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Table 1. Trial locations, experi.nental methods, planting and application dates, and plant growth stages for English
pea (Pisum satiyum L.) weed control experiments (1987).

Pea Weed Phytol
Location Trial Variety Application Exptl. Applic. Date Max. Growth Weed

Code Location Planting Methods Design (Crop Growth Air Tenp.l stage RatiIJg
Date stage) OC tleaves Date2

ci3 UConn Research Olympia tractor-rotd. apr. RCB 6-16 30.5;27.3 4 6-25
Fann, Mansfield 5-13 225 1/ha@276kPa w/3 reps (4 nodes) 24.4;26.7

MEl Aroostook Fann Bolero backpack apr. RCB 6-17 24.3;30.9 2-3 6-24/7-8
Presque Isle 5-26 280 1/ha@207kPa w/4 reps (4 nodes) 28.2;26.0

ME24 Roope Fann Bolero backpack spr, RCB 6-8 22.5;14.4 2-4 7-2
Presque Isle 5-14 225 1/ha@138kPa w/4 reps (5-6 nodes) 23.1;24.2

ME) Harrison Fann Bolero sameas ME2 RCB 6-8 sameas ME2 2-4 7-2
Presque Isle 5-17 w/4 reps (5-6 nodes)

N
\,W

NY1 Thonpson Res. Bolero backpack apr. RCB 6-5 21.8;22.4 CHFAL:l-6 6-11/7-22 .....
Fann, Freeville 5-8 280 1/ha@242kPa w/4 reps (6 nodes) 18.5;21.3 0J:'HmS:2-4

NY2 Mulcahy Fannl1 Bolero backpack apr. RCB 5-12 30.8;15.7 CHFAL:2-6 5-18/6-25
Leroy 4-18 225 1/ha@276kPa w/3 reps (3-4 nodes) ClPES:2-6

21.8;26.3 arBERS:2-4

CHFAL:6-l4 5-29/6-11
NY) Northrup Farm Spring sameas NY2 RCB 5-27 22.4;21.3 AMARE:6-l4

Bergen 4-20 w/3 reps (6-7 nodes) 31.9;33.0 OTHERS:2-8

NY4 Mulcahy Farmi2 Bolero sameas NY2 RCB 5-27 sameas NY) CHFAL,r...AMM:20+5-29/6-25
Leroy 4-18 w/3 reps (6-7 nodes) AMBEL:4-l8

AMARE:7...14
lMax. tenp. are forapp11c. date and three sti>sequent dates. Data are from nearest avail. station: CT=UConnResearch
Fann, Mansfield; ME=AroostookFarm, Presque Isle; NYl='l'honpsonRes. Farm, Freeville; NY2, 3 & 4=Rochester, NY.

2Data from additional rating dates may be available from individual researchers.
3Preplant trifuralin [2,6-dinitro-N,N-dipropyl-4-(trifluoromethyl)benzenamine} was applied at 0.84 kg ai/ha to
suppress a severe infestation of 19. crabgrass (Digitaria sanguinalis L.) at this site. MCPAwas used as tank-mix
partner instead of MCPB.

4Trifluralin (PPI) was applied at 0.56 kg ai/ha to suppress annual grasses.
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treatments cooplicate broad cross-location conclusions, useful information
for herbicide perfomance across a wide range of conditions can be gleaned
from these data. Crop injury ratings and yield performance are stmnarized
in Tables 6 and 7 , respectively.

campn lanbsquarters. CamDn lanbsquarters was present at six
locations in this study (Table 2). Consistent control of this weed
species was obtained with !CPA, ID?B, and both tank mixes. High tank-mix
rates did not inprove lanbsquarters control. Bentazon alone proved
erratic, resulting in weak but acceptable control at four locations and
poor control at two locations. Erratic control cannot be attributed
entirely to weed growth stage at awlication, since acceptable control was
obtained at NY3where weeds were relatively large and poor control was
obtained at NY2where weeds were generally small (Table 1). Warm
terrperatures follO!ll1ing treatment application at NY3may have enhanced
bentazon performance.

Table 2. Coom:>nlanbsquarters control in English pea using MCPA,MCmand
bentazon alone and in tank mixes (1987).

