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INTRODUCTION 

Each of the two parts of this thesis is a separate 

manuscript to be submitted for publication in Weed Science, 

the journal of the Weed Science Society of America. 
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SOYBEAN CGLYCINE MAX) WEED CONTROL SYSTEMS 

Abstract. Field experiments were conducted during 2 

growing seasons to evaluate chemical systems of weed 

control in soybeans (Glycine max L.). The first series of 

experiments conducted in 1983 involved weed control systems 

with preplant incorporated CPP!) and postemergence CPOST) 

combinations, and multiple postemergence combinations. In 

198~ all of the studies were combined into a single large 

field experiment. The experimental site contained uniform 

stands of pigweed CAmaranthus spp.), morningglory Cipomoea 

spp.), common cocklebur CXanthium strumarium L.), and large 

crabgrass CD.:i:_g~ta~i~. ~anguinalis CL.) Scop.J except in one 

experiment in 1983 where the common cocklebur stand was too 

erratic for visual ratings. The data collected for both 

years included visual weed control ratings, visual soybean 

injury, soybean stand counts, and soybean yields. Supple

mental irrigation was used throughout the growing season. 

In all three experiments conducted during the 1983 growing 

season, full-season weed control was not obtainable when 

only postemergence herbicide applications were utilized. 

Preplant incorporated and preemergence herbicide applica

tions of trifluralin [2,6-dinitro-N,N-dipropyl-~

Ctrifluoromethyl)-benzenamineJ and metribuzin [~-amino-6-

Cl, l-dimethylethyl)-3-Cmethylthio)-1, 2, ~-triazin-SC~H)-



one] in conjunction with a postemergence herbicide were 

necessary to control the broad spectrum of weeds for the 

entire growing season. The same general control results 

were also observed during the 198~ growing season. Soybean 

yields were reduced during both growing seasons by 

uncontrollable wet weather which delayed mechanical 

harvesting. 

A~g~tiona~ index words. Common cocklebur, sequential 

herbicide applications, herbicide combinations. 

INTRODUCTION 

Soybeans are grown extensively throughout the mid

western and southeastern United States. Over 93,000 

hectares of Oklahoma farmland and over 25 million hectares 

nationwide were in soybean production in 1983 and 198~. 

With such a substantial quantity of agronomic land in 

soybean production it is essential that an effective weed 

management system be utilized by the producer to obtain the 

optimum yields possible. Weeds can cause soybean yield 

reductions of 10 to 100% CB, 9, 10, l~, 22, 23, 30) 

depending on factors such as environmental conditions, 

weed species, and the density of weed infestation. Because 

of this yield reduction an effective weed control system is 

an essential element of a properly managed soybean 

production program C7, 20). 

Over the past few years a number of new herbicides 
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have been developed for the control of broadleaf and grassy 

weeds. Recent emphasis of herbicide development has been 

toward postemergence weed control systems as a total weed 

control program without including preemergence herbicides 

measures. Traditional weed management programs in soybeans 

have primarily utilized soil-applied herbicides to control 

annual grasses and small-seeded broadleaf weed species. 

These preemergence or preplant incorporated herbicide 

treatments collectively have been referred to as preventa

tive treatments. Preventative herbicide treatments alone 

can be inadequate for full-season weed control and proper 

timing of application of the postemergence herbicide treat

ments can be difficult. 

Recently the competitive influence of weeds on the 

growth and seed production of soybeans has received much 

attention. With production costs of soybeans increasing, 

better weed control is needed to maintain or increase 

soybean production profits C18). Important factors which 

affect the competitiveness of a weed infestation on a 

soybean crop are weed species C2~. 25), weed densities C26, 

29), and crop row spacing C27, 28). Weeds have been 

recognized as the most economically important pest problem 

for soybean producers C16). Traditionally hand hoeing was 

used to overcome weed infestations in crop production 

areas. Because of this high labor requirement needed to 

maintain a weed free crop production environment, producers 

have included chemical weed control management into their 



crop production systems. Miller C2Qj reported that in 

order to avoid soybean yield reductions caused from weed 

infestations an effective weed control program must be 

included into the soybeans production system. 

6 

Soil-applied herbicides used in soybean production can 

be termed as preventative treatments and can consist of 

either preplant incorporated or preemergence applications. 

Preventative herbicide treatments alone have proven insuf

ficient in many cases for full-season weed control. Parker 

et al. C21) reported that the control of morning-glories 

and common cocklebur with the soil-applied herbicides 

alachlor [2-chloro-N-C2,6-diethylphenyl)-N-Cmethoxymethyl) 

acetamideJ, trifluralin, linuron [N'-C3,~-dichlorophenyl)

N-methoxy-N-methylureaJ, and metribuzin was not adequate. 

They also indicated that of these soil-applied herbicides 

treatments, trifluralin plus metribuzin controlled these 

large-seeded broadleaf weeds best, but even this treatment 

was inconsistent. Because of the ability of the large

seeded broadleaf weed species to germinate and emerge from 

deeper in the soil profile than grasses and small-seeded 

broadleaf species and their ability to emerge through 

treated soil makes broadleaf weeds especially difficult to 

manage with soil-applied herbicides alone(~). 

Robinson et al. C23) reported that soybean weed 

control in plots treated with a preemergence application of 

metribuzin at 0.~2 kg/ha was satisfactory for the first 3 

weeks, then competing weeds invaded the soybeans and caused 
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lower soybean yields. They also concluded that weeds had 

to be controlled in soybeans for 90% of the growing season 

to avoid a yield loss. The soybean yield with only a pre

emergence treatment of metribuzin at 0.~2 kg/ha was 

approximately ~O~ lower when compared to plots treated with 

metribuzin plus a postemergence treatment and plots treated 

with only postemergence applications. Barker et al. C2) 

reported that maximum yields of soybeans were obtained when 

weeds were removed early in the growing season. Johnson 

C12) reported that herbicides applied as a single appli

cation to soybeans prior to or at planting failed to 

control broadleaf weeds throughout the growing season and; 

therefore, either cultivation or additional herbicides are 

required to control weeds for the remainder of the growing 

season. Uernolate CS-propyl dipropylcarbamothioateJ was 

the only herbicide applied preplant that consistently con

trolled broadleaf weeds early in the growing season. The 

data also indicated that with treatments of vernolate alone 

the weed populations increased to an unacceptable level 

within 5 weeks after planting the crop. Soybeans treated 

with nitralin [~-Cmethylsulfonyl)-2,6-dinitro-N, 

N-dipropylanilineJ were slow to emerge, plants were 

severely injured, and the injury was pronounced until 

maturity. The soybean stand and yield components were 

significantly reduced when the plots were treated with 

nitralin as compared with the soybean stand and yields from 

the plots treated with trifluralin or vernolate. 
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Because of the inadequate full-season weed control 

obtained from using preventative soil-applied herbicides it 

is necessary that other weed control measures be used. It 

has been reported that a large improvement in weed control 

was obtained when a postemergence tretment was included 

after the use of a preemergence treatment CB). Gebhardt 

and Minor CB) conducted soybean production experiments 

involving a 2x2x2x2 factorial experiment where the treat

ment levels were planting date Cl May vs. 1 June): row 

spacing C38 vs. 76 cm); weed control Cpreemergence 

herbicides vs. preemergence + postemergence herbicides); 

and seedbed preparation (conventional vs. no-till). 

Results indicated that over a 5 year period, average weed 

control was 18, 12, and 31~ higher with conventional 

tillage, June planting, and herbicides applied preemergence 

and postemergence than with their counterparts. They also 

reported that a large improvement in weed control with a 

postemergence herbicide application was observed each year. 

Chemical weed control in soybeans often involves 

multiple applications of the same or different herbicides 

Cll). In many instances a selective postemergence 

herbicide following a preventative treatment is necessary 

to obtain full-season weed control. Johnson Cll) conducted 

an experiment involving the effects of repeated applica

tions of herbicides on soybeans and found that repeated 

postemergence applications of chloroxuron [N'-[~-C~

chlorophenoxy)phenylJ-N,N-dimethylureaJ, linuron, or 



dinoseb [2-Cl-methylpropyl)-~,6-dinitrophenolJ could be 

applied to soybeans without severe foliage injury. The 

plots receiving multiple applications of chloroxuron, 

linuron, or dinoseb did not affect seed yields. 

9 

Parker et al. C21) reported that control of broadleaf 

weed species with the postemergence herbicides bentazon [3-

Cl-methyethyl)-ClH)- 2,1,3-benzothiadiazin-~C3H)-one 2,2-

dioxideJ and acifluorfen [5-[2-chloro-~-Ctrifluoromethyl) 

phenoxyJ-2-nitrobenzoic acid] equaled or exceeded the 

control obtained with the soil applied herbicides linuron 

and metribuzin. The timing of application of bentazon and 

acifluorfen showed that early applications provided better 

broadleaf weed control than late applications. Martin and 

Rieck C17) also reported that the utilization of post

emergence herbicides may be warranted by time and stage of 

application of these treatments in double-cropped soybeans. 

Sequential herbicide treatments have resulted in an 

increase in weed control throughout the growing season. An 

experiment conducted by Dowler and Parker C6) showed that 

trifluralin or alachlor applied as a preemergence treatment 

followed by a postemergence treatments of chloroxuron, 

dinoseb, or linuron controlled weeds nearly as well as did 

cultivation plus hand hoeing. Hauser et al. ClO) and 

Johnson C12) reported that timely postemergence herbicide 

treatments and cultivation were valuable components of a 

weed control program. Barker et al. Cl) reported that low 

soybean injury, higher morningglory control, and greater 
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soybean seed yields were obtained with over-the-top herbi

cide applications at ~ weeks after planting than at 6 weeks 

after planting. Also tank mixtures of bentazon at 0.28 and 

0.56 kg/ha with acifluorfen at 0.28 and 0.56 kg/ha applied 

to five annual morningglory species gave 90% or better 

control. 

During the past few years a number of chemical and 

cultural weed control systems have been developed for con

ventional tillage, minimum-tillage, and no-tillage soybean 

production CS, 6, 7, 8, 9, 10, 13, 15, 18, 19, 21, 23, 31). 

Kapusta (13) reported that complex herbicidal systems 

including a contact herbicide, one or two preemergence 

herbicides, and a postemergence herbicide may be required 

for good weed control in minimum and no-till soybean 

production operations. Robinson et al. (23) conducted 

experiments involving three weed control regimes on no-till 

and tilled soybeans and indicated that preemergence 

treatments alone were not sufficient for full-season weed 

control and should be used in combination with a 

postemergence treatment. They also indicated that soybean 

yields were higher under no-till than conventionally tilled 

management in two of three years. 

Cultural and environmental factors interact to affect 

soybean stand, vegetative development, and yield (8). 

