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Abstract 

The study entitled “Efficacy of Tank Mixed Herbicides with Insecticides in Growth and Yield of 

Soybean (Glycine max. (L.) Merrill)” was conducted in rainfed condition under “All India Co-ordinated 

Research Project on soybean at R.A.K. College of Agriculture, Sehore (M.P.), during Kharif 

2014.Experiment was laid out in randomized block design with three replications. The treatments 

included rynaxypyre 20SC 120g a.i./ha, indoxacarb14.5SC 87g a.i./ha, quinalphos 25EC 150ga.i./ha, 

imazethapyr10SL 100g a.i./ha, quizalofop-p-ethyl 5EC 50g a.i./ha, rynaxypyre 20SC120g a.i./ha + 

imazethapyr10SL  100 ga.i/ha, rynaxypyre 20SC120g a.i/ha + quizalofop-p-ethyl5EC50ga.i./ha, 

indoxacarb14.5SC 87g a.i./ha+imazethapyr10SL 100g a.i./ha, indoxacarb14.5SC 87g a.i./ha +quizalofop-

p-ethyl 5EC 50g a.i./ha, quinalphos 25EC150g a.i./ha + imazethapyr10 SL100 g a.i./ha, quinalphos 

25EC150g a.i./ha + quizalofop-p-ethyl 5EC 50g a.i./ha and untreated check. Among the monocot weeds 

Echinochloacrusgalli Link, Degiteriasanguinalis, Dinebraarabica, Cyperusrotundus Linn. And 

Commelinabenghalensis while the dicot weeds Acalypha indica Linn, Eclipta alba, Caesuliaaxillaris 

Roxb., Digeraarvensis, Corchorousacutangulus and Phyllanthusniruriwere observed in the field. 

Application of indoxacarb14.5SC 87g ai/ha + imazathapyr10SL 100g ai/ha gave lowest weed dry weight 

and higher weed control efficiency(75.03%).Application of imazathapyr10SL 100g ai/ha alone or in 

combination with insecticides viz. indoxacarb, rynyxypyre and quinolphos recorded less weed dry 

biomass and increased weed control efficiency, imazathapyr controlled  both dicot and monocot weeds. 

Application of quizalofop-p-ethyl5EC 50g ai/ha alone and in combination with insecticides effectively 

controlled the monocot weeds especially grasses viz. Echinochloa crus Galli Link. Degiteriasanguinali 

and Dinebraarabica. In growth attributing characters of plants application of indoxacarb 14.5SC87g 

ai/ha + imazathapyr10SL 100g ai/ha gave significantly higher plant height, branches per plant, plant dry 

weight, at all observation stages of crop. The pods per plant, seeds per pod, grain yield per plant and seed 

index were higher in combined application of indoxacarb14.5SC 87g ai/ha + imazathapyr10SL 100g 

ai/ha followed by rynyxypyre20SC 120g ai/ha + imazathapyr 10SL 100g ai/ha. The seed yield (1.89t/ha) 

was significantly higher with application of indoxacarb14.5SC 87g ai/ha +imazathapyr10SL 100g ai/ha 

than all treatments except application of rynyxypyre20SC 120g ai/ha + imazathapyr10SL 100g ai/ha 

(1.69t/ha). 

 

Keywords: compatibility, herbicides, insecticides, monocots, dicots, plant height, plant dry weight, seed 

yield, seed index 

 

Introduction 

Soybean [Glycine max (L.) Merrill] has established its recognition as both a pulse and an 

oilseed crop and ranks third among oilseed crop grown in India. It has very high potential 

among grain legume crops for combating acute malnutrition. Soybean is also a good source of 

dietary fibre, calcium, magnesium, phosphate, thiamine, riboflavin, niacin, etc. Soybean has 

also been reported to have medicinal properties in combating diabetes, cancer, heart disease, 

etc. Another significance of this crop is in its ability to fix atmospheric nitrogen. The low 

productivity of soybean both at national and state level is attributed to biotic and abiotic 

stresses like drought, weeds, insect-pests and disease. Among these weeds are also important 

biotic constraints in achieving higher soybean productivity. They are reported to cause yield 

loss up to 50% depending up on spacing, intensity and crop interaction (Chandel and Saxena, 

1988. Singh, 2007) [3, 19].  Soybean crop is highly prone to weed infestation which is a major 

cause of low productivity of soybean in India and it reduces the yield up to 20-89% (Dubey. 