Treatment Percent COImDnlanbsquarters Control by r.ocationl,3
Herbicide Rate

(kg ai/ha) cr MEl NY! NY2 NY3 NY4 Mean + SE

None 0 78 0 0 0 0 13 ± 13.0
MCPA 0.42 92 99 96 ± 3.5
MCElB2 0.84/1.12 - 98 99 99 100 99 99 + 0.3
bentazon 1.12 90 90 93 17 93 63 74 + 30.4
bentazon 0.84
+MCm2 0.56/0.84 100 98 99 99 100 90 98 + 1.6
bentazon 0.56
+MCPB2 0.28/0.56 100 95 99 99 99 99 98 ± 0.7

IField locations were as indicated on Table 1.
2Higher MCPBrates were used at NY2, NY3, and NY4.
3weeds/m2 (where determined) were as follows: CT=22; MEl=16; NY2=5.

Redroot pigweed. Redroot pigweed occurred at five locations (Table
3). Comnercially acceptable control of redroot pigweed was obtained with
either MCPAor MCm at all locations except NY2. Poor control by MCPBat
this site may have resulted from poor competitive ability of the pea crop
due to poor stands. Bentazon alone provided cOIllDercially acceptable
control at only three of five sites. The low rate tank-mix treatment also
failed at these locations. At both sites where poor control was observed,
redroot pigweed plants had 6 to 14 leaves at the time of awlication which
is considerably larger than recomnended. Only the high tank-mix rate gave
acceptable redroot pigweed control at all locations.
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Table 3. Redroot pigweed control in English pea using MCPA,MCPB,and
bentazon alone and in tank mixes (1987).

Treatmmt Percent Redroot Pigweed Control by Location l,3
Herbicide Rate

(kg aifha) cr NYl NY2 NY3 NY4 Mean + SE

None 0 0 0 0 0 0
K:PA 0.42 88 88
MePB2 0.84/1 ..12 '94 43 100 99 84 + 13.7
bentazon 1.12 90 99 88 83 10 74 + 16..2
bentazon 0.84
+MCl?B2 0..56/0.84 100 99 96 93 86 95 + 2.5
bentazon 0..56
+MCl?B2 0..28/0 ..56 90 98 92 80 20 76 + 14..3

IField locations are as indicated in Table 1.
2Higher MCI?Brates were used at NY2, NY3, and NY4.
3weeds/m2 (where detennined) were as follows: Cl'=323; NY2=10.

CoImpn ragweed.. Conm:>nragweed was present at three sites in this study
(Table 4). Single applications of MCPBand bentazon provided adequate
control of this weed species at only two sites. Col1lOOnragweed plants were
not excessively large at any site; therefore, it is likely that herbicide
failure was due to low temperatures following treatment at NY2. Both
tank-mi.x treatments provided caunercially acceptable control of cOIllOOn
ragweed; however, the higher tank-mix rate proved IOOreeffective at all
locations.

Table 4.. Conroonragweed and mustard control in English pea using MCPA,MCPB,
and bentazon alone and in tank mixes (1987).

Treatment Percent ~. Control by Location 1

Herbicide Rate
(kg ai/ha) NY2

None
MCPA
MCPB3
bentazon
bentazon
+MCPB3
bentazon
+MCPB3

o
0..42
0.84/1.12 78
1.12 70
0.84
0.56/0.84 99
0.56
0.28/0.56 88

NY3 NY4 Mean ± BE MEl ME) Mean + BE

0 0 0 22 15 18 ± 3.5
78: 99 88 + 10.5

90 96 88 + 5.3 60 45 52 + 7.5
93 92 85 + 7.5 92 100 96 ± 4.0

100 99 99 + 0.3 98 99 98± 0.5

95 90 91 + 2..1 95 100 98 ± 2.5

'-

IField .locations are as indicated on Table 1.
2Mustard species were a mixed pop:alation of wild radish (RapbJnus

raphgnistrtun L.), wild mustard (Brassica kaber D.C.), and field mustard
(Brassica .carpestris L.).

