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Abstract: Experiment was conducted during Kharif 2016 and kharif 2017 to evaluate pre-

emergence the bio-efficacy of Pendimethalin 30% EC + Imazethapyr 2% SL premix for weed 

control in soybean. The results accrued over two years revealed that the application of 

herbicides significantly control the weeds during the critical period of crop-weed 

competition. The yield reduction due to weeds was 69.68 %. Among herbicidal treatments, 

the maximum weed control efficiency and highest yield was with premix formulation of 

Pendimethalin 30% EC + Imazethapyr 2% SL premix @  960 g a i/ha and statistically at par 

with  Pyroxasulfone 85% WG @ 127.5 g ai/ha (150 g/ha) as PPI , Pyroxasulfone 85 % WG  

@ 102 g ai/ha (120 g/ha) as PPI  and Sulfentrazone + Clomazone (Pre-mix)  @ 725 g a i/ha 

applied as pre emergence emergence and all these treatments significantly superior than 

pendimethalin 30% EC. The pre plant incorporation, pre emrgence and post emergence 

herbicides are equally effective to control the weeds in soybean.  
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INTRODUCTION  

Soybean is a leading oilseed crop of the world and India. Soybean productivity is oscillating 

between 1.0 to 1.7 t per ha in last decade as compared to other productivity in major soybean 

growing countries (2.7 t/ha). Soybean (Glycine max) is an important rainy season crop grown 

more than 0.92 mh in south eastern parts of Rajasthan mainly in Kota, Bundi, Baran and 

Jhalawar districts producing 0.75 mt with average productivity of 811 kg/ha which is very 

low compared to national productivity of 1153 kg/ha (Anon 2017). One of the major reasons 

for lower productivity is abiotic and biotic factors encountered during crop season.  Among 

the biotic factors, weed is most crucial and responsible for reduction in yield from 20-77 per 

cent depending on the type of soil, season and intensity of weed infestation (Billore et al., 

1999; Kuruchania et al., 2001). Soybean suffers from heavy weed competition especially in 

the early stages of crop growth. The application of herbicide as pre plant incorporation (PPI), 

pre-emergence (PE) played a great role in controlling the weeds in earlier years of 

introduction of this crop in India. The introduction of post-emergence (PoE) effective 
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herbicides have changed whole scenario of herbicide use pattern. The availability of newer 

molecules of PoE offered options to farmers for efficient weed management. There is still a 

need to provide more optional pre-plant incorporation (PPI), PE or PoE herbicides for better 

management of weeds to achieve sustainable production of soybean. Therefore, the present 

investigation was initiated to study to find out the bio-efficacy of new molecule i.e. 

Pendimethalin 30% EC + Imazethapyr 2%, Pyroxasulfone 85% WG, Sulfentrazone + 

Clomazoneof herbicides  when applied as PPI, PE or Pos for weed management in soybean.  

MATERIAL AND METHODS 

The  experiment was conducted during Kharif 2016 and Kharif 2017 at research farm of 

Agricutural Research Station, Ummedganj Farm, Kota to evaluate the bio-efficacy  of 

Pendimethalin 30% EC + Imazethapyr 2% SL premix against weeds of  Soybean. The rainfall 

received during the kharif 2016 crop season was 1175.6 mm and the kharif 2017 crop season 

was 508 mm. Minimum and maximum mean temperature during the kharif 2016 ranged from 

21.9 0C to 37.7 0C, respectively. The experiment consisted of six treatments involving , 

namely Sulfentrazone + Clomazone 58 % WP premix @ 725 g ai/ha (1250 ml/ha) as pre-

emergence, Pendimethalin 30% EC + Imazethapyr 2% SL premix @ 960 g ai/ha (3000 

ml/ha) as  pre-emergence, Pyroxasulfone 85 % WG  @ 102 g ai/ha (120 g/ha) as PPI, 

Pyroxasulfone 85% WG @ 127.5 g ai/ha (150 g/ha) as PPI, Pendimethalin 30% EC @ 1.0 kg 

ai/ha as  pre-emergence and   weedy check (Table 1). All the six treatments were replicated 

four times in randomized block design. Soybean “JS 95-60” was sown  at 30 cm spaced row 

using 100 kg seed/ha on July 05
th

, 2016 and July 04
th

, 2017 and harvested on September 27
th 

and
 
30

th
, 2016 and 2017, respectively. Both PPI herbicide applied before sowing, PE 

herbicides were applied just after sowing of soybean while the PoE herbicides were applied 

after 15-20 days after sowing (DAS) using 500 litres of water per ha. Soybean was cultivated 

by following the other recommended package of practices. Weed count and their dry biomass 

were recorded at 30, 45 and 60 days after sowing weed control efficiency of each treatment 

was determined by using the standard formula.  Yield and yield attributes were recorded at 

the time of harvesting. The data were pooled over the years as per standard procedures. 