2002). The major weed flora observed in the experimental plot were the following: 

Echinochloa colona, Echinochloa crus Galli, Digitaria marginata, Digera arvensis, Eclipta 

alba, Amaranthus viridis, Parthenium hysterophorus, Commelina benghalensis, 

Altrnenthraphiloxeroides, Phylanthu sniruri and Cyperus rotundus.  
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Severe weed competition is one of the major constraints 

responsible for low productivity of soybean in Madhya 

Pradesh. Weeds are responsible for reduction in soybean yield 

and they lead to environmental degradation through 

destruction of native plants and diseases of crops, create 

unsafe conditions. In recent decades, the predominant weed 

control method in many parts of the world has been the use of 

effective and reliable chemical herbicides. Herbicides are the 

most successful weed control technology ever developed as 

they are selective, cost effective, fairly easy to apply, have 

persistence that can be managed, and offer flexibility in 

application time. The crop yield losses are (25-33%) due to 

insect-pest. Being a highly proteineous crop, soybean is 

reported to be attacked by 273spp. of insect, out of which two 

dozen are of economic significance (Rawat and Kapor. (1998) 
[9] common cutworm, Spodoptera litura, pod borer, 

Helicoverpa armigera (Hubner); stemfly Ophiomyia phaseoli 

(Tryon) and whitefly; Bemisia tabaci Genn. Were considered 

as the major pests while the rests were of minor importance 

on the basis of population densities per plant, nature and 

extent of damages, and yield reduction. Weed competition in 

soybean is 15-35 DAS and the some insect like girdle beetle, 

blue beetle and stem fly infestation is 25-30DAS. It is the 

crucial time of control of both weeds and insects. If 

insecticides and herbicides applied tank mixture it will save 

time, labour cost and equipment use. Applications of 

compatible mixtures are more environmentally sound, less 

expensive and can control a broader spectrum of weed species 

than the continuous application of sole herbicides. Weed 

competition in soybean is 15-35DAS and the some insect like 

girdle beetle, blue beetle and stem fly infestation is 25-

30DAS. It is the crucial time of control of both weeds and 

insects. Hence present investigation was conducted to know 

the response of compatible herbicides and insecticides in 

weed intensity and weed control in soybean crop. 

 

Materials and Method 

The experiment was laid out in the Research Farm of R.A.K. 

college of Agriculture, Sehore (Madhya Pradesh) under, All 

India Coordinated Research Project on Soybean during Kharif 

2014.The treatments included rynaxypyre20SC 120g a.i./ha, 

indoxacarb14.5SC 87g a.i./ha, quinalphos25EC 150g a.i./ha, 

imazethapyr10SL 100g  a.i./ha, quizalofop-p-ethyl5EC 50g 

a.i./ha, rynaxypyre20SC 120g a.i./ha + imazethapyr10SL 100 

ga.i/ha, rynaxypyre20SC 120g a.i/ha + quizalofop-p-ethyl5EC 

50g a.i./ha, indoxacarb14.5SC 87g a.i./ha+imazethapyr10SL 

100g a.i./ha, indoxacarb14.5SC 87g a.i./ha +quizalofop-p-

ethyl5EC 50g a.i./ha, quinalphos25EC 150g  a.i./ha + 

imazethapyr10SL 100g  a.i./ha, quinalphos25EC 150g  a.i./ha 

+ quizalofop-p-ethyl5EC 50g a.i./ha and untreated check. The 

variety JS95-60 has been selected for experiment it was 

developed by J.N.K.V.V. Jabalpur (M.P.) by simple selection 

from PS72-73.The plants are 45-50cm tall and lenciolate 

leaves. It completes flowering in early 32-34days, flowers are 

purple in colour. Physiological maturity attained in 82-89 

days (extra early). The grain yield of this genotype is 2.0-2.2 

t/ha with seed index of 12-13g. For studying the influence of 

different treatments on soybean, several observations were 

recorded on the growth parameters and yield attributing 

characters of crop. For recording pre- and post-harvest 

observations, three plants were randomly selected for each 

plot and tagged with labels for various observations on 

growth parameters and yield attributes as followed in pre 

harvest parameter are-plant height (cm/plant), branches (no.), 

dry biomass (g/plant), number of root nodules and nodule dry 

weight (mg/plant). Post harvest parameters are number of 

pods, number of seeds, seed yield, straw yield, seed index. 

 

Soil 

The soil of the experiment field was medium black clay loam 

in texture fairly deep having a slight slope from west to east, 

which provides good drainage. Soil sample were collected 

randomly from different places of the field at 0-30cm depth to 

access the initial fertility status of the soil of experimental 

field with the help of a screw type soil auger. After this a 

composite sample was prepared for the analysis of organic 

carbon, available nitrogen, phosphorus, potassium, pH and 

electric conductivity. The analytical values of soil pH 7.78. 

The initial soil test results were N 220.4 kg/ha available 

P12.60kg/ha and available K 480.60 kg/ha. Experiment was 

laid out in randomized block design with three replications. 