Gebhardt and Minor (8) indicated that planting date, row 

spacing, weed control, and seedbed preparation interact to 

cause either additions or reductions in soybean yields. 
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Dowler and Parker (6) compared eight weed control systems 

in soybeans using numerous combinations of the herbicides 

trifluralin, alachlor, dinoseb, chloroxuron, and linuron 

with or without cultivation to cultivation alone and culti

vation plus hand hoeing. They concluded that the soybean 

weed control systems involving herbicides or herbicides 

plus cultivation controlled more weeds than a system 

involving only three cultivations. 

Hauser et al. (9) used nine systems of weed control in 

soybeans which compared intensive cultivation, cultivation 

plus herbicides, and intensive herbicides applications for 

the control of yellow nutsedge C!dJ.Q..eru~. esculentus L.) 

and common cocklebur. Cultivation treatments included 

rotary hoeing and sweep cultivation and the herbicide 

treatments included vernolate at 2.2 kg/ha injected 7.5 cm 

deep at planting, chloroxuron at 1.1 kg/ha sprayed over

the-top of soybeans and weeds, dinoseb at 1.67 or 3.3~ 

kg/ha applied as a directed spray, and linuron at 0.56 or 

1.11 kg/ha applied as a directed spray. Results indicated 

that cultivation controlled 85 to 93% of the common cockle

bur and that any weed control system involving herbicides, 

or herbicides plus cultivation, controlled 99 to 100% of 

the common cocklebur. Yellow nutsedge was suppressed 

satisfactorily by all of the weed control systems. Similar 

experiments conducted by Hauser et al. ClO) revealed that 

systems containing only cultivation controlled 8~ to 98% of 

the Florida beggarweed CDe~modiu~ tpr"\;_!.Josum CSW.)DC.J. 
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Systems involving herbicide applications satisfactorily 

controlled yellow nutsedge and 99 to 100% control of the 

common cocklebur. However, there was no significant yield 

difference among the weed control systems in their 3 year 

averages. 

Gebhardt (7) evaluated cultural and chemical weed 

control systems in soybeans involving herbicides applied 

preemergence and postemergence in combination with or 

without cultivation. Data showed that soybean yield and 

weed control were both improved when cultivation 

supplemented the preemergence and postemergence herbicide 

applications. Burnside and Colville (3) evaluated herbi

cides, hand-weeding, tillage, and narrow row spacing in 

systems of weed control in soybeans and found that soybean 

yield was increased as each of these components was added 

to the system. They indicated that combinations of these 

weed control treatments gave more dependable results than 

any of these treatments used alone. 

Lunsford Cl5) conducted an experiment involving weed 

control systems in soybeans for the control of sicklepod 

(Cassia 9btusifoli~ L.), common cocklebur, Florida beggar

weed, and redroot pigweed CE:i.!!l_~;:antb_~.?. .. ;::e_troE:_lexu.§_ L.) in 

which 60 herbicide treatment comparisons were evaluated. 

Numerous systems of weed control were developed and these 

programs could be divided into three categories; post

emergence over-the-top, preemergence followed by a post

emergence over-the-top, and early postemergence followed by 



a postemergence directed sprays. All of these systems 

caused good weed control but the type of system utilized 

depends upon the equipment and management ability of the 

farmer. 

13 

Zarecor et al. C31) conducted experiments involving 

fluchloralin [N-C2-chloroethyl)-2,6-dinitro-N-propyl-~

Ctrifluoromethyl)benz-enamineJ and bentazon in a systems 

approach to soybean weed control. Fluchloralin was applied 

at the label rate to the soil for grass control and bent

azon was applied at different growth stages for broadleaf 

weed control. Cultural practices included; 1) non-culti

vated standard rows, 2) cultivated standard rows, 3) solid 

seeded rows spaced 25 cm or less, ~) broadcast application, 

and 5) row application. Results indicated that when common 

cocklebur was the dominant weed species, early treatments 

of bentazon gave excellent weed control in solid seeded and 

standard seeded rows which were cultivated. Late applica

tions of bentazon were less effective than early or split 

applications and resulted in a decrease in soybean yields 

of 67.~ to 13~.8 kg/ha in standard rows with cultivation. 

Solid seeded soybeans had the highest yields but the 

bentazon timing was more critical than in standard seeding 

row seeding techniques. 

Dowler CS) conducted an experiment involving weed 

control systems in soybeans with acifluorfen and 

pendimethalin [N-Cl-ethylpropyl)-3,~-dimethyl-2,6-

dinitrobenzenamineJ applied preemergence or with cultiva-
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tion. The data showed that the timing of the acifluorfen 

application was essential for control of some weeds. Culti

vation increased the control of Texas panicum CPanicum 

texanu~ Buckl.), crowfootgrass CQaqtylo_gtenium aegyptium 

CL.) Willd.J, sicklepod, and Florida beggarweed. Post

emergence applications of acifluorfen alone always resulted 

in a lower soybean yield when compared to the weed-free 

check. However, an added cultivation following an 

application of acifluorfen resulted in an increase of 

approximately 337 kg/ha in the soybean yield. 

Mathews et al. Cl9) conducted experiments involving 

alternate systems for weed control in soybeans. They 

evaluated the effectiveness of various compatible chemical 

combinations and mechanical methods of weed control. Data 

indicated that the chemical combinations resulted in 

average to good weed control and that several effective 

mechanized weed control systems were available to the 

soybean producers in Arkansas. 

The objectives of these field experiments were to 

compare and evaluate soybean weed control systems. These 

systems consisted of preventative treatments of soil

applied herbicides, single and tank mixtures of 

postemergence applied herbicides, and combinations of soil

applied and postemergence applied herbicides. 

MATERIALS AND METHODS 

Field experiments were conducted in the summer of 1983 
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and 198~, at the Oklahoma State University, Agronomy 

Research Station near Stillwater, on a Port silt loam 

(fine-silty, mixed, thermic Cumulic Haplustolls) to 

evaluate weed control systems in soybeans. Herbicides were 

applied preplant incorporated CPPI), preemergence CPRE), 

postemergence over-the-top CPOST), and as a postemergence 

directed spray CPDS). Treatments in all experiments were 

arranged in a randomized complete block design with four 

replications. Soil fertility was tested by the Soil, 

Water, and Plant Analysis Laboratory at Oklahoma State 

University and all nutrients were considered adequate. The 

soil pH at this site was 6.5 and there was 0.7 percent 

organic matter. Supplemental irrigation by an over-head 

side roll system was available and was used throughout the 

duration of the experiments; however, rigid irrigation 

schedules were not followed. Precipitation data for 

Stillwater, Oklahoma during 1983 and 198~ can be found in 

the Appendix, Table 9 and Table 10 respectively. Exper

iments in this manuscript will be described as weed control 

systems and these will be described more fully under the 

preceding sub-headings. 

Individual plots were ~ rows, each 9.2 m long. 

Soybeans were planted on a flat-bed culture with a row 

spacing of 91 cm. In 1983 the right two rows were 

maintained weed-free throughout the growing season but this 

practiced was not repeated in 198~. In 1983 the soybean 

cultivar was Essex and in 198~ the soybean cultivar was 
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Forrest. The weed infestations for the experimental area 

included natural stands of large crabgrass, pigweed spp., 

morningglory spp., and common cocklebur. All weed species 

were present in all experiments in sufficient quantities 

for visual ratings except in a single field study, Weed 

Control Systems with PP! and POST combinations, in 1983 

when the common cocklebur stand was too erratic for visual 

observations. All the treatments were applied using a 

tractor mounted compressed air sprayer. The carrier volume 

for the PP! and PRE treatments was 1~1 l/ha. The carrier 

volume for the POST and PDS treatments was 282 l/ha. All 

of the PP! treatments were incorporated with a tandem disk 

two times to a depth of approximately 6 cm within 15 

minutes after application of the herbicide. The PRE 

treatments were applied immediately after planting in all 

experiments unless indicated otherwise. 

Data collected from all of the weed control systems 

field studies included visual weed control and visual 

soybean injury. Ratings were made on a scale of 0 to 10 

and converted to percent control or injury. Soybean stand 

counts and yields were also taken. Soybean plots were 

harvested in 1983 on November 17 CEssex) and the 198~ field 

study CForrest) was not harvested until January 3, 1985 due 

to uncontrollable environmental factors. 

Weed co1J . .!;;rq.J.__~y_?_'l;_em~_wi th ~-E.l_?nd PQ_!?.T compi_nations i:;_±_~.§~.J-~. 

Single and sequential herbicide applications were applied 

as PP!, PRE, POST, and PDS treatments. A complete treat-
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ment list showing all herbicides and rates is shown in 

Table 1. The PPI and PRE herbicide treatments were applied 

as previously mentioned. Rainfall of 3 cm was recorded 2 

days after the application of the soil applied herbicides. 

POST treatments were applied over-the-top to U~ soybeans 2S 

days after planting CDAP). At this time the large crab

grass was 8 cm tall, pigweed spp. 10 cm, and the morning

glory spp. were 8 cm tall. POST treatments were also 

applied to US soybeans 3~ DAP. The large crabgrass was 10 

cm, pigweed spp. lS cm, and the morningglory spp. were 10 

cm tall. PDS treatments were also applied at the US 

soybean growth stage and the same weed growth stages. 

Weed control systems with POST combinations Cl983). 

Trifluralin and metribuzin were applied PPI and PRE, 

respectively, as standard preventative herbicide treatments 

for the comparison of POST, POST combinatio~s, and PDS 

herbicide treatments. A complete treatment list is shown 

in Table 3. The PPI and PRE treatments were applied as 

previously mentioned with the same rainfall event of 3 cm 

occurring 2 days after application. The POST treatments 

were applied over-the-top to U~ soybeans 2S DAP. The weed 

heights were as follows: large crabgrass 10 cm, pigweed 

spp. 20 cm, common cocklebur S to 2S cm, and the morning

glory spp. S cm. POST treatments were also applied to US 

soybeans 3~ DAP. The weed heights were as follows: large 

crabgrass 13 cm, pigweed spp. 30 cm, common cocklebur S to 

30 cm, and the morningglory spp. 7.S cm tall. 
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Effect of application sequence on weed control efficiency 

C1983). The final study established in 1983 involved 

various sequences of postemergence herbicide treatments. A 

complete treatment list is shown in Table 5. Trifluralin 

and metribuzin were utilized as preventative standard 

treatments. The PPI and PRE treatments were applied as 

previously mentioned with the same rainfall event of 3 cm 

occurring two days after application. The first POST 

herbicide treatments were applied over-the-top to V~ 

soybeans 25 OAP. The weed heights were as follows: large 

crabgrass 5 cm, pigweed spp. 15 cm, common cocklebur 5 cm, 

and the morningglory spp. 10 cm tall. POST herbicide 

treatments were also applied to VS soybeans 35 OAP. The 

weed heights were as follows; large crabgrass 15 to 30 cm, 

pigweed spp. 30 cm, common cocklebur 10 cm, and the 

morningglory spp. were 15 cm tall. 

In 188~ all of 

the treatments from 1883 were combined into a single 

experiment. A complete treatment list is shown in Table 7. 