RESULTS AND DISCUSSION 

Among the different weeds grassy (51.6%), broadleaf (34.1%) and sedges (13.2%) weeds 

was observed in experimental field. The predominant weed flora in the weedy check plot at 

30, 45 and 60 DAS was Echinochloa spp. Cyperus rotundus (L.), Celosia argentea (L.), 

Commelina benghalensis L, Digera arvensis Forsk, Boerhavia diffusa L, Convolvulus 
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arvensisL, Cynodon dactylon (L.) etc. All the weed control treatments showed significant 

reduction in weed density and dry matter accumulation as compared to weedy check (Table 

1). 

 The highest weed control efficiency was observed with Pendimethalin 30% EC + 

Imazethapyr 2% SL premix @ 960 g ai/ha (3000 ml/ha) applied as  pre-emergence at thrice 

the stages of observations (30, 45 and 60 DAS), 71.17 %, 62.27% and 56.36%, respectively. 

The weed control efficiency of herbicides declined as the crop age advanced. The weed 

control efficiency of the Pyroxasulfone 85% WG @ 127.5 g ai/ha (150 g/ha) as PPI at thrice 

(30, 45 and 60 DAS) the stages of observations were higher 68.99 %, 58.41% & 50.54 %, 

respectively  than pendimethalin statistically at par with Pyroxasulfone 85 % WG  @ 102 g 

ai/ha (120 g/ha) as PPI and Sulfentrazone + Clomazone 58 % WP premix @ 725 g ai/ha 

(1250 ml/ha) as pre-emergence (Table 1)  

The variation in weed count, their dry matter and weed control efficiency might be due the 

differences in effectiveness of herbicides against different weeds in the field. The 

effectiveness of PPI, PE and PoE was found to be equally effective (Billore et al., 1999).  

Many researchers have reported lower weed densities in soybean with the use of herbicides 

like sulfentrazone (Vidrine et al., 1996; Niekamp et al., 2001; Krausz et al., 2003) and 

pendimethalin (Nayak et al., 2000; Raskar and Bhoi, 2002, Chauhan et al., 2002) and 

clomazone (Werling and Bhuler, 1988), integrated weed management (Meena et al., 2009), 

imazethapyr ( Meena et al.,2011) and Clomazone and Sulfentrazone (Rawat et al., 2017). 

Results revealed that soybean plant height significantly higher of weedy check as compared 

to rest of the treatments. Branches per plant significantly higher of Pendimethalin 30% EC + 

Imazethapyr 2% SL premix @ 960 g ai/ha (3000 ml/ha) as pre-emergence but at par with 

Pyroxasulfone 85 % WG @ 102 g ai/ha (120 g/ha) as PPI,   Pyroxasulfone 85% WG @ 127.5 

g ai/ha (150 g/ha) as PPI, Pendimethalin 30% EC @ 1.0 kg ai/ha as pre-emergence as 

compared to weedy check (Table 2). The maximum pods per plant were observed with 

Pendimethalin 30% EC + Imazethapyr 2% SL premix @ 960 g ai/ha (3000 ml/ha) as  pre-

emergence and showed non-significant differences with Pyroxasulfone 85 % WG  @ 102 g 

ai/ha (120 g/ha) as PPI,  Pyroxasulfone 85% WG @ 127.5 g ai/ha (150 g/ha) as PPI. The 

maximum seed index was also recorded with Pendimethalin 30% EC + Imazethapyr 2% SL 

premix @ 960 g ai/ha (3000 ml/ha) as pre-emergence and remained at par with all the 

treatments except control. The yield reduction was to the extent of 69.68 per cent, if weeds 

were not managed. All the treatments showed higher yield over weedy control as well as 
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Pendimethalin 30% EC @ 1.0 kg a i per ha.  The yield enhancement due to weed control 

treatments was 64.04 to 96.58 per cent. The significantly higher seed yield was recorded with 

Pendimethalin 30% EC + Imazethapyr 2% SL premix @ 960 g ai/ha (3000 ml/ha) applied as 

pre-emergence and remained at par with Pyroxasulfone 85 % WG @ 102 g ai/ha (120 g/ha) 

as PPI,   Pyroxasulfone 85% WG @ 127.5 g ai/ha (150 g/ha) as PPI and Sulfentrazone + 

Clomazone 58% WP premix @ 725 g ai/ha (1250 ml/ha) as pre-emergence. Among the 

herbicides, however, the lower level of pendimethalin @ 1.0 kg a i per ha was less effective  

as compared to other herbicides. The more or less similar pattern was also recorded in straw 

yield. The harvest index remained unchanged due to different treatments.   