 

Climate and weather condition  

Sehore is situated in the eastern part of Vindhyan Plateau in 

sub-tropical zone at the latitude of 230 12’ North and 

longitude of 770 05’ East at and latitude of 498.77m above 

mean sea level in Madhya Pradesh. The average rainfall 

varies from 1000 to1200mm concentrated mostly from June 

to September. The mean annual maximum and minimum 

temperature are 31.160C and 18.50 C, respectively. The 

summer months are hot and May is the hottest month having a 

maximum temperature up to 45.600C.Winter month 

experienced mild cold with an average temperature from 

16.560C to 8.740 C, December is the coldest month as 

temperature reaches up to50C. During the crop season total 

rainfall was 669.5mm concentrated in 49 rainy days with 

maximum and minimum rainfall, ranged from 143.0mm to 

0.5 was observed in 35th and 37th and 38th meteorological 

standard week, respectively. The maximum temperature 

ranged from 42.380C to 28.140C was observed in 23th and 37th 

meteorological standard week, respectively, and the minimum 

temperature ranged from 17.280C to 29.820C was observed in 

43th and 23rd meteorological standard week, respectively, 

while, the maximum relative humidity of 88.85% was 

observed in 24th meteorological week and the minimum 

relative humidity of 64.80% was recorded in 30th 

meteorological week.  

 

Results & Discussion 

Details of observation recorded on growth characters, yield 

and its attributing parameters. 

 

3.1 Crop Growth Parameter 

3.1.1 Plant Height (cm) 

Periodic observation at 20 days interval presented in table 1. 

Indicated that gain in height during early part of life span was 

rapid and it continued up to 70 DAS stage. There after it was 

constant up to maturity stage, the effect of treatment was 

significant at all observation stage. At 30,50 and 70DAS 

stages highest plant height was recorded in combined 

application of indoxacarb 14.5SC  87g ai/ha+imazathapyr 

10SL 100g ai/ha. Significantly it was at par with the 

treatments rynyxypyre20SC 120gai/ha + imazathapyr10SL 

100g ai/ha, quinolhos25EC 150g ai/ha + 

imazathapyr10SL100g ai/ha and alone application of + 

imazathapyr10SL 100g ai/ha and at 50 DAS treatment 

rynyxypyre20SC 120g ai/ha +quizalofop-p-ethyl 5EC 50g 

ai/ha. The lowest plant height was recorded in untreated check 

at all observation stages. 
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3.1.2 Branches/plant (no) 

The soybean plant produced branches with advancement in 

age up to 70 DAS stage, in respective of treatment. At 30,50 

and 70 DAS stage recorded highest number of branches under 

combined application of indoxacarb14.5SC 87g ai/ha + 

imazathapyr10SL  100g ai/ha and it was at par with the 

treatments rynyxypyre20SC 120g ai/ha + imazathapyr10SL 

100g ai/ha, quinolphos25EC 150g ai/ha + imazathapyr10SL 

100g ai/ha, alone application of imazathapyr10SL 100g ai/ha  

and remaining treatments. The higher value of both the 

parameters in respect of weed control treatments may be 

assigned to the extent of crop weed competition because the 

herbicide imazathapyr applied as a post emergence, it control 

weeds by suppress their root and shoot growth. Thereafter, 

extent of crop-weed competition stress mainly for light, 

nutrient, moisture and space was reduced and individual plant 

had more favorable growing condition in weed free 

environment. The combined application of herbicides and 

insecticides effectively controlled the weeds and insects both 

so that crop was free from weeds and insects.  

 

3.1.4 Dry weight per plant (g) 

The dry weight per plant showed a rapid increase with 

advancement in plant age up to maturity stage.At30, 50 and 

70DAS stages is presented in table2.The combined 

application of indoxacarb14.5SC 87g ai/ha + imazathapyr 

10SL 100g ai/ha were recorded highest dry weight of plant 

and it was at par with the treatments rynyxypyre20SC 120g 

ai/ha + imazathapyr10SL 100g ai/ha, quinolphos 25EC 150g 

ai/ha + imazathapyr10SL 100g ai/ha and remaining 

treatments. The lowest plant dry weight was recorded in 

untreated check at all observation stages. Less crop 

competition at first place for nutrient and moisture and second 

place for space and light. Simultaneously control of insects 

could be possible reason for higher dry weight per plant. 

Prachand et al. (2014) [7] reported that the application of 

imazathapyr increase dry matter of plants. 

 

3.1.3 Root nodules/plant and nodules dry weight (g) 
The variation in number of nodules/plant and its dry weight at 

different growth stages is presented in table 3 the variation in 

number of nodules by different treatments was significant at 

both stages of observation. At 30 and 50 DAS highest number 

of root nodules and was found in treatment indoxacarb14.5SC 

87g ai/ha + imazathapyr10SL 100g ai/ha and higher dry 

weight of root nodules (11.03 and 34.43mg) than all the 

treatments, it was at par with the treatments 

rynyxypyre20SC120gai/ha+imazathapyr10SL100gai/ha, 

alone application of imazathapyr10SL 100g ai/ha and 

quinolphos25EC 150g ai/ha+ imazathapyr10SL 100g ai/ha. 