The PPI, PRE, POST, and POS herbicide applications were all 

applied as stated earlier. Rainfall occurred after 

incorporation of the PPI herbicides and planting was 

delayed 6 days. The PRE treatments were applied 

immediately after planting and the following day 5 cm of 

rainfall was recorded. POST herbicide application were 

made at the Vl, U2, and U3 to U~ soybean growth stages. 

The Ul POST treatments were applied 10 OAP. The weed 
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heights were as follows: pigweed spp. 1 cm, large crab

grass 3 cm, common cocklebur 5 cm. and the morningglory 

spp. were 3 cm tall. The U2 POST treatments were applied 

18 OAP. The weed heights were as follows: pigweed spp. 10 

to 15 cm, large crabgrass 8 cm, common cocklebur 10 to 15 

cm, and the morningglory spp. were 8 to 10 cm tall. The U3 

to U~ postemergence treatments were applied 2~ OAP. The 

weed heights were as follows: pigweed spp. 1 to 31 cm, 

large crabgrass 15 cm, common cocklebur 10 to 15 cm, and 

the morningglory were 1 to 15 cm tall. PDS herbicide 

treatments were also applied at the U3 to U~ soybean growth 

and the same weed heights. 

RESULTS AND DISCUSSION 

Weed cp~~[...91:._2.Y..?_~~ms with PPI and POST combinations C_~98~ 

PPI applications of trifluralin at 0.83 kg/ha followed by 

PRE treatments of metribuzin at 0.56 kg/ha controlled 90 to 

93~ of the pigweed throughout the growing season CTable 

1). Additional POST applications of acifluorfen at 0.28 

kg/ha tank mixed with bentazon at 0.56 kg/ha or a POST 

application of bentazon at 0.83 kg/ha increased pigweed 

control to 95~. PPI applications of trifluralin at 0.83 

kg/ha in conjunction with a POST application of bentazon at 

0.83 kg/ha or tank mixtures of acifluorfen at 0.28 kg/ha 

plus bentazon at 0.56 kg/ha, bentazon at 0.56 kg/ha plus 

2,~-DB at 0.07 kg/ha, or acifluorfen at 0.28 kg/ha plus 
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2,~-DB at 0.07 kg/ha resulted in inadequate full-season 

pigweed control of 23 to 35%. PPI applications of 

trifluralin at 0.83 kg/ha followed by PDS applications of 

linuron at 0.56 kg/ha or linuron at 0.56 kg/ha plus 2,~-DE 

0.56 kg/ha were tank mixed and applied PPI CTable 1). 

Treatments including PPI applications of trif luralin 

followed by a PRE of metribuzin resulted in large crabgrass 

control from 75 to 98%. All other plots not receiving a 

PRE application of metribuzin resulted in full-season large 

crabgrass control of ~8 to 78%. 

Sufficient full-season morningglory control was not 

obtained with PPI and PRE applications of trifluralin and 

metribuzin, respectively, when used separately or in 

combination CTable 1). Average morningglory control, 53 to 

73~, was obtained whsn POST applications of bentazon at 

0.83 kg/ha, bentazon at 0.56 kg/ha plus 2,~-DE at 0.07 

kg/ha, or acifluorfen at 0.28 kg/ha plus 2,~-DB at 0.07 

kg/ha were applied in sequence with a PPI application of 

trifluralin at 0.83 kg/ha. All other treatments resulted 

in Oto 30% full-season morningglory control. 

The highest soybean injury occurred from POST applica

tions applied following PPI trifluralin at 0.83 kg/ha 

CTable 2). Acifluorfen at 0.~2 kg/ha, bentazon at 0.83 

kg/ha, and a tank mixture of acifluorfen at 0.28 kg/ha plus 

bentazon at 0.56 kg/ha all resulted in 23 to 28~ soybean 

injury. Eentazon at 0.56 kg/ha plus 2,~-DB at 0.07 kg/ha 

and acifluorfen at 0.28 kg/ha plus 2,~-DB at 0.07 kg/ha 



resulted in similar crap injury. Glyphasate applied POST 

at 0.10 kg/ha resulted in the highest crap injury of 38%. 
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Differences were not observed between the soybean stand 

counts in the weedy or weed-free raws in any of the treat

ments when compared ta the check CTable 2). Soybeans 

yields ranged from 150 kg/ha in the weedy check ta 1066 

kg/ha in the treatment containing PPI trifluralin at 0.83 

kg/ha, PRE metribuzin at 0.56 kg/ha, and a POST application 

of acifluarfen at 0.28 kg/ha plus bentazan at 0.56 kg/ha 

CTable 2). All treatments including a PP! trifluralin 

application fallowed by a PRE metribuzin application 

yielded higher than the majority of the other treatments. 

A similar trend occurred in the weed-free soybeans raws. 

Treatments including PP! trifluralin fallowed by a PRE 

metribuzin application generally resulted in the highest 

soybeans yields. 

Wee.9._~antral systems with POST camb~natians (1983). The 

treatments including PP! trifluralin at 0.83 kg/ha and 

PRE metribuzin at 0.56 kg/ha resulted in excellent pigweed 

control of 90 ta 98~. Less than average full-season 

pigweed control was obtained when POST and PDS treatments 

were ~sed alone CTable 3). The highest full-season pigweed 

control obtained from a single POST application was from 

bentazan at 0.28 kg/ha tank mixed with 2,~-DB at 0.07 kg/ha 

resulting in ~5% control. 

Treatment including trifluralin and metribuzin pro

vided excellent large crabgrass control of 95 ta 100% 
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CTable 3). Adequate large crabgrass control was also not 

obtainable utilizing only a POST herbicide application. 

Fluazifop at 0.28 kg/ha was not effective due to the dense 

broadleaf canopy which covered the large crabgrass 

resulting in 28% control at the end of the growing season. 

Excellent full-season common cocklebur control of 95% 

was obtained with a PPI trifluralin application at 0.83 

kg/ha followed by a PRE metribuzin application at 0.56 

kg/ha and a POST application of bentazon at 0.56 kg/ha 

CTable 3). Tank mixtures of acifluorfen at 0.28 kg/ha 

plus bentazon at 0.56 kg/ha or acifluorfen at 0.28 kg/ha 

plus 2,~-DB at 0.56 kg/ha applied POST also resulted in 95% 

season long common cocklebur control. All other treatments 

resulted in less control. 

Excellent morningglory control was obtained using a 

PPI application of trifluralin at 0.83 kg/ha followed by a 

PRE application of metribuzin at 0.56 kg/ha CTable 3). A 

POST application of bentazon at 0.56 kg/ha was added to the 

sequence and a 100% control of morningglory was obtained. 

POST treatments of tank mixed acifluorfen at 0.28 kg/ha 

plus 2,~-DB at 0.56 kg/ha or bentazon at 0.28 kg/ha plus 

2,~-DB at 0.07 kg/ha resulted also resulted in 100% 

morningglory control. 

Significant soybean injury occurred from all POST 

herbicide treatments except fluazifop at 0.28 kg/ha and the 

low rate of bentazon applied at 0.56 kg/ha CTable ~). The 

highest soybean injury occurred from tank mixtures of 
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acifluorfen at 0.28 kg/ha plus 2,~-DB 0.56 kg/ha, bentazon 

at 0.28 kg/ha plus 2,~-DB at 0.07 kg/ha, and acifluorfen at 

0.28 kg/ha plus bentazon at 0.56 kg/ha plus 2,~-DB at 0.07 

kg/ha resulting in 33, 38, and 35% crop injury, respec

tively. 

No significant differences occurred in the soybean 

stand counts in the weedy or the weed-free rows in any of 

the treatments when compared to the check CTable ~). The 

soybean yields in the weedy rows were higher in all 

instances where preventative weed control measures were 

utilized. Treatments of only POST applications in the 

weedy rows yielded much less. The weedy check plot yielded 

131 kg/ha compared to the best treatment containing PPI, 

PRE, and POST applications which yielded 969 kg/ha. The 

same trend was indicated in the weed-free rows with the 

treatments containing preventative applications having 

higher soybean yields than the treatments with only POST or 

PDS applications. 

Effect of application sequence an weed control efficiency 

(1983). Pigweed control of 83 to 88% was obtained when PPI 

trifluralin and PRE metribuzin were used as preventative 

herbicide treatments CTable 5). Adequate full-season 

pigweed control was not obtained with POST and sequential 

POST herbicide applications. The highest pigweed control 

from a POST treatment resulted in only 35% control at the 

end of the growing season. 

The preventative herbicide treatments resulted in 85 
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to 98% large crabgrass control CTable 5). Sequential POST 

applications were not effective in the control of large 

crabgrass. A POST bentazon application at 0.83 kg/ha 

in sequence with a POST application of fluazifop at 0.28 

kg/ha resulted in the highest full-season large crabgrass 

control of only ~8%. 

POST applications cif bentazon only at 0.83 kg/ha or a 

tank mixture of bentazon at 0.56 kg/ha plus acifluorfen at 

0.28 kg/ha applied POST in sequence with preventative 

applications or following POST applications of fluazifop at 

0.28 kg/ha resulted in 70 to 78% morningglory control 

CTable 5). All other treatments resulted in less control. 

Adequate common cocklebur control was not obtained 

with PPI trifluralin and PRE applications of metribuzin. 

A POST application of either bentazon, acifluorfen, or tank 

mixtures of bentazon plus acif luorfen provided good to 

excellent season long common cocklebur control CTable 5). 

Soybean injury range from 3 to 25% with herbicide 

applications; however, no differences were observed in the 

soybean stand counts between the weedy or the weed-free 

rows when compared to the check CTable 6). Soybean yields 

from the weedy rows containing preventative herbicide 

applications ranged from 670 to 717 kg/ha compared to 

treatments using only POST herbicides which yielded from 30 

to 150 kg/ha. Essex soybean yields from the weed-free rows 

containing PPI and PRE treatments yielded 737 to 977 kg/ha. 

Soybean yields in the weed-free rows utilizing only POST 
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herbicides yielded 303 to 677 kg/ha. 

Weed control system~ in soybeans C198~). As in the 

previous year, excellent full-season pigweed control was 

obtained when preventative herbicide treatments were used 

(Table 7). However early postemergence applications of 

acifluorfen, ·bentazon, or tank mixtures of acifluorfen and 

bentazon resulted in pigweed control of 83% or less. 

Single POST treatments resulted in less than 50% visual 

pigweed control (Table 7). 

Preventative applications of PP! trif luralin and PRE 

metribuzin resulted in excellent large crabgrass control 

(Table 7). Likewise, POST treatments of fluazifop at 0.28 

kg/ha applied 10 DAP or 18 DAP resulted in good to 

excellent large crabgrass control of 83 to 100%. 

