotoneaster, and firethorn at 4.4 and 8.8 Kg/ha, and
moderate injury at 1.1 and 2.2 Kg/ha. Pieris was severely injured at 8.8 Kg/ha
and moderately injured at the other three rates. Euonymus was uninjured at 1.1
Kg/ha, lightly injured at 2.2 and 4.4 Kg/ha, and moderately injured by the 8.8
Kg/ha rate. Rhododendron was lightly injured by all four treatments. Leafspot,
chlorosis, tip burn, and stunting were symptoms of oxyfluorofen injury.

The relatively poor weed control provided by oryzalin and prodiamine may
have been due to the lack of rain for the 10 days following application. The
soil was moist below the surface and the weed seeds may have germinated and
emerged before coming in contact with the herbicides. Alachlor, which was
shown to have some postemergence activity, and oxyfluorofen, which was a very
effective postemergence herbicide in this study, were both apparently able to
control the seedlings that emerged at this time. Oxyzalin and prodiamine
showed no significant post emergence activity and could not control them.

The half of the area that was planted on May 21 had a relatively higher
population of broadleaved weeds than the area that was planted on June 11
(Table 1). This was because the predominant grasses, barnyardgrass and fall
panicum did not start germinating in high numbers until June.

Bentazon does not appear to be a good herbicide for nursery use. Though
it effectively controlled broadleaved weeds, grasses quickly filled in the
treated areas. In addition, it was phytotoxic to a wide variety of woody
ornamentals.

Alachlor provided good preemergence weed control and adequate post
emergence control at the highest rate, yet was phytotoxic to only one species.

Oxyfluorofen almost totally controlled weed growth at both the pre
emergence and postemergence stages. This characteristic would be of great
value to nurserymen who miss applying their herbicides at the proper time.
Though it was phytotoxic to many plants, this problem may be avoided in
several ways. First, do not apply it to species susceptible to injury.
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Second. decrease the application rate. as excellent weed control was obtained
at even the lowest rate. Finally. apply it in the granular form. since most
of the injury seemed to be caused by foliar contact.

Table 2. Effect of a July 20 application of bentazon on weed growth in plots
made weed-free on May 21 and June 11. 1979.

Weed-Free May 21 Weed-Free June 11
Rate y '1:./ Weed 1/ }j '!:../Weed 1/

Chemical (Kg/ha a L) G BL Control G BL Control
Check 30 70 0 60 40 0
Bentazon (4E) 1.1 50 50 0 85 15 0

2.2 55 45 0 100 0 0
4.4 75 25 0 95 5 0
8.8 95 5 0 100 0 0

1/ The percentage of weeds which were grasses.
2/ The percentage of weeds which were broadleaves.
3/ 0 = no control
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Table 3. Effect of postplant applications of 5 herbicides on a variety of woody ornamental liners, 1979.

Rate Elegantissima Woodward Blue Hetz Andorra Rhodo- Hicks Hatfield
Chemical (Kg/ha ai) Arborvitae Arborvitae Azalea Cotoneaster Euonymus Firethorn Juniper Juniper Pieris dendron Yew Yew
Check 1/ 0 0 0 0
Alachlor (l5G) 1.7 0 0 0 0 0 0 0 0 0 0 0 0

3.4 0 0 0 0 0 0 0 0 0 0 0 0
6.8 0 0 0 0 0 3.0 0 0 0 0 0 0

'!:..I 13.6 0 0 0 0 0 4.0 0 0 0 0 0 0
Bentazon (4E) 1.1 0 5 3.5 8.5 0 1.5 2 0.5 3.1 2.3 2.1 2.8

2.2 0 7.2 3.2 8.3 0 2.0 0.7 2.1 3.2 2.0 2.9 3.0
4.4 3 7.3 3.5 9.5 0 1.5 2.5 0.8 7.0 6.3 1.5 2.4

II 8.8 5 8.6 4.7 10.0 0 4.5 2.8 2.4 7.8 7.8 3.1 1.5
Oryzalin (75W) 1.1 0 0 0 0 0 0 0 0 0 0 0 0

2.2 0 0 0 0 0 0 0 0 0 0 0 0
4.4 0 0 0 0 0 0 0 0 0 0 0 0

1/ 8.8 0 0 0 0 0 0 0 0 0 0 0 0
Oxyfluorofen (2E) 1.1 0 0 3.6 3.4 0 4.0 0 0 3.5 2.0 0 0

2.2 0 0 4.9 4.3 0.7 4.5 0 0 4.2 2.8 0 0
4.4 0 0 6.8 6.4 3.8 6.2 0 0 4.4 3.7 0 0

y 8.8 0 0 7.4 7.9 4.0 8.1 4.1 3.3 6.2 3.5 0 0
Prodiamine (50W) 1.1 0 0 0 0 0 0 0 0 0 0 0 0

2.2 0 0 0 0 0 0 0 0 0 0 0 0
4.4 0 0 0 0 0 0 0 0 0 0 0 0
8.8 0 0 0 0 0 0 0 0 0 0 0 0

y Applied 6 weeks prior to evaluation
'!:..IApplied 3 weeks prior to evaluation
il 0 = no phytotoxicity, 10 = dead
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CRABGRASS CONTROL AND TURFGRASS INJURY RESULTING
FROM PRE- AND POSTEMERGENT HERBICIDES 1

d h i 2R.J. Cooper an J.A. Jagsc ltz

ABSTRACT

Trials were initiated on established turfgrass to evaluate pre- and
postemergent herbicides for control of smooth crabgrass [Digitaria ischaemum
(Schreb.) Muhl.J. The effects of rate, formulation, application date, and
application frequency were investigated. Effectiveness of treatments was
based on percent crabgrass control and turfgrass injury. In the preemergent
test, bensulide, butralin, DCPA, diclofop, and prosulfalin provided excellent
control (90-100%). A second application of bensulide or DCPA was not needed
to obtain seasonal control. Wettable powder formulations of DCPA caused more
injury than granular formulations. Certain rates and formulations of
oxadiazon gave excellent control, and 2% granular formulations provided
better control than their 5% counterparts. Benefin applications at 3 Ib ai/A
resulted in good (80-89%) to excellent control. May application of benefin
or oxadiazon resulted in greater turf injury than March application. Siduron
provided excellent control when applied in May, but less control when applied
in March. Excellent postemergent control was achieved with two applications
of DSMA or MSMA. Diclofop provided less control and resulted in objectionable
turf injury. DPX-4129 provided poor control (less than 70%), but higher
rates could be investigated. Surfactant applications at several rates and
frequencies resulted in no effective crabgrass control.

INTRODUCTION

Although smooth crabgrass is often a troublesome turfgrass weed,
effective control can be achieved with herbicides. Factors influencing
control include type of formulation, application date, and application
frequency (2,5). Experimental herbicides are continually being evaluated
to find materials which provide better control, longer residual activity,
and less turfgrass injury (1,3,6).

In 1979, tests were conducted to evaluate several standard and newer
preemergent herbicides at various rates and in different formulations.
Materials were applied in late March, and May to determine optimum applica
tion date. A second application of some materials was made in June to
determine if this would improve control of late emerging crabgrass.

When preemergent herbicides are not used, or are i~effective, postemer
gent herbicides can provide control. However, postemergent materials

1 i.but. iContrl utlon No.
Rhode Island, 02881.

1899 , Agricultural Experiment Station, Kingston,

2Graduate Assistant and Associate Professor, respectively, Plant and
Soil Science Department.
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often cause turfgrass injury and require several applications to achieve
control (1,3). Several postemergent materials were applied at various
rates and frequencies in 1979, and evaluated for crabgrass control and
turf injury.

Mitchell et a1. (4) have suggested that surfactants may inhibit
crabgrass germination. Several rates of a surfactant were applied in late
1978 to determine their effectiveness as a crabgrass control.

MATERIALS AND METHODS

The pre emergent test was conducted during 1979 at the University of
Rhode Island Turfgrass Research Farm. The test area consisted primarily
of red fescue (Festuca rubra L.) with some Kentucky bluegrass (Poa
pratensis L.) and was mown at one inch. Crabgrass emergence began in
late May with most emergence occurring by late June. Herbicides, formula
tions, rates, and application dates are listed in Table 1. Granular
materials were applied by hand, and all others were applied as sprays in
86 gallons of water per acre.

The postemergent herbicide test was initiated in 1979 on a practice
football field at the University of Rhode Island. The turf consisted
mainly of Kentucky bluegrass mown at 1.5 inches. Crabgrass plants had
begun ti11ering when the first application was made (July 19). Herbicides,
rates, and application dates are given in Table 2. All materials were
applied as sprays in 50 gallons of water per acre.

The surfactant test was initiated in November of 1978 on turf con
sisting primarily of red fescue with some Kentucky bluegrass, and was
mown at one inch. Surf-Side #21, a non-ionic surfactant (various mole
counts of nony1phenoxpo1y ethanol and octy1 phenol), was applied at
several rates on the dates listed in Table 3. Treatments were made using
a sprinkling can applying 40 gallons of water per 1000 sq ft.

Plot size in all tests was 4 by 5 feet with treatments replicated
three times. All tests were irrigated when necessary to avoid drought
stress and insure crabgrass germination. Both pre- and postemergent tests
were rated for turfgrass injury monthly through August. A scale of 0-10
was used with 0 indicating no injury and 10 indicating brown turf. A
rating of 2.0 or greater was considered objectionable. All tests were
rated for percent crabgrass control by comparing percent crabgrass cover
in treated plots to that of the untreated check plots. The preemergent
herbicide and surfactant tests were rated on August 16 and 17, and the
postemergent test on August 23.

Herbicides tested include: benefin (N-buty1-N-ethy1-«,cr,cr-trif1uoro
2,6-dinitro-£-to1uidine), bensu1ide [~-~-diisopropy1 phosphorodithioate
S-ester with N-(2-mercaptoethy1)benzenesu1fonamide], butra1in [4-(1,1
dimethy1ethy1)-N-(1-meth1propy1)-2,6-dinitrobenzenamine], DCPA (dimethyl
tetrach1oroterephtha1ate), dic1ofop [2-(4-(2,4-dich1orophenoxy)phenoxy)
propanoic acid], oxadiazon [2-tert-butyl-4(2,4-dich1oro-5-isopropoxypheny1)
~2-1,3,4-oxadiazo1in-5-one], prosu1fa1in[~[(4-(dipropy1amino)-3,5-
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dinitrophenyl) sulfonyl]-S,S-dimethylsulfilimine], siduron [1-(2
methylcyclohexYl)-3-phenylu;ea], DSMA (disodium methanearsonate), DPX-4l29,
and MSMA (monosodium methanearsonate) .

RESULTS AND DISCUSSION

Preemergent crabgrass control

The effects of preemergent herbicides on crabgrass control and turf
grass injury are shown in Table 1. Bensulide, butralin, diclofop and
prosulfalin provided excellent control (90-100%) without objectionable
turf injury (2.0 or greater) regardless of rate, formulation, or applica
tion date. Granular and wettable powder formulations of DCPA provided
excellent control in March and May at rates of 7.5 lb ai/A or greater,
however, wettable powder formulations caused more red fescue injury.
Previous research has yielded similar results (3,5). March and May applica
tion of wettable powder DCPA at 10 lb ai/A resulted in objectionable turf
injury, while the granular formulation caused objectionable injury in May
only.

Several differences among oxadiazon formulations were noted. The 2%
granular formulations provided better control than their 5% counterparts
in all cases. This was probably due to the application of more material
per unit area with the 2% material. The 2% formulations provided excellent
control when applied at 3 lb ai/A in May. This appears to be the optimum
rate for oxadiazon (3,5). Oxadiazon 25/50 materials provided somewhat
better control than the 18/35 materials with 5% formulations, but similar
control with 2% formulations. Injury from oxadiazon was greater with later
applications, with late May application resulting in objectionable turf
injury. This trend differs from results previously reported (5).

Benefin applications at 3 lb ai/A resulted in good (80-89%) to excel
lent control, however, May applications resulted in objectionable turf
injury. Granular and wettable powder formulations of siduron provided
excellent control when applied in May, while March applications resulted
in less control probably due to poor residual activity. Siduron caused
no objectionable turf injury.

A second application of bensulide or DCPA was unnecessary since a
single application provided excellent control. This was probably due to
the lack of late germinating crabgrass in our trials. The maximum time
between herbicide application and crabgrass emergence was about 14 weeks.
Had emergence continued later into the season, a second application may
have been of value. Additional applications of bensulide did not increase
turf injury, however, there was evidence of increased injury with second
applications of DCPA.

Postemergent crabgrass control

The effects of postemergent herbicides on crabgrass control and turf
injury are listed in Table 2. Excellent control without objectionable
turf injury was provided by standard and experimental formulations of DSMA
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TABLE 1. Crabgrass control and turfgrass injury from preemergent herbicides applied
to predominantly red fescue turf, 1979.

Herbicide
Granular or
Spray

Rate
lb ai/A

Percent Crabgrass
Control a

Application dates
Mar 23 May 3 May 14

Maxim~ Turf
InJury
Application dates
Mar 23 May 3 May 14

Benefin
Benefin

Bensulide
Bensulide
Bensulide
Bensulide
Bensulide
Bensulide
Bensulide
Bensulide
Bensulide

Butralin

DCPA
DCPA
DCPA
DCPA
DCPA
DCPA
DCPA
DCPA
DCPA

Diclofop
Diclofop

Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon
Oxadiazon

Prosulfalin
Prosu lfalin

Siduron
Siduron
Siduron
Siduron

G (2.5\)
G (2.5\)

G (3.6\)
G (7\ S)C

G (7% M)c
G (7\ M)

G (7\ M)

G (12.5\)
S (EC)
S (EC)

S (EC)

G (2\)

G (5\)

G (5\)

G (5\)

S (WP)
S (WP)
S (WP)
S (WP)
S (WP)
S (WP)

S

S

G (2\ 18/35)
G (2% 18/35)
G (2\ 18/35)
G (2\ 25/50)
G (2\ 25/50)
G (2% 25/50)
G (5% 18/35)
G (5\ 18/35)
G (5% 18/35)
G (5\ 25/50)
G (5\ 25/50)
G (5\ 25/50)

S (WP)
S (WP)

G (3.1\)
G (3.5\)
G (3.7\)
S (WP)

2
3

7.5

7.5
7.5
7.5-7.5 d

11. 3
7.5
7.5
7.5-7.5

11. 3

4

7.5
10
10.5

7.5
7.5-7.5

10
10.5
10.5-5.25
10.5-10.5

4
6

2
3
4
2
3
4
2
3
4
2
3
4

1.5
2

10
10
10
10

87

100

99

97

96

99

88

98

80

81

75
89

99

95
94
97
99
98
97
99
99

90

98
99
99

99
99
99

99
97

86
98
94
85
99
97
22
83
75
64
79
89

99
99

98

90
90

93

98

100

90

94

99

99

99

99

99

.9

.2

.0

.5

.3

3.3

.8

.4

.5

.0

.4
2.0

.2

.0

.7

.5

.3

.0

.5

.3

.3

.7

1.3
.8

3.2

2.6
2.0
3.0

.3

.3

.5

.5

.8

.7
1.1
1.3

.4

.2

.3

.3

.1

.1

.0

.0

.0

.0

.0

2.1

.2

.0

1.1

2.2

3.4

3.7

.2

.3

.1

a

b

c

d

Control based on 33-45\ crabgrass cover in check plots.

Scale 0-10 (10 = brown) July through August

(S) Stauffer Chemical product; (M) Mallinckrod~ product

Additional application made on June 15.
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TABLE 2. Crabgrass control and turfgrass injury from postemergent herbicides
applied to predominantly Kentucky bluegrass turf 1979.

Rate (lb ai/A) Percent Crabgrass Maximum
Application dates Control a Turfgrass Injury b

Herbicide 7/19 7/27 8/6 August 23

DSt·IA 2.7 2.7 99 .3
DSMA 2.7 2.7 2.7 99 .7
DSMA 3.6 3.6 99 1.1
DSMA 3.6 3.6 3.6 100 .9

DSMA (201) 2.7 2.7 99 .9
DSMA (201) 2.7 2.7 2.7 100 .7
DSMA (201) 3.6 3.6 100 1.3
DSMA (201) 3.6 3.6 3.6 100 .9

DSMA (701) 2.7 2.7 99 1.0
OSHA (701) 2.7 2.7 2.7 100 .5
OSHA (701) 3.6 3.6 99 1.0
DSMA (70] ) 3.6 3.6 3.6 100 1.4

Dic1ofop 2 2 21 1.0
Dic10fop 4 4 75 3.5
Dic10fop 6 6 83 3.3

DPX-4129 .125 1 .0
DPX-4129 .125 .125 1 .2
DPX-4129 .25 1 .0
DPX-4129 .5 4 .1

MSHA 1.5 1.5 99 .7
HSHA 2.0 2.0 100 1.3

a
Control based on 88% crabgrass cover in check plots.

b Scale 0-10 (10 = brown) July through August

TABLE 3. Crabgrass control from Surf-Side #21 surfactant.

Surf-Side #21
oz/lOOO sq ft

8
16
32

None

Application Dates
1978

Nov. 17, 28; Dec. 1, 8, 15
November 17
November 17

Percent Crabgrass

Control, 8/16/79

o
7
7
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when applied twice at 2.7 lb ai/A, and MSMAwhen applied twice at 1.5 lb
ai/A. Increases in rate and/or application frequency were not necessary.
Two applications of diclofop at 6 lb ai/A were necessary to achieve good
control, however, this resulted in objectionable turf injury. DPX-4129
provided poor control (less than 70%), however, higher rates could be
investigated since turf injury was very slight.

Surfactant crabgrass control

As previous research has shown (5), Surf-Side #21 did not provide
notable crabgrass control (Table 3). Five weekly applications at 8 oz/lOOO
sq ft or single applications at higher rates provided no effective control.
No objectionable turf injury resulted from surfactant use.
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CONTROLOF SMOOTHCRABGRASSIN TURF
USING REDUCEDRATES THE SECONDYEAR

T. L. Watschke, M. S. Welterlen, and J. M. Duich l l

ABSTRACT

Prosulfalin (SOW), DCPA (75W and 5G), siduron (SOW), bensulide (EC and
3.6G), and benefin (2.5G) had been applied to Kentucky bluegrass for smooth
crabgrass control in 1978. All materials were applied in single applications
and prosulfalin, DCPA, and siduron were also applied in split applications.
Application rates to the same plots in 1979 were lower than the single rates
applied in 1978 and only one half of each plot was retreated. The objective of
this experiment was to compare crabgrass control resulting from reapplication
at reduced rates with no reapplication. With 90% control used as an acceptable
level of control, all 1979 treatments were acceptable except reapplication to
siduron and the split application of DCPA (5G). Reapplication to benefin treated
turf increased control into the acceptable range. Ratings of areas that were not
retreated revealed that granular bensulide provided the best residual control
(70%) while prosulfalin, DCPA, and bensulide (4EC) controlled carbgrass nearly
60% without reapplication. Siduron, however, provided only 25% control without
retreating. Split applications of prosulfalin, DCPA, and siduron had less re
sidual control than single applications. No turfgrass injury was found as a
result of 1979 treatments.