The minimum number of root nodules was found in untreated 

check treatment. This variation could be explained in terms of 

less crop-weed competition for space of rhizosphere, nutrient, 

soil moisture and sunlight. Since the presence of more weeds 

in treatments will provide less rhizospheric space for crop 

which results to less nodules both quantitatively as well as 

qualitatively. 

 

4.2.6 Crop growth rate (g/m2/day) and Relative growth 

rate (g/g/day) 

For the assessment of average daily increment in stand 

biomass, crop growth rate is an important characteristic, 

which is termed as rate of dry matter production. Presented in 

table 4 it was determined as rate of dry matter accumulation 

by crop stand per unit ground area per unit time. At 30-50 

days interval and 50-70 days interval CGR was found highest 

in indoxacarb14.5SC  87g ai/ha + imazathapyr 10SL 100g 

ai/ha was found significant it was followed by 

rynyxypyre20SC  120g ai/ha + imazathapyr 10SL100g ai/ha 

at 30-50 days interval and at 50-70 days interval alone applied 

imazathapyr 10SL 100g ai/ha. The lowest value of CGR 

recorded in untreated check at all observation stages. It is an 

index of the amount of growing per unit dry weight of plant 

per unit time. The relative growth rate (RGR) at any stage is 

ratio of the increase in biomass on per unit of biomass 

previously present. It is also called efficiency index. RGR 

increased with successive growth stages; it had not significant 

in both intervals. At 30-50 days interval maximum RGR 

(0.02g/g/day) was noticed in rynyxypyre20SC 120g ai/ha 

quizalofo-p-ethyl5EC 50g ai/ha and 50-70days interval 

maximum RGR (0.02g/g/day) were recorded in almost 

treatments either alone or combined application. 

 

3.1 Yield attributing Characters 

4.2.8 Pods/plant (no) 

Response of pods per plant, seeds per pod, grain yield per 

plant and 100 seed weight to various treatments was 

significant. The treatment is well explained in the light of 

competition stress and clean cultivation from weeds and 

insects. Among the treatments indoxacarb14.5SC 87g ai/ha + 

imazathapyr10SL100g ai/ha recorded significantly higher 

pods per plant in comparison to other treatments and it was at 

par with rynyxypyre20SC 120g ai/ha + 

imazathapyr10SL100g ai/ha. Similar findings reported by 

Barkhade et al. (2013) [2] The number of pods per plant 

differed significantly due to different treatments. The 

combined application of indoxacarb14.5SC 87g ai/ha + 

imazathapyr10SL 100g ai/ha and rynyxypyre 20SC 120g 

ai/ha+ imazathapyr10SL 100g ai/ha recorded significantly 

higher pods per plant and it was at par with the treatment 

quinolphos 25EC 150g ai/ha + imazathapyr10SL 100g ai/ha 

and alone application of imazathapyr10SL 100g ai/ha. The 

present investigation also revealed that significant reduction 

in all the yield components in untreated check. Thus, the crop-

weed competition affects all the important physiological 

parameters which in turn reduce the various yield components 

thereby finally reducing the yield. If weed removal in early 

growth stage of crop and keeping insect free environment it 

provided lowest crop weed competition and boosted yield 

substantially.  

 

4.2.9 Seeds/pod (no) 

Seeds per pod were significantly differed by various 

treatments. Treatment indoxacarb14.5SC 87gai/ha+ 

imazathapyr10SL 100g ai/ha recorded highest number of 

seeds per pod (2.93). It was at par with rest of the treatments. 

The minimum number of seeds per pod was recorded under 

untreated check (2.33). The seeds per pod, grain yield per 

plant and seed index was also recorded higher in treatment 

indoxacarb14.5SC 87g ai/ha + imazathapyr10SL 100g ai/ha 

over the untreated check. These parameter can be explained in 

the light of boldness and sound grains in treated plots. Similar 

result was reported by Yadav et al. (2009) [23], Vijayalaxami 

et al. (2012) and Prachand et al. (2014) [7]. 

 

4.2.10 Grain yield/plant (g) 

The data on grain yield per plant presented in table 5 

indicated significant differences due to various treatments. 

Treatment under combined application of herbicide with 

insecticide, indoxacarb14.5SC 87g ai/ha + imazathapyr10SL 
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100g ai/ha recorded highest grain yield per plant (8.73g) 

followed by rynyxypyre20SC 120g ai/ha + imazathapyr10SL 

100g ai/ha (6.30g) Lowest grain yield per plant was recorded 

in untreated check (3.73g). 

