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ABSTRACT : The whitefly is highly polyphagous in nature and causes direct and indirect damage by feeding on 

leaves as well acting virus vector. In view of its significant damage potential, a few number of insecticides were 

evaluated against the whitefly under field conditions. Study on efficacy of insecticides shows that Spiromesifen 

(22.9% SC) (Oberon 240 SC) @ 600 ml/ha (137.4 g a.i./ha) had significantly lower population of whitefly in 

comparison to other treatments (dimethoate (30% EC) and imidacloprid (17.8% SL). Maximum seed cotton yield 

20.17 and 31.33 q/ha and incremental cost (12.91 and 4.37) was observed in spiromesifen (22.9% SC) (Oberon 

240 SC) @ 600 ml/ ha (137.4 g a.i./ha) during 2015 and 2016, respectively which was significantly higher than 

rest of the treatments. 
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 Cotton (Gossypium spp.) is a major 

commercial crop also known as "White Gold", 

unanimously designated as “King of Fibres” and 

has a global significance which is grown for both 

lint and seed. India is the only country where all 

four cultivated species (G. hirsutum, G. 

barbadense, G. arboreum and G. herbaceum) of 

cotton are grown on commercial scale. The 

important insect pests that affect cotton 

production are whitefly, leafhopper, aphids and 

thrips among the sap sucking pests and boll 

worms (American, Pink and Spotted) and 

Spodoptera among the leaf eating caterpillars. 

Prior to introduction of Bt cotton, the crop was 

under a severe threat of Lepidopteron pests 

(Spotted bollworm, American bollworm, Pink 

bollworm and Tobacco caterpillar). Few years 

later, a very high population of sap sucking 

insects (thrips, leafhopper, whitefly, aphid and 

mealy bug) was witnessed on Bt cotton which is 

the major constraint in cotton production.

 Whitefly, Bemisia tabaci belongs to family 

Aleyrodidae of Hemiptera order was first 

observed in the late 1920s and early 1930s by 

(Misra and Lamba, 1929) in northern India.  

Whitefly is a cosmopolitan pest of several crops, 
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including cotton and vegetables. This pest 

causes damage directly by sucking cell sap. In 

heavy infestation it has the potential to remove 

significant amounts of phloem sap resulting in 

the reduction of plant vigour and honeydew 

excreted by the insect which interfere in normal 

photosynthesis with growth of sooty mould. It 

also reduces the quality and marketability of 

harvest products (Oliveira et al., 2001). Cotton 

leaf curl virus disease is also transmitted 

through the whitefly, which causes significant 

yield losses if it occurs in the early stages of crop 

growth (Duffus, 1987). The population build up 

of this pest largely depends upon abiotic factors. 

Temperature and humidity had a significant role 

in population build up of this pest (Mehra and 

Rolania, 2017; Rolania et al., 2018). For 

management of whitefly a number of insecticides 

have been recommended. Frequent and 

indiscriminate use of these insecticides, 

tolerance to these insecticides starts appearing 

in the insects. The insecticides with novel mode 

of action including neonicotinoids and growth 

regulators have been proved to be most effective 

against sucking pests as compared to the 

conventional insecticides. The study was  

initiated to compare the efficacy of some 

conventional and new insecticides on the sucking 

insect pests of cotton. It was reported that 

spiromesifen is safe on beneficial organisms and 

has a favorable environmental profile (Nauen et 

al., 2002). Therefore of spiromesifen (22.9% SC) 

(Oberon 240 SC), imidacloprid (17.8% SL) and 

(diamethoate 30% EC) was evaluated on cotton 

for management of whitefly, Bemisia tabaci.

MATERIALS AND METHODS

 The two year research trial were 

conducted at Cotton Research Area of CCS 

Haryana Agricultural University, Hisar during 

kharif, 2015 and 2016 to evaluate the efficacy 

of spiromesifen (22.9% SC) (Oberon 240 SC), 

imidacloprid (17.8% SL) and diamethoate 

(30% EC) against whitefly in cotton. The 

experiment contain of four treatments with five 
2replications in a plot size of 24m  in a randomized 

block design with row to row spacing of 67.5 cm. 

and plant to plant spacing was 30 cm. All 

agronomic practices were followed to raise a 

healthy crop. The crop was sprayed when 

population of the above pest crossed economic 

threshold level. The plots were sprayed with 

different insecticides using 500 water/ha. 