INTRODUCTION

Little information is available on the control of smooth crabgrass in
turf when reduced rates are applied to areas that had received recommended rates
the previous year. Traditionally, preemergence crabgrass herbicides have been
tested on turf at different rates, but on new or overseeded sites (2, 3, 4).
Previous research at The Pennsylvania State University (1) has shown that
December applications of DCPA and bensulide have provided season long crabgrass
control the following year, but siduron and benefin did not maintain control
throughout the season. This research has shown that these materials have
varied residual capability and spring applications at reduced rates should be
assessed.

The purpose of this research was to compare crabgrass control resulting
from reapplication at reduced rates with no reapplication.

l/Associate Professor, Graduate Assistant, and Professor, respectively,
Departmen~ of Agronomy, The Pennsylvania State University, University Park,
PA 16802.
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MATERIALSANDMETHODS

This research was conducted at The Joseph Valentine Turfgrass Research
Center, The Pennsylvania State University. A 13 year-01d-stand of Kentucky
bluegrass (Poa pratensis L.) was treated on May 4, 1979 with five herbicides.
The turf was maintained at a 3.2 cm cutting height. Supplemental irrigation
was applied once during the season. Germination was first noticed on May 10,
but significant germination did occur until later in the month. The crabgrass
stand varied across the plot area from 50 to nearly 100%. The experiment was
designed with two replications of each herbicide with an untreated control plot
adjacent to each application. This design facilitated rating by eliminating the
problem of varied crabgrass encroachment.

Sprayed materials were applied to 0.9 by 3.7 m plots with a hand held
boom 'sprayer calibrated to deliver 704 L/ha. Granular formulations were applied
to 1.2 by 0.9 m plots with a shaker bottle.

The materials used were; DCPA (dimethyl tetrach1oroterephthalate) 5G and
75W, prosu1fa1in (N-[[4-(di-propy1amino)-3,5-dinitropheny1]su1fony1]-S,S
dimethy1su1fi1imine) SOW, bensu1ide (o,o-diisopropy1phosphorodithioate S-ester
with N-(2-mercaptoethy1)benzenesu1fonamide) 3.6G and 4EC, benefin (N-buty1-N
ethy1-a,a,a,trif1uro-2,6-dinitro-p-to1uidine) 2.5G, and siduron 1-(2-methy1
cyc1ohexy1)-3-pheny1urea. Application rates and dates appear in Table 1. Con
trol and injury were rated on August 20, 1979.

RESULTS ANDDISCUSSION

Reapplication of prosu1fa1in at 1.7 kg/ha gave excellent control of crab
grass without injury on turf that had received both a single and split application
the previous year (Table 1). Previous studies have shown prosu1fa1in injury
to Kentucky bluegrass at ~ates above 1.7 kg/ha (2). Lower rates (1.7 kg/ha) in
subsequent years appear to be a viable solution to these phytotoxicity problems
without sacrificing crabgrass control. Crabgrass control did not exceed 60%
when reapplication was not made.

Reapplication of DCPA 75W at 5.6 kg/ha resulted in excellent control of
crabgrass without injury on turf that received both single at split application
the previous year. Reapplication of the 5G formulation to turf that received a
split application in 1978 did not provide acceptable control. However, re
application to turf that had received the recommended rate in a single applica
tion in 1978 resulted in excellent control, (97%).

A split application of siduron in 1978 did not result in acceptable con
trol in 1978 and reapplication at 6.8 kg/ha in 1979 did not result in acceptable
control, but control was slightly better than in 1978. Siduron applied at the
recommended rate in single application in 1978 followed by a 6.8 kg/ha reapplica
tion in 1979 did not provide acceptable control in 1979. Other studies have
shown that residual control of crabgrass was relatively poor when siduron was
applied at the recommended rate in December and control was rated the following
July and September (1).

Both formulations of bensu1ide (4EC and 3.6G) gave excellent control of
crabgrass when reapplied at 5.6 kg/ha to turf that had received 11.2 or 8.4
kg/ha in 1978. Residual crabgrass control in turf that was not retreated appeared
better for the granular formulation (approximately 15% for both rates compared
to the 4EC). No injury was observed for any of the treatments.
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Benefin provided excellent control when reapplied at 1.7 kg/ha (95%). In
1978, when applied at 2.24 kg/ha benefin controlled crabgrass 88%, therefore it
appears that annual reapplications improve overall control. A crabgrass control
rating of 45% was recorded for benefin on turf that was not retreated in 1979.
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Table 1. Control ratings for preemergence herbicides reapplied to Kentucky bluegrass at reduced rates Lr1

0\
the second year. Herbicides were applied on May 4 and ratings were made on August 20, 1979.

Rates
Application Dates ai kg/ha % Crabgrass Control

Treatment 1978 1979 1978 1979 1978 Rating Retreated Not Retreated

Prosulfalin 50W 5/9 + 6/9 5/4 1.7+1.7 1.7 99 98 50
Prosulfalin 50W 5/9 5/4 2.8 1.7 96 97 60
DCPA75W 5/9 + 6/9 5/4 8.4 + 5.6 5.6 97 94 55
DCPA75W 5/9 5/4 11.8 5.6 97 97 63
DCPA5G 5/9 + 6/9 5/4 8.4 + 5.6 5.6 95 88 60
DCPA5G 5/9 5/4 11.8 5.6 98 97 65
Siduron 50W 5/9 + 6/9 5/4 9.0 + 6.8 6.8 80 85 20
Siduron 50W 5/9 5/4 13.4 6.8 93 83 25
Bensulide 4EC 5/9 5/4 8.4 5.6 95 97 48
Bensulide 4EC 5/9 5/4 11.2 5.6 97 97 55
Bensulide 3.6G 5/9 5/4 8.4 5.6 97 95 65
Bensulide 3.6G 5/9 5/4 11.2 5.6 99 95 70
Benefin 2. 5G 5/9 5/4 2.24 1.7 88 95 45
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BROADLEAF WEED CONTROL IN TURFGRASS WITH HERBICIDES

John A. Jagschitz 1

ABSTRACT

Nine studies, over a four-year period, were conducted to evaluate
herbicides for the selective control of dandelion, mouseear chickweed
and white clover in cool-season turfgrass. Standard amd newer herbicides
were tried alone and in various combinations. Attempts were made to
determine the influence of tank mixes, seasonal application dnd adjuvants
on herbicide efficacy. There was variability in the results from one
test to another. Herbicide applications made in October provided results
that were similar to those applied in Mayor June. None of the herbicides
applied alone provided consistent control of the three weeds. 2,4-D and
R-40244 provided better dandelion control but R-40244 caused some grass
injury. The following materials applied alone were more effective on
clover and/or chickweed than on dandelion: dicamba, dichlorprop, mecoprop,
silvex, Vel-4207, triclopyr and dikegulac. The latter two herbicides
caused some grass injury. Combinations of 2,4-D with one or more of
the following -- dicamba, dichlorprop, mecoprop, silvex or Vel-4207 did
provide improved broad spectrum control. Some of the 2,4-D plus dichlor
prop granular combinations did not perform as well as spray applications.
The efficacy of the 2,4-D plus dicamba combination was not enhanced by
the use of adjuvants such as AL-1448, PACE and X-77. Tank mixing a post
emergence crabgrass herbicide such as DSMA and/or a preemergence crabgrass
herbicide such as bensulide, DCPA and siduron with the broadleaf weed
combination of 2,4-D with either dicamba or silvex did not provide any prob
lem in spray application. Except for a few tank mixes they provided weed
control similar to that which would be obtained if the materials were
applied seperately. Many broadleaf herbicide combinations provided a re
duction in crabgrass. Three to five monthly applications of 2,4-D, dicamba
or a combination of both did not cause objectionable grass injury while in
some situations weed control was greater and of a longer duration.

INTRODUCTION

Herbicides are used to selectively control broadleaf weeds in turfgrass.
Combinations rather than single herbicides have provided more effective,
broad-spectrum control (1,2,3,4). Recent studies have shown variable control
with some herbicide applications (4). Attempts to find newer chemicals and
better combinations are the goal of many researchers. Substitute herbicides
are needed to replace those not available or banned from use.

Studies were initiated to evaluate new and substitute herbicides, alone
and in combinations, for the control of dandelion (Taraxacum officinale Weber.),
mouseear chickweed (Cerastium vulgatum) and white clover (Trifolium repens L.).
Treatments were applied in the spring and fall to determine seasonal variation
in control. Various adjuvants were evaluated in an attempt to lower herbicide
concentrations and increase efficacy. Some herbicides were tank mixed with
crabgrass control herbicides to determine compatibility and efficacy.

1 Assoc. Prof., Turf Research Farm, Agric. Exp. Stn., Kingston, R.I. 02881
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MATERIALS AND METHODS

Nine weed control studies were initiated at the Turf Research Farm and
athletic field complex of the University of Rhode Island. The turf was
several years old and contained red fescue (Festuca rubra L.), Kentucky blue
grass (Poa pratensis L.) and some colonial bentgrass (Agrostis tenuis Sibth.).
The turfgrass was maintained at about a 1.5 inch cutting height. Spray
materials were applied with water at the rate of 50 gallons to the acre.
Granular herbicides were applied by hand to moist turf and weeds. The herbi
cides, formulations, rates and dates of application are presented in Tables 1
to 4. These were applied to plots measuring 4 by 4 or 4 by 5 feet in size and
replicated three to seven times. Treatments were applied to separate tests in
October of 1975 and 1976, May of 1976, 1977 and 1979 and June of 1978. No
appreciable rain occurred within 24 hours following any of the treatments.
Initial estimates of weed populations in each plot were made at the time of
treatment. Final estimates of weed populations were made as indicated in the
tables. These were usually about eight months following October t.r ea t: .ent.s
and two months after Mayor June treatments. Percent control was calculated
by comparing the initial and final weed populations adjusted to the changes
taking place in the untreated plots. Turfgrass injury readings were taken
periodically throughout all tests. The visual scale used was 0 to 10 with 10
being brown or dead turf. A reading of 2.0 could be considered objectionable.

RESULTS AND DISCUSSION

Results obtained from nine tests for the control of dandelion, mouseear
chickweed and/or white clover are presented in Tables 1 to 4. There was
variability in the results from one test to another. In previous tests
rainfall within 24 hours following herbicide applications appeared to
influence results (4). In these trials rainfall was not considered to be
of any consequence. The variability does not appear to be related to
season of application since herbicides applied in October provided results
that were similar to those applied in Mayor June (Tables 1 and 2).

Single herbicides

In general applications of 2,4-0 alone resulted in greater control of
dandelion than of clover or chickweed. R-40244 also provided better dandelion
control (Table 4) but this material caused objectionable turfgrass injury
(greater than 2.0 on scale of 0 to 10 where 10 equals brown). The following

materials applied alone were more effective on clover and/or chickweed than
on dandelion: dicamba, dichlorprop, mecoprop, silvex, Vel-4207, triclopyr
and dikegulac (RO-7-6145). The latter two herbicides caused objectionable
turfgrass injury (Table 1 or 2). The results indicate that no single herbicide
applied alone will consistently provide control of the three weeds.

Herbicide combinations

Combinations of 2,4-0 with one or more of the following -- dicamba,
dichlorprop, mecoprop, silvex or Vel-4207, although somewhat variable in
results from test to test, did provide improved broad spectrum control without
damaging the turfgrass. Combinations of 2,4-0 with either dikegulac (RO-7
6145) or triclopyr provided improved control but the potential for turf injury
exists (Tables 1,2,3). The addition of gibberellic acid to dicamba did not
improve control (Table 1). Some of the 2,4-0 plus dichlorprop granular com
binations did not perform as well as spray applications.
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The use of adjuvants such as AL-1448, Pace and X-77 at concentrations
of .1 and .5% had little effect on the results obtained from the combination
of 2,4-0 plus dicarnba. COmbining OSMA (postemergence crabgrass herbicide)
and several preemergence crabgrass herbicides such as bensu1ide, OCPA or
siduron with the broad1eaf combination of 2,4-0 with either dicarnba or si1vex
did not provide any problems in spray application. Most of the combinations
provided weed control similar to that which would be obtained if the materials
were applied separately. Research should be carried on further since there
were about four combinations which provided less dandelion, clover or crabgrass
control (Table 2) and more turf injury (Table 3). Many broad1eaf herbicide
combinations provided some crabgrass control. This was especially true for
high rates of granular formulations containing 2,4-0 with either dich1orprop
or si1vex. Crabgrass control was probably pre emergence and due to herbicide
residues in the thatch or soil layer at the time crabgrass seed was germi
nating.

In an attempt to determine the effect of repeat treatments on turfgrass
tolerance and weed control, dicarnba (.25 1b), 2,4-0 (1 Ib) and a combination
of both (.13 + 1 1b) were applied three to five times at monthly intervals.
No objectionable grass injury was detected during the test pe~iod. In some
situations weed control was greater and of a longer duration. In general,
dandelion control from most other treatments decreased during the 2-month
to 4-month period following treatment. Part of this reduction in the degree
of control may be due to new dandelion plants from seed in August.
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Table 1. Control of dandelions, white clover and mouseear chickweed from herbicides applied on October 8.
1975 and May 27. 1976 to lawn turf.

Percent Control *

Herbicide
Other

Information lb ai/A

Dandelion
Oct. May
Test Test

White
Clover
Oct. May
Test Test

Mouseear
Chickweed
Oct. May
Test Test

2,4-D
2,4-D
2,4-D
Mecoprop
Silvex

Dicamba
VEL-4207
VEL-4207
Dichlorprop
Di ch Loz-p.rop

Triclopyr
Triclopyr
RO-7-6145
RO-7-6145

amine
ester
dacamine
amine
ester

Sanvel
EC
EC
ester
ester

amine ~3724

amine M-3724
wsp
wsp

1
1
1
1
.5

.25

.25

.5
1
2

1
2
2.7
5.4

94
92
98
45
41

87
48

90
83

8
24

29
14
35
22
66

52
56
20
33

45

99
98

99
98

100

59
58

96
94

99
99
99
99
99

99
100

6
38

62 82
82

100 100
99 97

99 90
94 50
99 85

100
99

99
100

88
99**

2,4-D +
2,4-D +
2,4-0 +
2.4-D +

2,4-0
2,4-0
2,4-0 +
2,4-0 +
2,4-D +
2,4-D +

Mecoprop
Silvex
Dicamba
Dicamba + Mecoprop

VEL-4207
VEL-4207
VEL-4207
VEL-4207
VEL-4207
VEL-4207 + Mecoprop

Turf Kleen
Weed-B-Gon
amines
amines

amine + EC

amine + EC

amine + EC
ester mix
ester mix
ester mix + amine

1 + 1
1 + .5
1 + .25
.75+.25

1 + .25
1 + .5
.75 + .75
.75 + .25
1.5 + .5
.75+.25

+ .5

+ .5

94
98
99

99

83
64
79
85

51
83
67
76
76
70

98
97

100

99

98
99

100
99

99
99
99
97

100
100

99
99

100

99

99
99

100
100

100
99

100
88

100
99

2,4-0 + Dichlorprop
2,4-D + Dichlorprop
2,4-D + Triclopyr
2,4-0 + Triclopyr
2,4-0 + RQ-7-6145

2,4-0 + Mecoprop + Dicamba
2,4-0 + Mecoprop + Oicamba
2,4-0 + Silvex + Oicamba
MCPA+ Mecoprop + Ioxynil +

Oicamba + 2~4,5-T

2,4-0 + Oichlorprop
2,4-0 + Oichlorprop
2,4-0 + Silvex
2,4-0 + Mecoprop

Oicamba + gibberellic acid
Oicamba + gibberellic acid
2,4-0 + Mecoprop + Dichlorprop
2,4-0 + Dicamba + Dichlorprop

A-510
A-510
amines
amines
amine + WSP

Trirnec
Trex-San
3IrWeedone
Selectox-Royal

A-354 gran
A-426 gran
Amchem gran
Scott gran

Banve 1 + Pro-Gihb
Banvel + Pro-Gibb
A-339
EH-527

+ 1
+ 2
+ 1
+ 2
+ 2.7

1+.5+.1
1+.5+.125
1+.5+.125
.5+1+.17+

.05 + .15

2 +
2 +
2 +
1.4 + 1.4

.25 + (.15g)

.25 + (.25g)
1+.5+.5
.5 + .125 + .5

98

100
86

97
99

85
82
78
85
90

85
71
74
27

79
72
92

89

22
18

99

96
99

100
roo

68

99
99
99
99

99
99
99

99

99
99

100
100

99
100

87

100
100
100

100 100

99
96

100

100

91
93

Weeds or \; cover in checks Time of treatment
Time of control

17
16

56
73

39> 28>
20> 41\

24\
37>

4>
2>

*Control on Jrme 7, 1976, for October, 1975, test and on July 27, 1976, for May, 1976, test.

**a,jectionable grass injury, 3.4 on scale of 0 to 10, 10 = brown.



'!'able 2. Control of dandelions, white clover and B:lus'!eu chickweed hoa yadou- herbicides applied
in two t •• tII. in October of 1976 and in one teat in May of 1977.
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Percent control·
lIb1te Mouaeear Crab-

Dandelion Clover o-.ickweed ~

"te Other Oct. Oct. Moy Oct. Moy Oct. Moy Moy

Herbicide lb/_ Inforwltion 'feat I Teat II ....'reat I "at "at I "at teat

2,4-0 1 tleedar 64 ., 100 90 OS .. 08 01 31

41caooba • 25 ...... 1 O• 100 00 07

Vd-4207 • 5 EC •• .. 100 00

2.4-D+dicUlba .5+.1 02 00 100 38

2.4-D+diclUhb.,1:+-Pilce (.U) .5+.1 90 88 00 a
2.4-o+dicamba+Pace (.S") .5+.1 87 08 07 a
2.4-D+dicamba+AL 1448 (.1') .5+.1 87 OS O. 16

2,4-D+dic&mba+AL 1448 (.5') . 5+.1 03 .. 03 .1

2.4-D+dicUlba+X-77 (.1\) . 5+.1 O. .0 .. 3

2.4-D+dicillllba.+X-77 1.5\) . 5+.1 89 02 O• 35
2.4-0+d.icamba 1+.25 100 100 OS 100 100 100 100 .6

2.4-D+dic&lllba+DSMA H.2S+4 07 100 •• 67

2 ,4-o+di c:amba+DSMA+bensulide 1+.25+4+10 77 .0 .7 07

2,4-D+dicalllba+bensulide 1+.25+10 85 00 100 .6

2.4- o+di camba+ DSMA+OCPA 1+.25+4+10 07 100 100 .8

2,4-tH-dicama+OCPA 1+.25+10 00 100 100 7.