 

4.2.11 Seed index 

It is evident from the table 5 that the seed index was recorded 

not influenced significantly by the treatments. Although, 

combined application of indoxacarb14.5SC 87g ai/ha+ 

imazathapyr10SL 100g ai/ha and quinolphos25EC 150g ai/ha 

+ quizalofo-p- ethyl5EC 50g ai/ha recorded higher seed index 

(11.17g) followed by alone application of quizalofo-p- 

ethyl5EC 50g ai/ha(11.0g). 

 

 

4.2.15 Grain yield (t/ha) 

The observation on grain yield t/ha indicated the significant 

differences due to various treatments and is presented in table 

6. Among the treatments indoxacarb 14.5SC 87g ai/ha+ 

imazathapyr10SL 100g ai/ha (1.89t/ha) recorded higher grain 

yield and significantly it was at par with rynyxypyre 20SC 

120g ai/ha + imazathapyr 10SL 100g ai/ha (1.69t/ha). Lowest 

grain yield per hectare was recorded under untreated check 

(1.04 t/ha).Grain yield is an important parameter, which 

decides the efficiency superiority or stability of a particular 

treatment over treatments. indoxacarb 14.5SC 87g ai/ha + 

imazathapyr 10SL 100g ai/ha (1.89t/ha) gave significantly 

higher grain yield and it was at par with rynyxypyre 20SC 

120g ai/ha + imazathapyr 10SL 100g ai/ha (1.69t/ha).The 

crop-weed competition reduce weeds at early stage of crop 

growth season at the lowest possible limit and provided 

almost weeds and insects free environment. Differences in 

soybean yield were attributed to differences in weed control, 

more the weeds present in treatment lesser will be the grain 

yield Werling et al. (1988). It may probably the reason for 

higher yield in imazathapyr and its combination in different 

insecticides. Similar result was opined by Anonymous (2013). 

In soybean yield attributes like number of pods per plant, 

number of seeds per plant and 100 seed weight are important 

in determining the yield potential. The crop weed competition 

reduced the yield components in soybean and thereby cause 

significant reduction in grain yield reported by Godec and 

Opacic (1998).The present investigation also revealed that 

significant reduction in all the yield components in untreated 

check. Thus, the crop-weed competition affects all the 

important physiological parameters which in turn reduce the 

various yield components.So removal early season weeds and 

control of insects, provide lowest crop-weed competition 

stress keeping weed clean environment which boosted yield 

substantially in respect pods per plant, seeds per pod and 

grain yield per plant.  

 

4.2.16 Straw yield (t/ha) 

Increase in straw yield is directly related with increase in 

vegetative growth of the plant. Data presented in table 

6.Indicated that different treatments gave significant effect on 

straw yield of soybean. Among the treatment under 

indoxacarb14.5SC 87g ai/ha + imazathapyr10SL100g ai/ha 

recorded significantly higher value of straw yield (1.70t/ha) it 

was at par with rynyxypyre 20SC 120g ai/ha + imazathapyr 

10SL100g ai/ha (1.60t/ha), respectively. Lowest straw yield 

per hectare was recorded in untreated check treatment 

(1.19t/ha). Increase in straw yield is directly related with 

increase in vegetative growth of the plant. The different 

treatments had significant effect on straw yield and biological 

yield of soybean. Among the treatments, indoxacarb14.5SC 

87g ai/ha + imazathapyr 10SL 100g ai/ha (1.70t/ha) followed 

by rynyxypyre 20SC 120g ai/ha + imazathapyr 10SL 100g 

ai/ha (1.60t/ha), quinolphos 25EC 150g ai/ha + imazathapyr 

10SL 100g ai/ha (1.43t/ha). Lowest straw yield per hectare 

was recorded in untreated check. It is also clear from findings 

that percent seed yield increase was more than straw yield 

(reducing the seed: straw ratio) due to weed control which 

confirms that translocation of assimilated food reserve from 

source to sink was high in treated plot. This is in conformity 

with the findings reported by (Singh and Jolly 2004) [19]. The 

availability of plant nutrients depends upon the soil moisture, 

with the decrease in the availability of soil moisture, the 

nutrient uptake also get reduced. Hence, effect of soil 

moisture and nutrients under severe competition between crop 

and weeds is additive. Therefore, keeping the plots free from 

weeds at the early stages of the crop growth is most 

appropriate way for obtaining higher biological yield. This 

has been reflected in soybean production in the present 

investigation. 

 

4.2.17 Biological yield (t/ha) 

The observation on biological yield t/ha indicated the 

significant differences due to various treatments and is 

presented in table 6. Among the treatments indoxacarb14.5SC 

87gai/ha + imazathapyr10SL100g ai/ha gave highest value of 

biological yield (3.60t/ha) and it was followed by 

rynyxypyre20SC120g ai/ha + imazathapyr10SL 100g ai/ha 

(3.30t/ha). Lowest biological yield per hectare was recorded 

under untreated check treatment (2.23t/ha).  

