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Abstract:  An experiment was conducted to determine the relative bio-efficacy of nine insecticides, viz. Dimethoate 30 EC, 

Thiamethoxam 25 WG, Acetamiprid 20 SP, Buprofezin 25 SC, Chlorpyriphos 20 EC, Cyantraniliprole 10.26 OD, 

Diafenthiuron 50 WP, Imidacloprid 17.8 SL and Quinalphos 25 EC against mustard aphid, Lipaphis erysimi (Kalt.) under field 

conditions at Research Farm of Agricultural Research Station, Mandor, Jodhpur (Rajasthan) during Rabi 2021-22. The 

observations were recorded on one day prior and 1, 3, 7 and 10 days after spraying of insecticides. The results revealed that 

imidacloprid 17.8 SL was found most effective followed by thiamethoxam 25 WG and dimethoate 30 EC against population of 

aphid. The maximum yield of 3861 kg/ha was recorded in the plot treated with imidacloprid 17.8 SL followed by thiamethoxam 

25 WG (3444 kg/ha) and dimethoate 30 EC (3194 kg/ha). While the minimum seed yield was obtained in the untreated control 

(1778 kg/ha) followed by chloropyriphos 20 EC (1944 kg/ha) and diafenthiuron 50 WP (2222 kg/ha). The highest incremental 

cost-benefit ratio (C:B ratio) of 1:6.38 was computed in imidacloprid 17.8 SL followed by 1:5.60 in thiamethoxam 25 WG and 

1:4.99 in dimethoate 30 EC. The minimum C:B ratio of 1:2.71 was obtained in chloropyriphos 20 EC followed by diafenthiuron 

50 WP (1:2.97). 
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I. Introduction 

In India, rapeseed and mustard is the second major oilseed crop after groundnut, which belongs to family Brassicaceae or 

Cruciferae, originated from Middle East Indo-China. It is highly economic crop for national and international trade also it is one 

of the major sources of income even in case of small and marginal farmers.   

It is Rabi season crop, mainly grown in tropical and subtropical areas. It needs low water to complete its life span and it is 

moderate salinity tolerant crop. Green leaves and stems are good source of green vegetable and fodder, rich source of protein, 

vitamin A, vitamin K, carotene, flavonoids, antioxidant, sulphur and minerals. Oil content in Indian mustard ranges from 33 to 

39% (Sandhu et al., 2018). Its oil is mainly used for cooking vegetable, hair oil, soap, lubrication and tanning industries. It has 

lowest amount of harmful saturated fatty acid as compared to other edible oils, it also contains two essential fatty acids i.e., 

linoleic and linolenic acid in an adequate amount which are not found in many of the edible oils. Whole seed of mustard is used 

for preparing pickles, flavoring vegetables and curries. Its cake is rich source of protein which is used for feeding to animals. Its 

seed and oil have pungency due to presence of sinigrin and has high glucosinolate percentage which is hazardous to animal 

health (Nagraj, 1995). 

India is the third largest producer of mustard with cultivated area 8.74 mha, production 11.46 MT and productivity 1270 

kg/ha (Anonymous, 2021-22 a). In India, it is mainly grown in the states of Rajasthan, Gujarat, Haryana, Uttar Pradesh, 

Madhya Pradesh and West Bengal etc. Rajasthan ranked first in area and production followed by Haryana, Madhya Pradesh and 

Uttar Pradesh. In Rajasthan, cultivated area of mustard was 2.72 mha, production was 4.51 MT and productivity was 1658 

kg/ha (Anonymous, 2021-22 b). In Rajasthan it majorly produced in Alwar, Sri Ganganagar, Bharatpur, Tonk and Sawai 

Madhopur.  

The main problem that stops increase in production and productivity of Indian mustard crop are biotic and abiotic factors. 