2, 4-0+d.i cUlba+DSMA+aiduron 1+.25+4+10 00 00 •• .0

2,4-o+dic:amba+siduron 1+.25+10 .. O. .9 ..
2.4-o+Vel 4207 1+.5 •• 100 88 .0 •• .9 100 17

Dichlorprop 1 .ster 53 go .. '9
2,4-e+dichlorprop 1+1 A-510 100 100 85 88 100 •• •• ••
2,4-D+d.ichlorprop 1. 5+1. 5 A-510 .. go .9 I'
2,4-D+dichlorprop 2+2 &-468 gran 76 88 .. ••
2,4-D+dichlorprop 3+3 "-468 graD 7. go '8 80
2,4-D+dichlorprop 2+2 "-535 gran 90 go .9 50

lIeooprop 1 IlCPP 8. 100 100 ••
2,4-D+DIecoprop+dic4llb& 1+.5+.125 Trex-San 100 .. 97 OS 100 '8 as 27
2,4-D+mecoprop 1+1 'furf n .. n 66 89 88 100 •• •• .8 •
2:,4-D+_ooprop 1.4+1.4 Scott gran .. .. ,. 57

SUvex .s ester •• OS 100 ••
2,4-D+silvex 1+.5 1kted-B-Gone 100 100 88 .8 ,. 100 99 n
2:,4-D+silvex+OSMA 1+.5+4 03 OS O. SS
2, 4-D+si 1vex+OSHA.+benaulide 1+.5+4+10 75 '6 100 .6
2 ,4-o+s11 vex+bensulide 1+.5+10 88 7. •• .6
2 ,4-D+ai1 vex+OSMA+DCPA 1+.5+4+10 02 O. .08 O.
2, 4-[)+sl 1vex+OCPA 1+.5+10 .6 .. 100 89
2:,4-0+5i1 vex+DSHA+siduron 1+.5+4+10 .. •• 9. .8
2 ,4-[)+s11 vex+siduron 1+.5+10 .8 .8 100 ••2, 4-o+ail vex+dic4lllba 1+.5+.125 3~Weedone se 100 .1 100 100 9. 100 .5
2, 4-[)+al1 vex 2+1 Weedone qran .5 .. •• 01

Tric10pyr 1 ~ne M-3724 61·· 100" 100·· 99··
2,4-o+tric1opyr 1+1 90 .." O• 100 100 .0 •• 77

2,4-D+_coprop+R) 7-6145 . 64+1.27+4.46 ACR 1255 .1 .0 O. 25
2,4-D+mecoprop+ilO 7-6145 .76+1.53+5.35 "eR 1255 07 .. O. 52
2,4-0+IIIecoprop+ro 7-6145 .S9+1.18+6.24 "CR 1255 go O. 100 33
2:,4-D+_coprop+1IO 7-6145 .96+1.91+4.46 ACR 1294 89 9. 100 27
2,4-D+-.ecoprop+ro 7-6145 1.15+2.29+5.35 ACR 1294 .. •• 100 3.
2,4-D+aeooprop+RJ 7-6145 1.34+2.67+6.24 ACR 1294 .. 08 100 50

t»Itnown 5 EH-536 8 89 100 100 .8
Onk~ 1 gal/A EH-S39 01 .0 O. 35
Dnk~ .375 gal/A EH-S39 O. 08 •• 26
t»k"""" .375 gal/A ER-SBI .. .8 100 .1

Irt.ber of _e~ or " cover in check. - '1'1_ of treae-nt 0 .. 25 25\ 14' 28' 12.
- TiN of control 10 20 .0 11. 12. .. 1" 320

• In the October teat control vas recorded on June 8, 1977. Control v.a recorded in the .... y teat on July 20 for dandelions
and on Auquat 1 for clover, chickweed and crab9r •••.

.. a>ject1onable qr ... injury, .~le a to la, 10 .. brown. 'rest I 2.0 and Teat II 2.2.



TABLE 3. Control of mouseear chickweed, dandelion and white clover in lawn turf from herbicides applied
on June 16, 1978.

Percent Control W
Test 1 Test 2 a-

N
Rate - June 16 Other Chickweed Dandelion Clover

Herbicide 1b ai/A Information Aug 31 Sept 7 Aug 21

2,4-0 1 Weedone LV4 85 99 81
2,4-0 1 Weedar 64 35 98 87
dicamba 1/4 Banve1 55 90 100
dicamba 1/2 Banve1 99 99
mecoprop 1 Amine, MCPP 99 27 99
mecoprop 1.5 Amine, MCPP 99 44
si1vex 1/2 Ester, 2,4,5-TP 73 73 100
si1vex 3/4 Ester, 2,4,5-TP 88 83

2,4-0 + dicamba 1 + 1/4 Amines 99 99 100
2,4-0 + dicamba 1.44 + .46 Scott I, gran 99 98 100

2,4-0 + dich1orprop 1 + 1 A510, ester 99 99 99
2,4-0 + dich1orprop 1 + 1 A510, ester 99 100 99
2,4-0 + dich1orprop 1.5 + 1.5 A510, ester 98 99 100
2,4-0 + dich1orprop 2 + 2 A468, gran 38 55 100
2,4-0 + dich1orprop 2 + 2 A468, gran 47 58 99
2,4-0 + dich1orprop 3 + 3 A468, gran 60 84
2,4-0 + dich1orprop 2 + 2 A535, gran 82 98 100
2,4-0 + dich1orprop 2 + 2 A535, gran 93 97 100

2,4-0 + mecoprop 1 + 1 Amines 98 100 100
2,4-0 + mecoprop 1. 46 + 1. 46 Scott II, gran 98 96 100
2,4-0 + si1vex 1 + 1/2 Esters 99 99 100

2,4-0 + dicamba + mecoprop 1 + 1/8 + 1/2 Trex-San 99 99 100
(above) + bensu1ide + OSMA (above) + 10 + 4 Tank Mix 99 98 100
2,4-0 + dicamba + si1vex 1 + 1/8 + 1/2 30-Weedone 100 99 100
(above) + bensu1ide + OSMA (above) + 10 + 4 Tank Mix 99 100 * 100

2,4-0 + mecoprop + dikegu1ac .67 + 1.34 + 4.69 ACR-1255 100 99 ** 99 **
2,4-0 + mecoprop + dikegu1ac .89 + 1.79 + 6.25 ACR-1255 100 99 ** 100 **
2,4-0 + mecoprop + dikegu1ac 1.12 + 2.23 + 7.81 ACR-1255 100 99 ** 100 **

Weed cover in check plots - at treatment time 8\ 22\ 37\
- at control time 6\ 16\ 28\

*
Objectionable (2.0+) red fescue injury, 2.3 on scale a to 10 (10 = brown)

**
Ky. bluegrass and red fescue injury 2.3 to 3.8
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TABLE 4. Control of mouseear chickweed. dandelion and white clover in lawn turf from herbicides applied on May 31
and/or other dates in 1979.

Herbicide
Rate - 5/31
lb "i/A

Other
Information

, Control - Test
Chick-
weed Dandelion
10/15 7/25 10/15

, Control - Test

Clover Dandelion
9/17 7/25 9/17

2.4-0
2,4-0
2,4-D
o2,4-D *

dicamba
dicamba
dicamba *

dichlorprop
dichlorprop

mecoprop

o2,4-D + dicamba
.2,4-D + dicamba
o2,4-D + dicamba
2,4-D + dicamba
o2.4-D + dicamba
2,4-0 + dicamba
2,4-D + dicamba
o2,4-D + dicamba
2,4-0 + dicamba
o2,4-D + dicamba
2,4-D + dicamba *

2,4-D + dichlorprop
2,4-0 + dichlorprop
o2,4-D + dichlorprop
2,4-0 + dichlorprop

2,4-D + mecoprop
2,4-D + mecoprop
2,4-D + mecoprop
2,4-0 + mecoprop

2,4-D + dicamba + dichlorprop
o2,4-D + dicamba + mecoprop
2,4-0 + dicamba + mecoprop
2,4-0 + dicamba + mecoprop
2,4-D + dicamba + mecoprop

R-40244
R-40244

1
1/2
1
1*

.13
1/4
1/4 *

+ 1/4
+ 1/10

1 + 1/10
1.44 + .46
1/2 + .06
1/2 + .13
3/4 + .06
3/4 + .13
1 + .06
1 + .13
1 + .13 '"

1 +
1.5 + 1.5
1 +
1.5 + 1.5

1/2 +
1 + 1
1. 46 + 1. 46
1.49 + 1.49

1 + 1/8 + 1
1/4 + 1/10 + 3/4

.61 + .11 + 1.1
1 + 1/10 + 1/2
1 + 1/8 + 1/2

1/2 (7/3 only)
1 (7/3 only)

Weedone LV4
Weedar 64
Weedar 64
Weedar 64

Banvel
Banvel
Sanvel

Ester
A287, oil amine

Amine, MCPP

Provel
Pre-Mix
Super 0
Scott I, gran
Amines
Amines
Amines
Amines
Amines
Amines
Alnines

A 510, ester
A 510, ester
A 582, oil amine
A 582, oil amine

Diamond amines
Turf Kleen
Scott I I, gran
Scott Plus 2, gran

A 510 + Banvel
Trimec-Bent
33 Plus
Trimec
Trex-San

2£
2£

52
10
75
92

60
63

100

97
92

100

29
24
63

100
47
62
45
69
45
91

100

98
100

95
99

100
100
100
100

100
100
100
100
100

43
50

88
84

100
99

78
87

100

72
76

54

64
92
79
99
88
98
87
86
91
99

100

88
75
99

100

96
74
99
94

98
97
98

100
98

74
92

55
58
88
99

34
60
95

41
2

o

20
55
33
68
52
49
53
46
68
38
98

51
51
71
50

61
59
77
84

94
53
32
59
40

52"''''
45**

49
68

100
100

100
100
100

100
100

100

96
100
100
100
100
100
100
100

67
100
100

100
100
100
100

100
100
100
100

100
100
100
100
100

66

100
99
99

100

80
97

100

94
93

81

79
100
100
100

99
99

100
100
100
100
100

100
100
100
100

100
100

96
99

100
99

100
98
97

86

97
100

99
100

58
76
99

89
65

53

44
se
99
98
88
91
95
98
96
96

100

98
99
93
96

98
93
97
99

100
92
99
95
99

Weed cover in check plots - at treatment time
- at control time

also applied 7/3 and 8/1 and in test 2 again on 9/4 and 10/15.

9>
5>

7>
6>

7\
15>

14\
9>

10>
8>

10>
2l>

objectionable (2.0+) Ky. bluegrass and red fescue injury 2.9 to 4.8 on scale 0 to 10 (10 = brown)
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DICHLORPROP AS A REPLACEMENT FOR SILVEX
IN BROADLEAF WEED CONTROL

Barbara H. Emerson and John F. Koerwer!/

ABSTRACT

Alternative materials to control broadleaf weeds, especially
those resistant to 2,4-D, were tested in anticipation of possible
label registration cancellation for the use of silvex on turf
grasses. Accumulated data from studies begun in 1973 indicates
that none of the candidate compounds applied alone are as herbi
cidally active as silvex.

The performance of dichlorprop butoxyethyl ester added to the
same amount of 2,4-D butoxyethyl ester and applied at the combined
rate of 2.25 kg ai/ha has generally equalled and occasionally sur
passed that of recommended rates of registered amine formulations
of 2,4-D with mecoprop and dicarnba, and nearly equalled that of a
registered butoxyethyl ester formulation of 2,4-D with silvex and
dicarnba, with satisfactory turfgrass tolerance.

Similar granular formulations for dry application followed the
same efficacy pattern. No combination 01 only dichlorprop and meco
prop performed satisfactorily.

Responses of weeds and turfgrasses to treatments at various
locations have been tabulated.

y Product Development Specialist, Turf and Garden; and Research
Agronomist, respectively; Union Carbide Agricultural Products
Co., Inc., Ambler, PA 19002.
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SOMETREATMENTSFOR VERONICAANDOXALISCONTROLIN TURFGRASS

A. Bing!/ and R. O'Knefski~/

ABSTRACT

With the loss of silvex [2-(2,4,5-trichlorophenoxy)propionic acid]
there is definite need for a chemical to control yellow wood sorrel
(Oxalis stricta L. an annual, and Oxalis corni~ulata L., a perennial form).
Small scale earlier tests by the authors showed silvex to give inadequate
control of Oxalis. Tests were made on Oxalis-infested turf areas at the
West Hills School at Huntington Station, N. Y. and the Long Island Horti
cultural Research Laboratory at Riverhead, N. Y. in mid-July. A commercial
formulation of 2,4-D[(2,4,-dichlorophenoxy)acetic acid], dicamba (3,6-dichloro
o-anisic acid) and mecoprop [2-(4-chloro-o-tolyl)oxylpropionic acid] at
2 qt/A; 2,4-D plus mecoprop; or dicamba at recommended rates were ineffective
against Oxalis. The experimental compounds 76A 510 and 77A 582 which are
mixtures of equal amounts of 2,4-D and dichlorprop [2-(2,4-dichlorophenoxy)
propionic acid] at 1 and 1.5 lb of each/A gave what appeared to be good kill
but after 6-8 weeks there was regrowth from basal buds. Repeat treatments
were made.

Ground ivy and white clover appeared to be completely knocked out by
the 2,4-D dichlorprop treatments.

Different species of speedwell (Veronica ~.) require different herbi
cides for effective control. DCPA (dimethyl tetrachloroterephthalate)
applied postemergence to creeping speedwell (Veronica fiJiformis Sm.) gives
good control. A comparison of a May 7 application of DCPAat 12 lb/A with
6 lb on May 7 and again on June 19 showed the repeat treatment to give
slightly better control as of Oct. 19. HLRACR 1255 at 0.5 oz/IOO sq ft on
May 7 gave good initial control as observed June 19 but there was consider
able regrowth by Oct. 19.

Controlling Oxalis is still a problem but DCPAis effective against
Veronica filiformis.

1/
~/

Professor, L. I. Hort. Res. Lab., Riverhead, N. Y.

Extension Agent, Nassau Cty., Bethpage, N. Y.
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RE-ENCROACHMENTBY VERONICADURING1979
INTO TURF TREATEDWITH HERBICIDES DURING1978

11T. L. Watschke-

ABSTRACT

Creeping speedwell is commonly found in many lawns, parks, golf courses,
and cemeteries in the northeastern United States. Recently, DCPA has been
labeled for creeping speedwell control at 17.9 kglha from the wettable form
ulation. Other materials are also being evaluated at various locations. An
experiment was conducted in 1978 on the campus of The Pennsylvania State
University using DCPA, ACR 1255, and a combination of 2,4-D, MCPP. and di
camba in single and split applications for creeping speedwell control. Re
sults of this study were reported in The Proceedings of The Northeast Weed
Science Society in 1979. On August 20. 1979, the 1978 test was rated for
creeping speedwell encroachment. Turf treated with a single application of
the 2.4-D. MCPP. dicamba combination had approximately the same amount of
creeping speedwell as on September 12, 1978 (which was nearly the same as the
amount that existed prior to treatment). Reapplication of the 2.4-D. MCPP.
dicamba combination during 1978 kept the creeping speedwell population below
the original level and no increase ill encroachment occurred during 1979. Con
trol from both ACR 1255 application rates was good through September 12, 1978.
however by August 20, 1979, the creeping speedwell population had increased.
The percentage of creeping speedwell in the plots was still below that which
occurred in turf treated with either of the 2,4-D, MCPP. dicamba combination
treatments. Both DCPA treatments provided excellent control through September
12, 1978. Some re-encroachment occurred during 1979, but for both treatments,
creeping speedwell was not greater than 20% of the population. For efficacy
and longevity, DCPA appeared to be the best treatment for creeping speedwell
control, but re-encroachment data indicate that complete control may require
additional applications in ensuing years.

llAssociate Professor, Department of Agronomy, The Pennsylvania State Univer
sity, University Park, PA 16802



Table 1. Creeping speedwell population changes in plots treated with herbicides in 1978.

Application Date of Observation
Treatments Dates Rates kg/ha 5/25 a 6/11 6/20 8/2 9/12 8/22/79

% Creeping Speedwell

2,4-D + MCPP+ dicamba 5/25 1.2 + 0.6 + 0.1 52 25 9 48 53 50
2,4-D + MCPP+ dicamba 5/25 + 6/23 1.2 + 0.6 + 0.1 62 25 7 23 43 30
ACR 1255 (Ro7-6l45 + MCPP+ 2.4-D) 5/25 5.9+1.7+0.8 53 18 3 3 9 15
ACR 1255 (Ro7-6l45 + MCPP+ 2,4-D) 5/25 + 6/73 5.9+1.7+0.8 65 18 3 6 6 24
DCPA75W 5/25 + 6/23 8.9 50 13 3 3 2 12
DCPA75W 5/25 17.9 47 16 2 1 2 17

aCreeping speedwell present prior to treatment.

W
0\
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CONTROL OF FALL PANICUM AND NUTSEDGE IN
KENTUCKYBLUEGRASS WITH POSTEMERGENCEHERBICIDES 1

John A. Jagschitz 2

ABSTRACT

To find more effective and safer control measures in developing Kentucky
bluegrass sod several postemergence herbicides were evaluated for the control
of fall panicum and yellow nutsedge. The effect of treatment date, rates and
number of treatments was also investigated. Effectiveness of treatments was
based on weed control and degree of injury to Kentucky bluegrass. Excellent
panicum control with only slight turfgrass injury was obtained by single
applications of DSMA. Late July DSMA treatments were more effective, however
they caused more grass injury. Results with bentazon, DPX-4129 and R-40244
for panicum control were unsatisfactory. Control of nuts edge was provided by
certain treatments with bentazon and DSMA. Nutsedge did not appear to be more
susceptible to later applications in the season. Kentucky bluegrass was more
tolerant to bentazon than methanearsonates. R-40244 nutsedge control and grass
injury results were unsatisfactory. DPX-4129 appears promising for nutsedge
control. Spray mixtures of bentazon or DSMA with the combination of bromoxynil
and dicamba were not antagonistic.

INTRODUCTION

Fall panicum (Panicum dichotomiflorum Michx.) and yellow nutsedge (Cyperus
esculentus L.) are two troublesome weeds found in turfgrass areas. Methanear
sonates have been used to control these weeds but they often cause some grass
injury and usually require two or more applications for effective results
(1,2,3,4,5,6). To find more effective and safer control measures in developing
Kentucky bluegrass (Poa pratensis L.) sod several methanearsonate formulations
and some newer materials were evaluated in 1979. Bentazon [3-isopropyl-lH2,1,3
benzothiadiazen-(4)3H-one 2,2-dioxideJ, a newer herbicide, has shown promise for
selective nutsedge control (2,4). To find the most effective use of bentazon it
was applied at various rates and with single and double applications. Nutsedge
has been shown to be easier to control with late season rather than early season
treatment (4,5). In our 1979 trial we also studied the effect of treatment date
with bentazon and the methanearsonates. The spray compatability of these two
materials with bromoxynil (3,5-dibromo-4-hydroxybenzonitrile) and dicamba (3,6
dichloro-o-anisic acid) was also studied

1
Contribution No. 1905 , Agricultural Experiment Station, Kingston, R.I.
02881

2
Associate Professor, Turf Research Farm.
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MATERIALS AND METHODS

The test was initiated in 1979 at a local sod farm where field crops were
grown the previous year. The turf was Kentucky bluegrass seeded the previous
fall and maintained at a height of about 1.5 inches. At the start of treat
ments (June 29) Kentucky bluegrass and fall panicum were well established and
tillering. Kentucky bluegrass cover was about 40 percent. Nutsedge plants
were also well established and appeared to be from nutlets rather than from
rhizomes. At this time about 98% of the total number of plants evident by the
end of the test (August 10) had emerged.