3Higher MCPBrates were used at NY2, NY3, and NY4.
4weeds/m2 (where determined) were as follows:

ContoonRagweed: NY2=8. Mustard sW: MEl=162.
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ftlstard §PeCies. weed pressure from IIIlStard species appeared at two
locations in Maine during this study. MCFBdid not provide effective
llIlStard control, while MCPAprovided adequate control at only one site.
Bentazon alone and both tank-mix treatments provided excellent mustard
control at both locations. Control was relatively slOW'at ME2due to cool
t~ratures follOW'ing treatment.

Miscellaneous Broadleaved weeds. None of the herbicides or tank mixes
prOVided ccmnercia1ly acceptable control of the mixed broadleaf weed
popllation present at MEl (Table 5). Bentazon and both tank mixes
provided effective control of COIIIOOnpuralane (Portulaca oleracea L.) ,
henbit (Lamium anplexicaule L.), and Pennsylvania smrtweed (Polygonum
pensvlyanicum L.). r«::PBproved quite ineffective against these weeds.
Higher bentazon rates would be needed to control yellOW' nutsedge (GYPerus
esculentus L.): however, it is unlikely that higher rates could be
utilized without sacrificing crop safety on PeaS.

Table 5. Control of miscellaneous broadleaved weeds and sedges in English
pea using ICPA, MCFBand bentazon alone and in tank mixes (1987).

Treatment Percent WeedControl Qy weed §PeCies Location 2,4
Mixed

Herbicide Rate Broadlv. POlQ:, LAMAM CYPES J?OLPY Mean+
(kg ai/ha) MEl NY! NY2 NY2 ND

None 70 0 0 0 0 14+14.0
ICPA 0.42 80 55 68+12.5
MCJ?B20.84/1.12 72 23 27 0 30 30+11. 7
bentazon 1.12 78 93 93 30 100 79±12.7
bentazon 0.84
+MCPB3 0.56/0.84 82 99 93 30 100 81+13.1
bentazon 0.56
+MCFB3 0.28/0.56 82 99 92 30 100 81+13.0

lMixed broadleaved weeds included wild buckwheat (Polygonlltl convolvulus
L.), hempnettle (GaleQPSis tetrahit L.), cornspurry (Spergula arvensis
L.), and COIII'OOnchickweed (Stellaria media L.): roROL=cOImDn plrslane;
CYPES=yellOW' nutsedge: roLPY=Pennsylvania smrtweed; IAMAM=herbit

2rield locations are as indicated on Table 1.
3Higher MCPBrates were used at NY2, NYJ, and NY4.
4weeds/m2(where determined) were as follOW'S:
Mixed broadleaves: MEl=44.
CYPES:NY2=40.

Crop InjuIY. MCPAcaused the greatest degree of crop injury observed
in these tests (Table 6) • Injury synptoms were those typical of
phenoxy-herbicides, i.e. twisting and curling of leaf petioles and some
stunting of plants. K:PB caused similar but less severe syrrptoms. This
observation is in agreement with the work of Vostral and Buchholtz (6).
Bentazon injury, consisting of slight leaf chlorosis acconpanied by
occasional marginal necrosis, was observed only at MEl. As expected,
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considerably higher injury ratings were recorded for the higher tank-mix
rates than for the lower rates. Injury resulting from the lower tank-mix
rates was intermediate between those of bentazon alone and MCPBalone.
Measurable delays in flowering and maturity were caused by all treatments
containing ICPA at the Comecticut site.

Table 6. Phytotoxicity in English pea following treatment with MCPA,MCPB
and bentazon alone and in tank mixes (1987).

Treatment Percent Crop Injury by Location l
Herbicide Rate cr MEl ME2 ME) NYI NY2 NY) NY4MeaIttSE

(kg ailhal
None 0 0 0 0 0 0 0 0 0
MCPA 0.42 38 0 26 23 - 22+7.9
MePB2 0.84/1.12 - 25 0 2 10 12 30 30 16+4.8
bentazon 1.12 0 18 0 0 0 0 0 0 2+2.2
bentazon 0.84
+ftC)?B2 0.56/0.84 20 25 0 12 11 9 30 20 16+3.4
bentazon 0.56
+MCPB2 0.28/0.56 0 20 0 0 10 3 18 20 9+3.3

IField locations are as in Table 1.
2Higher MCPBrates were used at NY2, NY), and NY4.