Among other bottlenecks biotic factors also play an important role in rapeseed and mustard. More than three dozen of pests are 

known to be associated with rapeseed and mustard. Among them Mustard aphid, Lipaphis erysimi (Kalt.); Mustard sawfly, 

Athalia lugens proxima (Klug.); Painted bug, Bagrada hilaris (Kirk.); Mustard leaf webber, Crocidolomia binotalis Zell., Flea 

beetle, Phyllotreta crucifereae (Goeze) and Leaf miner, Phytomyza horticola (Goureau) are major insect pests of rapeseed and 

mustard (Sharma and Singh, 2010). For the efficient, economical and environmentally friendly management of insect pests in 

mustard, it is essential to know about the population fluctuation in crop in relation to agroclimatic factors. It allows growers to 

take timely action in an efficient manner for crop management. This type of study provides an opportunity to control insect 

pests by correct time application of pesticide. 
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There are many different tactics used to control the insect pests in rapeseed and mustard. In the evolution of different time 

era farmers used basic indigenous practices to manage the pests. Mustard aphid has ability to multiply fast and spread in short 

time when good environmental conditions available. For the control of insect pests, using of insecticides is one of the common 

and quickest method. Large numbers of new chemicals are introduced in the market. Chemical method is best because other 

methods are time consuming and slow to show effect on plants that’s why farmers generally rely on chemicals to overcome 

aphid’s problems in India and so far, chemical control has been the sole solution to the problem with the researchers (Sarwar et 

al., 2003). Therefore, it is necessary to evaluate the bio-efficacy of these chemicals against mustard aphid under field 

conditions. 

II. Material and Methods 

Field experiment was laid out in Randomized Block Design to study the bio-efficacy of different insecticides against 

mustard aphid. The crop was sown according to recommended agronomic practices. There were ten treatments as mentioned in 

the (table 1) in which each replicated three times. The crop variety, NRCHB – 101 was sown with plot size of 3 m x 4 m and 

distance between row to row and plant to plant was 30 cm and 10 cm, respectively. The pest population was regularly monitor 

and the application of insecticides were done at 76 DAS. 

All the insecticides were applied as a foliar spray. The spraying was done by using a pre-calibrated knap sack sprayer. The 

spray was given on January 15, 2022. When sufficient populations built up. The solution was prepared according to the 

following formula.   

                                      
Where, 

  V= Volume of the insecticide 

  C = Concentration required  

  A = Amount of spray solution needed  

           % a.i. = Percentage of active ingredient of the insecticide 

  

Table 1    The following insecticides were used for management of aphid 

S. 

No. 

Name of the insecticide Group of insecticide Dosage 

a.i./ha 

Commercial formulation 

dose 

(g/ml/ha) * 

Conc. (%) in 

spray formulation 

1. Dimethoate 30 EC Organophosphate 262.5 875 ml/ha 0.0375% 

2. Thiamethoxam 25 WG Neonicotinoids 25 100 g/ha 0.0036% 

3. Acetamiprid 20 SP Neonicotinoids 10 50 g/ha 0.0014% 

4. Buprofezin 25 SC Chitin synthesis inhibitor 250 1000 ml/ha 0.036% 

5. Chlorpyriphos 20 EC Organophosphate 100 500 ml/ha 0.0143% 

6. Cyantraniliprole 10.26 OD Diamide (Ryanoids) 61.56 600 ml/ha 0.0088% 

7. Diafenthiuron 50 WP Insect growth regulator 300 600 g/ha 0.043% 

8. Imidacloprid 17.8 SL Neonicotinoids 17.8 100 ml/ha 0.0025% 

9. Quinalphos 25 EC Organophosphate 250 1000 ml/ha 0.036% 

10. Untreated control - - - - 

*Using 700 litters of spray solution per hectare 

The population of mustard aphid were recorded from 10 cm top portion of the terminal shoot on 5 randomly selected and 

tagged plants from each plot on one day prior and 1, 3, 7 and 10 days after insecticide application. Each insecticide was sprayed 

in three replications and untreated check was also be grown beside them. The seed yield in each treatment was recorded and 

expressed in kg/ha and compared with the effect of insecticides. 

The data obtained just before treatment and one, three, seven and ten days after the spray were taken into consideration to 

find out the per cent reduction in the population which was determined using the Henderson and Tilton (1955) equation: 

                                                                         Ta x Cb 

Per cent reduction in pest population = 1 –  -------------- X 100 

                                                           Tb x Ca 

Where, 

Ta = Population in treated plots after treatment 

Tb = Population in treated plots before treatment 

Ca = Population in untreated plots after treatment 

Cb = Population in untreated plots before treatment 

The statistical analysis (analysis of variance) was carried out by transforming the data of per cent reduction into angular 

transformation values. The data of seed yield influenced by the application of different treatments were also subjected to 

analysis of variance. 
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III. Result and Discussion 

The pretreatment population of mustard aphid was ranged from 83.93 to 92.67 aphid/10 cm terminal shoot, which was well 

distributed and identical in all experimental plots. The data are summarized in table 2 and reduction in population on one, three, 

seven and ten days after treatments are graphically present in figure 1. 