The herbicides, rates and treatment dates are shown in Table 1. All
treatments were applied as sprays at the rate of 50 gallons of water per acre
to plots measuring 4 by 4 feet with three replications. Visual estimates of
turfgrass injury were made through August using a 0 to 10 evaluation scale
with 10 indicating brown turf. A reading of 2.0 could be considered objection
able. Fall panicum control was determined on August 16 by comparing the panicum
cover in each plot to that of untreated check plots (30% cover). Nutsedge
plant counts were made in each plot between August 10 to 16. Percent control
was determined by comparing treated to untreated plots which averaged 85 plants
per sq. ft.

RESULTS AND DISCUSSION

Fall panicum control
The results with herbicides applied in 1979 for postemergence control

of fall panicum in developing Kentucky bluegrass sod are shown in Table 1.
Excellent control (90-100%) with no objectionable grass injury (less than 2.0)
was obtained from a single 2.7 lb application of DSMA in mid-July or two
applications at the rate of 3.6 lb at a l-week interval starting in late June.
Late July treatments were more effective in controlling panicum, however they
also caused more Kentucky bluegrass injury. This was probably caused by higher
temperatures following treatment in late July (high 80's FO ) while in June and
early July temperatures were not above the 70's. The drought stress following
the July 19th treatments may also have contributed to the increase in herbicide
activity. The two formulations of DSMA (201 and 701) provided very similar
results to the standard commercial material. Two applications of MSMAapplied
only in late July at the 1.5 lb rate provided excellent panicum control, however
turfgrass injury was objectionable. Fewer applications, lower rates or use of
MSMAin late June might have resulted in more satisfactory results.

At the rates used in this trial the following herbicides were ineffective
in controlling panicum: bentazon, DPX-4129 and R-40244. The latter material
caused considerable Kentucky bluegrass injury which would limit its use for
panicum control in such turf.

Combining DSMAwith a mixture of hromoxynil and dicamba did not reduce
its effectiveness and there appeared to be no antagonistic effects. The
latter mixture is often used for controlling seedling broad leaved weeds in
developing Kentucky bluegrass sod. The addition of DSMA to the mixture would
provide broad spectrum weed control--annual weedy grasses and broadleaved
weeds.

Nutsedge control
The data from the postemergence treatments for control of yellow nutsedge

are presented in Table 1. A single application of bentazon at .5 lb per acre
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applied in mid-July and a single or split 1 lb rate in late June provided
excellent results. Except for one difficult to explain bentazon treatment
having objectionable turfgrass injury the tolerance of developing Kentucky
bluegrass sod to bentazon seems very good. Using several times the rate
required for excellent results did not cause objectionable injury. There is
little evidence in this trial to indicate that nutsedge is more susceptible
to herbicides when applied later in the season as concluded in earlier research
(4,5). Had total nutsedge emergence not occurred by the time treatments were
started than earlier applications might have been less successful.

Excellent nutsedge control without objectionable grass injury was obtained
from a single application of DSMA at the 3.6 lb rate in late June or the 2.7 lb
rate in mid-July. Treatment date with DSMA did not appear to influence nut
sedge control although as was explained earlier there was an increase in
panicum control and grass injury from late July treatments. The two formula
tions of DSMA provided results similar to the standard material. The MSMA
treatments resulted in excellent nutsedge control, however grass injury was
objectionable.

Poor nutsedge control was obtained from the use of R-40244 and because
of the degree of injury to the Kentucky bluegrass higher rates need not be
investigated. The experimental material DPX-4129 appears to have some value
for nutsedge control in turf. Because of the siow action of this material
it was difficult in this trial to determine if nuts edge death was a result
of chemical action or natural die back (by early September). Estimat~d

control at tne .25 lb rate was about 85%. Spray mixtures of bentazon and
DSMA with the bromoxynil and dicamba mixture were not antagonistic.
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TABLE 1. Effect of herbicides, rates and treatment number and dates on
nutsedge control, fall panicum control and turfgrass injury
when applied to developing Kentucky bluegrass sod in 1979.

Rate - lb ai/A
Percent Percent Maximum

June July July July Nutsedge Panicum Turfgrass
Herbicide 29 6 19 27 Control • Control • Injury

..
Bentazon .5 94 0 .7
Bentazon .75 99 0 .5
Bentazon 1.0 97 0 .0
Bentazon 1.0 99 0 2.8
Bentazon .5 .5 99 0 .0
Bentazon .5 .5 99 0 .7
Bentazon .75 .75 99 0 .2
Bentazon .75 .75 99 0 .7
Bentazon 1.0 1.0 99 0 .0
Bentazon 1.0 1.0 99 2 1.0
Bentazon 4.0 4.0 99 13 1.5

OSHA 2.7 97 97 1.2
OS~lA 3.6 93 44 .0
OSHA 3.6 99 98 2.0
OSllA 2.7 2.7 99 86 .3
OS~lA 2.7 2.7 99 98 2.6
OSllA 3.6 3.6 98 97 .3
OSllA 3.6 3.6 99 100 3.4

OSHA (201) 2.7 89 2 .0
OSllA (201) 2.7 2.7 97 84 .5
OSHA (201) 3.6 92 33 .3
OSHA (201) 3.6 3.6 98 90 .3

OSHA (701) 2.7 82 11 .0
OSMA (701) 2.7 2.7 98 69 .0
OSMA (701) 3.6 93 23 .0
OSHA (701) 3.6 3.6 96 87 .0

•• *
OPX-4l29 .06 10.*. 0 .4
OPX-4l29 .13 30 ••• 0 .3
DPX-4l29 .25 85 0 .0

MSHA 1.5 1.5 99 100 2.4
MSMA 2.0 2.0 99 100 3.7

R-40244 .5 .5 40 19 7.3

Bromoxynil + .5
dicamba + .13
bentazon .75 .75 99 0 .0

Bromoxynil + .5
dicamba + .13
OSHA 3.6 3.6 98 96 .6

• Control baserl on 85 nutsedge plants per sq ft and 30\ fall panicum cover
in untreated plots on August 10-16, 1979 .

••
Scale 0 to 10 where 10 equals brown June thraugh August •

•••
Approximation because of slow action merging with fall die back.

371
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EFFECTS OF HERBICIDES ON COLDTEMPERATURETOLERANCE
OF BERMUDAGRASS

1J. J. Murray

ABSTRACT

Preemergence and postemergence herbicides were applied to 'tufcote'
bermudagrass grown in the growth room. Plugs were removed from the field
in October after top growth had stopped and were transplanted into plastic
pots to determine the effects of herbicides on cold temperature tolerance.
Herbicides were applied at recommended rates either four weeks before or
four weeks after plants were exposed to a -6°C temperature for 6 hours.
Herbicide treatments resulted in a greater reduction in plant growth when
applied after freezing than when applied before freezing. Bensulide;
DCPA, and Oxadiazon reduced top growth regardless of the time of appli
cation. Benefin at 2.24 Kg/ha applied before freezing did not reduce
plant growth. The postemergence herbicides 2,4-D, mecoprop, DSMA, and
dicamba did not reduce plant growth when applied before or after freezing.
Silvex at 1.12 Kg/ha or 0.56 Kg/ha in combination with other postemergence
herbicides reduced plant growth, especially when applied after freezing.

INTRODUCTION

Winter survival is a major problem associated with the use of
bermudagrass (Cynodon sp.) for lawn and golf turf in the northern limits
of its distribution. Winterkilling is most frequently caused by the
direct effects of low temperature, i.e. ice formation in plant tissue
or cell sap, and dissication (1), although other factors such as disease
and insects may contribute to winterkilling.

Many factors have been shown to be associated with winter survival
of plants. However, quantitative data on the winter survival of bermuda
grass are limited. Simmons and Lynd (6) found that winter survival of a
forage bermudagrass was not affected by 3-(3,4-dichlorophenyl)-1,1
dimethylurea (diuron) applied immediately after planting. Fullerton
et al. (3) reported that three preemergence herbicides resulted in in
creased winter injury of several bermudagrass cultivars when applied in
the summer. Bingham (2) and Huffine (5) reported that soil surface appli
cations of some preemergence herbicides prevented rooting of bermudagrass
stolon nodes. However, no attempt was made to relate these effects to
winter survival. Fullerton et al. (4) reported a significant increase in
winterkilling of 'tifgreen' bermudagrass from applications of dimethyl
tetrachloroterephthalate (DCPA) to plots sprigged in July or later. They
concluded that DCPA interfered with the winter hardening process by main
taining vegetative growth into the normal period of winter hardening.

1 Research agronomist, Field Crops Lab, Plant Genetics and Germplasm
Institute, Beltsville, Md. Agricultural Research Center
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The purpose of this greenhouse study was to determine the effects
of pre emergence and postemergence herbicides on cold temperature toler
ance of 'tufcote' bermudagrass when applied before or after freezing.

MATERIALSANDMETHODS

Plugs of 'tufcote' bermudagrass were removed from the field in
October after top growth had stopped. These plugs, approximately 15
cm. in diameter and 10 cm. in depth, were put in plastic pots and placed
in a growth chamber maintained at 1 to 2°C with approximately l7l~

Einstine/m 2/sec of light from fluorescent lamps for 10 hours per day.
One set of replicated plugs was treated with herbicides 6 days after
removal from the field and 4 weeks before freezing. Herbicide treat
ments were applied to another set of plugs 4 weeks after freezing.
Herbicide treatments are shown in table 1. The freeze treatment con
sisted of exposing the plugs to uniform freezing conditions in cold
chambers. Temperature was controlled to provide a prefreeze period
at -l.O°C for 24 hours. The temperature was then reduced approximately
1°C per hour until a temperature of -6°C was reached. Following 6
hours at -6°C, the potted grasses were placed back in the growth
chamber at 1 to 2°C and 10 hours light for 29 days. Following the
after freezing herbicide treatments, the pots were transferred to a
greenhouse and dry weight measurements of top growth, number of tillers,
and height measurements for three replications were made after 8 weeks.

RESULTS ANDDISCUSSION

Growth of plants that received the freeze treatment but no herbicide
(control) appeared normal. Response to herbicide treatments occurred as
a reduction in number of tillers and/or height of plant growth. In
general, the largest response to herbicides applied before freezing was
a reduction in number of tillers. Response to herbicides applied after
freezing was reduced growth as well as a reduction in tillers. Because
of the two types of response to herbicides, we concluded that dry weight
of top growth was the best measurement of treatment effects.

Preemergence herbicides, except benefin applied before freezing,
significantly reduced top growth (Table 2). Reduction in mean yield of
top growth was greater when herbicides were applied after freezing. The
decrease in yield was from .69 to .31 grams per pot with benefin and .54
to .27 grams per pot with bensulide. The greater reduction in top growth
with herbicide applications after freezing may be due to increased absorp
tion of the herbicides after freezing of plant tissue. Also, herbicide
concentrations may have been higher at the time of growth initiation with
the after freeze treatments. The reduction in top growth with DCPA and
oxadiazon was 41% and 69%, respectively, when compared with the control.
Our results with DCPA agree with those reported by Fullerton (4).

The postemergence herbicides 2,4-D, mecoprop, DSMA, and dicamba did
not reduce top growth when applied before or after freezing (Table 3).
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Silvex at 1.12 Kg/ha significantly reduced growth, especially when
applied after freezing (Table 3). The reduction in growth with silvex
prior to freezing and after freezing was 29% and 77% respectively, when
compared with the control. The injurious effects of silvex were also
obtained in mixtures with other postemergence herbicides (Table 4).
Injury was substantially increased when mixtures containing silvex were
applied after freezing. The reduction in top growth with silvex was
due primarily to reduced height of growth rather than a reduction in
the number of tillers. 2,4-D + mecoprop + silvex at rates of 1.12 +
0.56 + 0.56 Kg/Ha, respectively, was the only combination of herbicides
to significantly reduce the growth when applied before freezing.

Our results suggest that the injurious effects of herbicides were
due to inhibition of root and shoot growth. This differs from the pro
motion of vegetative growth into the normal period of winter hardening
suggested by Fullerton et al. (4). Bermudagrass roots are still func
tional in late fall and winter after top growth has stopped. During
this period the hardening process continues (Murray, unpublished data).
In the spring, new leaves and shoots are produced before new root ini
tiation. Beard (personal communications), in Texas, observed that new
root growth was initiated 6 to 7 days after leaf and shoot growth and
approximately 21 days were required before rooting reached a depth of
29 cm. In our test, the detrimental effects from herbicides applied
before freezing may have resulted from root injury during the continu
ing hardening process after top growth had stopped. However, the in
creased injury with herbicides applied after freezing suggests that
injury was due to the presence of herbicides when new growth was ini
tiated. These theories need testing in more detailed experiments.

These data indicate that a reduction in winterkill of bermudagrass
may be obtained by delaying herbicide applications, especially preemer
gence herbicides, in the spring until after new growth is well estab
lished. Winter survival may also be increased by not applying preemer
gence herbicides later than mid-summer, or by using benefin rather than
the other herbicides in this test.
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Table 1. Herbicide treatments applied to tufcote bermudagrass four
weeks before and four weeks after freezing.

Herbicide Dosage (a.e. Kg/ha)

Benefin

Bensu1ide

DCPA

Oxadiazon

2,4-D

mecoprop

DSMA

Dicamba

Silvex

!!-buty1-!!-ethy1-&',6',-= -Trifluoro-2,
6-dinitro-E-to1uidine

!!-(2-mercaptoethy1)benzenesu1fonamide

dimethyl tetrach1oroterephtha1ate

2-tert-butyl-4-(2,4-dich1oro-5-isopro
poxypheny1)-A~1,3,4-oxadiazo1in-5-one

(2,4-dich1orophenoxy)acetic acid

2-[(4-ch1oro-~-to1y1)oxy]propionic acid

disodium methaneorsonate

3,6-dich1oro-~-anisic acid

2-(2,4,5-trich1orophenoxy)propionic acid

2.2

11.2

11.2

1.1

1.1

1.1

3.4

0.3

1.1

2,4-D + mecoprop 1.1 + 1.1

2,4-D + si1vex 1.1 + 0.6

2,4-D + dicamba 1.1 + 0.3

2,4-D + mecoprop + si1vex 1.1 + 0.6 + 0.6

2,4-D + mecoprop + dicamba 1.1 + 0.6 + 0.3
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Table 2. Growth of 'tufcote' bermudagrass treated with preemergence
herbicides four weeks before or after exposure to -6°C for
6 hours.

Top growth - Dry
Before

freezing

. / awt. 1n g pot
After

freezing

---------.7la----------
.69a .3lc
.54b .27cd
.43bc .4lc
.27cd .18d

a Values are averages for 3 replications. Values followed by
the same letter are not significantly different (DMR-.05).

Table 3. Growth of 'tufcote' bermudagrass treated with postemergence
herbicides four weeks before or after exposure to -6°C for
6 hours.

Top growth - Dry
Before

freezing

wt. in g/pot a

After
freezing

---------l.Ola----------
1.06a .99a
1.02a .93a

.96a .93a

.94a .87a

.72b .23c

a Values are averages for 3 replications. Values followed by
the same letter are not significantly different (DMR-.05).
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Table 4. Growth of 'tufcote' bermudagrass treated with mixtures of
postemergence herbicides four weeks before or after exposure
to -6°C for 6 hours.

Top growth - Dry
Before

freezing

wt. in g/pot a

After
freezing

---------.98a----------
.97a 1.01a
.95a .8lab
.83ab .38c
.84ab .79b
.79b .4lc

a Values are average for 3 replications. Values followed by the
same letter are not significantly different (DMR-.05).
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PERFORMANCEOF PESTICIDES IN TURF AREAS TREATED EARLIER WITH
ACTIVATED CHARCOAL

John A. Jagschitz l

ABSTRACT

Past studies at the Turf Research Farm of the University of Rhode Island
have shown that activated charcoal can adsorb various chemical residues and
alter their effect on plant growth. Improved grass stands were obtained by
using charcoal in chemically contaminated seedbeds. Where sod was transplanted
charcoal improved rooting and reduced grass injury. Charcoal also alleviated
damage to turfgrass where chemical spills, misuse or overapplication took
place. However, the use of charcoal might affect the future performance of
pesticides. Charcoal could adsorb them thereby reducing their effectiveness.
Earlier studies have shown some reduction in the activity of preemergence
crabgrass herbicides. Six tests were conducted during 1978 and 1979 to study
the influence of charcoal on the subsequent performance of certain fungicides,
herbicides and insecticides. The results of these trials are presented in
Tables 1 through 6.

Charcoal applied 13 days before the use of such fungicides as anilazine
(Dyrene), benomyl (Tersan 1991), chlorothalonil (Daconil 2787), cycloheximide
(Acti-dione/Thiram), iprodione (Chipco 26019) and triadimefon (Bayleton) did
not reduce their effectiveness for controlling brown patch disease and/or
dollar spot disease (Tables 1 and 2). Three insecticides used for the control
of Japanese beetle grubs were not influenced by charcoal treatment six days
earlier (Table 3). The insecticides used were carbaryl (Sevin), diazinon
(Diazinon), and trichlorfon (Proxol).

The herbicide activity of preemergence crabgrass herbicides, such as bene
fin (Balan), bensulide (Betasan), DCPA (Dacthal) and siduron (Tupersan), was not
reduced in soil treated with surface applications of charcoal seven months
earlier (Table 4). These four herbicides along with oxadiazon (Ronstar) and
prosulfalin (Sward) were not influenced by charcoal applied to the surface of
established turfgrass nine months earlier (Table 5). In earlier work we did
note some reduction in herbicide activity where charcoal was applied to turf
surfaces five months earlier.

Herbicides such as 2,4-D,dicamba (Banvel) and mecoprop (MCPP), used for
the control of broadleaved weeds such as dandelion, chickweed and clover, per
formed well when applied 17 days following charcoal use (Table 6). One might
expect other postemergence herbicides such as the methanearsonates and bentazon
(Basagran) to perform as well.

It appears from these studies that pesticides will not be influenced by
the earlier use of activated charcoal. With the passage of time most adsorptive
sites on charcoal will become saturated and pesticides can be expected to per
form satisfactorily. Pesticides that perform their function on plant foliage
are the least likely to be affected. Rains will wash charcoal off of plant
surfaces and new plant tissue will be charcoal free. Where charcoal is needed
to safely establish turf or prevent grass damage then the concern over a
possible disease, insect or weed problem in the future should be of secondary
importance.

1 Assoc. Prof. Turf Research Farm, Agric. Exp. Stn., Kingston, R.I. 02881.



TABLE 1. Brown patch disease in a perennial ryegrass lawn on
August 16 after the use of fungicides on August 3
and 10 where activated charcoal was applied 13 days
earlier (July 21, 1978).

