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chemicals for the management of sucking insect 

pests of okra  
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Abstract 
Studies were conducted to evaluate the effect of new formulations of seed dressing chemicals viz., 

Thiamethoxam 35 FS and Imidacloprid 60 FS at different concentrations against the sucking insect pests 

of okra viz., thrips and leafhopper using the most popular Arka Anamika variety during 2015, 2016 and 

2017 at different regions of north eastern zones of Karnataka like Main Agricultural Research Station, 

Raichur (Zone-2) and Agricultural Research Station, Bidar (zone-1). Earlier these two chemicals 

formulation were available as 70 WS, but now these chemicals formulation has changed to FS 

(Formulation of seed). Hence studies were conducted to evaluate the effective dosage of these two 

chemicals. Among them imidacloprid at 10 ml per kg seed recorded minimum number of 3.39 and 2.50 

thrips per leaf and 1.18 and 1.49 leafhopper population per leaf from MARS, Raichur and ARS, Bidar 

respectively. However, this treatment found to be on par with thiamethoxam 35 FS @ 15 ml/kg seed. 

Further, the fruit yields obtained from these two treatments were 122.53 and 125.30 q/ha with a B: C 

ratio of 3.40 and 3.48 respectively.  

 

Keywords: Okra, sucking insect, B: C ratio, seed dressing chemicals 

 

1. Introduction 
Okra (Abelmoschus esculentus), also known as lady’s fingers in English, gombo in French and 

bhendi in Hindi [3], is a popular and common vegetable. Okra has a good potential as a foreign 

exchange crop and accounts for 65 per cent of the export of fresh vegetables. It is cultivated in 

0.35 m ha area with the production of 3.5 mt and productivity of 9.6 mt/ha. The major okra 

producing states in India are Uttar Pradesh, Bihar, Orissa, West Bengal, Andra Pradesh and 

Karnataka. As high as 72 species of insects have been recorded on okra [16], of which, the 

sucking pests comprising of aphids, leafhopper, whiteflies and mite causes significant damage 

to the crop. Leafhoppers causes about 40 to 56 per cent losses in okra [7]. Aphids and 

leafhoppers are important pests in the early stage of the crop which desap the plants, make 

them weak and reduce the yield. Failure to control them in the initial stages was reported to 

cause a yield loss to the tune of 54.04 per cent [2]. 

Management of sucking pests by chemical application is a routine and never ending process 

because if some pests are controlled by the use of selective new molecules but repeated 

application of the same might lead to resistance development coupled with accumulation of 

residue in the fruits. Hence, to avoid these consequences an eco-friendly, cost effective and 

easy to adopt method was evolved i.e., seed treatment with definite formulation of chemicals. 

In bhendi for the management of sucking insect pest seed treatment with imidacloprid 70 WS 

@ 5 gm per kg seed and thiamethoxam 70 WS @ 3gm per kg seed is in vogue [15], but the 

formulation of these chemicals have been changed to FS (formulation of seed). Once their 

formulation is changed automatically their dosage to be used also varies. Hence, studies were 

conducted to evaluate new formulation of these two chemicals for their effective dosage 

against sucking insect pest management in okra. 

 

2. Materials and Methods 

The field experiment was conducted to evaluate new formulation of seed treatment chemicals 

against sucking insect pests of okra in two different regions of north eastern dry zones of 

Karnataka viz., Main Agricultural Research Station, Raichur (Zone II) and Agricultural 

Research station, Bidar (Zone I) consecutively for three years during 2015-16, 2016-17 and  
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2017-18. The experiment was conducted to evaluate 

imidacloprid 60 FS (Gaucho) at 5 and 10 ml per kg seed and 

thiamethoxam 7.5 and 15 ml per kg of seed in comparison 

with imidacloprid 17.8 SL @ 0.30 ml per lit spray against 

sucking insect pests. Okra crop variety Arka anamika seeds 

were treated with different seed dressing chemicals and later 

shade dried and dibbled manually in the field during 2nd week 

of July in 2015, 2016 and 2017 with a spacing of 75 X 30 cm 

in a plot size of 4.5× 2.40 m at the both Agricultural Research 

Stations.  

Each treatment was replicated thrice and crop was raised with 

recommended package of practice prescribed by the 

University [1] excluding plant protection measures. 