CrQPYields. When conpared with weedy checks, the herbicide treatments
used in this study generally resulted in significant yield increases (Table
7). Yield differences aroong herbicide treatments were generally nonsignifi­
cant. The exception occurred at the Connecticut site where injury resUlting
from the high tank-mix rate decreased yields. At this site, MCPAwas used
as the tank-mix partner instead of IO'B. Apfarently, 0.56 kg ai/ha is an
unacceptably high rate of MCPAfor use on peas.

Nl.:mberof pods/plant and peasfpod were measured at the three Maine sites
(data not shown). At two of three sites, nunber of pods/plant was
significantly reduced by weed competition. MCPBsignificantly reduced the
ntmber of pods/plant when coopared to nost herbicide treatments at MEl (4.8
vs 6.l)~ however, this effect was probably due to increased weed competition
resulting from poor control of nustards. '!be nunber of peas/pod for the
high and low tank-mix rates were 5.3 and 4.9, respectively. Both differed
significantly fran those of the bentazon treatment which average 6.2
peas/pod. The latter ntmber differed significantly from those of several
other herbicide treatments. Whether these differences have any biological
significance is unknown at this time.

Additional Observations. At NYl, additional treatments were included
cooparing K:PA andJ«:PB alone or tank-mixed with bentazon. In general,
these treatments sUQ?Orted observations in Tables 2 through 7 which
indicated that K:PA provides stronger weed control, but greater crop
injury. Whentank-mixes with bentazon were corrpared, weed control ratings
were equal~ however, K:PA tank-mixes caused considerably more injury (data
not shown).
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Table 7. Yield of English pea following weed control with MCPA,MCPBand
bentazon alone and in tank mixes (1987).

Treatment Yield by location 1 (Kr!ha)
Unshelled

Herbicide Rate Plant Biomass Pods Shelled Peas
(kg ai/ha) MEl ME2 NY! NY2 NY2 CT MEl ME2 NY1

None 11 33 12 11 4.1 0.1 1.8 6.2 2.9
MCPA 0.42 28 34 16 5.1 6.8 4.2
MCJ?B2 0.84/1.12 24 36 15 22 9.1 4.8 6.9 4.2
bentazon 1.12 28 35 15 22 9.9 3.4 5.5 7.2 3.8
bentazon 0.84
+MCJ?B2 0.56/0.84 32 36 19 19 8.6 1.5 4.7 6.8 3.5
bentazon 0.56
+MCPB2 0.28/0.56 28 37 19 23 8.5 2.8 4.7 6.9 4.8

LSD 5% 8 NS 5 12 4.0 1.4 2.0 NS 1.6

IFie1d locations are as indicated on Table 1.
2Higher MCPBrates were used at NY2, NY3, and NY4.
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ABSTRACT

Growth Suppression of Peach Trees with Competition

William V. Welker, Jr., and D. Michael Glenn!!

The growth of young peach trees is adversely affected by weed
competition. A study was established in 1983 and continued through 1986
to determine the relationship between the size of the weed-free area
beneath young peach trees and tree growth. Peach trees were planted in
1983 in 6 different size weed-free squares (0.6, 1.2, 1.8, 2.4, 3.0, and
3.6 m/side) with a 6 x 4.5 m spacing. The squares were maintained
weed-free with annual applications of diuron at 1.12 kg/ha plus terbacil
at 1.12kglha. The remainder of the field was maintained in a 'Kentucky
31' fescue sod established in 1981. Significant differences· in trunk
cross sectional area, canopy width and fruit yield were found between
treatments. Tree growth and yield increased in a curvilinear manner as
the size of the weed-free area increased up to the square 3.0 m/side.
The two largest weed-free squares (3.0 and 3.6 m/side) yielded 65%more
fruit than the 2.4 m/side square. The 2.4 m/side yielded 104%more fruit
than the 1.8 m/side. This study indicates that the size of the weed-free
area is critical to the growth and productivity of young peach trees from
the time they are planted.