TABLE 2. Dollar spot disease in a creeping bentgrass putting green
on October 31 after the use of fungicides on August 3, 10
and 18 where activated charcoal was applied earlier
(July 21. 1978).

TABLE 3. Japanese beetle grubs (Oct 24 - Nov 3) in a Kentucky
bluegrass lawn treated with insecticides on September 21
following an application of activated charcoal lix day ..
earlier (September 15, 1978).

- GrubB/oq ft
4 oz 2 a

..
5 a ..anilazine Dyrene SOW

carbaryl Sevin SOW 8.5 26 b 39 be
benomyl Tersan 1991 SOl~ 2 oz 1 a 1 •

diazinon Diazinon AG500 5.8 30 b 36 be

chlorothalonil Daconil 2787 75W 4 oz 4 a 4 a
trichlorfon Proxol SOSP 6.4 3 a 7 a

triodimefon Bayleton 25W 2 oz 1 a 1 a
none -- -- 65 d 54 cd

none -- -- 78 c 66 b

Material and rate Charcoal
Fungicide per 1000 89 it 0 300 l~/A

- 'Disease -..
anilazlne Cyrene SOW 4 oz o a o a

benomyl Tersan 1991 SOW 2 oz o a o a

chlorothalonil Dacooil 2787 75w 4 oz o a o a

cycloheximide Act i -dione/Thir am 40z 3 a 5 a
.75 + 75W

iprodione Chipco RP26019 50W 2 oz o a o a

tr iadimefon Bayleton 25W 2 oz o a o a

none -- -- 28 b 3lb

Cooperative effort with Or. Noel Jackson, Plant Pathologist
Unlv. of R.I.

Means followed by the same letter do not differ significantly
at the 5\ level ueing Duncan' 8 Dlultiple range test.

Material and Rate Charcoal
Pung icide per 1000 S9 ft 0 300 Ib/A.

\ Disease ----

Cooperative effort with Dr. Noel Jackson, Plant Pathologist at
Univ. of R.I.

Means followed by the same letter do not differ significantly
at; the 5\ level using Duncan I e multiple range test.

Rate Charcoal
Insecticide Material lb ailA 0 300 Ib/A

Cooperative effort with Dr. Richard A. Casagrande, Entomoloqi,t
at Univ. of R.I.

Means followed by the same letter do not differ significantly
at the 5\ level using Duncan 1 8 multiple range test.

TABLE 4. Crabgrass stand on June 19 in a soil area treated with
herbicides on April 25 where the soil surface was treated
seven months earlier (September 29, 1978) with activated
charcoal.

Rate Charcoal
Herbicide Material 1b ai/A 0 300 1b/A

--- " Stand ---

benefin Balan 2G 3
.

14 b 19 b

ben8ulide Pre-San 4E 10 1 a 3 a

DCPA Dacthal 75W 10 1 a 3 a

siduron Tupersan 5ml 12 2 a 4 a

none -- -- 77 c

Means followed by the same letter do not differ significantly
at the 5' level using Duncan I s multiple range test.

TP-.PLoES. Crabgrass stand in a red fescue--Kentucky bluegrass lawn
on August 16 after the use of herbicides on Hay 15 where
activated charcoal was applied nine months earlier
(August 29. 1978).

Rate Charcoal
Herbicide Material Ib ai/A 0 300 lb/A

--- \ Stand ---

Balan 2.5G
.

benefin 3 3 a 5 a

bensulide Betasan 1G 7.5 1 a 2 a

bensulide Pr.e-San 4E 7.5 1 a 3 a

DCPA Dacthal 1S~1 10 1 • 1 a

oxadiazon Ronstar 2G 3 1 • 1 •

prosulfalin Sward SOW 1.5 1 a 1 a

siduron Tupersan SOW 10 2 a 1 a

none -- -- 37 b 38 b

Means followed by the same letter do not d Lf fe r significantly
at the 5" level using Duncan' s multiple range test.

TABLE 6. Dandelion, mouaeear chickweed and white
clover stand in a lawn area on September
26 after the use of Trex-San* on Auguat
7 where activated charcoal (300 Ib/A)
was applied 17 days earlier (July 21,
1978)

Dande- Chick- White
Treatment lion weed clover

, stand

Trex-San
.

0 0 0

Trex-San
.

plus 0 0 0
charcoal

None 14 5 26

* 2,4-0 + mecoprop + dicamba at 1+1/2+1/8 lb ailA

W
-....J
\D
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INVASION OF ROADSIDE TURFGRASSES BY ARISTIDA OLIGANTHA
AND OTHER WEEDY ANNUAL GRASSES

C.D. Sawyer and R.C. wakefield!!

ABSTP~CT

Successful establishment and maintenance of stands of
perennial grass or perennial grass-legume mixtures is essential
in stabilizing soils along highways. Loss of vegetative cover
may result in soil erosion and cause sedimentation and pollution
in the immediate roadside environment. Successional patterns
occurring along many Rhode Island highways are resulting in the
displacement of seeded grass species by less desirable perennial
grasses (e.g. Andropogon spp., Danthonia spicata), perennial
broadleaf weeds (e.g. Hieracium spp., Plantago spp.) and annual
grasses (e.g. Digitaria spp., Aristida spp. and Sporobolus spp.).
Emphasis in this study is placed on Aristida oligantha and ~.

dichotoma as these species have formed relatively large mono
specific stands in short periods of time.

Studies of Aristida spp. indicate that, like crabgrasses,
germination and growth coincide with dormancy of perennial
grasses. The rapid spread of Aristida spp. indicates superior
competitive abilities and studies have suggested that biochemical
inhibition is involved. Other factors contributing to the deterio
ration of seeded species appear to be poor mowing practices, low
soil fertility, and damage from deicing salts.

Experiments are being conducted to investigate the effect
of mowing height and fertility levels on deterioration of
seeded turf, and herbicides effective in controlling Aristida
spp. Results of preliminary experiments indicate that inadequate
management practices contributed to deterioration of desirable
grass species and subsequent invasion by Aristida spp. Siduron
preemergent and DSMA postemergent herbicides were effective in
controlling ~. oligantha; however, more than a single application
would be necessary to adequately control A. dichotoma. The
ecology of ~. oligantha is being studied,-with emphasis on the
allelopathic effects of the species on seeded perennial grasses.

!/Research Associate and Professor, respectively, Department of
Plant and Soil Science, University of Rhode Island, Kingston,
Rhode Island, 02881.
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RESPONSES OF TURFGRASSES TO CHEMICAL RETARDANTS
AND OTHER MANAGEMENTFACTORS

Robert W. Duell l!

ABSTRACT

For two consecutive years certain retardants were applied
to the same plots of 'Delta' Kentucky bluegrass and also 'Man
hattan' perennial ryegrass under lawn management. MH at 4.5
kg/ha, mefluidide at .28, .42, and .56 kg/ha, and MBR 18337 at
.14, .28, and .56 kg/ha retarded Delta more effectively without
supplemental N in the spring of 1978. Foliar retardation and
seedhead suppression of Delta was markedly affected by these
treatments in early May while their effects on Manhattan were
minimal. The effects of similar treatments reapplied in 1979
were enhanced by mowing one week later. Foliar injury by retar
dants was nil, but discoloration of turf was greater in mowed
plots and this was attributed to the fact that senescent foliage
in effective treatments was more exposed because new canopy
growth was minimal. Regeneration of roots of 'Park' Kentucky
bluegrass from treated plugs was retarded significantly by half
the recommended rates of MH (2.2 kg/ha) but only at double (1.1
kg/ha) recommended rates of mefluidide. Manhattan roots were
more severely retarded by MH than other chemical retardants.
Later in the season only Manhattan treated with MH developed
red thread.

~/Assoc. Res. Prof., Soils and Crops Dept., N. J. Ag. Expt. Stn.,
Cook College, Rutgers, The State University, New Brunswick,
NJ 089D3.
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GROWTHREGULATIONOF KENTUCKYBLUEGRASSANDTALLFESCUEl!

21D. J. Wehner-

ABSTRACT

The growth regulators mefluidide, MBR18337, ethephon, and EL 72500
(two formulations) were applied to stands of tall fescue and Kentucky blue
grass to evaluate growth suppression and phytotoxicity. Turfgrass color,
density, and height were the parameters measured. On Kentucky bluegrass,
both formulations of EL 72500 reduced the height of the grass up to 6~1o

compared to the nonmowed check 8 weeks after treatment. The other chemicals
reduced height from 18 to 32%. All chemicals except ethephon discolored
bluegrass to some degree, while density was reduced by mefluidide and MBR
18337. By 5 weeks after treatment, EL 72500 reduced the height of tall fes
cue up to 42% compared to the nonmowed check. Tall fescue height was reduced
10 to 2~1o by the other chemicals. Mefluidide and EL 72500 caused some dis
coloration of the turf. Density was reduced only by mefluidide. EL 72500
shows promise as a growth regulator for use on turfgrass.

INTRODUCTION

Energy resources in the United States are a major factor influencing
the maintenance cost of fine turfgrass stands. The rising price of fertil
izers and pesticides, which is indirectly tied to the cost of petroleum, and
direct fuel costs have made it difficult to provide a high level of main
tenance with reasonable expenditures. Because of this, growth regulators,
which have the potential of reducing the energy input into turf maintenance
through reduced mowing, are gaining interest among turf managers.

A large number of chemicals have been evaluated over the past few years
for their potential as growth regulating compounds (1, 2, 3,4, 6). Mefluidide
~-[2,4-diemthyl-5-[[(trifluoromethyl) sulfonylJaminoJphenyl JacetamideJ, the
latest retardant to be commercially released, has been shown to suppress
growth to a greater degree than chlorflurenol (methyl 2-chloro-9-hydroxy
fluorene-9-carboxylate, methyl 2, 7 dichloro-9-hydroxyfluorene-9-carboxylate)
and MH (1,2-dihydro-3,6-pyridazinedione) (5) which were previously two of
the most widely used growth regulators. However, turfgrass injury with
mefluidide has been found to be equal to (4) or more severe (3) than with MH
or chlorflurenol. An ideal growth regulator should provide season long
growth suppression with no injury. The purpose of this research was to com
pare three experimental growth regulators to mefluidide for growth suppression
and injury to Kentucky bluegrass (Poa pratensis L.) and tall fescue (Festuca
arundinacea Schreb.).

II Scientific Article No. and Contribution No. of the Maryland
- Agricultural Experiment Station, Dept. Agron., Univ. Maryland, College Park.

21 Assistant Professor, Dept. Agron., University of Maryland, College Park,
- Maryland 20742.
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MATERIALSANDMETHODS

The growth regulators used in this study were mefluidide 2S, MBR18337
(undisclosed) 2EC, EL 72500 (undisclosed) 50 WPand lG, and ethephon (2
chloroethyl-phosphoric acid) 2 S. Rates of application appear in Table 1.

Treatments were applied to m by 3 m plots of both Kentucky bluegrass
and IKentucky 31 1 tall fescue. The bluegrass stand was comprised of the cul
tlvars 'Merion l

, 'Adelphi ', and ISouth Dakota Certified ' with a small percent
age of 'pennlawn l red fescue (Festuca rubra L.) also present. The stands were
growing on a Chillum silt loam at the Plant Research Farm in Fairland, MD.
The experimental design was a randomized complete block with three replications.
Sprayable materials were applied with a C02 pressurized small plot sprayer at
2.8 kg/cm2 in 98 liters of water per hectare. The granular formulations of
EL 72500 was applied with a drop-type spreader.

Three sets of plots were treated with growth regulators (all plots were
trim mowed 1 week after the initial growth regulator appl ication). One set
of Kentucky bluegrass plots was treated on 30 April 1979 (ethephon applied
7 May), and allowed to grow without mowing or retreatment. A second set of
bluegrass plots was treated on 30 April, mowed on 6 June, and retreated on 25
June. These plots were subsequently mowed on 4 September and 3 October. The
tall fescue plots were treated on 7 May, mowed on 13 June, retreated on 25
June and subsequently mowed on 4 September and 18 September.

Five turfgrass height measurements were made in each plot at the time
intervals indicated in Tables 1 and 5. The mean value for each plot was used
for statistical analysis. When the plots were mowed, clippings from a 0.52
m by 3 m swath were collected, dried in an oven at 70C, and weighed. Plot
color and density were visually rated on the dates indicated in Tables 4 and
6. A rating scale of 1 to 9 was used with 9 equal to ideal density or color.
All data were statistically analysed.

RESULTSANDDISCUSSION

Height measurements from Kentucky bluegrass treated with a single appli
cation of a growth regulator are presented in Table 1. Twenty-nine days
after treatment, the highest rate of mefluidide and MBR18337 resulted in the
greatest height reductions compared to the nonmowed check, while the lowest
rate of EL 72500 resulted in the least height reduction. This difference was
probably due to the fact that both mefluidide and MBR18337 are foliar ab
sorbed (Personal Communication, John Matteson) while EL 72500 is root absorbed
(Personal Communication, Ed Hayes). Since treatments were applied to an
actively growing stand of bluegrass it appeared that the foliar absorbed
chemicals were faster acting. The ranking of the treatments began to reverse
37 days after treatment (Table 1). Kentucky bluegrass treated with EL 72500
did not increase in height between the 29th and 37th days. However, the
turf in plots receiving the other chemicals grew several centimeters. Be
tween 37 and 57 days after treatment, the effects of mefluidide and MBR18337
began to wear off. Average height reductions compared to the check 57 days
after treatment ranged from 63% for the high rate of EL 72500 (50 WP) to 18%
for the low rate of mefluidide. Measurements were discontinued on this set
of plots because the turf in the check plots began to lodge and it became
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Table I. HeIght meesurements (em) from Kentucky bluegrass turf 29. Teb Ie 2. HeIght reductlpns (es ~ of nonmowed check) for Kentucky co

37, and 57 days after treatment (ethephon 22, 30, and 50 bluegrass and tall fescue turf 37 days after InItial
.po

days) wI th growth regulators. treatment and 46 days after retreatment wi th growth
regu Iators.

37 Days After 46 Days After
Days After ~ Height Treatment Ret rea tment

Rate Treatment Reduction Compared Rate Kentucky Tall Kentucky Ta II
Treatment (Kg/ha) 29 37 57 to Check (57 days) Treatment (Kg/ha) Bluegrass Fescue Bluegrass Fescue

(em) --- _n _____________ o ~ On_n __ On _______

EL72500 IG 1.12 11.7 11.5 13.8 47 EL72500 IG 1.12 36 38 29 9

EL72500 IG 2.24 11.2 10.8 10.5 60 EL72500 IG 2.24 43 44 42 19

EL72500 IG 3.36 11.1 9.7 10.4 60 EL72500 IG 3.36 43 42 43 24

EL72500 50WP 1.12 12.5 12.5 14.9 44 EL72500 50WP 1.12 34 29 16 8

EL72500 50WP 2.24 10.1 10.1 11.0 58 EL72500 50WP 2.24 45 39 27 14

EL72500 50WP 3.36 9.9 9.4 9.6 63 EL72500 50WP 3.36 48 42 42 18

HEFLUIOIDE 25 0.28 8.6 13.2 21.5 18 HEFLUIDIDE 25 0.28 32 21 3 0

HEFLUIDIDE 25 0.56 7.9 11.6 19.6 25 HEFLUI01DE 25 0.56 40 25 0 10

HBRI8337 2EC 0.14 9.6 12.8 21.2 19 HBRI8337 2EC 0.14 30 10 0 0

HBR18337 2EC 0.28 9.0 12.9 20.6 21 HBRl8H7 2EC 0.28 22 15 0 6

HBRI8337 2EC 0.56 7.7 12.0 19.4 26 HBRI8337 2EC 0.56 29 29 0 10

ETHEPHON 25 4.48 10.5 12.6 17.9 31 ETHEPHON 25 4.48 29 12 10 0

ETHEPHON 25 6.72 10.3 12.8 17.7 32 ETHEPHON 25 6.72 31 19 17 0

CHECK 16.6 19.1 26.1

FL5D (.05) 1.3 1.4 2.3



Table 3. Dry weIghts of clippIngs harvested from Kentucky Bluegrass Table 4. Color and density ratIngs for Kentucky Bluegrass treated
and tall fescue turf treated wi th EL72500. wi th growth regulators on April 30.1979 (ETHEPHON-Hay 7l

and June 25. 1979.

Days After Retreatment
Rate K. BI UeQra5S Ta 11 Fescue Rate Color* Densl ty'"

Treatment (Kg/ha) 70 93 70 84 Treatment (Kg/he) 5/18 6/4 7/17 5/18

(g) --- -- EL72500 Ie 1.12 9.0 6.0 8.6 8.0

EL72500 Ie 1.12 196 65 194 71 EL72500 Ie 2.24 9.0 6.0 7.3 8.0

EL72500 Ie 2.24 120 81 102 61 EL72500 Ie 3.36 9.0 5.6 6.0 8.0

EL72500 Ie 3.36 105 72 75 50 EL72500 50WP 1.12 9.0 6.6 9.0 8.0

EL72500 50WP 1.12 347 60 168 68 EL72500 50WP 2.24 8.6 6.0 8.0 8.0

EL72500 50WP 2.24 188 71 121 63 EL72500 50WP 3.36 7.6 5.3 6.6 7.6

EL72500 50WP 3.36 90 80 84 57 MEFLUIOIOE 25 0.28 6.3 8.0 7.6 7.0

CHECK 334 59 255 65 HEFLUI01DE 25 0.56 6.0 7.0 7.3 6.6

FL50 (.05) 105 N5 54 11 MBRI8337 2EC 0.14 7.0 8.0 8.0 7.3

MBRI8337 2EC 0.28 7.0 7.6 8.0 7.0

MBRI8337 2EC 0.56 6.3 7.0 7.3 7.0

ETHEPHON 25 4.48 8.6 9.0 8.0 8.6

ETHEPHON 25 6.72 9.0 8.6 8.0 8.0

CHECK MOWED 8.0 8.0 8.3 9.0

CHECK UNHOWEO 9.0 8.3 8.0 8.0

FL50 (.05) 0.7 0.6 0.8 0.5

'" Color and DensIty rated I to 9 wi th 9· Ideal color and density.

W
cc
\.Jl
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impossible to obtain accurate height measurements.

A second set of bluegrass plots received two applications of the growth
regulators. Results from the first application were the same as those re
ported above. The second application of all the chemicals except EL 72500
did not retard the height of the turf as much as the first application
(Table 2.). For example, 37 days after the first treatment, the height of
the mefluidide (0.28 kg/ha) treated turf was 32% lower than the check; 46
days after retreatment, the mefluidide (0.28 kg/ha) treated turf was the
same height as the check. This finding agrees with an earlier study (5).

The EL 72500 plots were harvested 70 and 93 days after retreatment.
Dry weights of the clippings are presented in Table 3. The dry weights from
the EL 72500 treated plots were significantly less than the untreated turf 70
days after retreatment, but not significantly different 90 days after re
treatment.