Observations on the pest population before 

spray and after spray were recorded by 

counting the number of whitefly (adult) on 5 

randomly selected plants/plot taking three 

leaves from upper, middle and lower canopy 

of the plant. Nymphal count was made before 

spray and 3, 7 and 10 days after spray from 

the tagged leaves. The crop was harvested at 

maturity and yield/plot was recorded. 

Thereafter, yield converted in q/ha was 

worked out. The population data were 

subjected to square root transformation before 

processing for analysis of variance.

RESULTS AND DISCUSSION

 Adult population of B. tabaci in cotton, 

before spray and after spray at different intervals 

and seed cotton yield in different treatments are 

presented in Table 1 and 3. Before spray the data 

revealed that population of whitefly in different 

treatments did not differ significantly. 

 During, 2015 three days after spray, 

population of whitefly was significantly lower in 

spiromesifen (22.9% SC) (137.4 g a.i./ha) treated 

plots in comparison to other treatments followed 

by Imidacloprid (17.8% SL) treated plots had 

significantly lower population of whitefly (19.06 

adults/leaf) than the Dimethoate (30% EC) (24.22 

adults/leaf). After 5 day of spray spiromesifen 

(22.9% SC) @ 600 ml/ha (137.4 g a.i./ha) had 

significantly lower population of whitefly adult in 

Table 1. Effect of different insecticides on adult population of whitefly, B. tabaci (2015)

S. No. Treatment Dose Before  Population of whitefly (adult/leaf) (DAS) Seed cotton Incremental

  (ml /ha) spray 3 5 7 10 yield (q/ha) cost

1 Spiromesifen  600 32.57 8.90 18.77 23.49 27.46 20.17 12.91

 (22.9% SC)  (5.73) (3.13) (4.44) (4.94) (5.33)

2 Imidacloprid 100 33.20 19.06 31.88 40.83 42.98 10.99 8.05

 (17.8% SL)  (5.85) (4.46) (5.73) (6.46) (6.63)

3 Dimehtoate 300 28.78 24.22 27.53 32.68 34.12 11.02 8.06

 (30% EC)  (5.44) (5.02) (5.34) (5.80) (5.91)

4 Control - 28.87 26.33 33.67 44.50 55.34 9.41 0

 (without spray)  (5.46) (5.23) (5.88) (6.74) (7.51)

CD (p = 0.05) (NS) (0.41) (0.33) (0.42) (0.30) 1.45 -

*Figures in parentheses are square root transformed values.

DAS- Days After Spray
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India

V. G. ARUDE

ICAR-Central Institute for Research on Cotton Technology, Mumbai, India

Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa
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Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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ABSTRACT : The whitefly is highly polyphagous in nature and causes direct and indirect damage by feeding on 

leaves as well acting virus vector. In view of its significant damage potential, a few number of insecticides were 

evaluated against the whitefly under field conditions. Study on efficacy of insecticides shows that Spiromesifen 

(22.9% SC) (Oberon 240 SC) @ 600 ml/ha (137.4 g a.i./ha) had significantly lower population of whitefly in 

comparison to other treatments (dimethoate (30% EC) and imidacloprid (17.8% SL). Maximum seed cotton yield 

20.17 and 31.33 q/ha and incremental cost (12.91 and 4.37) was observed in spiromesifen (22.9% SC) (Oberon 

240 SC) @ 600 ml/ ha (137.4 g a.i./ha) during 2015 and 2016, respectively which was significantly higher than 

rest of the treatments. 
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 Cotton (Gossypium spp.) is a major 

commercial crop also known as "White Gold", 

unanimously designated as “King of Fibres” and 

has a global significance which is grown for both 

lint and seed. India is the only country where all 

four cultivated species (G. hirsutum, G. 

barbadense, G. arboreum and G. herbaceum) of 

cotton are grown on commercial scale. The 

important insect pests that affect cotton 

production are whitefly, leafhopper, aphids and 

thrips among the sap sucking pests and boll 

worms (American, Pink and Spotted) and 

Spodoptera among the leaf eating caterpillars. 

Prior to introduction of Bt cotton, the crop was 

under a severe threat of Lepidopteron pests 

(Spotted bollworm, American bollworm, Pink 

bollworm and Tobacco caterpillar). Few years 

later, a very high population of sap sucking 

insects (thrips, leafhopper, whitefly, aphid and 

mealy bug) was witnessed on Bt cotton which is 

the major constraint in cotton production.

