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Abstract 

Management of Mustard aphid Lipaphis erysimi (Kaltbach) using Botanicals in field condition was 

carried out during Rabi 2023-24 at central Research field SHUATS Prayagraj, UP., India. The 

management of Mustard aphid was done using 8 different treatments and benefit cost ratios of all the 

treatments were calculated. Total one sprays were applied to protect the crop from Lipaphis erysimi 

using randomized block design with three replications. The observations of Lipaphis erysimi 24 hours 

before (Pre-treatment) and 3th, 7th and 14th day after spraying (post-treatment) were recorded for 

computing the percent of pest reduction. The data were subjected to statistical analysis after appropriate 

transformation for interpretation. The treatment with recommended (T4) Imidacloprid 17.8SL 

+NSKE5%Was of the most effective treatment followed By (T7) Imidacloprid 17.8 SI and (T3) 

Azadiractin the next best treatment were found to be (T1) Neem oil 5% and (T2) NSKE5%, (T5) Castor 

oil and (T6) cow urine were found to be least effective against Lipaphis erysimi (Kaltbach). The highest 

cost Benifit ratio was recorded with (T4) Imidacloprid17.8SL+NSKE5% (1:5.4) followed by the (T7) 

Imidacloprid 17.8SL (1:4.96), (T3) Azadiractin ts, Neem oil 5% (1:3.97), (T2) NSKE 5% (1:3.64), (T5) 

Castor oil (1:3.52), (T6) cow urine (1:2.3) as compared to untreated (T8) control (1:1.75). 

 

Keywords: Benefit cost ratio, imidacloprid (novel insecticide), Lipaphis erysimi, mustard, mustard 

aphids 

 

Introduction 

Mustard, Brassica juncea (L.) Czern & Coss is an important oilseed crop belonging to family 

cruciferaceae (Syn. Brassicaceae). Indian mustard or brown mustard is natural amphidiploids 

shaving chromosome no (2n=36). It is self-pollinated but certain amount (2- 15%) 

pollination occur due to insects and other factors. The origin place of mustard is China, 

northeastern India from where it has extended up to Afghanistan via Punjab. Mustard 

(Brassica spp.) is one of the first domesticated crops which has wide dispersal, and has been 

grown as herb in Asia, North Africa, and Europe for thousands of years (Mandal et al., 2018) 
[19].  

The estimated area, production, and yield of rapeseed-mustard in the world was 36.59 

million hectares, 72.37 million tonnes and 1980 kg/ha, respectively, during 2018-19. 

Globally, India account for 19.8 and 9.8 percent of the total acreage and production. During 

the last eight years, there has been a considerable increase in productivity from 1840 kg/ha in 

2010-11 to 1980 kg/ha in 2018-19 and production has also increased from 61.64 m t in 2010-

11 to 72.42 m t in 2018-19. The productivity of India is the lowest among the major mustard 

growing countries. As against the Chile with highest productivity of 4.10 tonnes/ha, the 

Indian average yield was only 1.4 tonnes/ha during 2019-20. 

In India mustard is predominantly cultivated in Rajasthan (50%), Uttar Pradesh (12.3%), 

Haryana (11.2%), Madhya Pradesh (9.8%), Gujarat (6.5%) and West Bengal (5.1%). Among 

these states, Rajasthan, Uttar Pradesh and Madhya Pradesh are the major rapeseed-mustard 

growing states and cover the 70 percent of the total national acreage and contribution around 

72 percent of production. Uttar Pradesh is a leading mustard producing state of India. 60% of 

total mustard production is from this state. In Uttar Pradesh area (759 ha) and production 

(956.72tn), yield 1260 kg/ha.  
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The mustard crop is damaged at various stages of plant 

growth by a number of insect pests viz; mustard sawfly 

(Athalia lugens proxima Klug.), painted bug (Bagrada 

cruciferarum Kirk.), mustard aphid (Lipaphis erysimi Kalt.), 

cabbage leaf Webber (Crocidolomia binotalis Zeller), flea 

beetle (Phyllotreta Cruciferae Geoze) and leaf minor 

(Phytomyza horticola Meign) (Gautam et al., 2019) [10]. 