Excellent morningglory control was obtained from PP! 

trifluralin at 0.83 kg/ha in sequence with a PRE 

application of metribuzin at 0.56 kg/ha CTable 7). Where 

trifluralin was the only preventative herbicide treatment, 

additional POST applications of acifluorfen, bentazon, 

naptalam plus dinoseb, and tank mixtures of acifluorfen 

plus bentazon, acifluorfen plus 2,~-DB, and bentazon plus 

2,~-DB provided 83 to 100% morningglory control. A PDS 

application of linuron at 0.56 kg/ha or a tank mixture 

of linuron at 0.56 kg/ha plus 2,~-DB at 0.22 kg/ha in 

addition to the PP! trifluralin provided good to excellent 

control of morningglory. A single PRE application of 

metribuzin at 0.56 kg/ha resulted in 90% control. 
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Excellent common cocklebur control was obtained 

using preventative applications of PPI trifluralin followed 

by PRE metribuzin CTable 7). A single PRE application of 

metribuzin at 0.56 kg/ha provided 93~ common cocklebur 

control. Additional POST applications of acifluorfen plus 

bentazon tank mixtures, naptalam plus dinoseb, or aci

fluorfen plus 2,~-DB increased common cocklebur control to 

100~. Early postemergence treatments of bentazon, bentazon 

plus acifluorfen, or naptalam plus dinoseb applied 10 DAP 

also provided 100% control of common cocklebur. 

The highest soybean injury occurred from early post

emergence applications of fluazifop at 0.28 kg/ha plus 

acifluorfen at 0.~2 kg/ha and fluazifop at 0.28 kg/ha plus 

bentazon at 0.56 kg/ha plus acifluorfen at 0.28 kg/ha 

resulting in 83 and 67% injury respectively CTable 8). 

However after 2~ days little or no soybean injury was 

observed. Early postemergence applications of glyphosate 

at 0.012 and 0.02~ kg/ha resulted in 37 and 23~ injury, 

respectively. In general, most treatments did not cause 

excessive crop injury. 

There were no differences in soybean stand counts in 

any of the treatments when compared to the weedy or the 

weed-free check CTable 8). Soybean yields could only be 

harvested from plots containing both PPI and PRE herbicide 

applications. A single PPI application of trifluralin did 

not provide enough weed control to permit mechanical 

harvesting. POST applications alone also failed to exhibit 
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sufficient weed control to allow for mechanical harvesting. 

The most effective weed control system for a broad spectrum 

of weed control includes utilizing PP! trifluralin followed 

by PRE metribuzin. If needed a POST application of 

bentazon, acifluorfen, acifluorfen plus bentazon tank 

mixture, or naptalam plus dinoseb can be used to control 

escaping pigweed, morningglory, and common cocklebur. 
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Table 1. Visual ratings for weed control systems with preventative 
and postemergence combinations (1983). 

"et hod Control 
Trutcent Rite of __ f.is!!eed s~~. L. Crab!l[llL_ "orn i ngg !..9rL!l!.P.. 

a~~HHHonl 6129 7LlLJL!6 6/29 7111 SLJE .... JL£LJL!LJill.. 
ll:g/hal -------------------------1---------------------------

1. triflurilir. o. S3 PPI SS 60 5 9S SB 63 ~s 58 13 
2. tri flurilln t 1etribuun 0. S3t0, 56 PPI 90 73 so 9S 9S 90 23 3S 0 
3. trifluralin t 1etribuzin I o. 63t0, 28/ fPI/ 100 95 91 98 73 so 5S a 3 

aetribuzin 0.28 PRE 
4. trifluralin I utribuzin o. 8310. S6 ffl/ffiE 99 100 90 95 so as 48 s 13 
5. triflurilin I metribuun O. SJ/O. 56 PP I/PRE 9S 98 93 98 90 7S 70 43 13 
6. tri flunl in i aetribuzin I 0.83/0.56/ ffl/Pf.E/ 98 98 70 100 7S 93 33 13 0 

itl fluarfen 0.42 POT 
7. tri flurilin i 12tribuzin I o. 83/0.56/ ffl/fRE/ 98 98 94 100 95 78 75 so 30 

iti fluorfen t oentazon o. 28t0, 56 POT 
s. trillurilin I ~etribuzin I o. S3/0. 56/ fPl/fl\E/ JOO 98 9S 100 98 98 65 63 18 

benhzon 0.83 POT 
9. triflurilin I acifluorfen o. 83/0. 42 fPl/POT 81 93 48 83 85 78 33 78 IS 

Iii. tri fluralin I benuzon 0. SJ/O. 83 ff I/POT 78 80 35 as 88 60 23 95 73 
II. triflurilin i ac1fluorfen t o. 83i0. 28t fPl/fOT 88 63 23 98 83 58 60 48 0 

tentiZon 0.56 
12. tr1fluralin I linuron O.B!IO.S6 PPl/fDS 85 50 30 95 68 63 63 65 0 
13. tr ii I ur ill n I ii nuron o. 83/0. S6+ f Pl/fDS 78 48 28 88 6S 73 30 4S 23 

2, 4-DB t AG-98 O. 22ti/2X 
14. triflunlln / benhzon t o. 63/0. 56t fPl/fOT 86 75 30 93 68 48 50 78 S3 

2, 4-DB 0.07 
15. triiluralin I ac1fluorfen t o. 83/0. 28t ffl/fOT 80 83 35 85 ea 68 43 BB 58 

2, 4-DB 0.07 
16. triiluralin I naphlam t 0. 83/1.11 t PP I/POT 85 70 50 80 85 65 25 48 23 

drnoseb o. 56 
17. tri fluralln I qi )'~houte o. 83/0.10 PPl/fOT 80 75 53 80 88 73 70 100 68 
16. aetrituzin 0.56 fRE 100 85 58 85 48 50 43 20 0 
19. chect 0 0 0 0 0 0 0 0 0 

LSD 0.05 II 27 36 II 34 39 NSD 2 45 39 
cvm 9 24 48 9 31 40 NSD 63 129 

1ffl is pr2pl;;nt ir.corpcn.ted, FF.E is ~ree~ergi:r.ci:, FOT is p.::stemergence, and FDS is posti!111ergence directed spray. 
21150 is no s1gn11icant difference. 
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Table 2. Soybean injury, counts, and yields for weed control systems 
with preventative and postemergence combinations (1983). 

"ethad Soybean Stand Counts Yields 
Treahent Rate of _injurL_ Weed:t ~ed-free Weedy ~!2:fill 

ii l!!iHtionL 6/29 7111 7 /8 718 11117 11117 
lkg/hal -----%----- 1/1,S I lkg/hal 

I. tri fl ur al in 0.83 PP! 15 5 26 26 3S9 771 
2. triflurahn t metribuzin 0. 83t0. Sb PP! IS 5 30 26 615 917 
3. trifluralin t metribuzin I O. 83t0, 28/ ff!/ 18 8 25 22 769 1041 

aetriouzin 0.28 PRE 
4. tri ilurahn I aetribuzin O.S3/0.S6 fPl/fliE 20 13 22 20 843 85S 
5. triflurilin I utribuzin 0.83/0. 56 Pf I/PRE IS 3 21 2S 78S m 
6. tritluralin I aetrituzin I 0.83/0.56/ PPl/fliE/ 15 a 31 24 7S6 m 

i>:ifluarfen 0.42 PDT 
7. triflurilin I aetrib~zrn I 0.8310.S6/ PPl/PliE/ 23 0 27 19 1066 867 

i>:i fluorfen t bentizan 0. 28t0. 56 PDT 
s. trifluralin I aetribuz1n I o. 8310. 56/ Pf I/PRE/ 13 0 2S 19 m 907 

bentizan 0.83 PDT 
9. triflurilrn I acifluorfen · o. 83/0. 42 Pfl/FDT a 23 34 28 m 1028 

10. trifluralin I bentizan 0.83/0.83 PP I/PDT s 2S 25 2S S03 830 
11. tri flural in./ a;;1 fluorfen t O.S3/0.28t fPl/fDT 2S 28 21 24 388 SS! 

bentizon O.S6 
12. trifluralin I linuron o. 83/0. S6 Pfl/fDS 20 30 22 648 1029 
13. tritlurilin I linuron O.S3/0.56t PPl/PDS 20 27 23 sso 621 

2,Mti t AG-'i8 o. 22t0.1/2X 
14. trifluralrn / bentazon t 0.83/0.Sbt fPl/PDT 13 23 25 24 463 711 

2,4-Dti 0.07 
IS. tr1fluralin / a;;1fluorfen t O.S3/ .2St ff I/PDT 13 28 24 2S 438 545 

2, 4-DB 0.07 
16. tr 1 ii ur iii n I nap ti Ii• t 0.83/1. llt PP I/POT 10 IS 28 29 567 844 

dinoseb O.S6 
17. trdlunlin I glyphosite 0.8310.10 fPl/fOT 18 38 2b 31 472 753 
I&. 1etr I DUZ In O.S6 PRE 10 (I 31 31 486 BOO 
19. ;;r.e;;k 0 0 0 23 ISO S47 

LSD O. OS NSD 2 9 NSD NSD 322 322 
i:Ylll NSD S4 NSD NSD 31 31 

1PPI 1s preplint incorporatea, ffiE is preemergence, FOT is posteiierger.ce, and PDS is postemergence 
d1re;;ted spray. 

2 NSD is no significant difference. 



Table 3. 

Treatment 

Visual ratings for weed control systems with postemergence combinations (1983). 

Rate 
Hethod 

of 
application' 

(kg/ha> -- %-----------~---~---------~-----

1. trifluralin / metribuzin 
2. trifluralin / metribuzin 

bentazon 
3. triflur.;ilin / metribuzin / 

bentazon 
4. acifluorfen 
5. bentazon 
6. glyphosate 
7. glyphosate 
B. fluazifop 
9. ac i f I uorf en + bent.azon 

10. acifluorfen + 2,4-08 
11. beritazon + 2,4-08 
12. acifluorfen + bentazon + 

2,4-08 
13. naptalam + dinoseb 
14. linuron + 2,4-08 
15. check 
16. check 

LSD 0.05 
cvC:) 

0.83/IJ.56 
0.83/IJ.56/ 
0.56 
0.83/0.56/ 
0.83 
0.42 
0.83 
0.05 
0.10 
0.28 
D.28+1J.56 
0.28+1J.56 
0.28+1).07 
0.28+1J.56+ 
0.07 
1. 11+O.56 
0.56+0.22 

PP I/PRE 
PP I/PRE/ 
POT 
PP I/PRE/ 
POT 
POT 
POT 
POT 
POT 
PDT 
POT 
POS 
POT 
POT 

POT 
PDS 
POT 
POS 

98 
98 

100 

40 
20 
20 
61J 
15 
65 
75 
60 
80 

40 
5 
0 
0 

21 
31 

96 
95 

98 

8 
10 
25 
45 
20 

8 
28 
55 
43 

8 
0 
0 
0 

30 
63 

90 
95 

98 

5 
13 
8 

28 
3 
5 
5 

45 
20 

3 
3 
0 
0 

24 
64 

100 
98 

98 

55 
40 
73 
58 
38 
33 
63 
35 
35 

48 
33 

0 
0 

36 
51 

93 
85 

93 

30 
43 
45 
18 
35 
20 
20 
20 

5 

43 
10 
0 
0 

32 
65 

100 93 
95 80 

96 55 

25 83 
28 73 
33 83 
10 63 
8 50 
0 75 

25 100 
3 98 
0 100 

35 90 
38 73 

0 0 
0 0 

28 
64 

44 
45 

80 
100 

73 

58 
83 
70 
65 
45 
95 

100 
98 
78 

88 
75 

0 
0 

40 
41 

•PPI is preplant incorporated, PRE is pree~ergence, POT is postemerg~e, and PDS is postemergence directed spray. 