 Whitefly, Bemisia tabaci belongs to family 

Aleyrodidae of Hemiptera order was first 

observed in the late 1920s and early 1930s by 

(Misra and Lamba, 1929) in northern India.  

Whitefly is a cosmopolitan pest of several crops, 
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including cotton and vegetables. This pest 

causes damage directly by sucking cell sap. In 

heavy infestation it has the potential to remove 

significant amounts of phloem sap resulting in 

the reduction of plant vigour and honeydew 

excreted by the insect which interfere in normal 

photosynthesis with growth of sooty mould. It 

also reduces the quality and marketability of 

harvest products (Oliveira et al., 2001). Cotton 

leaf curl virus disease is also transmitted 

through the whitefly, which causes significant 

yield losses if it occurs in the early stages of crop 

growth (Duffus, 1987). The population build up 

of this pest largely depends upon abiotic factors. 

Temperature and humidity had a significant role 

in population build up of this pest (Mehra and 

Rolania, 2017; Rolania et al., 2018). For 

management of whitefly a number of insecticides 

have been recommended. Frequent and 

indiscriminate use of these insecticides, 

tolerance to these insecticides starts appearing 

in the insects. The insecticides with novel mode 

of action including neonicotinoids and growth 

regulators have been proved to be most effective 

against sucking pests as compared to the 

conventional insecticides. The study was  

initiated to compare the efficacy of some 

conventional and new insecticides on the sucking 

insect pests of cotton. It was reported that 

spiromesifen is safe on beneficial organisms and 

has a favorable environmental profile (Nauen et 

al., 2002). Therefore of spiromesifen (22.9% SC) 

(Oberon 240 SC), imidacloprid (17.8% SL) and 

(diamethoate 30% EC) was evaluated on cotton 

for management of whitefly, Bemisia tabaci.

MATERIALS AND METHODS

 The two year research trial were 

conducted at Cotton Research Area of CCS 

Haryana Agricultural University, Hisar during 

kharif, 2015 and 2016 to evaluate the efficacy 

of spiromesifen (22.9% SC) (Oberon 240 SC), 

imidacloprid (17.8% SL) and diamethoate 

(30% EC) against whitefly in cotton. The 

experiment contain of four treatments with five 
2replications in a plot size of 24m  in a randomized 

block design with row to row spacing of 67.5 cm. 

and plant to plant spacing was 30 cm. All 

agronomic practices were followed to raise a 

healthy crop. The crop was sprayed when 

population of the above pest crossed economic 

threshold level. The plots were sprayed with 

different insecticides using 500 water/ha. 

Observations on the pest population before 

spray and after spray were recorded by 

counting the number of whitefly (adult) on 5 

randomly selected plants/plot taking three 

leaves from upper, middle and lower canopy 

of the plant. Nymphal count was made before 

spray and 3, 7 and 10 days after spray from 

the tagged leaves. The crop was harvested at 

maturity and yield/plot was recorded. 

Thereafter, yield converted in q/ha was 

worked out. The population data were 

subjected to square root transformation before 

processing for analysis of variance.

RESULTS AND DISCUSSION

 Adult population of B. tabaci in cotton, 

before spray and after spray at different intervals 

and seed cotton yield in different treatments are 

presented in Table 1 and 3. Before spray the data 

revealed that population of whitefly in different 

treatments did not differ significantly. 

 During, 2015 three days after spray, 

population of whitefly was significantly lower in 

spiromesifen (22.9% SC) (137.4 g a.i./ha) treated 

plots in comparison to other treatments followed 

by Imidacloprid (17.8% SL) treated plots had 

significantly lower population of whitefly (19.06 

adults/leaf) than the Dimethoate (30% EC) (24.22 

adults/leaf). After 5 day of spray spiromesifen 

(22.9% SC) @ 600 ml/ha (137.4 g a.i./ha) had 

significantly lower population of whitefly adult in 

Table 1. Effect of different insecticides on adult population of whitefly, B. tabaci (2015)

S. No. Treatment Dose Before  Population of whitefly (adult/leaf) (DAS) Seed cotton Incremental

  (ml /ha) spray 3 5 7 10 yield (q/ha) cost

1 Spiromesifen  600 32.57 8.90 18.77 23.49 27.46 20.17 12.91

 (22.9% SC)  (5.73) (3.13) (4.44) (4.94) (5.33)