Observations on sucking insect pests viz., leafhopper, aphids, 

thrips and whiteflies were started documenting from 10 days 

after sowing and continued at 20, 30 and 40 days. But in 

imidacloprid 17.8 SL spray treatment the chemical was 

imposed when the crop was 15-20 and 25-30 days after 

sowing anticipating that population of sucking pests would 

cross threshold levels. Five plants were selected randomly in 

each plot per replication were tagged to document the sucking 

insects viz., leafhopper, aphids, thrips and whiteflies per top 

three leaves. The data on insect counts were subjected to 

square root ( ) transformation prior to statistical 

analysis. While, the fruit yield per plot harvested from each 

picking was summed up and converted to per hectare. Later, 

cost-economics was worked out separately for each centre. 

 

3. Results and Discussion  

3.1 Effect of seed treatments on leafhopper and thrips 

population at MARS, Raichur 

Management of sucking insect pest of okra through different 

seed dressing chemical viz., imidacloprid 60 FS (5 & 10 ml/kg 

seed) and thiamethoxam 35 FS (7.5 & 15 ml/kg seed) was 

carried out at Main Agricultural Research Station, Raichur as 

well as Agricultural Research Station, Bidar for three seasons 

during 2015-16, 2016-17 and 2017-18. The data obtained 

from this experiment is presented location wise. 

Population of thrips and leafhopper across different seed 

dressing chemical varied from 1.62 to 4.24 and 0.69 to 2.09 

per leaf at 10 days after sowing respectively. The minimum 

population of thrips (1.62/leaf) and leafhopper (0.69/leaf) was 

recorded in higher dosage of thiamethoxam 35 FS @ 15 ml 

per kg seed which found to be on par with imidacloprid 60 FS 

@ 10 ml per kg of seed with 1.77 thrips and 0.77 leafhopper 

per leaf. Further, when the observations recorded at 20, 30 

and 40 days after spray followed similar trend as above but as 

observation days progressed there found gradual increase in 

the pest population in all the seed dressing chemical 

treatments but not exceeded the economic threshold level. 

However, in standard check i.e., imidacloprid 17.8 SL @ 0.30 

ml per lit spray was given at 15-20 and 25-30 day after 

sowing so as to curb the menace of thrips and leafhopper 

population.  

 

3.2 Effect of seed treatments on leafhopper and thrips at 

ARS, Bidar 

The observations recorded during all the three seasons 

depicted that the thrips and leafhopper population were varied 

from 0.48 to 5.74 and 0.29 to 4.70 per leaf at 10 days after 

sowing respectively. The least thrips and leafhoppers 

population was noticed in seed dressing chemicals viz., 

thiamethoxam 35 FS @ 7.5 ml per kg seed with 0.88 and 0.48 

per leaf and the highest dosage (15 ml/kg seed) of the same 

chemical recorded 0.48 and 0.29 per leaf respectively. The 

seed dressing chemical like imidacloprid 60 FS @ 10 ml per 

kg seed recorded minimum thrips and leafhopper population 

of 1.06 and 0.49 per leaf respectively and it was on par with 

the above two treatments. The observations recorded at 20, 30 

and 40 days after sowing followed the similar trend but when 

observation days progressed there was a gradual increase in 

the thrips and leafhopper population but not exceed the 

economic threshold level. 

In all the three cropping seasons higher dosage of the 

imidacloprid 60 FS (10ml/kg seed) and thiamethoxam 35 FS 

(15ml/kg seed) proved effective and were on par with each 

other in reducing thrips and leafhopper population up to 40 

DAS. The reviews pertaining to efficacy of new formulation, 

imidacloprid 60 FS and thiamethoxam 35 FS in okra are 

lacking as it is new molecule. However, their superiority in 

managing the sucking pests in other crops has been 

documented. Thiamethoxam and imidacloprid 70 WS seed 

dressing chemical protect the crop up to 55 days after sowing 

in okra [15]. Further, imidacloprid 60 FS @ 10 ml/kg seed was 

most effective in controlling sucking pest up to 40-45 days 

after sowing with highest grain yield and cost effective in 

green gram crop [12]. Imidacloprid 600FS when applied as 

seed treatment was most effective in controlling the sucking 

pests up to four week of seed germination in soybean [5]. 