Color and density ratings for Kentucky bluegrass receiving two applica
tions of growth regulators are presented in Table 4. All chemicals except
ethephon discolored the turf at some time during the study. Discoloration
on the mefluidide and MBR18337 treated turf on 18 Maywas due to the presence
of Helminthosporium leafspot. The problem of increased disease on turf
treated with growth regulator has been reported (3). Fungicides applied with
mefluidide have been shown to be compatable and reduce disease incidence (3).
Discoloration on the EL 72500 treated turf on 4 June was due to the presence
of a few seed heads mixed with some dried leaf tips. Discoloration on the
EL 72500 treated turf on 17 July was also due to the presence of dried leaf
tips. In both cases the discoloration eventually disappeared. Density of
the treated turf was less than the mowed check on 18 May, but except for the
mefluidide and MBR18337 plots, was not significantly less than the nonmowed
check.

Height measurements for tall fescue that received applications of growth
regulators are presented in Table 5. Results were similar to those found
with Kentucky bluegrass. Initially, the mefluidide and MBR18337 treated
plots were the shortest, but after 37 days, the EL 72500 treatments had re
duced turf height more than the other chemicals. Generally, height measure
ments taken after retreatment (25 June) indicated that the second applica
tion wa~ not as effective as the first in controlling the heights (Table 2.).
forty-six days after retreatment, the highest rate of EL 72500 had reduced
turf height 24%.

Dry weights of clippings from tall fescue treated with EL 72500 and
harvested 70 and 84 days after treatment are presented in Table 3. There
was a small growth reduction (2 to 15g) of the turf treated with the two
highest rates of EL 72500 compared to the check between 70 and 84 days.

Color and density ratings for the tall fescue are presented in Table 6.
The color ratings of the mefluidide and EL 72500 treated turf were lower
than the checks on 4 June. The color ratings of the EL 72500 plots were
also lower than the check on 13 June and 17 July. The color reduction on
turf treated with EL 72500 would be objectionable on a home lawn or fine turf
area but would probably not be noticed on a roadside or nonuse area. The
turf density was reduced by mefluidide only.



Table 5. Height "",asurements (em) from tall fescue turf 22. 30. and Table 6. Color and Oenslty ratIngs for tall fescue treated with growth
37 days after treetment wi th growth regulator. regulator on Hay 7. 1979 and June 25. 1979.

Oays After % Height
Rate Treatment Reduc t Ion Compared Rate Color* Oens I ty*

Treatment (Kg/ha) 22 30 37 to Check (37 days) Treatment (Kg/ha) 5/18 6/4 6/13 7/17 5/18

(em) ---- EL72500 IG 1.12 8.6 6.3 4.0 7.6 9.0

EL72500 IG 1.ll 12.8 13.0 13.7 38 EL72500 IG 2.24 8.3 6.3 4.0 6.0 9.0

EL72500 IG 2.24 12.0 12.0 12.5 44 EL72500 IG 3.36 8.3 5.6 4.3 5.3 9.0

EL72500 IG 3.36 12.3 12.0 12.8 42 EL72500 5011P 1.12 9.0 6.6 5.3 7.0 9.0

EL72500 5011P 1.12 13.4 14.2 15.8 29 EL72500 5011P 2.24 8.6 6.0 4.6 6.3 8.6

EL72500 5011P 2.24 12.5 12.5 13.7 39 EL72500 50WP 3.36 8.6 6.3 4.3 5.6 8.3

EL72500 5011P 3.36 12.3 12.0 13.0 42 HEFLUI01DE 25- 0.28 8.D 7.6 8.6 7.6 8.6

HEFLUIDIDE 25 0.28 10.7 12.0 17.6 21 HEFLUIDIDE 25 0.56 8.0 7.0 8.0 7.0 7.6

HEFLUIDIDE 25 0.56 10.5 12.1 16.7 25 HBRI8337 2EC 0.14 9.0 8.0 8.0 8.0 8.6

HBRI8337 2EC 0.14 14.3 15.1 20.2 10 HBRI8337 2EC 0.28 8.6 7.6 8.3 7.6 8.6

HBR18337 2EC 0.28 12.8 13.9 19.1 15 HBRI8337 2EC 0.56 7.6 6.6 7.6 7.3 8.0

HBRI8337 2EC 0.56 10.8 12.1 15.8 29 ETHEPHON 25 4.48 9.D 9.0 8.3 8.0 9.0

ETHEPHON 25 4.48 13.9 16.1 19.6 12 ETHEPHON 25 6.72 9.0 9.0 8.6 8.0 9.0

ETHEPHON 25 6.72 13.3 14.4 111.1 19 CHECK HOWEll 8.0 9.0 9.0 8.6 9.0

CHECK 16.3 17.4 22.2 -- CHECK UNHOWED 9.0 9.0 8.3 8.0 9.0

FL5D (.05) 1.3 1.5 1.9 -- FL5D (.05) 0.7 1.6 0.8 0.7 0.7

* Color and Oenslty rated 1 to 9 wIth 9. Ideal color and density.

W
00
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CONCLUSIONS

EL 72500 shows promise as a growth regulator on Kentucky bluegrass.
Further testing is necessary to determine the effects of EL 72500 on heat
and drought stressed turf. Cool season turfgrasses were not under stress
this year because of unusually good weather conditions. Ethephon and MBR
18337 were less successful than EL 72500. Ethephon did not injure the blue
grass but only reduced turf height by 3~1o. MBR18337 resembled the commer
cially available mefluidide in its characteristics.

EL 72500 did not look as promising on tall fescue as it did on bluegrass.
Growth suppression was less and the color ratings lower. Perhaps higher
rates should be tested on tall fescue; however, discoloration would still be
a problem. Ethephon did not injure the tall fescue but only reduced height
19%. MBR18337 resembled mefluidide in its characteristics.

LITERATURECITED

I. Jagschitz, J.A. 1975. Growth Retardant Effects on A Kentucky Bluegrass
Lawn. Proc. NEWSS29:392-396.

2. Jagschitz, J.A. 1976. Response of Kentucky Bluegrass To Growth Retard
ant Chemicals. Proc. NEWSS30:327-333.

3. Jagschitz, J.A., J.D. Stich, and R.C. Wakefield. 1978. Effect of Growth
Retardants on Cool Season Lawn Grasses. Proc. NEWSS32:319-327.

4. Watschke, T.L., D.V. Waddington, and C.L. Forth. 1975. Growth Regulation
of Tall Fescue. Proc. NEWSS29:397-402.

5. Watschke, T.L., J.M. Duich, and D.V. Waddington. 1976. Growth Retardation
of 'Merion' Kentucky Bluegrass. Proc. NEWSS30:321-326.

6. Watschke, T.L.,
Bluegrass.

1979. Growth Retardation of Merion and Pennstar Kentucky
Proc. NEWSS33:303-307.



389

IMPROVINGBROADLEAFWEEDCONTROLIN BLUEGRASS

S. W. Bingham, A. H. Kates, and R. E. Schmidt 1/

ABSTRACT

Established bluegrass containing several weed species was selected for these
studies. Low rates of dicamba and 2,4-DP in mixture with 2,4-D were evaluated
in single and multiple applications. Weed control ratings were made at about
6-week intervals throughout the summer. A single application of 2,4-D, dicamba
or low rates of dicamba and 2,4-D mixture did not provide full season control
of dandelion, white clover, and mouseear chickweed and gave very little control
of yellow woodsorrel and purslane speedwell. Repeated applications of dicamba
and dicamba plus 2,4-D mixtures provided excellent control of dandelion, white
clover, red sorrel and mouseear chickweed and provided inadequate control of
yellow woodsorrel and purslane speedwell. Mixtures of 2,4-D and 2,4-DP gave
initial control of dandelion, white clover, mouseear chickweed, and yellow
woodsorrel (applied in May) and less than desirable control of purslane
speedwell and red sorrel.

INTRODUCTION

With a broad spectrum of weeds occurring in turfgrasses, 2,4-D [(2,4--dichloro
phenoxy)acetic acid] has provided the wide base needed for control of brondleaf
weeds (1, 3, 4). Silvex [2-(2,4,5-trichlorophenoxy)propionic acid] was shown
to be effective for several weeds not adequately controlled with 2,4-D (2).
Thus, during the last two decades, a mixture of 2,4-D and silvex became the
generally used formulations by many turf grass managers including the lawn care
industry. Recently, silvex was suspended from sale or use in the United States.
This suspension was brought about by a contaminant, dioxin, occurring in the
formulated product.

Dicamba (3,6-dichloro-o-anisic acid) and mecoprop {2-[(4-chloro-O-tolyl)
oxy]propionic acid} are considered partial replacements for silvex in turfgrass
broad leaf weed control. Dicamba controlled the weeds with a few exceptions but
does cause an additional problem where ornamentals and trees are found in the
turfgrasses growing on sandy soils. Mecoprop has not provided the broad spectrum
of weed control; however, safety around woody species is superior over dicamba.

METHODSANDMATERIALS

Two experiments with 4 replications of 6.7 m2 plots in a randomized complete
block design were located on established common Kentucky bluegrass at Blacksburg,
VA. A bicycle wheel plot sprayer was used to apply the treatments at 421 l/ha
with Experiments I and II initiated on April 18 and May 16, 1979, respectively.
Selected treatments were repeated at monthly intervals (see Tables). Weed control

1/ Professor
Agronomy,
Virginia

and Associate Professor of Plant Physiology and Associate Professor of
Virginia Polytechnic Institute and State University, Blacksburg,
24061
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ratings on individual broadleaf weeds were recorded at about 6-week intervals
throughout the summer. Lawn type management with 2-inch clipping height was
utilized.

Formulations of 2,4-D and dicamba (0.48 kg/l were dimethylamine salts.
Mixtures were largely tank mixed with exceptions of 0.223 plus 0.0223 and 0.6
plus 0.06 kg/l formulations. A commercially available mixture of dicamba and
2,4-D for turfgrasses (0.0132 and 0.126 kg/~ and the 3-way mixture containing
mecoprop (0.012, 0.12 and 0.06 kg/D were also utilized. Ester and oil soluble
amine (OSA) formulations of 2,4-D and 2,4-DP [2,4-dichlnrophenoxy)propionic acidl
were compared (0.12 plus 0.12 kg/I).

RESULTSANDDISCUSSION

The herbicides utilized in these studies were for postemergence control of
broadleaf weeds. In most instances, seedlings began to emerge to reinfest the
bluegrass after several weeks.

Dandelion

The plots ranged from 43 to 98 dandelions per m2 in the study areas. One
application of dicamba alone at 0.28 kg/ha provided a fair level of dandelion
control; while 0.56 kg/ha or repeated 0.28 kg/ha treatments gave complete control
(Table 1). For 2,4-D, 1.12 kg/ha rep~ated at monthly intervals provided complete
control when treatments were initiated in April, but only satisfactory results were
observed when treatments were started in May. A single application of 0.56 to 1.12
kg/ha of 2,4-D did not control dandelions adequately. Even 2.24 kg/ha of 2,4-D
provided only fair temporary control of dandelion~ while 4.48 kg/ha of 2,4··D con
trolled all existing dandelion plants with a few emerging after 2 to 3 months.

Dicamba + 2,4-D + mecoprop and dicamba + 2,4-D (commercially available formu-·
lations) gave a low level of dandelion control using single treatments in April
and slightly better results were obtained from May treatments. These treatments
needed to be repeated in September to maintain a satisfactory level of dandelion
control. The two experimental formulations (0.0223 + 0.223 and 0.06 + 0.5 kg/l
dicamba + 2,4-D, respectively) gave similar to slightly poorer results to the
above mixtures. The specially prepared sprayer tank mixes of dicamba plus 2,4-D
were also quite similar and required repeated treatments to provide complete control
of dandelion.

Two formulations of 2,4-D and 2,4-DP (ester and oil soluble amine) at 1.12 to
2.24 kg/ha of each herbicide provided control of dandelion for 3 to 4-1/2 months.
Although several dandelions emerged by September in these plots, it was better
than 2,4-D alone.

White Clover

This was the most predominant weed in the test areas. Dicamba gave excellent
control of existing plants; however, repeated treatments were needed for continu
ous complete control (Table 2). All mixtures of 2,4-D and dicamba gave good initial
control and repeated treatments provided continuous control. The 2,4-D plus 2,4-DP
formulations were also similar in white clover control to the dicamba plus 2,4-D
mixtures.
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Mouseear chickweed

The 2,4-D plus 2,4-DP formulations were superior to all other single
applications for mouseear chickweed control (Table 3). Dicamba at 0.28
kg/ha provided excellent control; however, in the case of the mixtures with
2,4-D, the amount of dicamba was considered too low for successful results.
Higher amounts of dicamba in the tank mixtures with 2,4-D or repeated
monthly treatments were better. Generally, 2,4-D alone did not control this
weed.

Red sorrel

Repeated applications of dicamba or 2,4-D were generally effective for this
weed (Table 4). Single treatments of either herbicide or mixture of the two
herbicides were generally less effective. The 2,4-D plus 2,4-DP treatment
(single applications) were also unsatisfactory.

Yellow woodsorrel

This is an annual plant that emerged predominantly after the first experiment
was initiated. In the second experiment, both formulations of 2,4-D plus 2,4-DP
were excellent for yellow woodsorrel control (Table 5). After 4 applications
with high rates of 2,4-D or dicamba, the amount of control improved. Single
applications of 2,4-D plus dicamba were generally ineffective. This was one
weed that silvex controlled that dicamba will be a poor replacement. The 2,4-DP
may be the better replacement.

Purslane speedwell

This weed emerges from seed each year in February or March. The control was
very erratic with all formulations evaluated (Table 6). As the second experiment
was evaluated later in the year, some of this weed had flowered and began to die
in the control plots.

In general, dicamba may be a suitable replacement for silvex on turfgrass
areas. However, it must be remembered that dicamba is more mobile in soil and
plants than silvex. The potential for ornamental and tree damage is very great
for dicamba on sandy soil with the added route of uptake through roots as well as
leaves. The 2,4-DP without the dioxin contaminant was the better replacement for
silvex for yellow woodsorrel control.

There was no injury observed on the common bluegrass during these treatments
and evaluation periods. In some cases the turfgrass was left thin initially from
the control of weeds and, near the end of the year, ground cover with bluegrass was
better with broad leaf weed control as compared to untreated check plots.
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Table 1. Effectiveness of herbicide mixtures for broad leaf weed control in blue&rass (Treated Exp I
April 18 and Exp II May 16, 1979).

Dandelion control ratings.!/
Herbicides & Formulation kg/ha Experiment I Experiment II

6/1 7/16 8/20 9/26 6/28 8/10 9/20

Dicamba o.n.?/ 2 0 4 1 3 7 5

0.28J)1/ 7 10 10 8 7 9 9

2,4-D 0.561:/ 5 2 3 0 8 7 5

1.121:/1/ 10 10 10 8 9 lO 9

Dicamba + 2,4-D O. 07+0. 56.?! 6 5 5 3 7 3 3

0.07+0.8~/ 8 4 3 2 6 4 3

0.07+1.121:/1./ 10 10 10 9 10 10 10

0.15+o.56.?! 8 6 5 2 7 5 3

0.15+0.84.?! 8 8 6 4 8 3 5

0.15+1.12.?!1/ 10 10 10 10 10 10 10

Dicamba + 2,4-D (0.06 + 0.6 kg/I) 0.11+1. 12 7 5 5 3 6 4 3

Dicamba + 2,4-D + mecoprop (0.012 +
0.12 + 0.06 kg/I) 0.11+1.12+0.56 6 6 5 6 3

Dicamba 4- 2,4-D (0.0223 + 0.223
kg/l) 0.15+1.46 7 4 4 2

Dicamba + 2,4-D (0.0132 + 0.126
kg/I) 0.12+1.18 5 6 3 3 6 5 4

2,4-D + 2,4-DP (ester) 1.12+1.12 8 7 6 4 10 9 6

1. 68+1.68 9 6 6 2 10 8 5

2.24 9 8 3 10 10 6

2,4-D + 2,4-DP (OSA) 0.84+0.84 5 3 3 2 9 5 3

1.68+1.68 9 7 7 3 10 8 4

2.24+2.24 8 8 4 2 9 7 4

Dicamba + 2,4-D (0.0223 + 0.223
kg/I) 0.11+1.12 3 4 2 3 9 7 3

2,4-D 1.12.£/ 5 4 4 1 10 8 7

2. 24J:.I 8 8 7 4 10 9 6

Check 0 0 0 0 2 3

0 0 0 0 0 0

1 0 0 0

1/0-10 scale where o = no control and 10 = complete control

~/In experiment II the rate was double this amount.

l/Retreated on May 18, June 14 and July 17, 1979 in Experiment I; June 13, July 17 and A,.,,,,,,,t 9 in
Experiment II.
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Table 2. Effectiveness of herbicide mixtures for broad1eaf weed control in bluegrass (Treated Exp
I April 18 and Exp II May 16, 1979).

White Clover Control ratingel l
Herbicides & Formulation kg/ha Experiment I Experiment II

6/1 7/16 8/20 9/26 6/28 8/10 9/20

Dicamba 0.1;'.7 9 6 5 3 8 6 6
0.2!pl/ 10 10 10 10 10 10 10

2,4-D 0.56~/ 9 2 3 2 3 3 1
2/3/

101.1Z- - 10 10 8 8 7 8

Dicamba + 2,4-D
2/

0.07+0.56- 10 6 6 5 10 8 7
2/

0.07+0.84- 10 7 6 2 10 6 4

"
2/3/

0.07+1.1Z- - 10 10 10 9 10 10 10
2/

0.15+0.50 10 8 7 5 10 9 8
2/

0.15+0.84- 10 8 7 4 10 9 7
2/3/

0.15+1.1Z- - 10 10 10 9 10 10 10

Dicamba + 2,4-D (0.06+0.6 kg/I) 0.11+1.12 10 7 8 6 6 5 4

Oicamp<l+ 2 4-D+mecoprop (0.012+0.12 0.11+1.12+0.56 10 7 7 2 10 9 7
+0.06 kg/I)

Dicamba + l,4-D (0.0223+0.223 kg/I) 0.15+1.46 7 6 5 2

Dicamba + 2,4-D (0.0132+0.126 kg/I) 0.12+1.18 10 8 9 7 9 10. 4

2,4-D + 2.,.4-DP (ester) 1.12+1.12 10 5 5 5 10 9 8

1.68+1.68 10 6 5 2 10 9 8

2.24+2.24 10 8 8 5 10 10 9

2,4-D + 2,4-DP (OSA) 0.84+0.84 9 2 2 2 10 8 6

1. 68+1. 68 10 6 5 4 10 9 7

2.24+2.24 10 7 7 4 10 9 8

Dicamba + 2,4-D (0.0223+0.223 kg/I) 0.11+1.12 9 8 8 7 9 7 7
2/

2,4-D 1.12 - 10 5 6 3 8 7 5
2/

2.24 -- 10 8 8 10 9 8

Check 2 0 0 0 1 2 0

3 0 0 0 1 0 0

2 0 0 0 0

1/0- 10 scale where o • no control and 10 • complete control.

~/ In Experiment II the rate was double this amount.

l/Retreated on May 18, June 14 and July 17, 1979 in Experiment I and June 13, July 17 and August
9, 1979 in Experiment II.
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Table 3. Effectiveness of herbicide mixtures for broad leaf weed control in bluegrass (Treated Exp
I April 18 and Exp II May 16, 1979).

