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ABSTRACT 
 

Two field experiments were conducted in sandy soil to investigate the effect of Butralin at 1.69 and 2.25 L 
fed-1, Dinitramine at 1.0 and 1.25 L fed-1 and Bentazon at 0.5 and 0.75 L fed-1  in comparison to mechanical 
(hand hoeing twice) control and unweeded control on soybean productivity and associated weeds. Maximum 
reduction (95% and 94%) in total weed dry weight was recorded at 6 and 14 WAS in hand hoeing treatment, 
respectively. At 14 weeks after sowing (WAS), Butralin at 2.25 L fed-1 exhibited 88% control of weeds with 
insignificant with hoeing treatment in this respect. Application of Dinitramine at the two rates or Bentazon at 0.5 
L fed-1 gave unsatisfactory weed control (<75%). Bentazon at the two rates had a slight effect on the Solanium 
nigrum weed, while Dinitramine completely eliminated this weed. Un-controlling the weeds caused a significant 
reduction in the seed yield by 34%, compared to hoeing treatment. Seed yield was maximized (508 to 858 kg 
fed-1) with Bentazon herbicide at 0.75L fed-1. Seed yield fed-1 did not vary between Butralin at low and height 
rate, as well as there was no significant difference between the two rats on the weeds. Controlling soybean 
weeds with herbicides significantly increased the N percent by 16.4 - 23.6%, compared to unweeded check 
treatment. The oil yield was increased by 77.5, 29.9, 81.9and 85.1 % with controlling the weeds by Hand 
hoeing, Butralin at 2.25 L fed-1, Dinitramine at 1.0 L fed-1 and Bentazon at 0.75 L fed-1, respectively compared 
to the unweeded control. It could be concluded that application of Bentazon at 0.75 L fed-1 for weed control in 
soybean produce the highest seed and oil yield.  
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Introduction 
 

Soybean (Glycine max [L.] Merr.) is an important oil seed crop that is widely grown as a valuable source of 
protein and vegetable oil. It has been shown that soybean yields can be reduced if weeds are not controlled 
(Abdelhamid and EL-Metwally, 2008, Vollmann et al., 2011 and Mohammadi and Amiri, 2011). Gesimba and 
Langat (2005) reported that soybean is an important food crop for human consumption whose yield is up to 80% 
is lost due to weed competition in many parts of the world (Daugovish et al., 2003). Jannink et al. (2000) 
reported that root and shoot interference is the main factors that affect soybean yield reduction. Weeds that 
germinated at the same time as soybeans grow faster and maintain a canopy above and below the top of the 
soybean canopy. Therefore they intercept photosynthetically active radiation (PAR) at the expens of soybeans. 
They add that soybean are not strong competitors in the early part of the season, therefore weeds out grow them. 
If the crop is not kept weed free, light competition takes place after 4 weeks when the weed grow taller than 
soybeans and intercept photosynthetically active radiation (Jannink et. al., 2000). Where weed density of 
common cocklebur (Xanthium pensylvanicum), velvet leaf (Abutilon theophrasti) or jimson weed (Datura 
stramonium) exceeded 1-2 plants/m2, a full canopy over soybean formed which intercepted 44-56% of the 
photosynthetic active radiation, and yield reductions varied from 18-80%. Sink strength (rate of change in 
weight of substance for a plant part) is profoundly affected by the shading effect of weeds in soybean (Bradley 
et al. 2002). Jadhav, (2007) reported that all season presence of weeds cause yield losses regardless of weed 
type; but when weed presence is compounded by other stresses, the extent of yield loss varies. While, when 
moisture is limiting weeds presence for a short time as 2 weeks results in yield loss but when moisture is not 
limiting competing for up to 4 weeks can take place without any yield reductions. Kushwah and Vyas (2005) 
reported that competition from weeds reduced seed yields by 32% to 96%, compared to when weeds were 
removed. If soybean weeds not controlled at critical period of weed crop competition (during first 30 days of 
sowing) reduces the yield of soybean from 58 to 85 % depending upon the type and weed intensity of infestation 
(Kumar and Singh, 2001; Rajput and Kushwah, 2004 and Govardhan et al., 2006 and Jadhav, 2007). Some 
herbicides recommended for weed control in soybean and legumes crops such as Bentazon (Wasike, 1997 and 
Abd El-Rhman (2004), Dinitramine (Collier et al., 1978) and Butralin (Hussein & Radwan (2004) and 
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Abdelhamid & EL-Metwally, 2008). Gesimba and Langat (2005) reported that some herbicides such as 
Bentazon have proved effective in the temperate regions but in the tropics either give poor weed control at rates 
recommended or cause phytotoxicity. Herbicides must be tested under tropical conditions before being 
recommended to farmers in this area. The objective of this investigation was to study the effect of three 
herbicides at two rates on soybean productivity and associated weeds in sandy soils. 
 