Further, Seed treatment with imidacloprid 70 WS @ 2.0, 3.0, 

5.0, 4.0 and 0.5 g a. i./kg recorded least number of hoppers 

i.e., 0.5, 0.5, 0.5, 0.6 and 0.8 per 5 sweeps, respectively at 30 

days after emergence in groundnut [10]. Imidacloprid as seed 

treating chemical reduced sucking pest population below the 

economic threshold level up to 40 days after sowing in cotton 

and 61 days after germination [4, 8, 9, 11] in cotton. The seed 

treatment by Imidacloprid recorded the lowest incidence of 

the sucking pests in blackgram [14] Imidacloprid (Gaucho 70 

WS) effectively reduced population of aphids, whiteflies and 

thrips in cotton [6]. Seed treatment with imidacloprid 70 WS 

@ 5 g a. i./kg in mustard for the management of painted bug 

recorded higher benefit cost ratio [13]. 

 

3.3 Yield 

Among the seed dressing chemical applied, highest fruit yield 

of 133.11 q/ha (Raichur) and 128.53q/ha (Bidar) was noticed 

in thiamethoxam 35 FS @ 15ml per kg seed treatment which 

was on par with the other seed dressing chemical like 

imidacloprid @ 10 ml per kg seed treatment recorded 122.53 

(Raichur) and 125.30 (Bidar) q/ha. All the above treatments 

are far superior over standard check viz., imidacloprid 17.8 SL 

@ 0.30 spray treatment recorded fruit yield of 109.99 and 

108.66 q/ha in Raichur and Bidar respectively.  

 

3.4 Benefit: Cost Ratio 

Cost economics of different seed dressing chemicals tested at 

MARS, Raichur, revealed that thiamethoxam 35 FS @ 15 ml 

per kg of seed recorded significantly highest net returns of 

Rs.1, 35,983 with a B: C ratio of 3.70 which found 

statistically on par with imidacloprid 60 FS @ 10 ml per kg of 

seed which recorded net returns of Rs.121162 and B: C ratio 

of 2.40. These two treatments are differed significantly with 

rest other treatments and found to be far superior over their 

lower dosages as well as imidacloprid 17.8 SL which 

registered net returns of Rs. 1, 02, 426 and B: C ratio of 2.99. 

Cost economics made from the seed dressing trial carriedout 

at ARS, Bidar revealed that net returns realized from 

thiamethoxam 35 FS @ 15 ml per kg seed was Rs. 129571 
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which was much more than 7.5ml per kg seed. Imidacloprid 

60 FS @ 10 ml per kg seed recorded highest net returns of Rs. 

175420 which was more than 5 ml per kg seed. That means 

just by increasing the dosage of the chemical from 7.5 to 15 

ml per kg seed in thiamethoxam and 5 to 10 ml per kg seed in 

case of imidacloprid seed treatment we can get additional net 

returns of Rs.13,916 and 15316 respectively. Hence, the 

benefit: cost ratio obtained was 3.57 and 3.48 as against 3.30 

and 3.18 in thiamethoxam and imidacloprid seed treatment 

respectively. 

 
Table 1: Effect of new formulation of seed dressing chemicals against sucking insect pest of okra at MARS, Raichur 

 

Treatment details 
Population of thrips/leaf Population of leafhopper / leaf 

Fruit Yield (q/ha) 
10 DAS 20 DAS 30 DAS 40 DAS Mean 10 DAS 20 DAS 30 DAS 40 DAS Mean 

T1: Imidacloprid 60 FS @ 5 

ml/kg seed (Gaucho 48 FS) 

2.15 

(1.62)a 

3.88 

(2.09)b 

6.04 

(2.55)b 

7.29 

(2.79)d 4.84 
1.18 

(1.29)b 

1.38 

(1.37)b 

1.75 

(1.50)b 

2.28 

(1.66)bc 1.64 109.33 

T2: Imidacloprid 60 FS @ 10 

ml/kg seed (Gaucho 48 FS) 

1.77 

(1.50)a 

2.42 

(1.97)b 

4.28 

(2.18)a 

5.09 

(2.36)ab 3.39 
0.77 

(1.12)a 

0.95 

(1.20)a 

1.24 

(1.31)a 

1.79 

(1.59)ab 1.18 122.53 

T3: Thiamethoxam 35 FS @ 

7.5 ml/kg seed (Cruiser 35 FS) 