2 Imidacloprid 100 33.20 19.06 31.88 40.83 42.98 10.99 8.05

 (17.8% SL)  (5.85) (4.46) (5.73) (6.46) (6.63)

3 Dimehtoate 300 28.78 24.22 27.53 32.68 34.12 11.02 8.06

 (30% EC)  (5.44) (5.02) (5.34) (5.80) (5.91)

4 Control - 28.87 26.33 33.67 44.50 55.34 9.41 0

 (without spray)  (5.46) (5.23) (5.88) (6.74) (7.51)

CD (p = 0.05) (NS) (0.41) (0.33) (0.42) (0.30) 1.45 -

*Figures in parentheses are square root transformed values.

DAS- Days After Spray

249Efficacy of insecticides against whitefly

Fig. 8:  ICAR-CIRCOT Green Crematorium

Received for publication : 

Accepted for publication : 

Internat. J. Curr. Microbiol.

301

1 2

Fig. 1. Fetal monster showing cyclopia and arhinia
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Dimethoate (30% EC) (3.60 adults/leaf) and 

imidacloprid (17.8% SL) (3.64 adults/leaf) had 

non significant difference with each other. 
thSimilar trend of bioefficacy was observed after 5 , 

h tht7  and 10  days of spray. Significantly higher 

seed cotton yield (20.17 and 31.33 q/ha) and 

incremental cost (12.91 and 4.37) was obtained 

from spiromesifen (22.9% SC) treated plot in 

comparison to other treatments. The results 

pertaining the effect of spiromesifen in present 

studies are in accordance with the findings of 

Alam et al., (2014) they reported that spiromesifen 

240 SC @ 150 g a.i./ha was significantly second 

best treatment in reducing whitefly population 

and recorded highest yield on tomato.

 Ghosal et al., (2018) Effect of different 

insecticides on nymphal population of whitefly 

showed in Table 2 and 4. The data shows that 

after three days of spray minimum nymphal 

population was recorded in spiromesifen (22.9% 

comparison to other treatments followed by 

dimethoate (30% EC) (27.53 adults/leaf) which 

was significantly differed with imidacloprid 

(17.8% SL) (31.88 adults/leaf) that had non-

significant difference with control. Similar trend 
thof bioefficacy was observed after 7  days of spray. 

thData indicated that after 10  days of spray all the 

treatments were significantly superior over 

control. Minimum whitefly population (27.46 

adult/leaf) was observed in spiromesifen (22.9% 

SC) @ 600 ml/ ha (137.4 g a.i./ha) which had 

significant difference with rest of the treatments. 

Highest population (42.98 adults/leaf) was 

observed in control (55.34 adults/leaf).

 During 2016 after three days of spray all 

the treatments were found significantly superior 

over control. Minimum whitefly population (1.76 

adult/leaf) was observed in spiromesifen (22.9% 

SC) @ 600 ml/ ha (137.4 g a.i./ha)) which had 

significant difference with rest of the treatments. 

Table 3. Effect of different insecticides on adult population of whitefly, B. tabaci (2016)

S. No. Treatment Dose Before  Population of whitefly (adult/leaf) (DAS) Seed cotton Incremental

  (ml /ha) spray 3 5 7 10 yield (q/ha) cost

1 Spiromesifen 600 11.02  1.76  1.92  1.98  2.10 31.33 4.37

 (22.9% SC)   (3.46)* (1.66) (1.70) (1.72) (1.75)

2 Imidacloprid 100 9.98 3.64 3.74 3.96 4.20 28.34 3.03

 (17.8% SL)  (3.31) (2.15) (2.16) (2.22) (2.27)

3 Dimehtoate  750 10.60 3.60 3.64 3.86 4.00 28.79 3.37

 (30% EC)  (3.40) (2.14) (2.15) (2.20) (2.23)

4 Control - 10.80 9.80 10.20 10.60 11.00 27.75 0

 (without spray)  (3.43) (3.28) (3.33) (3.39) (3.46)

CD (p = 0.05)  (NS) (0.20) (0.41) (0.33) (0.22) 1.99 -

*Figures in parentheses are square root transformed values.