Materials And Methods 

 
Field experiments were conducted at Nubaria region, Behira Government, Egypt, during 2010 and 2011 to 

evaluate the efficacy of Butralin herbicide (Amex 48% EC, [4-(1, 1-dimethylethyl)- N-(1-methylpropyl)-2,6-
dinitrobenzenamine] at the rate of 1.69 and 2.25 L fed-1 before the sowing irrigation), Cobex (Dinitramine [1,3-
Benzenediamine, N1,N1-diethyl-2,6-dinitro-4-(trifluoromethyl)-)] at the rate of 0.75 and 1.0 L fed-1 before the 
sowing irrigation), and Bentazon (Basagran, 48% AS, [3(1-isopropyl)-(1H)-2,1,3-benzothiadiazine-4(3H)-one 
2,2-dioxide], at the rate of 0.5 and 0.75 L fed-1 post-emergence herbicide), hand hoeing twice at 3 and 6 weeks 
after sowing and unweeded check as control. The three herbicides were sprayed using knapsack sprayer with 
one nozzle boom and the carrier was 200 Litres water fed-1. The soil was sandy with pH 8.42, organic matter 
0.85%, E.C. 0.22 mmohs/cm, CaCO3 5.56%, total N 0.041%, total P 0.002%, and total K 0.006%.  

Soybean seeds (cv. Giza 111) were sown in constant spaced hills (70*20 cm apart) on the both sides of 
ridge. Plot area was 15m2 (3 m width by 5 m length), containing five ridges. Soybean was sown in the third 
week of May in both seasons, using a constant seeding rate (20 kg fed-1). 

The experiment was established complete randomized block design having four replicates. The normal 
cultural practices for growing soybean in sandy soil were applied as recommended, except for weed control 
measures.  

Data recorded: At 6 and 14 WAS, weeds were dry weights after oven drying at 70oC were recorded. 
At harvest, 10 soybean plants from each plot was taken to determine plant height, pod number plant-1, pod 

weight plant-1, seed yield plant-1(g), seed yield (kg fed-1)  and seed index (100-seed weight). Seed yields per 
feddan (fed = 4200m2) were determined by harvesting the whole plot area. 

The seeds were ground to pass a 0.5 mm sieve to estimate N and oil contents. Total nitrogen content of the 
seeds was determined according to AOAC (1980). N values were multiplied by 6.25 to calculate total crude 
protein (TCP). Oil percentage in soybean seeds was measured by extraction using Soxhlet apparatus with 
petroleum ether (40-60) as an organic solvent, as outlined by AOAC (1980). Total carbohydrates were 
determined according to Dubois et al. (1956). 

Statistical analysis: A combined analysis of data for the two seasons was carried out according to the 
procedure outlined by Gomez and Gomez (1984). For comparison between  

means, the LSD test at 5% level was used.  
 

Results And Discussion 
 
Weed control: 

 
The weed flora of the experimental site was similar in the two seasons and comprised of lambsquarters 

(Chenopodium album L.), purslane (Portulaca oleraceus L.), black nightshade (Solanium nigrum L.) and 
ġubbēra (Glinus lotoides L.) as broad leaved weeds and crab-grass (Digitaria sanguinalis (L.) Scop.) and 
sandbur (Cenchrus pennisetiformis, Hochst. & Steud.) as a grass. Data in Table (1) indicated that Dinitramine 
and Bentazon herbicides treatments resulted in >94% reduction in total broad leaved weeds dry weight with 
insignificant difference with mechanical control (hand hoeing) treatment.  