Lipaphis erysimi belongs to family Aphididae and is 

commonly known as mustard aphid. It is a cosmopolitan 

insect and found on both the leaf surfaces and in leaf folds 

of developing heads, on leaf stalks, and on leaf axles. They 

are found primarily on the growing points of the host plants, 

including tips, flowers and developing pods and cover the 

whole plant with high density. They suck sap from the hosts 

and infested plants become stunted and distorted. Their 

infestation causes wilting, yellowing and stunting of plants 

(Khan et al., 2015) [16]. On the other hand, aphid produces a 

good amount of honey dew which facilitates the growth of 

the fungus that makes the leaves and pods appear dirty black 

and also interferes in the photosynthetic activity of the 

leaves.  

 

Objectives  

1. To evaluate the efficacy of selected botanicals against 

mustard aphids on mustard crop.  

2. To calculate the cost benefit ratio of the treatment. 

 

Materials and Methods 

The present investigation was conducted to the study 

entitled “Efficacy of selected Botanicals against Mustard 

Aphid, Lipaphis erysimi (Kaltenbach) on Mustard (Brassica 

juncea L.)” was carried out during rabi season 2023-24 at 

The Central Research Farm, Department of Entomology, 

SHUATS, Prayagraj, Uttar Pradesh, India. The survey was 

laid out in RBD having seven treatments and control in three 

replications with the plot size 2m2. The Research was 

fulfilled on Maize variety Sonal. one spray were given using 

a hand compression pump during dawn or dusk hours to 

avoid photo oxidation of insecticedes. The treatments details 

are: Neem Oil 5% (T1), NSKE 5% (T2), Azadiractin (T3), 

Imidacloprid 17.8 SL + NSKE 5% (T4), Castor Oil (T5), 

Cow Urine (T6), Imidacloprid 17.8 SL (T7) and untreated 

control. 

 
Table 1: Treatment details 

 

Treatment Treatment Combination 

T0 Control 

T1 Neem Oil 5% @ 5ml/lit 

T2 NSKE 5% @ 5ml/lit 

T3 Azadirachtin @ 5ml/lit 

T4 
Imidacloprid 17.8% SL + NSKE 5% @ 0.6ml+ 

6ml/lit 

T5 Castor Oil @ 2ml/lit 

T6 Cow Urine @ 100ml/lit 

T7 Imidacloprid 17.8 SI @ 0.5ml/ha 

 

The insect population was counted from randomly selected 

plants in every plot and population per 5 plants was noted. 

After that mean of three replications was calculated for each 

treatment and the same was done with the untreated plot. 

The population of Lipaphis erysimi was recorded before 1 

day spraying and on 3rd day, 7th day and 14th day after 

insecticidal application. 

 

Observations 

Aphid count was taken 24 hours before spraying at 5 tagged 

plants per treatment, which was further converted in to per 

plant population and subsequent observation was recorded 

at 3, 7 and 14 days after spraying on same plants. Percent 

population reduction was worked out by using formula. 

The formula used for the calculation of percentage reduction 

of pest population over control using following formula 

giving referring it to be modification. 

 

 
 

Percent population reduction = (1 −
Ta

Ca
×

Cb

Tb
) ×100 

 

Where, 

Ta = Number of insects on treated plots after insecticidal 

application  

Tb = Number of insects in treated plots before insecticidal 

application  

Ca = Number of insects in untreated plots after insecticidal 

application 

Cb = Number of insects in untreated plots before 

insecticidal application 

 

The percentage population reduction value was duly 

transformed in to the corresponding angular value and it was 

subjected to analysis variance. Critical difference (CD) was 

applied for comparing treatment means. 

 

Cost benefit ratio 

Incremental benefit was calculated by taking the difference 

in Gross returns from the respective treatments over the 

control. Further the IBC ratio was obtained by taking the 

ratio of incremental benefit to the cost of insecticide. 

Gross return = Marketable Yield × Market price Net return 

= Gross return – Cost of cultivation 

 

B: C Ratio =
Gross returns Rs/ha

Cost of plant cultivation Rs/ha
  

 

BCR =
Net returns

Cost of treatment
 

 

Results and Discussion 

In the experiment, eight treatments consisting appilication of 

Neem Oil 5% (T1), NSKE 5% (T2), Azadiractin (T3), 

Imidacloprid 17.8 SL + NSKE 5% (T4), Castor Oil (T5), 

Cow Urine (T6), Imidacloprid 17.8 SL (T7) Were tested to 

compare the efficacy against Lipaphis erysimi and their 

influences on the yield of mustard. The results obtained are 

discussed in the light of available relevant literature in this 

chapter as before. 