DAS- Days after spray

Table 2. Effect of different insecticides on nymphal population of whitefly, B. tabaci (2015)

S. No. Treatment Dose Before  Population of whitefly (nymph/leaf) (DAS) Seed cotton

  (ml /ha) spray 3 7 10 yield (q/ha)

1 Spiromesifen (22.9% SC) 600 42.00 (6.55) 2.60 (1.88) 5.60 (2.55) 13.00 (3.73) 20.17

2 Imidacloprid (17.8% SL) 100 41.60 (6.52) 36.80 (6.14) 39.20 (6.34) 41.80 (6.54) 10.99

3 Dimehtoate (30% EC) 300 43.40 (6.66) 35.80 (6.06) 41.20 (6.49) 46.40 (6.88) 11.02

4 Control (without spray) - 40.60 (6.44) 42.20 (6.57) 48.00 (7.00) 67.60(8.28) 9.41

CD (p = 0.05)  (NS) (0.39) (0.42) (0.39) 1.62

*Figures in parentheses are square root transformed values.

DAS- Days After Spray
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SC) @ 600 ml/ha (137.4 g a.i./ha) which had 

significant difference with dimethoate (30% EC) 

and imidacloprid (17.8% SL). Data indicated that 

all the treatments were significantly superior 

over control to check the nymphal population. 
th thSimilar trend was observed after 7  and 10  days 

of spray. Bi and Toscano (2007) conducted a 

laboratory and field experiments to test the 

efficacy of spiromesifen against the greenhouse 

whitefly. The laboratory experiments showed 

that spiromesifen at 0.5 and 1.0 μg/ml a.i. 

inhibited egg hatching by 80 and 100 per cent, 

respectively, whereas at concentrations of 3.1, 3 

and 10 μg/ml a.i., this insecticide, respectively, 

killed 100 per cent of the first, second, and third 

instar nymphs. Field trials revealed that 

application of spiromesifen reduced the whitefly 

egg numbers by 61 to 80 per cent from 2 to 3 

weeks post- treatment. Spiromesifen application 

decreased the numbers of immature whiteflies by 

2 to 92 per cent from 1 to 6 weeks post treatment. 

Also, the efficacy of spiromesifen on suppression 

of adult numbers was comparable to that of 

pyriproxyfen or buprofezin. Palumbo (2009) 

demonstrated that spiromesifen and buprofezin 

both compounds provided residual control of 

whitefly nymphs while significantly preventing 

sooty mold contamination on melons when 

applications were initiated after populations 

exceeded a threshold. This study also supports the 

present findings. The comparative efficacy of 

five commonly used insecticides viz., acetamiprid, 

buprofezin, diafenthiuron and imidacloprid 

against nymph and adult population of cotton 

whitefly, B. tabaci  under natural f ield 

conditions has been studied. Results showed 

that buprofezin was the most effective 

insecticide against nymphal population of 

whitefly among the tested insecticides where 

nymphal population of B. tabaci was 0.2/leaf 

after 24h spray as compared to 1.9/leaf in 

control. Acetamiprid was the most effective 

against adult population of whitefly (0.3 to 

1.3/leaf post 72 h spray, as compared to control 

with 6.9 to 8.2/leaf) followed by diafenthiuron 

and imidaclopirid Nadeem et al., (2011). Mohan 

and Katiyar (2000) who mentioned that 

imidacloprid was the most effective in reducing 

whitefly populations. Also, Khattak et al., 

(2004) reported that imidacloprid gave 

s i gn i f i cant  r educt ion  in  the  wh i t e f l y 

populations after 24, 72 and 120 hours of 

application. Additionally, Kuhar et al., (2002), 

reported that imidacloprid gave fast initial 

effects in reducing whitefly with long residual 

action and moderate effect.

CONCLUSION

 During 2015 there is a havoc of whitefly 

population and it remained above economic 

threshold (ET) even after the spray but during 

2016 when we apply the insecticidal spray at ET 

than we manage the whitefly. Spiromesifen 

(22.9% SC) (Oberon 240 SC) @ 600 ml/ ha (137.4 

g a.i./ha) had significantly lower population of 

whitefly in comparison to other treatments 

(dimethoate 30% EC and imidacloprid 17.8% SL). 

Maximum seed cotton yield and incremental 

benefit was obtained in spiromesifen (22.9% SC) 

which was significantly higher than rest of the 

treatments.