All herbicide treatments completely eliminated the Portulaca oleraceae and Solanium nigrum weeds at 6 
WAS except with Butralin herbicide at 1.69 L fed-1 (Table 1), whereas the reduction in the dry weight of the two 
weeds were 85 and 90%, respectively compared to the unweeded check.  Glinus lotoides was less susceptible 
weed to the tested herbicides, whereas the highest reduction in the dry weight (93%) was obtained by 
application of Bentazon at 0.75 L fed-1 with insignificant difference with hoeing treatment. Bentazon at 0.75 L 
fed-1 recorded the highest efficacy (95%) in controlling the total weeds at 6 WAS, while the lowest (77.1%)  was 
recorded with Butralin at 1.69 L fed-1.  

Concerning the grasses control, it’s clear from the data in Table (1) that Bentazon treatment at 0.75 L fed-1 
caused a highest reduction (89%) in the grass dry weight compared to the other chemical treatments, however 
the mechanical (hoeing) treatment recorded the highest efficacy (95%) on the two grasses associated the 
soybean plants. Application of Dinitramine or Bentazon at the low and high rates completely eliminated the D. 
sanguinalis weed, while application of Butralin at the high rate (2.25 L fed-1) caused unsatisfactory dry weight 
reduction (54%) compared to control. Application of Bentazon herbicide at 0.75 L fed-1 was more effective 
(88% control) on the Cenchrus pennisetiformis compared to the other chemical weed control, however hoeing 
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recorded significantly the lowest dry weight of this grassy weed (96% control). Data recorded at 14WAS on 
weeds (Table 1) indicated that application of Bentazon either at 0.5 or 0.75 L fed-1 had excellent efficacy on the 
broad leaved weeds (more than 90% control) with insignificant difference with hoeing treatment. The highest 
efficacy of Bentazon on broad leaved weeds may be attributed to that herbicide completely control P. oleraceae 
and Chenopodium album weeds. 

 
Table 1: Effect of weed control treatments on dry weight of weeds (g m-2) after 6 and 14 weeks from soybean planting (average of the two  
             seasons). 

Treatments Dry weight of weeds g m-2 
Broadleaf weeds Grasses 
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1st sample (6 weeks after sowing) 
Control - 50.6 43.3 43.7 10.0 147.6 0.0 70.4 8.7 79.1 0.0 226.7 0.0 
Hand hoeing - 3.5 2.4 2.4 0.0 8.3 94.3 2.8 2.1 3.9 95.1 12.2 94.6 
Butralin  1.69 7.5 3.8 11.8 1.0 24.1 83.7 21.4 6.4 27.8 64.9 51.9 77.1 
Butralin  2.25 0.0 11.1 9.4 0.0 20.5 86.1 16.3 4.0 20.3 74.3 40.8 82.0 
Dinitramine  0.75  0.0 3.7 17.0 0.0 20.7 86.0 30.4 0.0 30.4 61.6 51.1 77.5 
Dinitramine  1.00 0.0 0.0 6.6 0.0 6.6 95.5 24.6 0.0 24.6 68.9 31.2 86.2 
Bentazon   0.50 0.0 0.0 5.4 7.7 13.1 91.1 18.6 0.0 18.6 76.5 31.7 86.0 
Bentazon  0.75 0.0 0.0 1.9 1.0 2.9 98.0 8.5 0.0  8.5 89.3 11.4 95.0 
 LSD 2.3 1.7 2.9 2.1 4.1 3.0 3.8 1.5   3.2 4.3 11.3 5.1 
                               2nd sample (14 weeks after sowing) 
Control - 64.7 57.6 43.4 25.3 191.0 0.0 104.3 66.5 170.8 0.0 361.8 0.0 
Hand hoeing - 5.6 0.0 0.0 0.0 5.6 94.7 8.0 9.5 17.5 89.7 23.1 93.6 
Butralin  1.688 2.6 10.8 13.3 3.4 30.1 71.6 19.5 20.8 40.3 76.4 70.4 80.5 
Butralin  2.250 8.9 5.2 4.7 0.9 19.7 81.4 4.3 19.8 24.1 85.9 43.8 87.9 
Dinitramine  1.00 5.7 24.0 22.2 0.0 51.9 51.0 35.2 52.3 87.5 48.8 139.4 61.5 
Dinitramine  0.750 10.4 2.8 9.1 0.0 22.3 79.0 56.6 35.1 91.7 46.3 114.0 68.5 
Bentazon   0.500 0.0 0.0 4.7 4.0 8.7 91.8 64.1 21.4 85.5 49.9 94.2 74.0 
Bentazon   0.750 0.0 0.0 4.0 3.0 7.0 93.4 41.8 19.9 61.6 63.9 68.6 81.0 
 LSD 3.3 2.9 3.6 2.3 16.2 3.4 8.0 6.1 14.6   4.2 29.0 7.2 