 

4.2.18 Harvest index (%) 

The data on harvest index indicated significant differences 

due to various treatments in table 6. Application of 

indoxacarb14.5SC 87g ai/ha + imazathapyr10SL100g ai/ha 

gave highest value of harvest index (52.67%).Significantly it 

was at par with the treatments quinolphos25EC 150g 

ai/ha+quizalofo-p-ethyl5EC 50g ai/ha (52.49%) quinolphos 

25EC 150g ai/ha+ imazathapyr10SL 100g ai/ha. It is also 

clear from the findings that percent seed yield increase was 

more than straw yield due to weed and insect control which 

conforms that translocation of assimilated food reserve from 

source to sink was high in treated plots. It was also reported 

by Vijayalaxmi et al. (2012) [21]. 

 

Economics 

The cost of cultivation, net returns, and cost benefit ratio of 

different weed control treatments are detailed in table 7 

aplication of indoxacarb 14.5SC 87g ai/ha + imazathapyr 

10SL 100g ai/ha recorded highest net return  37528/ha 

followed by the treatment rynyxypyre 20SC 120g ai/ha + 

imazathapyr 10SL 100g ai/ha  31688 /ha. Similarly the 

Benefit: Cost ratio was higher in treatment indoxacarb 14.5SC 

87g ai/ha + imazathapyr 10SL 100g ai/ha (1:2.41) followed 

by the treatment rynyxypyre 20SC 120g ai/ha + imazathapyr 

10SL 100g ai/ha (1:2.22).Similar report was reported by 

Prachand et al.(2014) [7]. 
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Table 1: Plant height (cm)/plant and branches (no.)/plant at different stages as influenced by various treatments. 

 

S. 

No 
Treatments 

Dose g 

a.i./ha 
Plant height (cm) Branches /Plant (no) 

   

30 

DAS 

50 

DAS 

70 

DAS 
Maturity 

30 

DAS 

50 

DAS 

70 

DAS 
Maturity 

Insecticides 

T1 Rynyxypyre20SC 120 22.37 28.5 35.73 35.73 2.5 5.97 7.4 7.4 

T2 Indoxacarb14.5SC 87 23.1 30.63 35.1 35.1 2.73 6 7.63 7.63 

T3 Quinolphos25EC 150 22.4 31.7 35.07 35.07 3.07 5.87 8 8 

Herbicides 

T4 Imazathapyr10SL 100 26.43 33 38.87 38.87 3.2 6.3 8.4 8.4 

T5 Quizalofo-p-ethyl5EC 50 24.2 31.13 34.67 34.67 2.77 5.97 7.87 7.87 

Insecticides + Herbicides 

T6 
Rynyxypyre20SC+ 

Imazathapyr10SL 
120+100 26.8 34.2 40.9 40.9 3.5 7.7 8.5 8.5 

T7 
Rynyxypyre20SC+  Quizalofo-p- 

ethyl5EC 
120+50 24.7 32.93 36.03 36.03 2.73 6.1 7.63 7.63 

T8 
Indoxacarb14.5SC+ 

Imazathapyr10SL 
87+100 30.77 37.93 43.17 43.17 3.63 8.37 8.83 8.83 

T9 
Indoxacarb14.5SC+ Quizalofo-p-

ethyl5EC 
87+50 25.8 30.23 36.53 36.53 2.87 6.83 7.4 7.4 

T10 
Quinolphos25EC+  

Imazathapyr10SL 
150+100 26.77 33.53 40.27 40.27 3.4 7.07 7.7 7.7 

T11 
Quinolphos25EC+  Quizalofo-p-

ethyl5EC 
150+50 24.63 31.67 36.77 36.77 3.23 5.97 8.07 8.07 

T12 Untreated  check 
 

21.63 26.1 34 34 2.4 5.7 6.5 6.5 

 
Table 2: Plant above ground dry biomass (g)/plant at different stages as influenced by various treatments. 

 

S. NO. Treatments g ai/ha 
Plant dry weight (g) 

30 DAS 50 DAS 70 DAS Maturity 

Insecticides 

T1 Rynyxypyre20SC 120 1.77 4.53 8.77 9.00 

T2 87 1.97 4.97 8.63 8.97 

T3 Quinolphos25EC 150 2.07 4.52 9.30 10.37 

Herbicides 

T4 Imazathapyr10SL 100 2.20 5.82 11.37 11.67 

T5 Quizalofo-p-ethyl5EC 50 2.23 5.31 8.57 10.23 

Insecticides + Herbicides 

T6 Rynyxypyre20SC+   Imazathapyr 10SL 120+100 2.63 6.45 11.33 13.27 

T7 Rynyxypyre20SC+  Quizalofop-p-ethyl 5EC 120+50 2.17 4.35 9.50 10.33 

T8 Indoxacarb14.5SC+  Imazathapyr10SL 87+100 2.83 6.97 12.60 13.75 

T9 Indoxacarb14.5SC+ Quizalofo- p-ethyl5EC 87+50 2.00 4.52 8.73 10.83 

T10 Quinolphos25EC+  Imazathapyr10SL 150+100 2.63 6.09 10.23 11.18 

T11 Quinolphos25EC+ Quizalofo-p- ethyl5EC 150+50 1.97 4.87 9.10 10.47 

T12 Untreated  check 
 

1.50 3.69 6.70 8.80 

 

Table 3: Root nodules (no)/plant and Nodule dry weight (mg)/plant at different stages as influenced by various treatments. 
 