Table 4. Effect of different insecticides on nymphal population of whitefly, B. tabaci (2016)

S. No. Treatment Dose Before  Population of whitefly (nymph/leaf) (DAS) Seed cotton

  (ml /ha) spray 3 7 10 yield (q/ha)

1 Spiromesifen (22.9% SC)  600 15.00 (3.99)* 2.00 (1.71) 1.20 (1.46) 1.80 (1.66) 31.33

2 Imidacloprid (17.8% SL) 100 14.20 (3.88) 11.60 (3.54) 11.20 (3.47) 10.20 (3.34) 28.34

3 Dimehtoate (30% EC) 750 13.80 (3.83) 11.20 (3.47) 10.60 (3.39) 11.00 (3.45) 28.79

4 Control (without spray) - 14.40 (3.91) 15.00 (3.99) 15.80 (4.10) 16.60 (4.18) 27.75

CD (p = 0.05)  (NS) (0.44) (0.38) (0.39) 1.99

*Figures in parentheses are square root transformed values.

DAS- Days after spray
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Dimethoate (30% EC) (3.60 adults/leaf) and 

imidacloprid (17.8% SL) (3.64 adults/leaf) had 

non significant difference with each other. 
thSimilar trend of bioefficacy was observed after 5 , 

h tht7  and 10  days of spray. Significantly higher 

seed cotton yield (20.17 and 31.33 q/ha) and 

incremental cost (12.91 and 4.37) was obtained 

from spiromesifen (22.9% SC) treated plot in 

comparison to other treatments. The results 

pertaining the effect of spiromesifen in present 

studies are in accordance with the findings of 

Alam et al., (2014) they reported that spiromesifen 

240 SC @ 150 g a.i./ha was significantly second 

best treatment in reducing whitefly population 

and recorded highest yield on tomato.

 Ghosal et al., (2018) Effect of different 

insecticides on nymphal population of whitefly 

showed in Table 2 and 4. The data shows that 

after three days of spray minimum nymphal 

population was recorded in spiromesifen (22.9% 

comparison to other treatments followed by 

dimethoate (30% EC) (27.53 adults/leaf) which 

was significantly differed with imidacloprid 

(17.8% SL) (31.88 adults/leaf) that had non-

significant difference with control. Similar trend 
thof bioefficacy was observed after 7  days of spray. 

thData indicated that after 10  days of spray all the 

treatments were significantly superior over 

control. Minimum whitefly population (27.46 

adult/leaf) was observed in spiromesifen (22.9% 

SC) @ 600 ml/ ha (137.4 g a.i./ha) which had 

significant difference with rest of the treatments. 

Highest population (42.98 adults/leaf) was 

observed in control (55.34 adults/leaf).

 During 2016 after three days of spray all 

the treatments were found significantly superior 

over control. Minimum whitefly population (1.76 

adult/leaf) was observed in spiromesifen (22.9% 

SC) @ 600 ml/ ha (137.4 g a.i./ha)) which had 

significant difference with rest of the treatments. 

Table 3. Effect of different insecticides on adult population of whitefly, B. tabaci (2016)

S. No. Treatment Dose Before  Population of whitefly (adult/leaf) (DAS) Seed cotton Incremental

  (ml /ha) spray 3 5 7 10 yield (q/ha) cost

1 Spiromesifen 600 11.02  1.76  1.92  1.98  2.10 31.33 4.37

 (22.9% SC)   (3.46)* (1.66) (1.70) (1.72) (1.75)

2 Imidacloprid 100 9.98 3.64 3.74 3.96 4.20 28.34 3.03

 (17.8% SL)  (3.31) (2.15) (2.16) (2.22) (2.27)

3 Dimehtoate  750 10.60 3.60 3.64 3.86 4.00 28.79 3.37

 (30% EC)  (3.40) (2.14) (2.15) (2.20) (2.23)

4 Control - 10.80 9.80 10.20 10.60 11.00 27.75 0

 (without spray)  (3.43) (3.28) (3.33) (3.39) (3.46)

CD (p = 0.05)  (NS) (0.20) (0.41) (0.33) (0.22) 1.99 -

*Figures in parentheses are square root transformed values.