 
Bentazon at the two rates had a slight effect on the Solanium nigrum weed, while Dinitramine completely 

eliminated this weed. Abouzienta et al. (2009) found poor black nightshade control (55%) was recorded with all 
Bentazon treatments (0.84–2.24 kg ha-1) with or without adjuvants. They concluded that among weeds tested, 
black nightshade weed is a difficult weed to control with Bentazon. Similar result was reported with Bellinder et 
al. (2003). Glinus lotoides weed also slightly affected by the three herbicides used at the two rates, while hoeing 
treatment resulted in 100% control.   

All the weed control treatments significantly reduced the weed dry weight m-2 (Table 1) over the unweeded 
treatment. Maximum reductions (95% and 94%) in total weed dry weight (g m-2) at 6 and 14 WAS were 
recorded in hand hoeing treatment, respectively (Table 1). At 14 WAS, Butralin at 2.25 L fed-1 exhibited 87.9% 
control of weeds with non significant with hoeing treatment, while the same herbicide at 1.69 L fed-1 gave 
80.5% control with insignificant difference between the two rates. Insignificant difference was noticed in the 
weed dry weight between Bentazon at 0.75 L fed-1 and Butralin herbicide at the two rates. Application of 
Dinitramine at the two rates or Bentazon at 0.5 L fed-1 gave unsatisfactory weed control (<75%). Percent weed 
control below 80% is generally considered unacceptable (Nurse et al., 2008). All the chemical weed control 
treatments caused a more reduction than 77% up to 95% in the total weed dry weight m-2 at 6 WAS, while at 14 
WAS the percent control was not exceeded than 88%, compared to the unweeded control. 

 Insignificant differences effect on the weeds were noticed between the two rates of Butralin herbicide, 
while the high rate of Dinitramine and Bentazon significantly increased the reduction in the total dry weight of 
the weeds at 6 WAS by 39% and 64%, respectively compared to the low rate of that herbicide (Table 1). 
Increased Bentazon rate from 0.5 to 0.75 L fed-1 increased control of soybean weeds at 6 and 14 WAS from 86 
to 95%, and 74 to 81%, respectively (Table 1). Likewise, application of Butralin PRE increased weed control 
from 81 to 88%. These results coincide with those of Ahmed et al. (2001) and Abd El-Rhman (2004) on 
bentazon, Ahmed et al. (2001) on hand hoeing. Ahmed et al. (2001) reported that there was insignificant 
difference between hand hoeing and bentazon on broadleaved weeds, while hand hoeing surpassed the bentazon 
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treatment on total weeds at 55 and 70 DAS in soybean fields. Zollinger (2010) reported that Bentazon at 0.5 to 1 
qt/a applied POST controls many annual broadleaf weeds and suppresses Canada thistle. 
 
Soybean yield: 

 
The results in Table (2) indicated that uncontrolling the weeds associated with soybean plants caused a 

significant reduction of plant height by 8.4% relative to hoeing treatment. Application of Bentazon at 0.5 and 
0.75 L fed-1 for weed control in soybean field significantly increased the plant height by 12.6 and 16.2%, 
respectively, compared to unweeded treatment. Weeds growing with soybean plants significantly reduced the 
number and weight of pods/plant  
 
Table 2: Effect of weed control treatments on soybean yield (average of the two seasons). 

Treatments Plant 
height 
(cm) 

Pods 
no. 
plant 

pods 
Weight 
( g plant-1) 

100 
Seed 
weight 
(g) 

Seeds 
no. 
plant 

Seed 
yield 
(kg fed-1) 