The yield enhancement in weed control treatment might be due to the effective control of 

weeds which offers less competition between crop and weeds during the critical period of 

crop-weed competition. The similar results were also reported by Singh et al. (2004), Singh 

and Jolly (2004) and Mishra and Singh, (2009). 

Conclusion 

On the basis of two years results, it could be concluded that the application of Pendimethalin 

30% EC + Imazethapyr 2% SL premix @ 960 g a i per ha as PE was found to be as effective 

but remained at par with Pyroxasulfone 85% WG @ 127.5 g ai/ha (150 g/ha) as PPI and 

better than pendimethalin and Sulfentrazone + Clomazone 58 % WP premix @ 725 g ai/ha 

(1250 ml/ha) as pre-emergence. 

References 

[1] Anonymous (2017). Directors report and summary tables of experiments 2017. All India 

Coordinated Research Project on Soybean, ICAR- Indian Institute of Soybean Research, 

Indore, Madhya Pradesh pp. iv 

[2] Billore, S.D., Joshi, O.P. and Ramesh, A. (1999). Energy productivity through herbicidal 

weed control in soybean. Indian Journal of Agricultural Sciences 69(11): 770-2. 

[3] Chauhan, Y.S., Bhargava, M.K. and Jain VK (2002). Effect of herbicides on weeds and 

soybean. Indian Journal of Weed Science, 34 (3&4): 213-216.  

[4] Krausz, R.F. and Young, B.G. (2003). Sulfentrazone Enhances Weed Control of 

Glyphosate in Glyphosate-Resistant Soybean (Glycine max). Weed Technology 17(2): 249-

255.  

[5] Kuruchania, S.P., Rathi, G.S., Bhalla, S. and Mathew, R. (2001). Bio–efficacy of post 

emergence herbicides for weed control in soybean. Indian Journal of Weed Science, 33(1&2): 

34 - 37.  



                                  Bio-Efficacy of Pendimethalin 30% EC + Imazethapyr 2% SL Premix …                     1240 

 

[6] Meena, D.S., Ram, B. and Jadon, C.K. (2009) Effect of integrated weed management on 

growth and productivity of soybean. Indian Journal of Weed Science 41(1&2): 93-95 

[7] Meena, D.S, Ram, B., Jadon, C.K. and Tetarwal, J.P.  2011. Efficacy of imazethapyr on 

weed management in soybean. Indian Journal of Weed Science 43 (3&4) : 169-171, 2011 

[8] Mishra, J. and Singh, V.P. (2009). Weed dynamics and productivity of soybean (Glycine 

max) - based cropping systems as influenced by tillage and weed management. Indian 

Journal of Agronomy, 54(1): 29- 35. 

[9] Nayak, M.P., Vyas, M.D. and Mandloi, K.S. (2000). Efficacy of pendimethalin in 

soybean (Glycine max) Indian Journal of Agronomy 45(1): 162-165.  

[10] Niekamp, J.W. and Johnson, W.G. (2001). Weed management with sulfentrazone and 

flumioxazin in no-tillage soybean (Glycine max). Crop Protection 20 (3): 215-220. 

[11] Raskar, B.S. and Bhoi, P.G. (2002). Bio-efficacy and phytotoxicity of pursuit plus 

herbicides against weeds in soybean. Indian Journal of Weed Science 34 (1&2) : 50-52.  

[12] Rawat, M., Vyas, M. D and Maravi, P.S. (2017). Comparative Efficacy of Clomazone 

and Sulfentrazone Herbicides on Weed Control and Productivity of Soybean [Glycine max 

(L.) Merrill] Soybean Research 15(1): 35-39. 

[13] Singh, G. and Jolly, R.S. (2004). Effect of herbicides on the weed infestation and grain 

yield of soybean (Glycine max (L.) Merill). Acta Agronomica-Hungrica (Hungian journal). 

52(2): 199-203.  

[14] Singh, V.P., Singh, G. and Singh, M. (2004). Evaluation of bentazon and its ready mix 

formulation with blazer for weed control in soybean. Indian Journal of Weed Science 36 

(3&4): 207-209.  