Treatments 
Nodules/Plant (no) Nodules/Plant (mg) 

g a.i./ha 30 DAS 50 DAS 30 DAS 50 DAS 

Insecticides 

T1  Rynyxypyre20SC 120 11.17 18.97 8.27 21.17 

T2   Indoxacarb14.5SC 87 10.43 16.4 8.13 21 

T3   Quinolphos25EC 150 10.97 17.17 8.2 22.1 

Herbicides 

T4   Imazathapyr10SL 100 13.73 20.83 10.33 30.13 

T5   Quizalofo-p-ethyl5EC 50 11.87 19.2 9.87 26.67 

Insecticides + Herbicides 

T6   Rynyxypyre20SC+ Imazathapyr10SL 120+100 14.07 21.87 10.67 32.17 

T7    Rynyxypyre20SC+ Quizalofop-p-ethyl5EC 120+50 11.5 17.1 9.43 28.67 

T8    Indoxacarb14.5SC+Imazathapyr10SL 87+100 14.83 25.4 11.03 34.43 

T9   Indoxacarb14.5SC+ Quizalofo- p-ethyl5EC 87+50 12.5 16.3 9.17 27 

T10  Quinolphos25EC+ Imazathapyr10SL 150+100 12.67 20.53 10.13 31.33 

T11 Quinolphos25EC+ Quizalofo-p-ethyl5EC 150+50 11.76 18.1 9.4 28.33 

T12  Untreated  check 
 

10.1 15.53 7.43 20.93 
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Table 4: Crop growth rate and Relative growth rate at different stage as influenced by various treatments. 

 

Treatments 
Crop growth rate(g/m2/day) Relative growth rate(g/g/day) 

g a.i./ha 30-50  DAS 50-70  DAS 30-50 DAS 50-70 DAS 

Insecticides   

T1  Rynyxypyre20SC 120 6.96 12.84 0.036 0.026 

T2  Indoxacarb14.5SC 87 8.48 11.11 0.033 0.023 

T3  Quinolphos25EC 150 7.43 14.48 0.036 0.026 

Herbicides   

T4   Imazathapyr10SL 100 10.97 16.81 0.043 0.027 

T5   Quizalofo-p-ethyl5EC 50 10.13 9.87 0.033 0.023 

Insecticides + Herbicides   

T6    Rynyxypyre20SC+Imazathapyr10SL 120+100 11.58 14.79 0.036 0.023 

T7   Rynyxypyre20SC+Quizalofo- p-ethyl5EC 120+50 7.84 15.6 0.03 0.046 

T8   Indoxacarb14.5SC+Imazathapyr10SL 87+100 12.54 17.06 0.046 0.023 

T9   Indoxacarb14.5SC+Quizalofo- p-ethyl5EC 87+50 7.63 12.78 0.033 0.026 

T10    Quinolphos25EC+Imazathapyr10SL 150+100 10.46 12.57 0.043 0.023 

T11   Quinolphos25EC+Quizalofo-p- ethyl5EC 150+50 8.79 12.83 0.04 0.027 

T12   Untreated  check   6.63 9.13 0.046 0.03 

 

Table 5: Yield attributing characters as influenced by various treatments. 
 

S.NO. Treatments g ai/ha 
Pods/plant 

(no) 

Seed/pod   

(no) 

Grain  yield 

(g/plant) 

Seed index 

(g) 

Insecticides 
     

T1 Rynyxypyre20SC 120 18.07 2.4 3.97 10.17 

T2 Indoxacarb14.5SC 87 18.2 2.33 3.77 10.67 

T3 Quinolphos25EC 150 18.63 2.37 4.03 10.5 

Herbicides 
 

T4 Imazathapyr10SL 100 21.83 2.67 6.13 10.67 

T5 Quizalofo-p-ethyl5EC 50 20.53 2.53 5.77 11 

Insecticides + Herbicides 
 

T6 Rynyxypyre20SC+   Imazathapyr 10SL 120+100 24.3 2.83 6.3 10.83 

T7 
Rynyxypyre20SC+  Quizalofop-p-ethyl 

5EC 
120+50 20.43 2.74 5.83 10.83 

T8 Indoxacarb14.5SC+  Imazathapyr10SL 87+100 24.3 2.93 8.73 11.17 

T9 
Indoxacarb14.5SC+ Quizalofo- p-

ethyl5EC 
87+50 20.33 2.67 5.67 11 

T10 Quinolphos25EC+  Imazathapyr10SL 150+100 23.3 2.83 6.1 10.5 

T11 Quinolphos25EC+ Quizalofo-p- ethyl5EC 150+50 20.17 2.4 5.5 11.17 

T12 Untreated  check 
 

17.63 2.27 3.73 10.17 

 
Table 6: Grain yield (t/ha), straw yield (t/ha), Biological yield (t/ha) and harvest index (%) as influenced by various treatments. 