DAS- Days after spray

Table 2. Effect of different insecticides on nymphal population of whitefly, B. tabaci (2015)

S. No. Treatment Dose Before  Population of whitefly (nymph/leaf) (DAS) Seed cotton

  (ml /ha) spray 3 7 10 yield (q/ha)

1 Spiromesifen (22.9% SC) 600 42.00 (6.55) 2.60 (1.88) 5.60 (2.55) 13.00 (3.73) 20.17

2 Imidacloprid (17.8% SL) 100 41.60 (6.52) 36.80 (6.14) 39.20 (6.34) 41.80 (6.54) 10.99

3 Dimehtoate (30% EC) 300 43.40 (6.66) 35.80 (6.06) 41.20 (6.49) 46.40 (6.88) 11.02

4 Control (without spray) - 40.60 (6.44) 42.20 (6.57) 48.00 (7.00) 67.60(8.28) 9.41

CD (p = 0.05)  (NS) (0.39) (0.42) (0.39) 1.62

*Figures in parentheses are square root transformed values.

DAS- Days After Spray
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SC) @ 600 ml/ha (137.4 g a.i./ha) which had 

significant difference with dimethoate (30% EC) 

and imidacloprid (17.8% SL). Data indicated that 

all the treatments were significantly superior 

over control to check the nymphal population. 
th thSimilar trend was observed after 7  and 10  days 

of spray. Bi and Toscano (2007) conducted a 

laboratory and field experiments to test the 

efficacy of spiromesifen against the greenhouse 

whitefly. The laboratory experiments showed 

that spiromesifen at 0.5 and 1.0 μg/ml a.i. 

inhibited egg hatching by 80 and 100 per cent, 

respectively, whereas at concentrations of 3.1, 3 

and 10 μg/ml a.i., this insecticide, respectively, 

killed 100 per cent of the first, second, and third 

instar nymphs. Field trials revealed that 

application of spiromesifen reduced the whitefly 

egg numbers by 61 to 80 per cent from 2 to 3 

weeks post- treatment. Spiromesifen application 

decreased the numbers of immature whiteflies by 

2 to 92 per cent from 1 to 6 weeks post treatment. 

Also, the efficacy of spiromesifen on suppression 

of adult numbers was comparable to that of 

pyriproxyfen or buprofezin. Palumbo (2009) 

demonstrated that spiromesifen and buprofezin 

both compounds provided residual control of 

whitefly nymphs while significantly preventing 

sooty mold contamination on melons when 

applications were initiated after populations 

exceeded a threshold. This study also supports the 

present findings. The comparative efficacy of 

five commonly used insecticides viz., acetamiprid, 

buprofezin, diafenthiuron and imidacloprid 

against nymph and adult population of cotton 

whitefly, B. tabaci  under natural f ield 

conditions has been studied. Results showed 

that buprofezin was the most effective 

insecticide against nymphal population of 

whitefly among the tested insecticides where 

nymphal population of B. tabaci was 0.2/leaf 

after 24h spray as compared to 1.9/leaf in 

control. Acetamiprid was the most effective 

against adult population of whitefly (0.3 to 

1.3/leaf post 72 h spray, as compared to control 

with 6.9 to 8.2/leaf) followed by diafenthiuron 

and imidaclopirid Nadeem et al., (2011). Mohan 

and Katiyar (2000) who mentioned that 

imidacloprid was the most effective in reducing 

whitefly populations. Also, Khattak et al., 

(2004) reported that imidacloprid gave 

s i gn i f i cant  r educt ion  in  the  wh i t e f l y 

populations after 24, 72 and 120 hours of 

application. Additionally, Kuhar et al., (2002), 

reported that imidacloprid gave fast initial 

effects in reducing whitefly with long residual 

action and moderate effect.

CONCLUSION

 During 2015 there is a havoc of whitefly 

population and it remained above economic 

threshold (ET) even after the spray but during 

2016 when we apply the insecticidal spray at ET 

than we manage the whitefly. Spiromesifen 

(22.9% SC) (Oberon 240 SC) @ 600 ml/ ha (137.4 

g a.i./ha) had significantly lower population of 

whitefly in comparison to other treatments 

(dimethoate 30% EC and imidacloprid 17.8% SL). 

Maximum seed cotton yield and incremental 

benefit was obtained in spiromesifen (22.9% SC) 

which was significantly higher than rest of the 

treatments.