Mouseear chickweed control ratings!.!

Herbicides & Formulation kg/ha Experiment I Experiment II

7/16 8/20 9/26 6/28 8/10 9/20
21

Oicamba 0.15- 3 7 9 4 4 3
2/3/

0.28- - 10 10 10 10 10 4
2/

2,4-0 0.56- 1 6 5 1 3 4
2/3/

1.12- - 10 7 2 1 6 6

Oicamba + 2,4-0 0.07+0.561:'/ 6 7 3 5 6 6

0.07+0.841/ 5 7 6 0 3 3
0.07+ 1. 12?:./}/ 10 10 10 9 9 6
0.15+O.56!/ 10 9 8 3 4 5
0.15+0. 84!/ 9 10 10 3 4 5
0.15+1.12!/1.! 10 10 10 10 10 8

Oicamba + 2,4-0 (0.06+0.6 kg/1) .11+1.12 6 e 7 0 2 5

Oicamba + 2, 4-0 + mecoprop (0.012+0.12+
0.06 kg/I) 0.11+1.12+O.5~ 8 9 4 4 7 3

Oicamba + 2,4-0 (0.0223+0.223 kg/1) 0.15+1.46 4 7 5

Oicamba + 2,4-0 (0.0132+0.126 kg/1) 0.12+1.18 5 5 4 1 2 4

2,4-0 + 2,4-0P (ester) 1.12+1.12 9 9 7 10 10 8

1.68+1.68 8 9 7 10 8 5

2.24+2.24 10 10 10 10 10 8

2,4-0 + 2,4-0P (OSA) 0.84+0.84 9 10 6 7 8 7

1.68+1.68 10 10 9 9 9 9

2.24+2.24 10 10 7 10 10 6

Oicamba + 2,4-0 (0.0223+0.223 kg/1) 0.11+1.12 6 5 6 2 3 6

2,4-0 1.12!/ 0 1 6 1 3 6

2.24?:-/ 2 0 2 5 4 7

Check 1 2 0 4 4 4

2 1 0 0 0 3

1 4 0

!/0-1O scale where o • no control and 10 • complete control.

!/In experiment II the rate was double this amount.

"II 14 and .1u1y 17, 1979 in Experiment 1 and June 13, July 17 and Auguat 9,R"tr""ll'd on May Ill, June
1979 in Experiment II.
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Table 4. Effectiveness of herbicide mixtures for broad1eaf weed control in bluegrass (Treated Exp
II May 16. 1979).

Red sorrel control ratin8~/-Exp II
Herbicides & Formulations kg/ha 6/28 8/10 9/20

Oicamba 0.2£ 7 5 7
0.56l/ 10 10 10

2.4-0 0.11 3 6 5

2.24~./ 7 10 9

Oicamba + 2.4-0 0.14+1.12 2 9 4

" 0.14+1.68 3 5 7

0.14+2.24!1 10 10 10

0.28+1.12 6 7 6

0.28+1.68 2 6 7

0.28+2.24!/ 10 10 10

Oicamba + 2.4-0 (0.06+0.6 kg/I) 0.11+1.12 3 6 6

Oicamba + 2.4-D + mecoprop (0.012+o.12+
0.06 kg/I) 0.11+1.12+0.56 3 0 6

Dicamba + 2. 4-D (0.0132+o.126 kg/I) 0.12+1.18 0 6 7

2.4-0 + 2.4-0P (ester) 1.12+1.12 7 6 7

1.68+1.68 3 4 6

2.24+2.24 6 8 10

2.4-0 + 2.4-DP (OSA) 0.84+0.84 6 4 6

1.68+1.68 3 6 6

2.24+2.24 3 4 6

Oicamba + 2.4-D (0.0223+0.223 kg/I) 0.11+1.12 3 6 6

2.4-D 2.24 10 10 10

4.48 10 9 7

Check 2 4 3

6 6 7

·!.!0-1O scale where 0 • no control and 10 • complete control.

!/Retreated on June 13. July 17 and August 9 in Experiment II.
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Table 5. Effectiveness of herbicide mixtures for broad leaf weed control in bluegrass (Treated
Exp I April 18 and Exp II May 16, 1979.

Yellow Woodsorre1 control ratings!!

Herbicides &Formulation kg/ha Experiment I Experiment II

7/16 8/20 9/26 6/28 8/10 9/20

Dicamba 0.15 11 1 4 3 0 2 7
0.28 1..11/ 2 1 0 0 3 9

2,4-D 0.56 1/ 1 2 3 0 1 4

1.12 1/1/ 8 6 7 0 4 6

Dicamba + 2,4-D 0.07+0.56 1/ 0 2 5 0 2 7

0.07+0.84 1/ 0 1 3 0 2 6

0.07+1.12 1/1/ 10 7 6 1 2 10

0.15+0.56 1/ 1 5 1 0 2 5

0.15+0.84 1/ 0 1 6 2 5 8

0.15+1.12 1/1/ 9 8 7 3 4 10

Dicamba + 2,4-D (0.06+0.6 kg/I) .11+1.12 0 1 4 0 4 2

Dicamba + 2,4-D + mecoprop(0.012+0.I2)
+0.06 kg/I) 0.11+1.12+0.56 0 1 3 0 2 8

Dicamba + 2,4·-D (0.0223+0.223 kg/I) 0.15+1.46 0 0 4

Dicamba + 2,4-D (0.0132+0.126 kg/I) 0.12+1.18 4 2 0 0 5 4

2,4-D + 2,4-DP (ester) 1.12+1.12 2 1 0 10 9 10

" 1.68+1.6& 1 1 4 9 9 9

2.24+2.24 4 4 3 10 9 10

2,4-D + 2,4-DP (OSA) 0.84+0.84 2 1 4 9 8 9

1.68+1.68 3 1 3 9 7 8

2.24+2.24 4 2 3 9 8 6

Dicamba + 2,4-D (0.0223+0.223 kg/I) .11+1.12 2 1 6 0 3 6

2,4-D 1.12 1/ 1 5 1 4 8 3
2.24 1/ 4 2 7 7 8 2

Check 0 0 0 0 3 2

0 0 0 0 2 0

0 0 0

lI O- 10 scale where o - no control and 10 - complete control.

l/ In experiment II the rate was double this amount.

l/Retreated on May 18, June 14 and July 17, 1979 in Experiment I and June 13, July 17, and August
9, 1979 in Experiment II.
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Table 6. Effectiveness of herbicide mixtures for broad1eaf weed control in bluegrass (Treated
April 18 and Exp II May 16, 1979).

Herbicides &Formulations

Dicamba

2.4-D

Dicamba + 2,4-D

Dicamba + 2,4-D (0.06+0.6 k~/l)

Dicamba + 2.4-D + mecoprop (0.012+
0.12+0.06 kg/l)

Dicamba + 2.4-D (0.0223+0.223 kg/1)

Dicamba + 2.4-0 (0.0132+0.126 kg/1)

2,4-0 + 2,4-0P (ester)

2.4-0 + 2,4-0P (OSA)

Oicamba + 2,4-0 (0.0223+0.223 kg/1)

2.4-D

Check

Purslane speedwell 1/control ratingg-
kg/ha Experiment 1 Experiment n

6/1 7/16 6/28
27

0.15 - 2 0 9
2/3/

0.28- - 5 0 0
0.56 J:/ 6 3 5

2/3/
81.12 -- 8 8

2/
0.07+0.56 - 4 3 4

2/
30.07+0.84 - 5 7

2/3/
0.07+1.12 - - 8 9 5

2/
2 50.15+0.56 - 5

2/
0.15+0.84 - 4 2 7

2/3/
0.15+1.12 - - 10 8 2

0.11+1.12 4 1 5

0.11+1.12+0.56 6 3 6

0.15+1.46 5 2

0.12+1.18 1 1 9

1.12+1.12 6 0 7

1. 68+1.68 7 1 10

2.24+2.24 9 1 10

0.84+0.84 6 0 3

1. 68+1. 68 8 2 8

2.24+2.24 8 0 10

0.11+1.12 1 1 8
1.12 ];./ 2 0 8
2.24 ];./ 6 1 10

0 1 7

1 2 4

0 1

l/o -10 scale where o· no control and 10· complete control.

];./In experiment II the rate was double this amount.

l/Retreatcd on May 18. June 14 and July 17. 1979 in Experiment 1 and June 13. July 17 and A~gu8t
9, 1979 in Experiment 11.
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.l/
CONTROL OF SWAMPDODDER ON CRANBERRYBOGS WITH BUTRALIN

Robert M. Devlin and Karl H. Deubert 1l

ABSTRACT

On cranberry bogs the parasitic weed swamp dodder can be
successfully controlled with spring application of butralin.
Liquid and granular formulations were tested and liquid was
found to have the most efficient herbicidal effect. The liquid
formulation, however, resulted in higher residues of butralin
in the soil when analyzed at harvest. No measurable residue
was found in the leaves at harvest. All rates of butralin ad
versely affected cranberry yield, the highest rate tested
(6.72 kg/ha) causing a 78% decrease. It was concluded that

butralin could be safely used for the control of dodder, but
cranberry growers would have to determine if the benefits of
control exceeded the risk of lower yields in the year of appli
cation.

INTRODUCTION

Swamp dodder (Cuscuta gronovii Wild.) is a persistent and
costly weed problem to the Massachusetts cranberry grower. At
least 10% of the cranberry bogs are infested with dodder causing
an annual crop loss of about 2% (5). In a heavily infested area
a loss in yield of 80 to 10~1o can be expected.

In preliminary field tests pre-emergence applications of
butralin 4-{1,1-dimethylethyl)-N-{1-methylpropyl)-2,6-dinitro
benzenamine gave acceptable control of dodder. However, some

11 Paper No. 2326, Massachusetts Agricultural Experiment Sta
tion, University of Massachusetts at East Wareham. This re
search project is supported from Experiment Station Project
No. 421.

11 Professors of plant physiology and residue chemistry, res
pectively, Laboratory of Experimental Biology, Cranberry
Experiment Station, East Wareham, MA 02538.
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spring applications were much more successful than others both
in weed control and in damage to the cranberry crop. This sug
gested that precise timing of application may be an important
factor in the control of dodder with butralin.

The present study reports on the effects of two different
formulations (granular and liquid) of butralin on dodder control
when applied at three different dates and at two different dos
age rates. Efficacy data on crop phytotoxicity as well as plant
and soil analyses for butralin persistence are also presented.

MATERIALS AND METHODS

Field studies. A section of bog known to be heavily in
fested with dodder but relatively free of other weeds was chosen
for dodder control tests and plant and soil residue analyses.
The bog section contained a uniform stand of 'Early Black' cran
berry vines (Vaccinium macrocarpon Ait). Butralin was applied
in liquid (0.48 kg/I) or granular (2G) formulation on three dif
ferent dates (5/20/76, 5/28/76, and 6/3/76) at 2.4 and 4.48 kg
a.i./ha. Liquid formulations were delivered with a hand-pumped
pressure sprayer at a rate of 935 l/ha. The5e were three repli
cates of each treatment and the plots (6.4 m ) were randomized
within replicates. Estimates of dodder control and samples for
residue analyses were taken on September 4, 1976. The soil sam
ples were taken from the top 10 cm layer with a 50 mm inner di
ameter soil borer. Only plots treated with 4.48 kg/ha butralin
were sampled because at this rate commercially acceptable con
trol was obtained. Three soil cores from each plot were com
bined, immediately frozen and stored in polyethylene bags at
-20 oC. Under these conditions no interferences from plastici
zers have been experienced in the past. Samples of cranberry
vines for plant residue analyses were stored in the same manner
as the soil samples.

To determine the influence of butralin on cranberry growth
a section of uniform bog was chosen that was free of weeds.
Butralin (0.48 kg/I) was applied April 28, 1976 at 2.24, 4.48,
and 6.72 kg/ha to 6.4m 2 plots. There were six replicates and
plots were randomized within replicates. On September 14 the
plots were hand-harvested and the berries immediately weighed
and berry size determined by the number of berries required to
fill a standard 250 cc cranberry measuring cup.
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Residue analyses. Dry weight of every soil sample was de
termined by drying a 2 g subsample of soil at 104 0C for 24 h_
After thawing and thorough mixing, 100 g of moist soil was trans
ferred to a 500 ml Erlenmeyer flask. Distilled water was added
until a slurry was obtained. Residues were extracted with 150 ml
of 30"10 isopropyl alcohol in n-hexane by shaking the flasks for
one h on a wrist-action shaker. The extract was separated from
the solids on an 11 cm Buchner funnel using vacuum followed by
washing with two 25 ml portions of extracting solvent. The al
cohol was removed by washing the extracts two times with 100 ml
of water. After drying over anhydrous sodium sulphate, the sol
vent volume was reduced to 2 ml on a rotary evaporator. Recovery
was 89% at 0.1 ppm.

For plant residues 25 g of frozen leaves were extracted with
acetonitrile according to the method described in section 29.011
(2) of Horwitz (4). Petroleum ether was evaporated and the resi

dues taken up with hexane prior to cleanup by column chromato
graphy as described in the original method developed by Amchem
Products, Inc. (1). The extracts were analyzed by GLC/ECD and
GLC/AFID using two gas chromatographs. The first gas chromato
graph was a Barber Colman 5260 equipped with a 300 mc tritium
source and a 4 m i.d. x 183 cm Pyrex column packed with 5% QF-l
on 100/120 Varaport 30. Temperatures maintained were injector
port 230 0C, column 200 0C, and detector 205

0C.
Nitrogen was used

as carrier gas ~9 the rate of 65 ml/min. The electrometer set
ting was 3 x 10 amp/mv at attenuation 1. Signals were recorded
with a 1 nw strip chart recorder at 12.7 rom/min chart speed.
Butralin emerged after approximately 16 min. The second gas
chromatograph used was a Varian 2740 Moduline equipped with an
AFID (Rb2S04) and a 3 rom o.d. x 152 cm stainless steel column
packed with 3% OV-2l0 on 100/210 Varaport 30. Temperatures
maintained were, injector port 220 0C, column l80 0C, and detector
250 0C. Nitrogen was used as ca~f~er gas at the rate of 23 ml/min.
The electrometer setting was 10 amp/mv at attenuation 16. Sig
nals were recorded with a 1 mv strip chart recorder at 12.7 rom/min
chart speed. Butralin emerged after approximately 5 min. The
data reported are the means of two separate analyses and were not
corrected for percentage recovery. The calculations were based
on dry weight.

RESULTS

Butralin applied in granular form did not give good control
of dodder. Only at the latest date applied (6/3/76) could 50%
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control be observed (Table 1). However, the liquid formulation
of butralin gave commercially acceptable control when applied at
4.48 kg/ha (Table 1). For example, early application (5/20/76)
of the liquid formulation at 4.48 kg/ha gave 90% control while
late application (6/3/76) at the same rate gave 80% control.

Table 1. Dodder control by butralin applied on three different
dates. Control is presented on a 0 to 10 basis, 0
representing no control and 10 complete control.

Butralin Control Control Date
(kg/ha) (granular) (liquid) applied

2.24 0.7 4.7 5/20/76
4.48 3.7 9.0

2.24 2.7 3.3 5/28/76
4.48 2.7 5.0

2.24 4.0 6.7 6/3/76
4.48 5.0 8.0

All rates of butralin lowered cranberry yields. Butralin
at 2.24, 4.48, and 6.72 kg/ha decreased yields by 42, 62, and
78%, respectively (Table 2). Decrease in berry size only
occurred at the 6.72 kg/ha rate (Table 2).

Table 2. Influen~e of butralin on cranberry yield
and berry size.

Butralin Yield Cup
(kg/ha) (kg/ha) count

0 8110 100
2.24 4715 103
4.48 3070 101
6.72 1755 108
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Good correlations were obtained between butralin residues
in the soil and application time (Table 3). If we assume an
initial concentration of 3.4 ppm (4.48 kg/ha rate) based on a
1.3 volume weight of bog soil, then only 6% of the butralin
applied in granular form on May 20 was present in soil sampled
116 days later. Only 14% and 18% of the granular butralin ap
plied at the two later dates were present in the soil samples

Table 3. Butralin residues in cranberry bog soil treated with
4.49 kg/ha butralin. Maximum and minimum amounts
found are given directly under the mean for three
replicates. Amounts are given in mg/kg dry soil.

Quantity Formulation Date of Application
(kg/ha) 5/20/76 5/28/76 6/3/76

4.48 Granular 0.19 0.49 0.60
0.13-0.25 0.39-0.52 0.52-0.71

4.48 Liquid 0.60 0.81 1.33
0.49-0.64 0.80-0.81 1. 31-1. 34

109 and 103 days later (Table 3). Butralin applied in liquid
form was more persistent. For example, 39% of the herbicide
applied on June 3 was still present 103 days later (Table 3.
No measurable butralin residue was found in the cranberry
leaves (Figure 1).

DISCUSSION

At 4.48 kg/ha the liquid formulation of butralin gives
commercially acceptable control of dodder. From the data pre
sented it is difficult to establish the most efficient tdme of
application. Visual observations of cranberry vines treated
with butralin indicate that the herbicide inhibits flower de
velopment or terminal vegetative growth (2). This results in
crop reduction and extensive side shooting.

Applications of the liquid formulation resulted in larger
residues in the soil than applications of the granular formula
tion. It is safe to assume that during spray application more
of the active ingredient came in contact with the organic de
bris covering the soil surface and was adsorbed on organic
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particles. Compounds like butralin, whose molecules have size
able nonpolar regions relative to polar regions are likely to
adsorb on hydrophobic areas of organic matter by means of van
der Waals forces reinforced by hydrophobic bonding (3).

Absence of measurable residue amounts in cranberry leaves
suggests that the chemical is rapidly metabolized by the plant.
Degradation of butralin in the soil indicates that, even with
the larger residues after application of the liquid formula
tion, chances of a build-up as a result of annual applications

Jl !L
J~ "--"
, , , ,

0 5 10 15 MIN

Figure 1. Comparison of gas chromatographic responses
to a soil extract (top) a leaf extract
(bottom), and a butralin standard (middle).
Liquid phase 5% QF-l~ EC detector (tritium).
Operating conditions are described under
Materials and Methods. Butralin peak is on
the far right.

would be minimal.

Butralin can be used to control dodder on cranberry bogs
without effecting the quality of the soil. However, growers
would have to determine if the benefits of dodder control would
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exceed the risk of lower yields in the year of application.
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ETHANOLANDOTHERANESTHETICSAS STIMULANTSOF SEED GERMINATION

1/R. B. Taylorson-

Dormancy in seeds of several annual weedy grasses, especially fall panicurn
(Panicum dichotomiflorum Michx.), may be overcome by treatment with ethanol.
Applications of 0.1 to 0.5 M ethanol solutions for several hours to a day during
a preliminary 35° C incubation are effective. Treatments with other short-chain
alkanols, chloroform, ethyl ether, and halothane (2-bromo-2-chloro-l,I,1
trifluoro ethane) are also effective. The actions suggest the stimulants act
as a result of their anesthetic properties (see Planta 145:507-510). Highest
stimulation of germination in fall panicum is found with ethanol and chloroform.
Among tested anesthetics, ethanol stimulates seed germination on the greatest
number of weedy grass species. While not tested in detail, stimulation of
germination by anesthetics of broadleaved species is low. Greenhouse pot
tests show ethanol stimulation of fall panicum germination.