 

S.NO. Treatments 
g ai/ha 

Grain yield 

(t/ha) 

straw yield 

(t/ha) 

Biological yield 

(t/ha) 

Harvest  

(%) Insecticides 

T1 Rynyxypyre20SC 120 1.083 1.217 2.300 47.08 

T2 Indoxacarb14.5SC 87 1.073 1.195 2.268 47.31 

T3 Quinolphos25EC 150 1.110 1.250 2.360 47.03 

Herbicides 
     

T4 Imazathapyr10SL 100 1.527 1.507 3.034 50.32 

T5 Quizalofo-p-ethyl5EC 50 1.260 1.440 2.700 46.66 

Insecticides + Herbicides 
     

T6 Rynyxypyre20SC + Imazathapyr 10SL 120+100 1.697 1.603 3.300 51.42 

T7 
Rynyxypyre20SC + Quizalofop-p-ethyl 

5EC 
120+50 1.340 1.500 2.840 47.18 

T8 Indoxacarb14.5SC+  Imazathapyr10SL 87+100 1.897 1.703 3.600 52.69 

T9 
Indoxacarb14.5SC+ Quizalofo- p-

ethyl5EC 
87+50 1.493 1.573 3.066 48.69 

T10 Quinolphos25EC + Imazathapyr10SL 150+100 1.533 1.433 2.966 51.68 

T11 Quinolphos25EC+ Quizalofo-p- ethyl5EC 150+50 1.443 1.300 2.743 52.6 

T12 Untreated  check 
 

1.040 1.200 2.233 46.57 
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Table 7: Economics of various treatments. 

 

S. 

No. 

 

Treatments 

 

g  ai/ha 
 

Grain 

yield 

(t/ha) 

Straw yield 

(t/ha) 

Gross 

returns 

( /ha) 

Total cost 

of 

treatment 

Cost of 

cultivation 

Net 

returns 

( /ha) 

Cost Benefit ratio (per 

 invested ) 

T1 Rynyxypyre20SC 120 1.083 1.217 35532 875 21325 14207 1:1.66 

T2 Indoxacarb14.5SC 87 1.073 1.293 35423 1285 21735 13688 1:1.62 

T3 Quinolphos25EC 150 1.110 1.290 36525 962 21412 15113 1:1.70 

T4 Imazathapyr10SL 100 1.527 1.507 49578 2000 22450 27128 1:2.20 

T5 Quizalofo-p-ethyl5EC 50 1.260 1.440 41400 1800 21850 19550 1:1.89 

T6 
Rynyxypyre20SC+   

Imazathapyr 10SL 
120+100 1.697 1.603 54918 2475 22925 31993 1:2.39 

T7 
Rynyxypyre20SC+ 

Quizalofop-p-ethyl 5EC 
120+50 1.340 1.560 44100 2275 22725 21375 1:1.94 

T8 
Indoxacarb14.5SC+  

Imazathapyr10SL 
87+100 1.897 1.703 61168 2885 23335 37833 1:2.62 

T9 
Indoxacarb14.5SC+ 

Quizalofo- p-ethyl5EC 
87+50 1.493 1.573 48723 2685 23135 25588 1:2.10 

T10 
Quinolphos25EC+  

Imazathapyr10SL 
150+100 1.533 1.433 49573 2562 23012 26561 1:1.86 

T11 
Quinolphos25EC+ Quizalofo-p- 

ethyl5EC 
150+50 1.443 1.290 46515 2362 22812 23703 1:1.96 

T12 Untreated  check - 1.040 1.160 34100 0 20450 13733 1:1.66 

 

Conclusion  

The combined application of herbicides and insecticides 

indoxacarb 14.5SC 87g ai/ha + imazathapyr 10SL 100g ai/ha 

gave significantly higher plant height, branches per plant, 

plant dry weight. At all growth stages of crop. Treatments 

differed significantly in number of nodules per plant and 

nodule dry weight. Combined application of herbicide and 

insecticides indoxacarb14.5SC 87g ai/ha + imazathapyr10SL 

100g ai/ha recorded higher net return of  37528/ha and cost: 

benefit ratio (1:2.64) followed by rynyxypyre20SC120g 

ai/ha+ imazathapyr10SL 100g ai/ha with  31688 /ha and 

1:2.41, respectively. 
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