Table 4. Effect of different insecticides on nymphal population of whitefly, B. tabaci (2016)

S. No. Treatment Dose Before  Population of whitefly (nymph/leaf) (DAS) Seed cotton

  (ml /ha) spray 3 7 10 yield (q/ha)

1 Spiromesifen (22.9% SC)  600 15.00 (3.99)* 2.00 (1.71) 1.20 (1.46) 1.80 (1.66) 31.33

2 Imidacloprid (17.8% SL) 100 14.20 (3.88) 11.60 (3.54) 11.20 (3.47) 10.20 (3.34) 28.34

3 Dimehtoate (30% EC) 750 13.80 (3.83) 11.20 (3.47) 10.60 (3.39) 11.00 (3.45) 28.79

4 Control (without spray) - 14.40 (3.91) 15.00 (3.99) 15.80 (4.10) 16.60 (4.18) 27.75

CD (p = 0.05)  (NS) (0.44) (0.38) (0.39) 1.99

*Figures in parentheses are square root transformed values.

DAS- Days after spray

Rolania, Yadav, Kumar, Bishnoi and Jat Efficacy of insecticides against whitefly

Fig. 8:  ICAR-CIRCOT Green Crematorium
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India
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 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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ABSTRACT : Cotton (Gossypium spp.) is one of the most important and extensively grown cash crop in India. 

However, root rot (Macrophomina phaseolina) is one of the major soil-borne diseases of this crop and is responsible 

for poor crop stand and lower yield particularly in water stress conditions of northern cotton growing states. It 

causes total loss in patches. Different isolates of Trichoderma spp with various organic amendments were 

evaluated against  pre and post emergence mortality and per cent disease control on Gossypium hirsutum variety 

HS 6 and HD 432 variety of Gossypium arboreum. Seed treatment with T. viride + soil application of T. viride 

incubated in FYM was observed the best in controlling the disease as it recorded 56.9and 68.2 per cent disease 

control in American cotton and 64.9 and 62.3 per cent disease control in desi cotton in screen house studies 

against cotton root rot caused by Macrophomina phaseolina

Key words: G. arboreum, Gossypium hirsutum, Macrophomina phaseolina, management, organic amendments, 

root rot, Trichoderma spp

 Cotton (Gossypium spp) also known as 

"White Gold", is one of the most important cash 

crops of the world including Indian subcontinent. 

Although cotton is primarily a fibre crop, it is also 

used as source of oil and its seed are utilized as 

feed for ruminant livestock (Wallace et al., 2009). 

Cotton waste, trash and other residues can be 

converted into ethanol with no environmental 

pollution (Broder et al., 1992). Dried cotton sticks 

are an important source of fuel for domestic use. 

All the four cultivable species viz., Gossypium 

arboreum, G. herbaceum, G. barbadense and G. 

hirsutum are grown in India, occupying largest 

area in the world (129.57 lakh ha). India is the 

largest producer of cotton in the world 

accounting for about 25.6 per cent of the world 

cotton production. However, India ranked first 

with a production of 371 lakh bales but 

productivity is very low i.e., 487 kg/ha as 

compared to world average of 766 kg/ha during 

the year 2020-21(Anonymous, 2021). 

 Various environmental factors including 

biotic and abiotic stresses greatly affect the 

cotton productivity. Among these, vulnerability 

of cotton crop to several diseases especially root 

rot (Macrophomina phaseolina) is the most 

limiting factor responsible for low productivity of 

cotton. It is a polyphagous, notorious; soil borne 

destructive plant pathogen with an unlimited 

host range and responsible for causing severe 

pre- and post-emergence seedling mortality and 

rotting of seedling. Seeds undergo complete 

rotting resulting in poor germination and the 

incidence of the disease appears in patches. The 

incidence of this disease in individual fields 

ranged from 0 to 69 per cent in different parts of 

the country (Monga and Sheo Raj, 1996).  Being a 

soil borne pathogen it is difficult to manage and 

already recommended control measures are not 

providing effective due to complex behaviour of 

the pathogen. Biocontrol of the soil borne 

pathogens is well known effective tool towards 

the management of soil borne diseases. The 

possibility of exploiting the suitable antagonist 

has also been explored to control the diseases 

Management of root rot (Macrophomina phaseolina) of cotton 
through combined application of Trichoderma spp and organic 
amendments

N. K. YADAV*, MUKESH KUMAR, NARENDER SINGH AND R. S. CHAUHAN
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Fig. 1. Fetal monster showing cyclopia and arhinia

ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-

Business perspective and entrepreneurship opportunities in cotton stalk 
by product based industry in India

V. G. ARUDE

ICAR-Central Institute for Research on Cotton Technology, Mumbai, India

Email: arudevg@gmail.com

 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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