 

Infestation of Mustard aphid (Lipaphis erysimi) 3 DAS 

The post treatment data on nymph and adult population 

(Table 2) of Lipaphis erysimi on 3rd day after 1st spray 

revealed that all the treatments were significantly superior 
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over control. The lowest population was recorded in 

Imidacloprid 17.8% SL + NSKE 5% (55.80) followed by 

Imidacloprid 17.8 SI (88.87), Azadirachtin (152.40) and 

Neem Oil (156.60), Neem seed kernel extract (173.13), 

Castor Oil (190.07) and Cow Urine (238.33). 

 

Infestation of Mustard aphid (Lipaphis erysimi) after 

7DAS 

The post treatment data on nymph and adult population 

(Table 2) of of Lipaphis erysimi on 7th day after 1st spray 

revealed that all the treatments were significantly superior 

over control. The lowest population was recorded in 

Imidacloprid 17.8% SL + NSKE 5% (40.13) followed by 

Imidacloprid 17.8 SI (46.87), Azadirachtin (52.73) and 

Neem Oil (68.67), Neem seed kernel extract (78.20), Castor 

Oil (86.87) and Cow Urine (91.60). 

 

Infestation of Mustard aphid (Lipaphis erysimi) after 

14DAS 
The post treatment data on nymph and adult population 

(Table 3) of of Lipaphis erysimi on 14th day after 1st spray 

revealed that all the treatments were significantly superior 

over control. The lowest population was recorded in 

Imidacloprid 17.8% SL + NSKE 5% (10.20) followed by 

Imidacloprid 17.8 SI (16.07), Azadirachtin (32.0) and Neem 

Oil (43.53), Neem seed kernel extract (52.60), Castor Oil 

(58.80) and Cow Urine (69.0) 

The data of the mean (3,7 and 14) nymph and adult 

population of first spray revealed that all treatments except 

untreated control are effective and par with each other 

Among all the treatments lowest nymph and adult 

population of mustard aphid was recorded in Imidacloprid 

17.8% SL + NSKE 5% (35.40) followed by Imidacloprid 

17.8 SL (50.60), Azadirachtin (79.04), Neem oil 5% 

(89.60), NSKE 5% (101.31), Castor Oil (112.58), Cow 

Urine (132.98) as compared to control plot (249.20) is found 

to be effective but comparatively superior over the control. 

The data on mean nymph and adult population of first spray, 

overall mean revealed that the all treatment except untreated 

control is effective and par with each other. Among all the 

treatments least nymph and adult population of mustard 

aphid was recorded in Imidacloprid 17.8% SL+NSKE 5% 

(35.40) treated plot. Similar findings were also reported by 

Lal et al. (2018) [18] reported that Imidacloprid 17.8% 

SL+NSKE 5% treated plot shown lowest population of 

Mustard aphid. Similarly, next lowest aphid population is 

recorded in the plot treated with Imidacloprid 17.8% SL 

(50.60). These findings were also reported by Patel et al. 

(2017) [21], Sreeja and Kumar (2022) [27] that Imidacloprid 

17.8% SL shown lowest population of Mustard aphid. Next 

lowest population of Mustard aphid was recorded in 

Azadirachtin (79.04).  

Next lowest population of Mustard aphid was recorded in 

Neem oil 5% (89.60) treated plot. Similar findings were also 

reported by Kumar and Kumar (2012) [27] reported that 

Neem oil 5% treated plot shown lowest aphid population of 

Mustard aphid. NSKE 5% (101.31) and Castor oil (112.58) 

treated plots showed low aphid population survivability 

which were also reported with the findings of Yadav et al. 

(2021) [34] and Yadav et al. (2018) [13]. Cow urine (55.88) 

treated plot showed minimum aphid population survivability 

similarly with the findings of Malla et al. (2017) [6]. 
 

Table 2: Effect of different Botanicals treatments on the incidence mustard aphid (Lipaphis erysimi) infestation after first spray. 
 