One day after application, it was observed that all the treatments were significantly superior over the untreated control after 

one day application of insecticides. The maximum reduction of 97.46 per cent was recorded in imidacloprid 17.8 SL which was 

followed by thiamethoxam 25 WG, dimethoate 30 EC and quinolphos 25 EC which resulted in 88.60, 84.91 and 81.46 per cent 

reduction, respectively. These treatments were found at par with each other. The next effective treatments were buprofezin 25 

SC, cyantraniliprole 10.26 OD and acetamiprid 20 SP which were resulted 79.76, 77.89 and 77.64 per cent reduction which 

were at par with each other. The minimum reduction was recorded in chloropyriphos 20 EC and difenthiuron 50 WP which 

gave 71.17 and 65.47 per cent reduction, respectively. Three days after application of treatments it was observed that all the 

treatments were significantly superior over untreated control. The maximum reduction of 95.31 per cent was recorded in 

imidacloprid 17.8 SL which was closely followed by thiamethoxam 25 WG, dimethoate 30 EC and quinolphos 25 EC which 

gave 91.09, 90.14 and 89.03 per cent reduction, they were found statistically at par in their efficacy and significantly superior 

over rest of the treatments. The minimum reduction was recorded in chloropyriphos 20 EC followed by diafenthiuron 50 WP, 

cyantraniliprole 10.26 OD, and which gave 80.08, 81.14, and 81.23 per cent reduction, respectively and found at par with each 

other. The other treatments were in the middle order of efficacy. It was observed that all the insecticidal treatments were 

significantly superior over the untreated control after seven days application of insecticides. The maximum reduction of 94.64, 

88.09 and 87.03 per cent were recorded in imidacloprid 17.8 SL, thiamethoxam 25 WG and dimethoate 30 EC, respectively. All 

the three treatments were found statistically at par with each other and significantly superior over rest of the insecticidal 

treatments. The next effective treatments were quinolphos 25 EC, buprofezin 25 SC, acetamiprid 20 SP and cyantraniliprole 

10.26 OD which gave 79.73, 76.61, 76.59 and 76.39 per cent reduction, respectively. The minimum reduction was obtained in 

diafenthiuron 50 WP and chloropyriphos 20 EC which resulted in 71.14 and 63.79 per cent reduction which were found at par 

with their efficacy. Ten days after the application of insecticides, it was observed that all the treatments were found significantly 

superior over the untreated control, however there were a considerable difference in between the different treatments. The 

maximum reduction of 85.20 per cent was recorded in imidacloprid 17.8 SL which was followed by thiamethoxam 25 WG and 

dimethoate 30 EC which resulted in 74.40 and 69.36 per cent reduction, respectively. These treatments were found statistically 

at par each other but significantly superior over rest of the insecticidal treatments. The next effective treatments were 

acetamiprid 20 SP and cyantraniliprole 10.26 OD which resulted in 61.94 and 48.79 per cent reduction and they were found 

significantly superior over rest of the treatments. The minimum reduction was recorded in chloropyriphos 20 EC followed by 

diafenthiuron 50 WP, buprofezin 25 SC and quinolphos 25 EC which gave 14.74, 25.65, 35.38 and 39.91 per cent reduction, 

respectively. Which were stood statistically inferior to all the other treatments. 

The overall bio-efficacy of the treatments evaluated against aphid in respect of per cent reduction in population, revealed 

that treatment of imidacloprid 17.8 SL (93.15) was found most effective followed by thiamethoxam 25 WG (85.55) and 

dimethoate 30 EC (82.86). The treatments of acetamiprid 20 SP (74.94), quinolphos 25 EC (72.53), cyantraniliprole 10.26 OD 

(71.08) and buprofezin 25 SC (69.16) were observed moderately effective while, treatments of diafenthiuron 50 WP (60.85) and 

chloropyriphos 20 EC (57.44) were found as least effective insecticides. The descending order of performance of insecticide on 

the basis of per cent reduction in aphid population was found to be Imidacloprid 17.8 SL> Thiamethoxam 25 WG> Dimethoate 

30 EC> Acetamiprid 20 SP> Quinolphos 25 EC> Cyantraniliprole 10.26 OD> Buprofezin 25 SC> Diafenthiuron 50 WP> 

Chloropyriphos 20 EC. 