70 
95 

73 

63 
7U 
70 
SU 
25 
95 
95 
88 
70 

75 
53 

0 
0 

46 
51 

100 
98 

llJO 

100 
68 
75 
88 
25 
88 

100 
88 
95 

100 
llJO 

0 
0 

35 
32 

100 
lOIJ 

lOIJ 

100 
75 

100 
75 
40 

lOIJ 
100 
100 
100 

100 
100 

0 
0 

30 
25 

100 
llJO 

78 

78 
68 
60 
63 
25 
75 

100 
100 
75 

60 
65 

0 
0 

46 
49 



Table 4. Soybean injury, counts, and yields for weed control systems with postemergence 
combinations (1983). 

----------------------------------------------------Reth~d~-----------S~ybe~~---~-St~~d-C~u~t$-=---=~YieTci$ _____ _ 
Treatment Rate of __ injury __ 1-ieedy Weed-f"ree Weedy Weed:f;:ee 

-------------------------------------------------application' 6/29 7112 718 7/8 11/17 11/17 

1. trif"luralin I metribuzin 
2. trifluralin I metribuzin 

bentazon 
3. trifluralin I metribuzin I 

bentazon 
4. acif"luorfen 
5. bentazon 
6. glyphosate 
7. glyphosate 
8. fluazifop 
9. acifluorfen + bentazon 

10. acifluorfen + 2,4-08 
11. bentazon + 2,4-08 
12. acifluorfen + bentazon + 

2,4-08 
13. naptalam + dinoseb 
14. linuron + 2,4-08 
15. check 
16. check 

LSD 0.05 
cvO:) 

(kg/ha) ~---%----- #/l.5m (kg/ha) 

0.83/0.56 
0.83/0.561 
0.56 
0.83/0.56/ 
0.83 
0.42 
0.83 
0.05 
0.10 
0.28 
U.28+0.56 
0.28+0.56 
0.28+0.07 
0.28+1J.56+ 
0.07 
1. 11+I].56 
0.56+0.22 

PP I/PRE 
PP I/PRE/ 
PIJT 
PP I/PRE/ 
PIJT 
POT 
PIJT 
POT 
POT 
POT 
PIJT 
POS 
PIJT 
PIJT 

POT 
PDS 
POT 
POS 

2 
1 

NS02 
NSO 

5 
5 

5 

15 
13 
15 
18 

5 
20 
33 
38 
35 

28 
5 
0 
0 

12 
58 

22 
22 

22 

21 
19 
21 
22 
22 
18 
18 
17 
20 

19 
19 
20 
17 

NSO 
NSO 

24 
17 

23 

22 
21 
21 
21 
24 
22 
18 
17 
20 

19 
18 
15 
19 

NSD 
NSD 

786 
777 

969 

330 
281 
237 
187 
393 
387 
350 
273 
420 

330 
158 
213 
131 

305 
44 

819 
970 

1128 

659 
430 
500 
447 
852 
875 
329 
436 
714 

455 
4'33 
642 
470 

31)5 
44 

Li. 
u 



Table 5. Visual ratings for the effect of application sequence on weed control efficiency (1983). 

-----------------------------------------------------ReEh;d--------~-----~-----------------------------------c;~rr;r----------------------------------------

Tr..,.atmHnt Rat" of ::::Prg~;d-;µp:--:-_~-:::L~-crabgra~s-::~::c~ckreb~r-::::-----Hor~r~gqr;ry-~pp~-

------------------------------------- a£Ql ication• 7/12 8/16 9/2 7/12 8/16 9/2 7/12 8/16 ·~/2 7,'12 U/16 9/2 
<kg/ha1 --------------------~~~~---------------%-------------------------------------------

I. tr 1f11Jr~l in / mo.:otribu=:in O.B3/IJ.Sb PP I/PRE 93 BG BS 96 90 BS 60 38 25 -48 SB GB 
2. t:.r 1 f lur.31 in / mo:-tribuzin / 0.83/IJ.Sb./ PP I/PRE/ 98 B6 B8 9B 93 98 2B 45 65 60 43 SS 

benta=lln U.B3 POT 
3. t:.ri f lur::ll in , rf'!t:-f:.ribuzin / U.B3/0.S6/ PPl/PRE/ 9S 88 B3 99 9S BB 48 65 SB B3 75 78 

b~ntazon + .3cif luorten 0.56+1J.28 POT 
~- f lua;:if,,p + acifluorfen 0.28+0.BJ POT -43 10 IB -4S IS 18 83 30 43 7S 70 23 
5. I: ludZi f1Jp + ac.1f lu1wf11?11 O.=:'B+IJ.42 POT 63 41] 35 .(IJ 43 8 8S 23 13 95 8B S8 
6. Flua:::if1)p + bE"nt.az:on + n. :e+1J. 56+ POT 38 8 0 20 3S 4U 93 BEi 7S 73 100 2B 

a•:I f ltJf1J-to::>1t IJ.28 .. f ltJ-3~1 fnp / bi:contazon IJ. 2B/O. 8') POT/POT 20 20 13 23 33 2B 98 9D 100 88 75 7S 
8. f l11.a:;:if1Jp I act f lulirf!IE'n U.28/ll.42 POT/POT -413 13 s -43 4U s 93 75 SS 6S JOO 33 
'?. Fl1Ja:::i+-np , 

b~ntaz•1n + fl. 2B/I). 56+ POT/POT 25 23 3 25 4S lU 9S 9EI 98 90 90 70 
a1; t f lu<rr~ en U.28 

ID. l:i~11ta;::on / fluazifop 0.83/0.2B POT/POT 18 B 3 33 3U -48 93 63 so 6S 80 so 
I!. ac1fluorfen / flua:::ifop o.~2/0.28 POT/POT -40 10 13 38 20 20 80 GD 50 GS 7S 8 
12. b11?ntazon + aci f luorf en / 0.S6+U.28/ POT/ SU 38 33 38 20 0 98 7(1 68 so 93 so 

Flua:;:i f1Jp U.28 POT 
13. chJ?1::-k 0 u I) 0 IJ u 0 D 0 0 0 0 

L5U O.U5 27 2S NSOS -40 36 36 32 SD 53 -48 49 NSD 
C\1(:-·~) 4U so NSD 61 S':J 73 30 61 69 S3 -47 NSD 

1pp1-I~-p~;~1;~t-1~~~~p~~at;J;-PRE-Ts-p;:;;;;~g;~~;;-pur-y~-p~;t;;;~g;~~;~~------~---------------------------------------------------------------------------

lNSD is no significant diff~r~nce. 

w 
01 



Table 6. Soybean injury, counts, and yields for effects of application on weed control 
efficiency (1984). 

Method Soybean Stand Counts 
Tr-i;,atment Rate of injury w;;;:e·dy Weed-fre;;;: 

a[•J2 l i cat:. i c•n 1 6/29 7'/12 7./8 7/8 
<kg/ha) -----%----- U/l.5m 

1. trifluralin / metribuzin 0.83/0.56 PP I/PRE 23 10 19 21 
2. tri flural in / metribuzin / 0.83/[J.56/ PP I/PRE/ 20 10 22 21 

bentazon 0.83 PDT 
-· ;:,. tr-i flur-al in / .. metribuzin / 0.83/(1.56/ PP I/PRE/ 15 3 27 26 

bentazon + acifluorfen 0.56+0.28 POT 
4. fluazifop + acifluorfen 0.28+0.83 PDT 15 21 20 
5. flua:;:ifop + acifluorfen U.28+0.42 PDT 25 22 20 
6. fluazi fop + bentazon + 0.28+0.56+ POT 23 22 22 

acifluorfen U.28 
7. fluazi fop / bentazon D.28/0.83 POT/POT 15 18 21 
8. fluazifop / acifluorfen 0.28/0.42 POT/POT 18 18 22 
9. fluazifop / bentazon + D.28/0.56+ POT/POT 20 21 24 

acifluorfen 0.28 
10. bentazon / flua::ifop 0.83/0.28 POT/POT 18 21 19 
11. ac if l uorf er 1 / fluazifop U.42/U.28 POT/POT 23 22 25 
i-· '-. bentazon + acifluorfen / U.56+0.20/ POT/ 23 23 30 

fluazifop 0.28 POT 
13. check 0 0 19 19 

LSD 0.05 NSD~ 13 NSU NSD 
cv<:-:) NSD 58 NSD NSD 

1 PPI is preplant incorporated, PRE is preemergence, POT lS postemergence. 
lNSD lS no significant difference. 

Yields 
w;;;;:ci;j ~~eed-f;:;;;:;;;: 
11/17 ll/17 

<kg/ha> 

670 737 
706 977 

717 ~[14 

'9G 444 
150 491 
84 381 

57 343 
97 4E.4 
3[J 303 

64 3E.O 
47 461 

136 677 

85 434 

234 234 
43 43 

w 
'.] 
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Table 7. Visual ratings for weed control systems in soybeans (1984) 1 , 

n1thcd Centro I 
lrutHnt fiit! of ru•eed s~~ h· CribaUH _c:,Htb"L n~rni !l1~l2~l 

a l!!.ic1tion1 716 7 /30 i/6 7170 716 ii30 if 6 i/00 
lkq/hil -=-----------------------------·-------------------------------

J. triflurilin 0.83 PFI JOO 95 JOO 97 32 !O 9J JOI) 
2. triflurilin + Htribuzin 0.83+0.56 PPI JOO 87 100 83 BJ 10 7J 93 
3. triflurilin + Htribuzin I 0.83+0.i:B/ PFI/ 100 100 97 100 100 90 60 97 

1etribuzin 0.28 FRE 
4. triflurilin I Htribuzin 0.83/0.56 PPl/F~E JOO 100 100 WO JOO 95 c7 98 
5. triflurilin I l!tribuzin I O.B3/M6/ FPl/PRE/ JOO 100 JOO 100 100 100 87 100 

1ciflucrfen• t benhzon 0.42+0.83 E. FDT 
6. trifluilin I Htribuzin I 0.83/0.56/ FPJiFRE/ 100 67 JOO 100 100 100 90 8: 

1cifluorhn• + benhzan 0.28+0.56 E. PDT 
7. triflurilin I Htribuzin I 0.83/0.56/ FPl/FW JOO 97 100 )(IQ 100 93 90 ~2 

1cifluorhn• t b1mhzon 0.2B+M6 E. FDT 
e. tri flur11in I metribuzin I o. 83/0. 56/ FPJ/F~E/ JOO 100 100 100 100 100 93 MO 