[15] Vidrine, P.R., Griffin, J.L., Jordan, D.L. and Reynolds, D.B. (1996). Broadleaf weed 

control in soybean (Glycine max) with sulfentrazone. Symposium of the weed science society 

10(4): 965-973. 

[16] Werling, V.L. and Buhler, D.D. (1988). Influence of Application Time on Clomazone 

Activity in No-Till Soybeans, (Glycine max.) Weed Science 36(5): 629-635. 

 

 

 

 

 

 

 



1241                                   D.S. Meena, B.L. Meena, B.K. Patidar and Chaman Jadon 

 

 

 

Table 1. Effect of herbicides on weed count, dry matter and weed control efficiency in 

soybean 
Treatment 30 DAS 45 DAS 60 DAS 

Count 

(m2) 

Dry 

matter 

(g/m2) 

WCE 

(%) 

Count 

(m2) 

Dry 

matter 

(g/m2) 

WC

E 

(%) 

Count 

(m2) 

Dry 

matter 

(g/m2) 

WCE 

(%) 

Sulfentrazone + Clomazone 58 % 

WP premix @ 725 g ai/ha (1250 

ml/ha) as pre-emergence 

3.28 

(9.79) 

2.50 

(5.27) 

60.81 4.66 

(20.67) 

3.45 

(10.87) 

52.2

5 

4.12 

(15.98) 

5.23 

(26.32) 

49.18 

Pendimethalin 30% EC + 

Imazethapyr 2% SL premix @ 

960 g ai/ha (3000 ml/ha) as  pre-

emergence 

2.88 

(7.30) 

2.21 

(3.89) 

71.17 4.09 

(15.71) 

309 

(8.56) 

62.2

7 

3.64 

(12.25) 

4.76 

(21.66) 

56.36 

Pyroxasulfone 85 % WG  @ 102 

g ai/ha (120 g/ha) as PPI 

3.12 

(8.74) 

2.37 

(4.64) 

65.55 4.43 

(18.66) 

3.32 

(10.02) 

55.7

6 

3.85 

(13.82) 

5.16 

(25.58) 

48.47 

Pyroxasulfone 85% WG @ 127.5 

g ai/ha (150 g/ha) as PPI 

2.96 

(7.79) 

2.29 

(4.25) 

68.98 4.36 

(17.98) 

3.21 

(9.32) 

58.4

1 

3.71 

(12.80) 

5.04 

(24.43) 

50.54 

Pendimethalin 30% EC @ 1.0 kg 

ai/ha as  pre-emergence 

3.51 

(11.33) 

2.52 

(5.35) 

60.33 4.47 

(19.00) 

3.51 

(11.35) 

49.1

4 

4.42 

(18.58) 

5.65 

(30.95) 

37.69 

Weedy Check 5.00 

(24.00) 

3.80 

(13.47) 

- 6.23 

(37.80) 

4.81 

(22.11) 

- 5.56 

(29.89) 

7.20 

(50.77) 

- 

CD (P = 0.05) 2.65 0.66  3.04 1.84  3.11 2.61 - 

Square root transformed value (x+1) of weed count used for statistical analysis, Data in 

parenthesis are original values of weed counts and dry weight 

  

Table 2. Effect of herbicides on soybean growth, yield attributes and yield 

Treatment Plant 

height  

(cm) 

Branch

es 

(No/  

plant) 

Pods 

(No/ 

Plant) 

Seed 

index 

Seed 

yield 

(kg/ha) 

Straw 

yield 

(kg/ha) 

HI 

(%) 

Sulfentrazone + Clomazone 58 % WP 

premix @ 725 g ai/ha (1250 ml/ha) as pre-

emergence 

45.56 1.83 28.75 10.61 1142 1949 36.97 

Pendimethalin 30% EC + Imazethapyr 2% 

SL premix @ 960 g ai/ha (3000 ml/ha) as  

pre-emergence 

44.00 2.14 33.40 10.90 1323 2234 37.15 

Pyroxasulfone 85 % WG  @ 102 g ai/ha 

(120 g/ha) as PPI 

44.20 1.91 28.89 10.71 1190 2025 37.01 

Pyroxasulfone 85% WG @ 127.5 g ai/ha 

(150 g/ha) as PPI 

44.40 2.09 32.14 10.81 1276 2163 37.09 

Pendimethalin 30% EC @ 1.0 kg ai/ha as  

pre-emergence 

45.60 1.79 28.29 10.85 1104 1921 36.48 

Weedy Check 50.00 1.31 17.39 10.18 673 1150 36.85 

CD (P = 0.05) 3.56 0.33 4.65 NS 216.78 305.31 NS 

 