Yield 
increase 
% Herbicide Rate 

L fed-1 

Control - 63.5 56.8 27.2 12.7 123.6 508 0.0 
Hand hoeing - 69.3 73.5 38.5 18.3 130.6 770 51.6 
Butralin 1.69 69.2 72.5 35.2 18.5 103.8 622 22.4 
Butralin 2.25 65.5 69.8 35.5 18.8 103.7 632 24.4 
Dinitramine 0.75 66.6 84.0 46.1 18.2 121.4 716 40.9 
Dinitramine 1.00 66.3 84.5 49.9 18.3 143.7 827 62.8 
Bentazon 0.50 71.5 81.5 43.9 18.3 130.6 774 52.4 
Bentazon 0.75 73.8 84.5 48.7 18.1 146.4 858 68.9 
LSD 3.2 6.2 3.2 2.2 12.0 35.7 3.4 

 
by 29.4 and 34.4% respectively compared to hoeing treatment. Application of hoeing treatments at 3 and 6 

WAS gave excellent control of weeds 94.6 and 94.3% at 6 and 14 WAS, respectively, compared to unweeded 
treatment (Table 1) and increased the seed (Table 2) and oil yield  (Table 3) by 51.6 and 77.5, respectively in 
comparison to unweeded check. This may be attributed that the critical period of weed completion was defined 
between the first trifoliate and third trifoliate stages of soybean development (Green-Tracewicz et al., 2012). 
Chhokar et al. (1995) reported that weed interference caused increase in soybean plant height, but decrease 
branches, pods and seeds number per plant and grain yield/plant. Significant differences were observed among 
the chemical weed control treatments for the pod weight per plant, where Dinitramine at 1.0L fed-1 and 
Bentazon at 0.75 L fed-1 recorded the highest pod weight per plant than the other chemical weed control 
treatments with insignificant difference between the two superior treatments. Application of Bentazon at 0.75 L 
fed-1 surpassed all treatments in the seeds number per plant, while using both Butralin rates recorded the lowest 
seed number/plant if compared to unweeded treatment (Table 2). However, Abdelhamid and El-Metwally 
(2008) reported that Butralin herbicide at 1.2 or 2.4 kg ha-1 in clay soil significantly increased the seeds 
number/plant compared to unweeded check.     

Weed control had a substantial impact on the seed yield per plant, whereas controlling soybean weeds with 
Bentazon at 0.75 L fed-1 caused a significant increase of the seed weight/plant by 68.8% than the unweeded 
check (Fig 1). This increment might be due to the excellent effect of Bentazon herbicide on weeds which 
compete with crops for various resources including moisture, nutrients and light, thereby reducing crop biomass 
and seed yield (Le´ge`re and Schreiber, 1989). Seed yield was maximized (508 to 858 kg fed-1) with Bentazon 
herbicide at 0.75L fed-1. All season presence of weeds cause yield losses regardless 

  

 
Fig. 1: Effect of weed control treatments on soybean yield/plant (average of the two seasons). 
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of weed type; but when weed presence is compounded by other stresses, the extent of yield loss varies. 
When moisture is limiting weeds presence for a short time as 2 weeks results in yield loss but when moisture is 
not limiting competing for up to 4 weeks can take place without any yield reductions (Gesimba and Langat, 
2005).  Chhokar et al. (1995), Rajput and Kushwah (2004) and Govardhan et al. (2006) reported that weed free 
maintenance upto 45 DAS resulted in 95.7 per cent increase in grain yield of soybean over weedy check. Seed 
yield fed-1 did not vary between Butralin at 1.69 and 2.25 L fed-1, as well as there was insignificant difference 
between the two rates on the weeds (Table 1).  

The seed index (100- seed weight) was significantly decreased by the weed interference by 30.6% relative 
to hand hoeing treatment.  Similar finding was reported with Govardhan et al., (2006) and Abdelhamid and El-
Metwally (2008). All chemical weed control treatments significantly increased the seed index than unweeded 
treatment, with insignificant differences among the herbicides treatments as well as between the mechanical and 
chemical weed control treatments. The highest seed index was recorded with Butralin at 2.25 L fed-1. 