1ciflucrhn• + bentucn o. 41:+0. 83 E. PDT 
9. trillurilin I Htribuzin/ 0.83/0.56/ FFl/FRE/ 100 100 100 100 100 100 93 IOO 

n1ati1H + dinoseb 1.11+0.56 E. PDT 
10. triflurilin I 1etribuzin I 0.83/0.56/ PPJ/FRE/ 100 100 100 100 100 90 60 IOO 

1ciflucrhn• o.~6 L. FDT 
II. trillurilin I Htribuzin I 0.83/0.56/ FPJ/PRE/ 100 JOO JOO 100 100 100 93 IOO 

1cifluorfen• + 2,4-DB o. 56+0. 07 L. FDT 
12. triflur11in I 1etribuzin I 0.83/0.56/ PFl/FRE/ 100 97 100 100 !CO 97 93 IC(1 

n1ati1H t 2,4-DB 0.83+0. 025 L. PDT 
13. trillurilin I 1cifluorfen• O.BJJ0.42 ffliE, FOT 100 100 100 IQ•) i3 60 60 83 
14. triflurilin I bentuon O. 8J/O. 83 nt/E, POT JOO 97 100 100 B7 100 97 100 
15. trillurilin I 1c1flucrhn• + O.B3/0.2B+ Ffl/E, FDT 100 B3 97 BO B7 100 BO t1)1] 

btntuon 0.56 
16. triflurilin I linuran• 0.8310.!6 FPl/FDS 100 93 100 J(IO !! ~7 87 

17. trifluri11n I Jinurcn + 0.83/0.56+ FPJ/FDS 100 97 100 100 20 67 97 
2, 4-DB' 0.22 

IB. triflur1lin I bentucn + O.B3/0.56+ PPl/E. FDT 100 97 100 100 B7 93 BO ee 
2,4-DB 0.07 

19. triflurilin I icilluorfen• + o. B3/0. 2B+ PPl/E, fDT JOO 93 100 100 B3 92 97 97 
2,4-DB 0.07 

20. trillurilin I n1ptilu + O.B3/1.11+ FPJ/E. FDT JOO 9J 100 100 90 83 Bi 87 
d1naseb 0.56 

21. trillurilin I qlyphcut!• + 0.83/0.0:4+ FF'l/E. FDT 100 100 100 97 90 e: 
AHB 1/21 

22. Htribuzin 0.56 PRE JOO 97 100 93 97 93 93 90 

'lablt 7 continued. 
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Table 7. Continued. 

"ethod Cgntrol 
Trnhent R1t1 of ~~LlE.h ~· Crabgrm _h2;.~llhur _ ~2!:~!!ill[r 

i lit!tionl 7 lb mo Z!J-2GL___lLL-2.£10 __ L'.L__ZLl2 
tkg/hll -------------------------------·-------------------------------

23. 1cifluorfln• 0.42 E. fDT 100 77 83 ~o 83 67 :'.! 37 
24. b1nhzon 0.83 E. PDT 90 26 63 17 87 100 43 73 
25. 91yphout1• + A6-98 0.012+1/2% E. fDT 0 0 33 40 0 67 0 ei 
26. qi yphos1h' + A6-98 0.024+1/2X E. PDT 0 43 0 93 0 17 
27. flu1zifop• o.:8 E. FDT 0 63 IM ~o 20 ~c 

28. 1ti fluorfen• + benhzon o. 28+0. ~b E. PDT 100 33 bi 10 1eo 100 0 4! 
29. 1ci fluorfln• + 2, 4-DB 0.28+0.07 E. FDT 100 67 100 27 97 90 6j b: 
30. b1nhzon + 2,4-DI 0.5b+0.07 E. POT 4l 20 ,. .. 47 97 100 43 100 
JI. 1ci fluorftn• + bentazon + o. 28+0. 5b+ E. fOT 100 40 97 bi 97 93 ~o 97 

2, 4-DB 0.07+1/21 
32. n1phlH + dinonb l.ll+0.5b E. FDT 4l 20 53 40 100 47 73 
33. 1ci fl uorhn2 0.83 L. FDT 0 17 7 33 0 60 7 70 
34. flu1zilop• + bentuon + o. 28+0. 83+ E. FDT 40 0 53 100 90 100 ~o 1')0 
35. fluuifop• + 1cifluorf1n2 0.28+0.42 E. FDT 100 83 100 90 97 63 3 bl 
36. fluuifop• + bentuon + . 0.28+0.5H E. FDT 97 bi 100 100 90. 97 53 ~o 

1cifluorhn2 + A6-9S O.:<B+l/2X 
37. fluuilop• I bentuon 0.28/0.83 E. POT/PDT 17 20 100 100 100 
38. fluuifop• I 1cilluorf1n• o. 2810. 42 E. f"OTIFDT 0 20 bi 93 53 11 
39. fluuifop• I benhzon + o. 28/0. 56+ E. FDT /PDT 0 40 100 97 97 63 

it i fl uorhn1 0.28 
40. bentuon I fluuifop• 0. 8l/O. 28 E. FDT ifDT 80 :o 83 90 100 ib 40 
41. 1:11luorlen2 I flu1zlfop• o.wo.;:0 E. FDT/FDT 100 57 100 87 80 73 30 30 
42. bantuon + 1c1fluorfen• I o.~6+0.201 E. PDT I 97 33 100 100 83 100 JO 63 

fluuifop• 0.28 PDT 
43. check l•etdyl 0 0 0 0 
44. check tweed-frrel 100 100 100 100 100 100 100 100 

LSD 0.05 21 31 3b ., 25 30 41 :a 
cvm 17 30 28 20 "' .. 23 44 30 

'Pf! is pr1phnt inc~rporlted, fRE is preuergence, E. FOT = 1pplied 10 dap, FDT = applied 18 dai;, L. FDT = 1pp1ied 
:4 dap, fDS is posteurgenc1 dire:te~ spr1y. 

2 1dded l/U vlv A6-98 surhchnt, 
•reduced earner voluu 70 I/hi. 
41dded crop 011 concentr1t1 to ill flumfop truhents it 2.7 l/h1. 
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Table 8. Soybean injury, counts, and yields for weed control systems 
in soybeans (1984) 1 • 

-------------
Method Soybean Stand 

Tre>.tinent Rate of ___ in.li[!:.L_ ~aurrt?. Y!_glf!?. 

---------- ~~~Es.~tion1 iib 7 Ll~_ZLE __ 1n_ 
lkg/hal -----!:----- #/3m ll::g/hal 

!. tr 1 fl ur al in 0.83 PPI 10 (I 25 0 
'"; trifluraiin t metribuzin 0.83+0.56 PPI 10 3 24 763 ... 
< tr!f I ur al in t metr i buz in i 0.83+0.28/ PPI/ 0 0 27 1152 "' 

H;etribuzin 0.28 PRE 
4. trifluralin I metribuzin 0.83/0.56 PFI/PF.E 20 < 22 1378 " c trifluralin I metribuzin I 0.83/0.56/ PP I/PRE/ 30 10 ')C 1132 "' .. ..i 

aci fl uarfEn 2 t ber.tazon 0.42+0.83 £. FOT 
c. triflualin ; metribuzin I 0.83/0.56/ PPI/FRE/ 37 3 21 1215 

ac1 fluorfen 2 + ber.tazon 0.28+0.56 E. POT ., tri fluralin I r.2tribuzin I 0.83/0.56/ PPl/FRE/ 33 3 19 734 
acifluorfen 2 t bentazon 0.28+0.56 E. FOT 

a. trifluraliii I metriiluzin I o. 83/0. 561 PPI/PF.E/ 30 7 24 1086 
aci ti uorf en 2 t bentazon 0.42+0.83 E. FOT 

9. trifluralin I rnetriouzin/ 0.83/0.56/ FPI/PRE/ .,, < 19 1202 •. , " 
na~talam t dinoseb 1.11+0.56 E. POT 

li;, triflurairn I rr;etribuzin I 0.63/0.%/ PPI/PF\E/ ,,~ 

.J 7 18 508 
ac1flucrren 2 0.56 L. POT 

11. trifluralin I metribuzin I 0.83/0.56/ PP I/PRE/ 17 .,., _, 14 763 
aci fluGrfen 2 + 2,4-DB 0. 56t(i, 07 L. FOT 

12. tri flural!n I metribuzin I 0.83/0.56/ PP I/PRE/ 20 13 28 1036 I 

naptalam t 2,4-DB 0.83+0.025 L. FOT 
13. trifluralin I acifluorfen 2 0.83/0.42 FP l!E. POT 'i7 13 26 0 .:.1 

14. trifluraiin I t2ntazon 0.83/0.83 FPI/E. F'DT 3 < ')C 1068 " .:...J 

15. tritlurc;Jin i c;ci tlucrfen 2 t 0.83/0.28+ PF l/E. FDT 13 3 ')L 1031 I ..... 
be:-1tazon 0.56 

16. tri f!Lral in i 1 inuron 2 0.63/0.56 PPL'FDS "t"":!' ' 
,.,,., (l ..;._. "' ,;..;.. 

17. trifiural in I l 1r;urun + 0.83/0.56+ PPI/F'DS 7 0 23 0 
2,4-DB2 0.22 

16. triflurc;lin i bentazan t 0.83i0.:6+ PPI/E. POT 7 (l '!7 698 
2,4-DB 0.07 

19. tritluralin I ac1fluorfen 2 + 0.83i0.28+ PPI/E. FOT 33 13 
,,,., 1043 I ...... 

2,4-DB 0.07 
20. tnfiuralin j naptalam t 0.83/1.11+ FFI!E. FOT 13 0 24 526 

d:noseb 0.56 
21. tri flural1:: j gl-y-phosate3 t 0.83i0.024+ PFl/E. FOT 3 10 21 0 

AC-98 1121. 
'j:"! metr1bu:1n o.:6 PfiE 13 0 ')~ 640 ii..i...1 .. ~ 

------------------- -------
1 To.tl 2 8 i:c;1ti nued. 
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Table 8. Continued. 

M1:t11::;d S::;ybean Stand 
Treat:r,;:nt Rate of ___ irr.i.~!J:__ ~Q\!.t!t§. H.~1~~ 

-----------------------------------------------------~EE~~~~~~~~------Z{~----ZL~~-~-ZL1Z __ ~1{~---
! kg th a) -----!.----- l/3ai !kg/ha) 

...... , a:1 fluorfen:z 0.42 E. POT 17 10 24 0 

.;'.'l. bent az on 0.83 E. POT 10 0 17 0 
~C" gl)ph::ate3 + AG-98 0. 012+1/24 E. POT 7 37 15 0 ......... 

~iypr.J;;ate 3 + AG-98 0.024+1i2i. E. FOT 0 
,.,.,. 16 (i -- . ...... , 

! flJ:iZl fop 4 0.28 E. POT 7 17 13 0 
:s. a:1 f i ucr-i en:z + ber.t.;zon 0.281"0,56 E. FDT ~~ 10 17 0 J...:.. 