2.05 

(1.59)a 

3.58 

(2.01)b 

5.46 

(2.44)b 

5.75 

(2.50)bc 4.21 
0.99 

(1.22)ab 

1.35 

(1.36)b 

1.66 

(1.46)b 

2.02 

(1.58)abc 1.50 114.15 

T4: Thiamethoxam 35 FS @ 

15 ml/kg seed (Cruiser 35 FS) 

1.62 

(1.45)a 

2.23 

(1.65)a 

3.75 

(2.06)a 

4.69 

(2.27)a 3.07 
0.69 

(1.09)a 

0.87 

(1.17)a 

1.19 

(1.20)a 

1.68 

(1.47)a 1.10 133.11 

T5: Imidacloprid 17.8 SL spray 

@ 0.30 ml/lit 

3.12 

(1.90)b 

4.48 

(2.23)c 

7.05 

(2.74)c 

6.22 

(2.59)c 5.21 
1.65 

(1.46)c 

1.62 

(1.45)b 

2.29 

(1.67)c 

2.37 

(1.63)c 1.98 109.99 

T6: Untreated Control 
4.24 

(2.17)c 

7.41 

(2.81)d 

8.94 

(3.07)d 

11.11 

(3.40)e 7.92 
2.09 

(1.60)c 

2.53 

(1.74)c 

3.35 

(1.96)d 

4.46 

(2.22)d 3.10 56.10 

S. Em ± 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.05 0.04 1.09 

CD @ 5 % 0.17 0.16 0.16 0.17 0.16 0.14 0.14 0.14 0.17 0.14 3.50 

CV (%) 8.63 10.67 6.55 6.35 8.05 6.25 8.69 5.80 7.30 7.01 4.27 

DAS-Days after sowing, Figures in the parentheses are square root ( ) transformed values. 

 
Table 2: Effect of new formulation of seed dressing chemicals against sucking insect pest of okra at ARS, Bidar 

 

Treatment details 
Population of thrips/leaf Population of leafhopper / leaf 

Fruit 

Yield 

(q/ha) 

10 DAS 20 DAS 30 DAS 40 DAS Mean 10 DAS 20 DAS 30 DAS 40 DAS Mean 
 

T1: Imidacloprid 60 FS @ 5 

ml/kg seed (Gaucho 48 FS) 

1.55 

(1.43)c 

3.76 

(2.06)c 

5.18 

(2.38)c 

4.43 

(2.22)c 3.73 
0.98 

(1.21)b 

1.40 

(1.37)bc 

2.41 

(1.70)b 

3.32 

(1.95)c 2.02 114.36 

T2: Imidacloprid 60 FS @ 10 

ml/kg seed (Gaucho 48 FS) 

1.06 

(1.24)bc 

2.73 

(1.79)b 

3.11 

(1.90)ab 

3.13 

(1.90)b 2.50 
0.49 

(0.99)a 

0.95 

(1.20)ab 

2.04 

(1.59)b 

2.50 

(1.73)b 1.49 125.30 

T3: Thiamethoxam 35 FS @ 

7.5 ml/kg seed (Cruiser 35 FS) 

0.88 

(1.17)ab 

2.77 

(1.80)b 

3.98 

(2.11)b 

3.10 

(1.89)b 2.68 
0.48 

(0.98)a 

1.10 

(1.26)b 

2.01 

(1.58)b 

2.66 

(1.77)bc 1.56 118.59 

T4: Thiamethoxam 35 FS @ 

15 ml/kg seed (Cruiser 35 FS) 

0.48 

(0.98)a 

1.67 

(1.47)a 

2.38 

(1.69)a 

1.91 

(1.55)a 1.61 
0.29 

(0.88)a 

0.67 

(1.08)a 

1.29 

(1.33)a 

1.75 

(1.50)a 1.00 128.53 

T5: Imidacloprid 17.8 SL spray 

@ 0.30 ml/lit 

5.74 

(2.49)d 

3.31 

(1.95)bc 

3.02 

(1.87)ab 

4.97 

(2.33)c 4.26 
4.65 

(2.26)c 

1.68 

(1.47)c 

2.45 

(1.71)b 

4.24 

(2.17)d 3.25 108.66 

T6: Untreated Control 
5.59 

(2.46)d 

7.54 

(2.83)d 

11.12 

(3.40)c 

9.61 

(3.17)d 8.46 
4.70 

(2.28)c 

7.25 

(2.78)d 

8.45 

(2.99)c 

6.58 

(2.66)e 6.74 53.20 

S. Em ± 0.07 0.08 0.08 0.09 0.08 0.06 0.05 0.07 0.07 0.06 1.05 

CD @ 5 % 0.21 0.24 0.24 0.25 0.23 0.18 0.17 0.21 0.21 0.19 3.15 

CV (%) 7.67 7.60 6.87 7.45 7.39 7.71 6.63 7.05 6.75 7.03 5.62 

DAS-Days after sowing, Figures in the parentheses are square root ( ) transformed values. 