The data presented in table 3 and figure 2, revealed that all the treatments gave significantly higher yield over control in 

present investigation. The maximum yield of 3861 kg/ha was recorded in the plot treated with imidacloprid 17.8 SL followed 

by thiamethoxam 25 WG and dimethoate 30 EC, resulted in 3444 and 3194 kg/ha seed yield, respectively, these treatments 

were comparable to each other. The next best treatments in terms of yield were acetamiprid 20 SP followed by quinolphos 25 

EC, cyantraniliprole 10.26 OD and buprofezin 25 SC with, 3028, 2833, 2694 and 2583 kg/ha seed yield, respectively. The 

minimum seed yield was obtained in the untreated control (1778 kg/ha) followed by chloropyriphos 20 EC and diafenthiuron 50 

WP resulted in 1944 and 2222 kg/ha seed yield, respectively. The order of effectiveness of treatments on the basis of seed yield 

of mustard was Imidacloprid 17.8 SL> Thiamethoxam 25 WG> Dimethoate 30 EC> Acetamiprid 20 SP> Quinolphos 25 EC> 

Cyantraniliprole 10.26 OD> Buprofezin 25 SC> Diafenthiuron 50 WP> Chloropyriphos 20 EC. 

The data presented in table 4 indicated that maximum net profit of Rs. 2,00,290 and 1,75,353 ha-1 were computed in the 

treatment of imidacloprid 17.8 SL (0.0025%) and thiamethoxam 25 WG (0.0036%), respectively. The minimum net profit Rs. 

85,190 ha-1 was computed in chloropyriphos 20 EC (0.0143%) followed by Rs. 99,720 ha-1 in diafenthiuron 50 WP (0.043%). 

The highest incremental cost-benefit ratio (C:B ratio) of 1:6.38 was computed in imidacloprid 17.8 SL followed by 1:5.60 

in thiamethoxam 25 WG and 1:4.99 in dimethoate 30 EC. The minimum C:B ratio of 1:2.71 was obtained in chloropyriphos 20 

EC followed by diafenthiuron 50 WP (1:2.97). The C:B ratio 1:4.80, 1:4.30, 1:3.86 and 1:3.27 were registered in acetamiprid 20 

SP, quinolphos 25 EC, buprofezin 25 EC and cyantraniliprole 10.26 OD, respectively. With regards to cost benefit ratio, the 

order of insecticides was found to be Imidacloprid 17.8 SL> Thiamethoxam 25 WG> Dimethoate 30 EC> Acetamiprid 20 SP> 

Quinolphos 25 EC> Buprofezin 25 SC> Cyantraniliprole 10.26 OD> Diafenthiuron 50 WP> Chloropyriphos 20 EC. 

 The present findings are partially corroborating with the finding of Khedkar et al. (2012) revealed that Imidacloprid 17.8 SL 

(0.008%), Acetamiprid 20 SP (0.01%) and Thiamerthoxam 25 WG (0.0125%) proved to be more effective followed by 

Acephate (0.075%), Dimethoate (0.03%) and Thiacloprid (0.024%), Clothianidin (0.025%), Flonicamid (0.015%) and 

Phosphamidon (0.03%) found less effective. He also studied that highest number of grains, test weight and seed yield were 

recorded from the plots treated with Imidacloprid (0.008%) followed by Thiamethoxam (0.0125%), Acetamiprid (0.01%) and 

Acephate (0.075%) and recorded 55.60 to 52.59 per cent increase in yield over control. He recorded that imidacloprid 17.8 SL 

0.08% found most effective and economical insecticide than rest of the insecticidal treatments and occupied first rank followed 

by Acetamiprid 20 SP 0.01%, Acephate 75 SP 0.075% and Thiamethoxam 25 WG 0.0125%. 
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Table 2    Effect of different insecticides on population of mustard aphid, L. erysimi 

S. 

No. 