Treatment 
Population of mustard aphid /5 plants 

1DBS 3DAS 7DAS 14DAS MEAN 

T1 Neem oil 5% 254.66 156.60c 68.66c 43.53de 89.60bc 

T2 NSKE 5% 251.00 173.13bc 78.20bc 52.60cd 101.31bc 

T3 Azadirachtin 253.40 152.40c 52.73d 32.00e 79.04bcd 

T4 Imidacloprid 17.8% SL + NSKE 5% 261.60 55.80e 40.20d 10.20f 35.40d 

T5 Castor Oil 253.13 190.06b 88.87b 58.80bc 112.58b 

T6 Cow Urine 264.66 238.33a 91.60b 69.00b 132.98b 

T7 Imidacloprid 17.8 SL 258.73 88.86d 46.87d 16.07f 50.60cd 

T8 Control 245.93 246.20a 249.33A 251.80as 249.20a 

F-TEST NS S S S S 

C.V 3.285 2.182 1.852 1.976 6.408 

CD (5%) -- 3.065 2.885 2.496 8.960 

 

 
 

Fig 1: Graph showing effect of different Bio-pesticide treatments on the incidence mustard aphid (Lipaphis erysimi) infestation after first spray. 

https://www.biochemjournal.com/


 

~ 285 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   
 
To calculate the cost benefit ratio of treatments: The data 

presented in below Table in respect of CBR revealed that 

the maximum returns was recorded by treatment 

Imidacloprid 17.8 SL + NSKE 5% (1:5.4) followed by 

Imidacloprid 17.8 SL (1:4.96), Azadiractin (1:3.97), Neem 

Oil 5% (1:3.90), NSKE 5% (1:3.64), Castor Oil (1:3.52), 

Cow Urine (1:2.3), as compared to control plot (1:1.75). 

The results obtained in the present experiment was found in 

accordance with the findings. An experiment was conducted 

to control of mustard aphid through insecticide and NSKE 

5% combination in mustard crops. The result revealed that 

Imidacloprid 17.8% SL+NSKE 5% combination recorded 

maximum grain yield (19.88 q/ha) and highest Benefit ratio 

(1:5.4) 

 
Table 3: Economics of treatments and Benefit: cost ratio taken up for the management of mustard aphid during rabi season 2023-2024 

 

Sr. 

No. 
Treatment 

Yield 

of q/ha 

Cost of 

yield (₹) 

Total cost 

of yield (₹) 

Common 

cost (₹) 

Treatment 

cost (₹) 

Total 

cost (₹) 

C:B 

ratio 

T1 Neem Oil 5% 14.22 6500 92430 21749 1900 23649 1:3.90 

T2 NSKE 5% 13.32 6500 86580 21749 2020 23769 1:3.64 

T3 Azadiractin 14.56 6500 94640 21749 2050 23799 1:3.97 

T4 Imidacloprid 17.8% SI + NSKE 5% 19.88 6500 129220 21749 2180 23929 1:5.4 

T5 Castor Oil 12.67 6500 82355 21749 1588 23337 1:3.52 

T6 Cow Urine 12.33 6500 80145 21749 9700 31449 1:2.3 

T7 Imidacloprid 17.8% SI 17.33 6500 112645 21749 960 22709 1:4.96 

T8 Control 5.88 6500 38220 21749 - 21749 1:1.75 

 

Conclusion 

From the critical analysis of the present findings, it can be 

concluded that amongst the treatments used in the present 

study, treatment Imidacloprid 17.8% SL+NSKE 5% was 

found to be the most superior in controlling the mustard 

aphid. Followed by Imidacloprid 17.8% SL, followed by 

Azardiractin, Neem oil 5% NSKE5%, Castor oil. The least 

effective treatment found was Cow urine. The highest yield 

and cost benefit ratio was registered in Imidacloprid 17.8% 

SL+NSKE 5% (19.88 q/ha) and (1:5.4), followed by 

Imidacloprid 17.8% SL (17.33 q/ha) and (1:4.96), 

Azardiractin (14.56 q/ha) and (1:3.97), Neem oil (14.22 

q/ha) and (1:3.90), NSKE 5% (13.32 q/ha) and (1:3.64), 

Castor oil (12.67) and (1:3.52), Cow urine (12.33 q/ha) and 

(1:2.3) as compared to untreated plot (5.88 q/ha) and 

(1:1.75). 
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