Plant Physiologist, U. S. Department of Agriculture, Beltsville, MD 20705
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HERBICIDE TRIAL IN ONIONS - A THREE-YEAR SUMMARY

W.J. Sanok, G.W. Selleck and J.F. Creighton
1

ABSTRACT

A three-year summary of several herbicide combinations used in onions
(Allium cepa L.) is presented. Both preemergence and postemergence appli
cations of herbicide is necessary for broadspectrum weed control in this
crop. DCPA applied preemergence at 6.72 kg/ha followed by nitrofen post
at 3.36 or diclofop at 1.12 kg/ha provided good to excellent control of barn
yard grass (Echinochloa crus-galli (L.) Beauv.), pineapple weed (Matri
caria matri carioides (Less) Porter), purslane (Portulaca oleracea L. ),
crabgrass (Digitaria sanguinalis (L.) Scop.), fall panicum (Panicum dic
hotomiflorum Michx.). However, control of galinsoga (Galinsoga ciliata-TRaf.)
Blake), was only fair.

Propachlor at 4.48 and 6.72 kg/ha applied both pre- and postemergence
resulted in excellent control of pineapple weed and galinsoga but only good
to fair control of the grasses present. AC206784 at 2.24 kg/ha pre- and post
emergence resulted in fair control of the annual grasses and broadleaf weeds.

From experiments conducted over several years, it is obvious that com
binations of two or more herbicides are needed with applications both pre
and postemergence to control a broad spectrum of weeds in onions.

INTRODUCTION

Onions are raised on a very limited acreage on sandy-loam soils of
Long Island. This crop does not compete with weeds and they must be con
trolled if the grower is to produce this crop economically. Presently reg
istered herbicides have been effective in control I ing most grasses and broad
leaf weeds, but because of the continually changing weed spectrum and
label restrictions, weed control in onions continue to be a problem. Pine
appleweed and galinsoga are two excellent examples of weeds that have
come in to infest this crop and cause economic losses when uncontrolled.

MATERIALS AND METHODS

In 1979, a series of trials were conducted on onions on a sandy-loam
soil at the Long Island Horticultural Research Laboratory at Riverhead.
The onions were seeded on April 6th with a Stan Hay seeder with three rows
per bed, with the bed 1.8 meters wide. All applications of herbicides were
made using a tractor-mounted sprayer del ivering 61 I/ha at 2.5 atm, with
four replications.

These trials were similar to those conducted in 1977 and 1978.

1/
Agent, Suffolk County Cooperative Extension; Professor and Research
Technician, L.I. Horticultural Research Laboratory, Riverhead, N.Y.
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Applications of propachlor (2-chloro-N-isopropylacetanilide) at 3.36,
4.48 and 6.72 kg/ha; DCPA (dimethyl tetrachloroterephthalate) at 6.72 kg/ha;
and AC 206784 at 1.12 and 2.24 kg/ha were made on April 24th pr-eerner-ce nce
to both the crop and weeds.

Postemergence applications of nitrofen (2,4-dichlorophenyl-p-nitrophenyl
ether) at 3.36 kg/ha, KK80 at 1.12 kg/ha, propachlor at 4.48 or 6.72 kg/ha
were applied over several of the propachlor preemergence treatments. Post
emergence applications of diclofop (2-(4-(2' :4'-Dichlorophenoxy)-phenoxy)
methyl-proprionate) at 0.56, 0.84, 1.12 and 2.24 kg/ha were applied in
areas treated with DCPA. One application of nitrofen was also used post
emergent to a DCPA treatment. There were two treatments involving DCPA
at 6.72 preemergence followed by nitrofen at 3.36 and diclofop at 0.84 or
1.12 kg/ha postemergence. The material AC206784 at 1.12 and 2.24 was used
postemergence following the same treatment preemergent. These treatments
are shown in Table 2.

Several of the postemergence treatments were applied on June 2 with
all of these being repeated on June 22 and again on July 17. The early post
treatments corresponded to the three to four-leaf stage and the July 17 to
the twelve-inch stage of onions.

All treatments were hand-hoed prior to the post treatments so that in
effect although the herbicides were applied postemergence to the onions,
they were s ti II preemergence to weeds. Da ta was taken on May 29 and June
22 for all preemergence treatments and on July 11 and August 20 for all
postemergence treatments.

RESULTS AND DISCUSSION

There were no phytotoxic effects from any of the treatments used in
1979 as in the previous years. Yield data on Table 2 indicate that the DCPA
treatment followed by the combination of nitrofen and diclofop resulted in
the highest yield and this was significantly higher than the check. Other
than this one treatment there were no statistically significant difference
in yield between any of the treatments.

Propachlor continues to provide excellent control of pineapple weed
and galinsoga but does not adequately control the grasses, particularly
in a wet season. DCPA and nitrofen or diclofop will provide good to excellent
control of the annual grasses, barnyard, crabgrass and fall panicum.
Propachlor both at 4.48 and 6.72 kg/ha applied pre- and postemergence
resulted in poor control of purslane. The combination of DCPA and propachlor
applied preemergence provided excellent control of all weeds present.

From the three-year summary given in Table 3, it is very obvious that
a combination of DCPA, propachlor, nitrofen, diclofop and AC206784 must
be considered depending on weed problems in a particular field. For the
control of the annual grasses, DCPA should be used preemergence early in
the season followed by later applications of either nitrofen or diclofop.
Where pineapple weed, and galinsoga are serious, propachlor should be
included in the program based on the registration and application of labels.
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Table 1. Percent control of annual weeds in onions with herbicide treatments -- 1979.
~.....
0

Chemical Rate Timing Pineappleweed Lambsquarters Galinsoga Purslane Crabgrass
kg/ha 4/24 5/29 6/22 5/29 6/22 5/29 6/22 6/22 6/22

propachlor 3.36 pre 98 93.5 100.0 90.0 100.0 98 - 95
propachlor 4.48 pre 88 88.0 100.0 47.0 100.0 89 33 77
propachlor 6.72 pre 92 93.0 100.0 43.0 100.0 93 38 80
DCPA 6.72 pre 71 65.0 74.0 81.0 90.0 94 81
AC 206784 1.12 pre 63 65.0 93.0 48.0 95.0 85 45 53
AC 206784 2.24 pre 40 28.0 93.0 43.0 83.0 85 30 70
Check (shoots per 0.3 m2) 1 0.5 2.6 3.5 0.25 0 1 1

Table 3. Percent weed control and yield of onions over a three-year period.

Chemical Rate Timing barnyard grass pineapple weed purslane crabgrass galinsoga fall panicum yield
kg/ha 1977 1978 1979 1977 1979 1977 1978 1979 1977 1978 1979 1978 1979 1978 1979 1977 1978 1979

propachlor 4.48 pre + post 94.0 93.0 61.0 99.0 95.0 90.0 76.0 28.0 80.0 99.0 59.0 - 99.0 92.0 90.0 35.1 30.6 22.3
propachlor 6.72 pre + post 94.0 95.0 73.0 99.0 100.0 77.0 88.0 62.0 78.0 99.0 72.0 - 90.0 99.0 85.0 29.8 28.3 27.8
DCPA 6.72 pre

+ nitrofen 3.36 post 99.0 80.0 86.0 99.0 - 97.0 99.0 95.0 84.0 89.0 96.0 - 65.0 97.0 95.0 28.4 24.6 25.8
DCPA 6.72 pre

+ diclofop 1.12 post - 71.0 95.0 - 95.0 - 91.0 40.0 - 94.0 98.0 25.0 93.0 95.0 100.0 - 27.1 28.6
DCPA 6.72 pre

+ nitrofen 3.36 post
+ diclofop 1.12 post - - 99.0 85.0 - 95.0 - 100.0 89.0 - 96.0 - - - 100.0 31.6 - 38.0

propachlor 4.48 pre
+ nitrofen 3.36 post - 88.0 70.0 - 98.0 - 76.0 92.0 - 98.0 84.0 - 97.0 98.0 70.0 - 23.4 28.6

AC 206784 2.24 pre + post - 96.0 73.0 - 70.0 - 77 .0 - - - 74.0 92.0 89.0 98.0 75.0 - 29.4 22.6
Check (shoots per 0.3 m2) 3.0 4.0 13.0 5.0 0.2 2.0 3.0 14.0 2.0 2.5 6.0 1.0 0.6 1.0 8.0 33.2 25.9 28.3



Table 2. Percent control of annual weeds in onions with herbicide treatments -- 1979.

Pine-
Post 1/ apple Carpet- Fall

Chemical Rate Timing application weed Barnyardgrass Ga1insoga Purslane Crabgrass weed panicum Yie1d 2/
kg/ha 6/2 6/22 7/11 7/11 8/20 7/11 8/20 7/11 8/20 7/11 8/20 8/20 8/20 8/20

propach10r 4.48 pre
nitrofen 3.36 post x 98.0 70 70 98.0 96 83 98 82 86 100 70 28.6

propach10r 6.72 pre
I<K80 1.12 post x 93.0 83 96 95.0 95 100 10 88 94 95 100 26.8

propach10r 3.36 pre
DCPA 6.72 pre 100.0 95 76 100.0 99 100 99 98 93 100 90 27.0

propach10r 4.48 pre
propach10r 4.48 post x 95.0 48 74 98.0 100 43 13 70 48 85 90 22.3

propach10r 6.72 pre
propach10r 6.72 post x 100.0 68 78 80.0 100 70 54 65 78 81 85 27.8

DCPA 6.72 pre
diclofop 0.56 post x x - - 96 - 75 - 25 - 96 95 100 29.1

DCPA 6.72 pre
diclofop 0.84 post x x 75.0 95 90 95.0 80 70 45 100 98 75 100 25.5

DCPA 6.72 pre
diclofop 1.12 post x x 95.0 100 90 98.0 89 70 10 100 96 89 100 28.6

DCPA 6.72 pre
diclofop 2.24 post x x - - 98 - 89 - 84 - 100 91 99 26.5

DCPA 6:72 pre
nitrofen 3.36 post x x - - 86 - 65 - 95 - 96 90 95 25.8

DCPA 6.72 pre
nitrofen 3.36 post x x
dic10fop 0.84 post x x - - 98 - - - 100 - 95 100 100 36.6

DCPA 6.72 pre
nitrofen 3.36 post x x
diclofop 1.12 post x x - - 99 - - - 100 - 96 100 100 38.0

AC 206784 1.12 pre
AC 206784 1.12 post x 68.0 60 69 98.0 88 30 20 95 73 92 80 24.0

AC 206784 2.24 pre
AC 206784 2.24 ~ost x 70.0 60 86 90.0 88 55 26 80 68 83 75 22.6 .p..

Check (shoots/0.3 m ) 0.2 2 24 0.2 1 2 26 1 11 6 8 28.3 I-'
I-'

1/ a11 post treatments were repeated July 17.
2/Yie1d = 1bs per plot.
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TREATMENTOF TALL WEEDSIN HORTICULTURALCROPSWITH GLYPHOSATEUSING
WIPER ANDWICKSPRAYAPPLICATORS

G. W. Se11ec~/, T. Core111/, A. Bing l / and L. B. Lynnl/

ABSTRACT

The wiper applicator applying a 10% sol of glyphosate was very effec
tive in controlling many weeds that were taller than potatoes (Solanum
tuberosum L.), boxleaf holly (Ilex crenata convexa Makino) or strawberries
(Fragaria virginiana Duchesne):--Injury to these crops occurred only when
the wiper contacted the crop plants. The wick applicator with rates as
high as 50% glyphosate was ineffective.

INTRODUCTION

Preemergence weed control in many crops can fail because of inadequate
or late application resulting in fields with weeds that grow taller than the
crop. This happens more often with grassy weeds. There is a definite need
for a spray that can be applied topically to weeds and crops that will give
effective control but cause negligible damage to the crop. Ahrens (1) found
that asulam (methyl sulfanilycarbamate) could be safely sprayed on crabgrass
(Digitaria ~.) with no injury to small yew (~ cuspidata) plants. Blue
berry growers controlled weeds by dragging a 2,4-D moistened burlap over the
crop.

With the development of the recirculating sprayer and the rope wick anq
wiper applicators, it appeared desirable to try some of these on vegetable and
ornamental crops. Dale (2) was very successful using the rope wick applicator
to apply glyphosate [N-(phosphonomethyl)glycine] to tall growing johnsongrass
(Sorghum halepense (L.) Pers.) in late planted soybeans (Glycine Max Merr.)
and other tall weeds in crops. He and his co-workers found that they changed
the weed population by removing tall weeds and allowed low growing weeds to
take over. After a better performance with the wiper, compared to the wick
on potatoes, only the wiper was used on strawberries and holly.

MATERIALSANDMETHODS

Glyphosate at 2.5, 5, 10 and 20% solutions in water was applied with a
wiper applicator and at 15, 33 and 50% water solutions with a wick applicator
over a weedy field of Katahdin potatoes. The applicators were adjusted to
12 in above the crop plants. On the wiper the flow setting was 2.5 with a
cylinder rotation of 48 rpm and a ground speed of 1.7 mph. Applications were
made at different concentrations to triplicate 11 by 50 ft plots on July 30.
The barnyardgrass (Echinochloa crus-galli (L.) Beauv.) and common lambsquarters
(Chenopodium album L.) were 4 ft tall at application time and Pennsylvania

1/ Professor, L. I. Hort. Res. Lab., Riverhead, N.Y.
2/ Extension Agent, Suffolk Cty. Cooperative Extension, Riverhead, N.Y.
1/ Monsanto Agricultural Products Co.
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smartweed (Polygonum pensylvanicum L.) was about 1.5 ft tall. Tall coarse
weeds were folded under the tractor axles and wheels with the movement of the
tractor and were not well contacted by the rotating cylinder of the wiper.
Tall weeds only were treated with the wiper using a 25% solution of glyphosate
over a bed of strawberries.

A planting of 18 in tall boxleaf holly that was full of 4 ft weeds was
treated with a 10% glyphosate solution in the wiper on Sept 25. Ground speed
was 1.5 mph. The wiper applicator was mounted at the rear of the tractor at
a height that would just miss the holly plants.

RESULTSAND DISCUSSION

Weed control on the potato plots treated with the wiper and rope wick
applicators were evaluated on Aug 22. As seen in Table 1 the wiper applicator
with 10% glyphosate controlled barnyardgrass and lambsquarters 80% or better,
but smartweed was poorly controlled probably because it was not tall enough
to be contacted at the time of treatment. Weeds covered 87% of the area in the
untreated plots. There was no visible injury to the potatoes. A less dense
population with more resilient stems may have been adequately controlled with
a 5% solution of glyphosate. Even using a 50% solution of glyphosate on the
wick applicator failed to control weeds.

A 25% solution of glyphosate with wiper gave good control of tall weeds
in strawberries but did not affect weeds only 2-3 in taller than the straw
berries. Only strawberry plants actually contacted by the roller were
injured.

The field of boxleaf holly was evaluated on Sept 25. Only branches hit
by the wiper were defoliated or showed necrosis. The following tall weeds
were dead: pearly everlasting (Anaphalis ~argaritacea L.), mugwort (Artemisia
vulgaris L.), common milkweed (Asclepias syriaca L.), annual sowthistle
(Sonchus oleraceus L.), Pennsylvania smartweed (Polygonum pensylvanicum L.),
fall panicum (Panicum dichotomiflorum Michx.), horseweed (Conyza canadensis
(L.) Cronq.), common lambsquarters (Chenopodium album L.), beggarticks (Bidens
~.), and redroot pigweed (Amaranthus retroflexus L.). Weeds that were below
the applicating cylinder and therefore were not controlled were as follows:
hedge mustard (Sisymbrium officinale (L.) Scop.), red sorrel (Rumex acetosella
L.), Canada thistle (Cirsium arvense L.) and field pepperweed (Lepidium
campestre L.).

The wiper applicator can be safely and effectively used to control weeds
that are appreciably taller than a crop using a 5-10% solution of glyphosate.
The applicator would be more effective if the roller were placed in front of
the tractor so the weeds are contacted before being pushed down by the wheels
and underside of the tractor.
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Table 1. Percent control of weeds with glyphosate applied with Wiper and
Wick applicators in potatoes.

Glyphosate
Applicator '70solution Barnyardgrass Smartweed

Wiper 2.5 52 40
5 68 37

10 82 47
20 89 67

Rope Wick 15 17 7
33 3 0
33 5 0
50 18 13

Untreated check ('70cover) 65 22
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RESPONSEOF RED MAPLEANDPIN OAKTO INJECTIONS
OF DIKEGULACANDMEFLUIDIDE

1/J. P. Sterrett-

ABSTRACT

A syringe-type pressure injector was used to introduce growth
retardants dikegulac and mefluidide into the vascular system of red maple
(Acer rubrum L.) and pin oak (Quercus palustris Muenchh.) trees. The
injector consisted of a modified 28-cm, Vise-Grip locking pliers with a
tapered stainless steel injector barrel and disposable syringe. After the
trees were pruned in April, two holes were drilled into the trunk opposite
one another with a cordless electric drill about 10 cm above ground level.
The tapered injector barrel was inserted into each hole and 10 ml of
chemical solution forced into the hole via the disposable syringe. Two
concentrations of dikegulac (3750 mg/L and 7500 mg/L) and mefluidide
(300 mg/L and 600 mg/L) were selected by extrapolating from greenhouse
seedling studies. Shoot growth was measured during two periods: from
June 27 to July 2 and from September 11 to 14. Treatments were replicated
5 times and analyzed with Duncan's multiple range test.

Both dikegulac and mefluidide inhibited shoot growth of red maple
until the end of the growing season in September (Table 1). Less shoot
growth occurred on red maple after injections of dikegulac than mefluidide;
however, injury occurred from dikegulac at 7500 mg/L in the form of dead
buds and dwarfed, chlorotic foliage. With pin oak, shoot growth was
inhibited by injections of 7500 mg/L of dikegulac and 300 mg/L and 600 mg/L
of mefluidide through early July but by September only 7500 mg/L dikegulac
inhibited growth significantly different from the control. No injury was
observed on pin oak from either chemical.

l/Plant Physiologist, USDA, SEA, AR, NER, P. O. Box 1209, Frederick, MD
21701.



Table 1. Shoot growth of red maple and pin oak trees after pruning and stern injection of growth
retardants in April.

Growth per shoo~/

.p
i-'
0'

Growth

retardant

Control

Dikegulac

Mefluidide

Red maple Pin oak

June 27 Sept 11 July 2 Sept 14

(mg/L) (cm)

0 47 c 62 c 77b 85 b

3750 12 ab 16 a 64 ab 81 b

7500 8 a 8 a 44 a 53 a

300 20 b 37 b 50 a 66 ab

600 20 b 37 b 53 a 74 ab

~/Mean separation in columns by Duncan's multiple range test, 5% level.