Treatments PTP 

Aphid 

Mean population reduction of aphid Mean 

1 DAS 3 DAS 7 DAS 10 DAS 

1 Dimethoate 30 EC 86.20 
84.91 

(67.24) 

90.14 

(71.88) 

87.03 

(69.16) 

69.36 

(56.41) 
82.86 

(65.61) 

2 Thiamethoxam 25 WG 88.40 
88.60 

(70.93) 

91.09 

(73.17) 

88.09 

(70.18) 

74.40 

(59.62) 
85.55 

(67.79) 

3 Acetamiprid 20 SP 91.80 
77.64 

(61.91) 

83.60 

(66.81) 

76.59 

(61.38) 

61.94 

(51.98) 
74.94 

(59.99) 

4 Buprofezin 25 SC 91.40 
79.76 

(63.45) 

84.90 

(67.17) 

76.61 

(61.42) 

35.38 

(36.49) 
69.16 

(56.30) 

5 Chloropyriphos 20 EC 90.20 
71.17 

(57.63) 

80.08 

(64.08) 

63.79 

(53.27) 

14.74 

(20.92) 
57.44 

(49.37) 

6 Cyantraniliprole 10.26 OD 88.87 
77.89 

(62.02) 

81.23 

(64.83) 

76.39 

(61.00) 

48.79 

(44.30) 
71.08 

(57.54) 

7 Diafenthiuron 50 WP 86.40 
65.47 

(54.07) 

81.14 

(64.44) 

71.14 

(57.88) 

25.65 

(29.95) 
60.85 

(51.28) 

8 Imidacloprid 17.8 SL 92.67 
97.46 

(81.48) 

95.31 

(79.20) 

94.64 

(78.01) 

85.20 

(67.17) 
93.15 

(75.17) 

9 Quinolphos 25 EC 83.93 
81.46 

(64.95) 

89.03 

(71.12) 

79.73 

(63.64) 

39.91 

(39.18) 
72.53 

(58.40) 

10 Untreated Control 86.47 - - - - - 

 SEm±  2.69 3.51 3.03 2.97 1.84 

 CD @5%  8.01 10.42 9.01 8.83 5.46 

 CV (%)  7.99 9.75 9.12 12.67 5.88 

Figures in parenthesis are angular transformation values, while those outsides are per cent reduction values   

DAS = Days After Spraying; PTP = Pre-treatment population of aphids mean per plant 

 

Table 3    Effect of treatments on seed yield (kg/ha) of mustard 

S. No. Treatments Commercial 

formulation dose 

(g/ml/ha) * 

Conc. (%) in 

spray 

formulation 

Yield (kg/ha) 

1 Dimethoate 30 EC 875 ml/ha 0.0375% 3194 

2 Thiamethoxam 25 WG 100 g/ha 0.0036% 3444 

3 Acetamiprid 20 SP 50 g/ha 0.0014% 3028 

4 Buprofezin 25 SC 1000 ml/ha 0.036% 2583 

5 Chloropyriphos 20 EC 500 ml/ha 0.0143% 1944 

6 Cyantraniliprole 10.26 OD 600 ml/ha 0.0088% 2694 

7 Diafenthiuron 50 WP 600 g/ha 0.043% 2222 

8 Imidacloprid 17.8 SL 100 ml/ha 0.0025% 3861 

9 Quinolphos 25 EC 1000 ml/ha 0.036% 2833 

10 Untreated Control - - 1778 

 
SEm± - - 3.36 

  CD @5% - - 9.99 

  CV (%) - - 11.21 

*Using 700 litters of spray solution per hectare 
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Fig. 1    Per cent reduction in aphid population after treatments 

http://www.ijcrt.org/


www.ijcspub.org                                       © 2022 IJCSPUB | Volume 12, Issue 3 August 2022 | ISSN: 2250-1770 

IJCSP22C1139 International Journal of Current Science (IJCSPUB) www.ijcspub.org 154 
 

 

Fig. 2    Effect of treatments on seed yield (kg/ha) of mustard 
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Table 4       Economics and cost benefit ratio on different treatments in mustard 

S. 

No. 

Treatments Commercial 

formulation dose 

(g/ml/ha) 

Conc. (%) in 

spray 

formulation 

Yield 

(kg/ha) 

Gross return (Rs. 

/ha) 

Total 

expenditure (Rs. 