~I I a:i rluJrfen:Z + 2,4-DB 0.28+0.07 E. FOT 10 'F 14 0 
3C:. tiC:iita~on T 2,4-DB 0.56+0.07 E. POT 7 17 20 0 
7t 
·.H. a:i f I u::rrer,:z t t.er.to.zcn 1" 0.28+0.56+ E. POT 23 7 26 0 

2,4-DB (l, 07+1/2% 
32. ii op to.lam 1" d1noi:2b 1.lh0.~6 E. POT 13 13 18 0 
-~ a:ifluorfen:z 0.83 L. PDT 0 40 25 0 ;; ; I 

34. flu;:1 fwp 4 t bentazon t 0. 281"0, 83+ E. FOT 20 "'/ 24 0 
_, 

-= f1Jazifop 4 t acl tlL\orfen2 0.28+0.42 E. FOT 83 l 25 0 -~· 

"L. f!J:;:1fop 4 t bentazcn t 0.28+0.:6+ E. PDT 67 0 24 0 
acifluorfen 2 t AG-~8 0.28+1/::; 

"11 fLiazifop 4 I beiitiizGn 0.2810.83 E. FOT/POT 10 37 'l'l 0 i..i.. 

:: 
·-'L.i1 flllaz1f::;p 4 I aci fl ucrf er.2 0.28!0.42 E. FOTiFOT 7 47 18 0 
:.~. fluazif::ip 4 I b2r.ta:cn 1" 0.28/0.56+ E. FOi/FOT 0 10 19 0 

a:1 f1Jorfen 2 0.28 
4\;. oent~z:in I fluazifDp 4 0.83/0.28 E. FDT/FDT 10 I) 20 0 
4;. 3:ifiuwrfen2 I fluazifop 4 0.42/0.28 E. FOT iFOT 20 3 19 0 
'" wer,t~:on t Ei fltrnrfen 2 I 0.56+0.28/ E. PDTi 13 10 24 0 1~. 

flu;z1f::ip 4 o.:E PDT 
~1 cr,2:L (rieedy) 0 0 17 0 
44. ctie:l·: h;eea-free) 0 0 19 793 

LSD 0.05 ~~ 19 8 368 '-'-

CV(;;) 77 120 'l'l 59 .;...;.. 

---------------------------------------------------------------------------------'PF! is preplar.t 1r;cor~cratea, FEE is prc!emergence, E. FDT = applied 10 dap, POT = applied 18 dap, 
L. FOT = ~pplied 24 dap, FDS is pcste12rgence directed spray. 

2 addEd l14l v/v AG-98 surfactant. 
~reow:ea c;rr1er volume 70 I/ha. 
4 adj crop 01! c:ncentrate tc ill flu;z1icp treatments at 2.7 !/ha. 
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Table 9. Precipitation data (0.1 cm quantities or more) - Agronomy Research Station, 
Stillwater, Oklahoma. (January 1 - December 31, 1983). 

Date Centimeters Date Centimeters Date 

January 19 0.4 May 11 0.7 September 26 
January 22 0.5 May 13 3.4 October 4 
February 1 4.1 May 14 3.4 October 7 
February 5 0.3 May 18 2.6 October 8 
February 20 1.8 May 21 3.0 October 11 
F ebruar•::J 21 0.8 May 28 1. 7 October 12 
F ebruar•::1 22 0.6 May 29 2.7 October 17 
March 4 1. 7 May 31 1.4 October 18 
March 5 0.5 June 6 0.2 October 19 
March 20 0.5 June 11 2.9 October 20 
March 23 0.3 June 14 0.7 October 21 
March 24 0.3 June 18 0.2 November 1 
March 26 3.1 June 25 0.3 November 2 
March 27 0.5 June 26 0.6 November 7 
March 29 0.2 .June 27 1.5 November 9 
March 30 0.9 June 29 2.9 November 10 
April 2 0.4 August 20 2.2 November 19 
Apri 1 4 0.7 September 5 0.2 November 23 
Apri 1 5 2.2 September 13 2.8 November 27 
Apri 1 8 0.1 September 14 0.1 December 3 
Apri 1 13 0.2 September 16 0.5 December 19 
April 22 0.3 September 20 1.5 

Centimeters 

0.2 
0.3 
o. '3 
0.4 
0.9 
0.4 
0.9 
o. 1 
1. 1 
6.1 
8.2 
0.2 
0.3 
0.4 
0.5 
0 ? .... 
1.6 
1. 7 
0.8 
0.4 
0.6 



Table 10. Precipitation data (O.l cm quai1tities or more) - Agronomy Research Station, 
Stillwater, Oklahoma. (January 1 - December 31, 1984). 

Dat.e Cent.imeters Dat.e Centimeters Date 

January 10 0.2 April 30 0.1 September 28 
January 15 0. 1 May 7 2.4 October 10 
January 17 0.2 May 20 1.6 October 14 
February 9 0.8 May 26 2.1 October 16 
February 27 0.9 May 27 0.6 October 21 
March 4 0.9 June 12 2.0 October 25 
March 12 1.0 .June 19 0.6 October 27 
March 17 0.3 June 20 2.7 October 28 
March 19 0.9 June 21 0.6 November 1 
March 23 3.8 June 26 5.4 November 17 
March 24 2.6 .June 28 1.2 November 18 
March 28 2.0 .June 29 0.9 November ·27 
March 29 0.2 July 12 1.0 December 5 
March 31 1.3 July 27 0.3 December 13 
April 3 0.2 August 8 0.2 December 14 
April 8 2.4 August 11 1.5 December 15 
April 10 0.2 August 22 0.5 December 16 
Apri 1 11 1.3 August 30 0.3 December 19 
April 16 1.3 September 3 0.5 December 21 
Rpri 1 20 0.4 Sept.ember 16 0.3 December 29 
April 21 0.9 Sept.ember 18 0.3 December 31 
April 27 1. 7 Sept.ember 27 0.6 

Centimet.ers 

1.4 
0.5 
0.2 
1.5 
1.3 
2.1 
6.5 
0.3 
1.3 
1. 7 
2.2 
0.4 
1. 1 
0.1 
2.2 
2.2 
4.0 
0. l 
0.2 
0.1 
0. l 
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EFFECTS OF HERBICIDES AND DEPTHS OF PLANTING 

ON SOYBEAN C GLYCINE .. MA~) INJURY 

8 .. 9~.t._racb_. A field study was initiated in the spring of 

198~ near Perkins, OK, to evaluate the effect of four 

herbicides, three rates of application, and two depths of 

planting on soybean CGlycin~ ~- L.) injury. The 

herbicides used in this study were chlorimuron Cethyl 2-

[[[[ (~-chloro-6-methoxypyrimidin-2-yl)aminoJcarbonylJ 

aminoJsulfonylJbenzoate), imazaquin C2-[~,5-dehydro-~

methyl-~-Cl-methylethyl)-5-oxo-1H-imidazol-2ylJ-3-

quinolinecarboxylic acid), dimethazone C2-C2-chlorophenyl) 

methyl-~, ~-dimethyl-3-isoxazolidinone), and metribuzin C~

amino-6-Cl,l-dimethylethyl)-3-Cmethylthio)-as-triazine

SC~H)-one). Depth bands were attached to the planter units 

to allow the soybean seed to be placed at a 1.S or 3.8 cm 

depth in the soil. Data collected included visual weed 

control, visual soybean injury, and soybean stand counts. 

Adequate annual pigweed CAmaranthus 2..l2.12..!) and annual 

grass control were obtained when the high rate of these 

herbicides were used. Early in the growing season no 

significant difference in soybean injury between depths 

within a treatment was observed. However, significant 

soybean injury did occur between treatments. Three weeks 
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later there was a significant difference between depths of 

planting within treatments with the soybeans planted at the 

3.8 cm depth visually having significantly less soybean 

injury. In general soybean stand counts were higher when 

planted at the 3.8 cm depth. 

Additional index words. depth of planting, soybean injury, 

soybean stand counts, chlorimuron, dimethazone, imazaquin, 

metribuzin. 

INTRODUCTION 

The control of broadleaf weeds has been one on the 

most difficult objectives to achieve in a soybean 

production system. Four herbicides which show activity on 

a broad spectrum of broadleaf weeds are chlorimuron Cethyl 

2-[[[[C~-chloro-6-methoxypyrimidin-2-yl)aminoJcarbonylJ 

amino] sulfonylJbenzoate), dimethazone C2-C2-chlorophenyl) 

methyl-~, ~-dimethyl-3-isoxazolidinone), imazaquin C2-

[~,5-dehydro-~-methyl-~-Cl-methylethyl)-5-oxo-1H-imidazol-

2-ylJ-3-quinolinecarboxylic acid), and the standard 

herbicide metribuzin C~-amino-6-Cl,1-dimethylethyl)-3-

Cmethylthio)-as-triazine-SC~H)-one). Preliminary data from 

Oklahoma and other southern states have shown excessive 

soybean injury from one or more of these herbicides. Some 

of the possible reasons for crop injury occurring in 

soybeans are; soil type, organic matter percentage, soybean 

variety, method of application, rate of application, and 

other environmental factors. Factors such as herbicide 



rate, rainfall after treatment, and soybean cultivar have 

been cited as important factors in determining the degree 

of injury to the soybean crop from metribuzin application 

Cl). Sommerville and Wax C6) found that soybean injury 

increased with increasing depth of incorporation of 

3.~ kg/ha chloramben. In field trails involving soybean 

~8 

stand establishment and yield as affected by herbicide and 

planting practices it was found that the herbicides 

metribuzin or vernolate CS-propyl dipropylcarbamothioate) 

had only minor effects on stand establishment and seed 

yield (2). Johnson (2) found that cultural variables such 

as seedbed condition, seed qualtity, and minor differences 

in sowing depth are often the major variables causing stand 

problems. 

Greenhouse investigation of the tolerance of corn 

CZea may~ L.). on preemergence applications of pendi

methalin CN-Cl-ethylpropyl)-3,~-dimethyl-2,6-

dinitrobenzenamine) as affected by planting depth showed 

that no phytotoxic symptoms were observed at the 3.8 and 

5.1 cm planting depths however phytotoxic symptoms were 

observed in corn planted at the 1.3 cm depth and slight 

injury was observed at the 2.5 cm planting depth (5). 

Narsaiah and Harvey (~) conducted experiments under 

growth chamber conditions to study the influence of depth 

of planting and temperature on alachlor injury to corn 

seedlings and in two seperate studies found that the 

maximum injury was observed when the corn was planted at 



the 2 or 2.5 cm depth and little or no injury was observed 

at the 8.0 cm depth. Jolley and Murray (3) conducted 

experiments involving the relationships of planting depths 

to control from soil applied herbicides and found that 

preemergence applications of metribuzin at the recommended 

rate gave no crop injury at the 2 or 6 cm planting depths. 