The seed yield of soybean in the weedy check was 34% lower relative to hand-hoeing treatment (two 
times). Gesimba and Langat (2005) reported that soybean is an important food crop for human consumption 
whose yield is up to 80% is lost due to weed competition in many parts of the world (Daugovish et al., 2003 and 
Khan et al., 2004). Jannink et al. (2000) and Bradley et al. (2002) reported that soybean are not strong 
competitors in the early part of the season, therefore weeds out grow them. If the crop is not kept weed free, 
light competition takes place after 4 weeks when the weed grow taller than soybeans and intercept 
photosynthetically active radiation. Jadhav (2007) reported that plant height, LAI, LAD, AGR, CGR, RGR, 
BMD and NAR were responsible for higher seed yield were decreased with weed competition.  Controlling 
weeds with mechanical control (hand hoeing) increased the seed yield by 51.6% relative to unweeded treatment, 
while using Bentazon herbicide at 0.5 L fed-1 increased the seed yield by 51.8%. Ahmed et al. (2001) found that 
hand hoeing twice and Bentazon at 0.75 L fed-1 increased the seed yield of soybean by 210 and 146%. 
Application of Bentazon at 0.75 L fed-1 surpassed all weed control treatments and exhibited 68.2% increase in 
the seed yield.  These results are in agreement with Abd El-Rhman (2004) and Khan et al. (2004) and Singh et 
al. (2004). Abd El-Rhman (2004) stated that Bentazon at 0.5 and 1.0 L fed-1 increased the seed yield fed-1 
by15.7 and 23.5% than the unweeded control (Table 2). 
 
Chemical constituents in soybean seeds: 

 
Competition from ambient weeds reduced oil concentration, whereas oil concentration of soybean was 

reduced by 3.0% when weeds were not removed. Similar finding was reported with Abd El-Rhman(2004), 
Saudy and El-Metwally (2009) and Movahedpour et al. (2011). The least increment (28.3 and 29.9%) in the oil 
yield was recorded with Butralin herbicide at the two rates. Oil yield per feddan was significantly increased by 
77.5% when the weeds were removed by hand hoeing twice. These results are in agreement with AbdEllhamid 
and El-Metwally (2008) and Saudy and El-Metwally (2009). The highest increment of oil yield (85.1%) was 
obtained with the application of Bentazon at 2.25 L fed-1. Relatively low N and protein percents in unweeded 
treatment may be the result of weed interference, therefore controlling soybean weeds with herbicides 
significant increased the N percent by 16.4 - 23.6%, compared to unweeded check treatment (Table 3). Abd El-
Rhman (2004) stated that bentazon at 0.5 and 1.0 L fed-1 increased the protein and carbohydrate and protein 
contents in soybean seeds, but decreased the oil percent. Controlling the soybean weeds caused increase – in 
most cases- the total carbohydrates percent.  
 
Table 3: Effect of weed control treatments on chemical constituents in seeds and oil yield of soybean plants (average of the two seasons). 

Treatments Oil  
% 

Oil yield 
Kg fed-1 

Oil yield 
increase 
% 

N  
% 

Protein  
% 

Carbohydrates 
% Herbicide  Rate 

L fed-1 
Control - 18.0 91.1 - 5.5 34.4 36.3 
Hand hoeing - 21.0 161.7 77.5 6.0 37.5 39.1 
Butralin  1.69 18.8 116.9 28.3 6.4 40.0 33.7 
Butralin  2.25 18.9 118.3 29.9 6.4 40.0 38.0 
Dinitramine  0.75  22.0 156.4 71.7 6.4 40.0 32.7 
Dinitramine  1.00 19.8 165.7 81.9 6.4 40.0 34.9 
Bentazon   0.50 19.9 152.8 67.7 6.8 42.5 31.6 
Bentazon  0.75 19.7 168.6 85.1 6.0 37.5 40.3 
 LSD 0.7 10.3  0.5 3.0 2.2 

 
The reduction in nitrogen, oil and carbohydrates in unweeded plots may be attributed to the weed 

comptetion on soil nutrients. Ahmed et al. (2001) stated that hand hoeing and bentazon at 0.75 increased the oil, 
protein, and total carbohydrate, P and K contents in soybean seeds. Gaikwad and Pawar (2003) reported that 
weeds removed 33.53, 15.78 and 72.19, N, P2O5 and k2O Kg ha-1, respectively in soybean weedy plots. Also, 
Pandya et al. (2005) found that weed infestation removed 21.4 kg N and 3.4 kg P ha-1 in soybean. The results 
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were in agreement with Chhokar et al. (1995), AbdEllhamid and El-Metwally (2008) and Saudy and El-
Metwally (2009). 
 
Conclusions:  
 

from the above mentioned results it could be concluded that mechanical weed control (hoeing twice) or 
application of Bentazon at 0.75 L fed-1 for weed control in soybean produce the highest seed and oil yield.  
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