11 Weed Scientist and Soil Scientist, respectively. U.S. Department of
Pgriculture, Pgricultural Research .Service , Appalachian Fruit Research
Station, Route 2, Box 45, Kearneysville, WV25430.
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TRIFLURALINVS ETHALFLURALIN:A THREEYEARCOMPARISONIN PEAS

D.T. Warholic* and R.R. Bellinder 1

Four preplant incorporated rates (0.5, 0.75, 1.0, and 1.25 lb/A) of
trifluralin (2,6-dinitro-N,N-dipropyl-4-{trifluoromethyl)benzenamine) and
ethalfluralin (N-ethyl-N-{2-methyl-2-propenyl)-2,6-dinitro-4­
(trifluoromethyl)benzenamine) were evaluated between 1985 and 1987 on
English Peas (Pisum sativum var. 'Spring'). Pea yields, injury
evaluations, and plant biomass at 20 and 40 days after planting were
recorded. Additionally, control of redroot pigweed (Amaranthus
retroflexus L.), common lambsquarters (Chenopodium album L.), and common
purslane (Portulaca oleraccea L.) was evaluated. After harvest, fields
were rotovated and replanted with oats at 90 or 120 days after herbicide
application.

It was found that pea yields were inversely related to rates of
trifluralin. These yield reductions were not always statistically
significant but the trend toward lower yields occurred in all three
years. In contrast, no yield reductions occurred with ethalfluralin at
any rate of application.

Significant crop stunting occurred early in the season with all
rates of trifluralin, and to a lesser extent with ethalfluralin. Early
injury ratings, however, tended to overestimate the effect of this injury
on crop yields. Subjective injury evaluations and plant biomass data
taken 20 DAP were poor indicators of pea yield potential where
trifluralin was used. There were no yield reductions when early injury
was significant, yet yield losses occurred when early injury was not
evident. Evaluations of ethalfluralin plots 40 DAP showed no signs of
crop injury and no yield reductions. Both herbicides effectively
controlled all three broadleaf weed species at the lowest rates applied.

In 1985 all rates of both herbicides, with the exception of
ethalfluralin at 0.5 lb/A, significantly reduced cover crop growth. In
1986 all rates of trifluralin greater than 0.5 lb/A significantly reduced
growth of the oat crop. In 1987 oat growth was retarded only by the 1.25
lb/A of trifluralin. Ethalfluralin did not affect oat crop establishment
at any rate.

In all three years the 0.5 lb/A rate of trifluralin was both safe
and effective. Increasing the rate did not substantially increase weed
control but did increase the chance of carryover. Ethalflura1in, on the
other hand, did not injure peas at the rates tested, and loss of efficacy
and carryover did not occur.

1 Research Associate and Assistant Professor, respectively. Vegetable
Crops Department, Cornell University, Ithaca, NY 14853-0327.
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MOISTURE RELATIONS WITH CINMETHYLININ CUCUMBERS

T. E. Hines. H. P. Wilson. and P. A. Kell ey1/

ABSTRACT

Cucumbers [Cucumis sativus (L.) 'Sprint 440 II'] were planted in early
to mid-August of 1985. 1986. and 1987 and treated preemergence with
cinmethylin. Rates varied somewhat with years but included 0.4 to 1.0 lb
ai/A. In 1985 and 1987. cinmethylin was applied 1 day after planting but
in 1986. applications were ~ade 1. 3. or 5 days after planting. Rainfall
(1.3 in) in 1985 or irrigation (1 in) in 1987 occurred 10 days after
planting. In 1986. rainfall (1.65 in) 4 days after planting followed the
first two application timings by 3 and 1 days respectively and preceded
the third application timing. Control of' annual grasses and several
broadleaf weeds including common lambsquarters (Chenopodium album L.).
smooth pigweed (Amarantpus hybridus L.). and purslane (Portulaca oleracea
L.) was good. Some early cucumber growth reduction in 1985 and 1987 was
quickly outgrown and cucumbers produced high yields. In 1986. cucumbers
treated preemergence prior to rainfall failed to recover completely from
cinmethylin injury and produced yields significantly lower than cucumbers
treated preemergence after rainfall. These results indicate the
importance of water relations in cucumber response to cinmethylin.

1/Agr. Res. Sci •• Prof •• and Res. Asst •• Eastern Shore Agr. Exp.
Stn •• VA Poly tech. Inst. and State Univ •• Painter. VA 23420.