/ha) 

Net profit  

(Rs. /ha)  

C:B ratio 

1 Dimethoate 30 EC 875 ml/ha 0.0375% 3194 191640 31996 159644 1:4.99 

2 Thiamethoxam 25 WG 100 g/ha 0.0036% 3444 206640 31288 175353 1:5.60 

3 Acetamiprid 20 SP 50 g/ha 0.0014% 3028 181680 31325 150355 1:4.80 

4 Buprofezin 25 EC 1000 ml/ha 0.036% 2583 154980 31915 123065 1:3.86 

5 Chloropyriphos 20 EC 500 ml/ha 0.0143% 1944 116640 31450 85190 1:2.71 

6 Cyantraniliprole 10.26 OD 600 g/ha 0.0088% 2694 161640 37860 123780 1:3.27 

7 Diafenthiuron 50 WP 600 g/ha 0.043% 2222 133320 33600 99720 1:2.97 

8 Imidacloprid 17.8 SL 100 ml/ha 0.0025% 3861 231660 31370 200290 1:6.38 

9 Quinolphos 25 EC 1000 ml/ha 0.036% 2833 169980 32080 137900 1:4.30 

10 Untreated Control - - 1778 - - - - 

1. Rate of insecticides applied: 

Dimethoate 30 EC @ Rs. 910/lit.; Thiamethoxam 25 WG @ Rs. 875/kg; Acetamiprid 20 SP @ Rs. 2500/kg; Buprofezin 25 SC @ Rs. 715/lit.; Chloropyriphos 20 EC 

@ Rs. 500/lit.; Cyantraniliprole 10.26 OD @ Rs. 11,100/lit.; Diafenthiuron 50 WP @ Rs. 4,000/kg; Imidacloprid 17.8 SL @ Rs. 1,700/lit.; Quinolphos 25 EC @ Rs. 

880/lit. 

2. Labour charges @ Rs. 250/labour/day (3 labour/spray/ha) 

3. Sale price of mustard grain @ Rs. 6,000/q. 

4. Cost of cultivation of mustard @ Rs. 30,450/ha 
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IV. Conclusion 

 The treatment of imidacloprid 17.8 SL was found most effective followed by thiamethoxam 25 WG 

and dimethoate 30 EC while, treatments of diafenthiuron 50 WP and chloropyriphos 20 EC were found 

as least effective insecticides.  

 The maximum yield of 3861 kg/ha was recorded in the plot treated with imidacloprid 17.8 SL followed 

by thiamethoxam 25 WG (3444 kg/ha) and dimethoate 30 EC (3194 kg/ha). 

 Maximum net profit of Rs. 2,00,290 ha-1 was obtained in the treatment of imidacloprid 17.8 SL. 

 The highest incremental cost-benefit ratio (C:B ratio) of 1:6.38 was computed in imidacloprid 17.8 SL 

followed by 1:5.60 in thiamethoxam 25 WG and 1:4.99 in dimethoate 30 EC. 

V. References 

Anonymous, 2021-22 a. Agricultural statistics at a glance, Ministry of Agriculture and Farmers Welfare, 

Department of Agriculture Cooperation and Farmers Welfare, Government of India, New Delhi. 

Anonymous, 2021-22 b. Agricultural statistics, area and production of rapeseed and mustard in Rajasthan. 

Directorate of Economics and Statistics, Department of Agriculture and Farmers Welfare. 

Henderson, C.F. and Tilton, E.W. 1955. Tests with Acaricides against the Brow Wheat Mite. Journal of 

Economic Entomology, 48: 157-161. 

Khedkar, A.A., Bharpoda, T.M., Patel, M.G. and Patel, C.K. 2012. Efficacy of different chemical insecticides 

against mustard aphid, Lipaphis erysimi (Kalt.) infesting mustard. AGRES – An International e-

Journal, 1(1): 53-64.  

Nagraj, D.S. 1995. Screening of promising Brassica and check the effect of yield on mustard. Indian journal of 

Entomology, 62(1): 34-42. 

Sandhu, R., Rai, S.K., Chaudhary, N. and Kour, A. 2018. Genetic analysis for oil content and oil quality traits in 

Indian mustard [B. juncea (L.) czern and coss.] by using line x tester design. Multilogic In Science, 8: 

87-92. 

Sarwar, M., Ahmad, N., Siddiqui, Q.H., Rajpal, A.A. and Toufiq, M. 2003. Efficacy of different chemicals on 

canola strain rainbow (Brassica napus L.) for aphid’s control. Asian Journal of Plant Sciences, 2(11): 

831-833.  

 

 

http://www.ijcrt.org/