 
Table 3: Details of economics and Cost Benefit Ratio of different treatment used against sucking insect pest of Okra at MARS, Raichur 

 

Sl. 

No 
Treatment details 

Okra fruit 

yield (q/ha) 

Common cost of 

cultivation 

(Rs/ha) 

Treatment 

cost 

(Rs/ha) 

Total 

cost 

(Rs/ha) 

Gross 

return 

(Rs/ha) 

Net 

returns 

(Rs/ha) 

B:C 

Ratio 

1 
T1: Imidacloprid 60 FS @ 5 

ml/kg seed (Gaucho 48 FS) 
109.73 50000 240 50240 153622 103382 3.06 

2 
T2: Imidacloprid 60 FS @ 10 

ml/kg seed (Gaucho 48 FS) 
122.53 50000 380 50380 171542 121162 3.40 

3 
T3: Thiamethoxam 35 FS @ 

7.5 ml/kg seed (Cruiser 35 FS) 
114.15 50000 235 50235 159600 109365 3.18 

4 
T4: Thiamethoxam 35 FS @ 

15 ml/kg seed (Cruiser 35 FS) 
133.11 50000 371 50371 186354 135983 3.70 

5 
T5: Imidacloprid 17.8 SL spray 

@ 0.30 ml/lit 
109.99 50000 1560 51560 153986 102426 2.99 

6 T6: Untreated Control 56.10 50000 - 50000 78540 28540 2.57 

Imidacloprid 60 FS @ Rs. 372/100ml Seed rate: 7.5 kg/hectare 

Thiamethoxam 35 FS @ 600/250ml Litre of water for spray: 500 lit/ha 

Imidacloprid 17.8 SL @ Rs. 1200/lit Okra rate 14 Rs/kg, 1400/qt 
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Table 4: Details of economics and Cost Benefit Ratio of different treatment used against sucking insect pest of Okra at ARS, Bidar 
 

Sl. 

No 
Treatment details 

Okra fruit yield 

(q/ha) 

Common cost of 

cultivation(Rs/ha) 

Treatment 

cost 

(Rs/ha) 

Total 

cost 

(Rs/ha) 

Gross 

return 

(Rs/ha) 

Net 

returns 

(Rs/ha) 

B:C 

Ratio 

1 
T1: Imidacloprid 60 FS @ 5 

ml/kg seed (Gaucho 48 FS) 
114.36 50000 240 50240 160104 109864 3.18 

2 
T2: Imidacloprid 60 FS @ 10 

ml/kg seed (Gaucho 48 FS) 
125.30 50000 380 50380 175420 125040 3.48 

3 
T3: Thiamethoxam 35 FS @ 

7.5 ml/kg seed (Cruiser 35 FS) 
118.59 50000 235 50235 166026 115791 3.30 

4 
T4: Thiamethoxam 35 FS @ 

15 ml/kg seed (Cruiser 35 FS) 
128.53 50000 371 50371 179942 129571 3.57 

5 
T5: Imidacloprid 17.8 SL spray 

@ 0.30 ml/lit 
108.66 50000 1560 51560 152124 100564 2.95 

6 T6: Untreated Control 53.20 50000 - 50000 74480 24480 1.48 

Imidacloprid 60 FS @ Rs. 372/100ml Seed rate: 7.5 kg/hectare 

Thiamethoxam 35 FS @ 600/250ml Litre of water for spray: 500 lit/ha 

Imidacloprid 17.8 SL @ Rs. 1200/lit Okra rate 14 Rs/kg, 1400/qt 

 

 
 

Fig 1: Effect of new formulation of seed dressing chemicals against sucking insect pest of okra (Pooled mean of three years) at MARS, Raichur 

 

 
 

Fig 2: Effect of new formulation of seed dressing chemicals against sucking insect pest of okra (Pooled mean of three years) at ARS, Bidar
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4. Conclusion 

Imidacloprid 60 FS @ 10ml/kg seeds and thiamethoxam 35 

FS @ 15ml/kg seeds were found effective in managing the 

thrips and leafhopper population in okra up to 40 days after 

germination and also getting higher fruit yield. 