The objective of this research was to evaluate the effects 

of four herbicides, three rates of application, and two 

depths of planting on soybean injury and to evaluate visual 

weed control obtained from these herbicides. 

MATERIALS AND METHODS 

A field experiment was conducted in 198~ near Perkins 

in northcentral Oklahoma on a Teller fine sandy loam Cfine

loamy, mixed, thermic, Lidie Argiustoll) to evaluate the 

effects of herbicides and depths of planting on soybean 

injury. Treatments in the experiments were arranged in a 

2x2 factorial design with four replications. Soil fer

tility was tested by the Soil, Water, and Plant Analysis 

Laboratory at Oklahoma State University and all nutrients 

were considered adequate. The soil pH at this site was 6.9 

and there was 0.6 percent organic matter. Supplemental 

irrigation by an over-head side roll system was available 

and was used throughout the duration of the experiment; 

however, rigid irrigation schedules were not followed. 

Precipitation data for Perkins, Oklahoma during 198~ can be 
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found in the Appendix, Table 3. 

Individual plots were four rows, each 7.5 m long. 

Forrest soybeans were planted on a flat-bed culture with a 

row spacing of 91 cm with two rows planted at 1.9 cm and 

the other two rows planted at 3.8 cm. The weed infestation 

for the experimental area included annual pigweed spp. and 

annual grass spp.. Herbicides were applied preemergence 

CPRE) with a tractor mounted compressed air sprayer. A 

complete treatment list showing all herbicides and rates is 

shown in Table 1. The carrier volume for the PRE treat

ments was 1~1 l/ha. The PRE treatments were applied 

immmediately after planting. Rainfall of 0.6~, 2.72, and 

0.56cm was recorded ~. 5, and 6 days, respectively, after 

the herbicide application. Metribuzin was utilized as a 

standard for the comparison of chlorimuron, dimethazone, 

and imazaquin. 

Data collected from the study included visual weed 

control and visual soybean injury. Ratings were made on a 

scale of 0 to 10 and converted to percent control or 

injury. Soybean stand counts were also taken. 

RESULTS AND DISCUSSION 

All rates of chlorimuron, dimethazone, imazaquin, and 

metribuzin gave excellent pigweed control of 95 to 100% 18 

days after treatment COAT) except the low rate of 

dimethazone at 0.56 kg/ha CTable 1). At ~O DAT only the 
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two highest rates of chlorimuron, imazaquin, and metribuzin 

provided sufficient pigweed control with all rates of 

dimethazone providing inadequate control. All rates of 

dimethazone and imazaquin provided excellent annual 

grass control of 93 to 100~ 18 DAT (Table 1). Only the 

0.~2 and 0.56 kg/ha rates of metribuzin provided sufficient 

grass control of 93 to 100%, respectivel~. In most 

instances chlorimuron treatments provided significantly 

less grass control than the other treatments 18 DAT. All 

rates of imazaquin, dimethazone at 1.12 and 1.68 kg/ha, and 

metribuzin at 0.56 kg/ha provided good to excellent annual 

grass control of 83 to 95~ ~O DAT. In most cases all rates 

of chlorimuron provided significantly less annual grass 

control, 33 to 38~, compared to the other treatments. 

Visual ratings for soybean injur~ 18 DAT indicated 

that no significant difference occurred between depths of 

planting within treatments so the values were pooled and 

analyzed together CTable 1). All herbicide treatments 

showed significant soybean crop injury 18 DAT at the 0.05 

level. The highest crop injury of ~O~ occurred from 

metribuzin applied at 0.56 kg/ha. Visual so~bean crop 

injury ratings taken ~O DAT showed a significant difference 

in soybean injury due to depth of planting CTable 2). In 

all cases soybean injury at the 3.8 cm planting depth 

was significantl~ less than or equal to the injury 

occurring from the 1.9 cm planting depth. Within the 

shallow planting depth Cl.9 cm) the least amount of crop 
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injury, 3 to 13~, occurred from all rates of dimethazone. 

In contrast, a significantly greater amount of crop injury, 

33 to ~3%, occurred from all imazaquin herbicide 

applications. At the deep planting depth C3.8 cm) the 

least amount of crop injury, 0 to 3~, also occurred from 

applications of dimethazone. The greatest amount of crop 

injury at the 3.8 cm planting depth, 2~ to 38~ occurred 

from imazaquin herbicide applications. 

Statistical analysis revealed that there was a signi

ficant difference in soybean stand counts between depths of 

planting within treatments CTable 2). Within all treatments 

there were an equal or significantly greater number of 

so~bean plants/3 m of row at the 3.8 cm planting depth. 

Within the 1.9 cm depth of planting the largest stand 

reduction occurred from 0.~2 and 0.56 kg/ha of metribuzin. 

Within the 3.8 cm planting depth metribuzin at 0.~2 and 0.56 

kg/ha again resulted in the largest amount of stand reduction 

but was not significantly different from the check 

treatments. 

In summary all treatments provided excellent pigweed 

control 18 DAT except the low rate of dimsthazone. AT ~O 

DAT only the two highest rates of chlorimuron, imazaquin, 

and metribuzin provided satisfactory pigweed control. 

Excellent grass control 18 DAT was obtained with all rates 

of dimethazone, imazaquin, and the 0.~2 and 0.56 kg/ha 

rates of metribuzin. Excellent grass control ~O DAT was 

obtained with dimethazone at 1.12 and 1.68 kg/ha and all 
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rates of imazaquin. Early in the growing season, 18 DAT, 

no significant difference occurred between depths of 

planting within treatments. In contrast, ~O DAT, depth of 

planting was significant with the highest injury at both 

planting depths occurring from applications of imazaquin. 

Within all treatments soybean stand counts were equal to or 

significantly greater at the 3.8 cm planting depth. 
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Table 1. Visual ratings for weed control and soybean injury with preemergence 
applications (1984). 

--------------·----------------------------Ret:Fiacr---------=======----c;;;:;t:;:;;1--------------5;;;;jt;;ar; 
Treatment. Rate of Pigweed spp. _Grass-spp::-- in jury 

---------------------------{kg/f1:3) __ _ 

1 • ch I or i mur-on 0.017 

2. chi ori mur-on 0.022 

3. chlorim1..u-on 0.034 

4. di metha:-one 0.56 

5. dimethazone 1.12 

6. di methaz:une 1.68 

7. imazaquin 0.14 

8. imazaqu1n 0.28 

9. imazaqu1n 0.56 

10. me tr i buz· .in 0.28 

11. metribuzin 0.42 

12. metribu;::in 0.56 

14. check ( '•".?ed-fr ee) 

LSD O.U!:· 

application' 7/3 7/25 7/3 7/25 7/3 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

PRE 

------------------i~-------------------

98 

100 

98 

48 

95 

98 

100 

100 

100 

98 

100 

100 

0 

100 

8 

6 

80 

98 

100 

20 

55 

73 

85 

100 

100 

55 

88 

93 

0 

100 

27 

26 

30 3.3 21 

70 38 31 

63 35 31 

93 G3 21 

98 9(1 18 

10(1 93 24 

95 :38 

100 9(1 15 

'38 90 25 

73 50 25 

93 68 35 

100 83 40 

0 0 0 

100 100 0 

25 37 14 

22 39 60 
LI 
LI 



Table 2. Visual ratings for soybean injury with preemergence applications (July 25' 

-----------------------------------------Heth;;d----------5~4b;an-In!ury2---------stanci-c~unts2--

Treatment Rate of ~eth Dee th 

-------------------------- aeeiication 1 -I.9cm 3.8cm 1.9cm 3.8cm 
<kg/ha) ------;.:------ #/3m of row 

1. ch 1 or- i muron 0.017 PRE 13 8llOE 21 29'•0< 

2. chlor-imuron 0.022 PRE 20 5llli 23 30lllillE 

3. ch 1 or-i muron 0.034 PRE 15 lOllEllE 27 29 

4. dimethazone 0.56 PRE 13 3lllillE 18 3lllE!IE 

5. ·di methazone 1.12 PRE 3 Ollli 22 28llli 

6. dimethazone 1.68 PRE 5 OlllillE 19 28llE!IE 

7. imazaquin 0.14 PRE 40 24•llE 20 34llE!IE 

8. imazaquin 0.28 PRE 33 30llli 27 29 

9. imazaquin 0.56 PRE 43 38•llE 22 27llEl>E 

10. 111etribuzin 0.28 PRE 13 5lllillE 23 25 

11. metribuzin 0.42 PRE 23 18•llE 15 20lllillE 

12. metribuzin 0.56 PRE 15 15 17 17 

13. check (weedy) 0 0 11 18llEllE 

14. check (weed-free) 0 0 13 22llEllE 

LSD 0.05 9 9 7 7 

LSD 0.01 11 11 10 10 

cvCO 63 63 32 32 

~ llE and Wllli denote a significant difference at the 0.05 and 0.01 level, respectively, between 
depths within a treatment. 

1984). 

LI 
c 
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Table 3. Precipitation data (0.1 cm quantities or more) - Agronomy Research Station, 
Perkins, Oklahoma. (January 1 - December 31, 1984). 

Date Centimeters Date Centimeters Date 

January 10 0.7 Maid 5 0.1 September 28 
January 15 0.3 May 7 2.5 October 10 
January 17 0.2 May 14 0.1 October 13 
February 9 0.5 Maid 19 0.3 October 14 
February 18 0.3 May 20 5.7 October 15 
February 26 0.2 May 27 0.6 October 16 
February 27 1.8 May 28 0.2 October 20 
March 4 0.3 June 10 2.2 October 21 
March 12 1.3 June 11 0.3 October 25 
March 17 0.4 .June 19 0.8 October 26 
March 18 0.5 June 20 0.3 October 27 
March 19 0.3 June 21 0.3 October 28 
March 23 4.7 June 22 0.2 November 1 
March 24 3.6 June 26 5.0 November 17 
March 28 1.9 June 28 0.8 November 18 
March 29 0.1 June 29 0.6 November 19 
March 31 1.8 July 27 0.1 November 26 
Apri 1 1 0.3 August 5 0.5 December 5 
Apri 1 2 0.2 August 9 1 '? • I December 13 
Apri 1 3 0.3 August 10 0.1 December 14 
Apri 1 8 2.7 August 13 0.3 December 15 
Apri 1 10 0.3 August 28 0.9 December 16 
April 11 1.3 August 30 0.5 December 21 
April 21 3.6 September 2 1.0 December 29 
April 27 0.2 September 3 0.5 December 30 
April 30 0.4 September 9 0.6 December 31 
May 2 0.1 September 18 0.3 
May 3 0.2 September 27 0.5 

Centimeters 

0.7 
0.4 
0.4 
0.1 
0.2 
1.1 
0.9 
1.0 
2.2 
0.1 
4.2 
0.1 
1.0 
1.5 
3.0 
0.2 
0.4 
0.6 
0.5 
2.8 
2.9 
5.3 
0.5 
0.3 
0.7 
2.1 

u 
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