 

5. Acknowledgement 

The authors are highly grateful to the Department of 

Entomology, University Of Agricultural Science, Raichur and 

Agricutural Research Station, Bidar, Karnataka for providing 

necessary facilities. 

 

6. References 

1. Anonymous. Package of practices released by University 

of Agricultural Sciences, Raichur, and Karnataka, India, 

2017, 110-113.  

2. Chaudhary HR, Dadeech. Incidence of insects attacking 

okra and the available losses by them. Annals of Arid 

Zone horticulture. 1989; 28(3):305-307.  

3. Chevalier A L'origin. la culture ET les usage de cinq 

Hibiscus de la section Abelmoschus. Rev. Bot. Appl. 

Agric. Trop. 1940; 20:319-328. 

4. Dandale HG, Thakare AY, Tikar SN, Rao NGV, 

Nimblakar SA. Effect of seed treatment on sucking pests 

of cotton and yield of seed cotton. Pestology. 2001; 

25:20-23.  

5. Harish Kumar N, Rajeev Gupta, Shivam Soni. Bio-

efficacy of insecticides as seed treatment against early 

sucking pests of soybean crop. International Journal of 

Science and Research. 2013; 2(1):688-690.  

6. Hossain SMA, Baque MA, Amin MR. Comparative 

effectiveness of seed treating and foliar insecticides 

against sucking pests of cotton and impact on their 

natural enemies. Bangladesh Journal of Agriculture 

research. 2013; 38(1):61-70.  

7. Krishnaiah K. Methodology for assessing crop losses due 

to pests of vegetable. Assessment of crop losses due to 

pests and diseases. Proc. of Workshop held from Sept, 

19-30, 1977 at U.A.S., Bangalore, 1980, 259-267.  

8. Mote UN, Datkile RV, Loage GR. Efficacy of 

Imidacloprid as seed treatment against initial sucking 

pests of cotton. Pestology. 1995; 19:5-8. 

9. Murugan M, Sathiah N, Dhandapani N, Rabindra RJ, 

Mohan S. Laboratory assays on the role of Indian 

transgenic Bt cotton in the management of Helicoverpa 

armigera (Hubner) (Noctuidae: Lepidoptera). Indian J 

Plant protection. 2003; 31:1-5.  

10. Nataraja MV, Harish G, Holajjer P, Savaliya SD. 

Efficacy of imidacloprid seed treatment for the control of 

leafhoppers and thrips in groundnut. Legume Research: 

An International Journal, 2016, 1-39.  

11. Patil BC, Patil SB, Hudikeri SS, Khadi BM. Effect of 

Imidacloprid seed treatment on growth, yield, seedling 

vigor and biophysical parameters in cotton (Gossypium 

spp) genotypes. In: Proc. World Cotton Res. Conf. 3, 

Cape Town, South Africa, 2003, 9-13. 

12. Shobharani M, Sidramappa, Sunil Kumar NM. 

Evaluation of different doses of imidacloprid 60 FS – a 

new seed dressing chemical against sucking pests of 

green gram. Int. J Curr. Microbiol. App. Sci., 2017; 

6(12):3433-3441.  

13. Singh SP, Singh YP, Kumar A. Bio-efficacy evaluation 

of chemical insecticides against painted bug, Bagrada 

hilaris (Burm.) in mustard. Pesticide Research Journal. 

2011; 23:150-153. 

14. Soundarajan RP, Chitra N. Effect of bioinoculants on 

sucking pests and pod borer complex in urdbean. Journal 

of Biopesticides. 2011; 4(1):7-11. 

15. Sreenivas AG, Nargund VB. Management of sucking 

insect pests of Bhendi through seed dressing chemicals. 

Karnataka Journal of Agricultural Sciences. 2006; 

19(2):307-311.  

16. Srinivasa Rao N, Rajendran R. Joint action potential of 

neem with other plant extracts against the leaf hopper 

Amrasca devastance on okra. Pest Management and 

Economic Zoology. 2003; 10:131-131.  


