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ABSTRACT 
 

Seed treatment application of chemical insecticides is getting popularity in the management of 
insect-pest population. The present investigation was conducted to study the bio-efficacy of 
different chemical insecticides, widely used against major insect-pest of mustard crop. A mustard 
variety Bio-902 was sown in twenty-seven plots of 2× 2 m

2
 at the agronomy farm of Sri Karan 

Narendra College of Agriculture, Jobner, India during the Rabi season of 2020-21. A total of nine 
treatments including an untreated control group with three replications were investigated in a 
randomized block design (RBD). The data was recorded for aphid population and seed yield in 
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each treatment. The treatments including Imidacloprid 40% + Fipronil 40% (10 g/kg seed) was 
found significantly effective followed by Imidacloprid (10 g/kg seed), Clothianidin (10 g/kg seed), 
Thiamethoxam (10 g/kg seed), Imidacloprid 40% + Fipronil 40% (5 g/kg seed), Imidacloprid (5 g/kg 
seed), Clothianidin (5 g/kg seed) and Thiamethoxam (5 g/kg seed). The ranking of treatments 
based on seed yield in mustard was found to be similar to the trend observed in the aphid 
population for different treatments. Seed treatment helps protect the seed and emerging plant from 
insects until they become more resilient. Method of seed treatment and doses of pesticides to be 
used in seed treatment are deciding factor for bio efficacy of pesticides. 
 

 
Keywords: Mustard; insect; pest; bio-efficacy; insecticides; seed; treatment; yield. 
 

1. INTRODUCTION  
 

Mustard, Brassica juncea (Linn.) Czern and Coss 
belongs to family Brassicaceae, is an important 
Rabi season oilseed crop. After groundnut, 
mustard is considered second most significant oil 
seed crop in India, accounting for around 25 per 
cent of all oilseed production. Different minerals 
like calcium, phosphorous, and magnesium are 
found abundantly in mustard seed. The oil 
content in its seed ranges from 32-40 percent. 
Furthermore, it has a sufficient amounts of 
linolenic and linoleic, two necessary fatty acids. 
Due to its high nutritional content, mustard plays 
a substantial role in Indian cooking as well as the 
pharmaceutical and cosmetic industries. 
Moreover, the mustard oil is also used to 
lubricate, soften leather, and manufacture soap 
and detergent. Because of low anti-nutritional 
contents, mustard cake appears to be a potential 
source of protein in place of groundnut and 
soybean cakes in fish and poultry rations. Since 
it is a high source of carbohydrates therefore it is 
widely used to feed cattle as well. In terms of 
nutrients, the mustard cake has 5.2% nitrogen, 
1.8% phosphorus and 1.2% potassium. 
Therefore, it is considered a good source of 
improving soil fertility and restoring salt-damaged 
soils. In India, this is cultivated over 62.30 lakh 
hectares of land annually with a production and 
productivity of 93.39 million tonnes and 1500 kg 
ha

-1
 respectively. In India, Rajasthan ranks first 

with 25.00 lakh hectares area under cultivation 
and 41.96 million tonnes annual production 
followed by Uttar Pradesh and many other states 
[1].  
 
Insects such as mustard aphid (Lipaphis erysimi 
(Kalt.), painted bug (Bagrada cruciferarum Kirk.), 
leaf miner (Phytomyza horticola Meign), mustard 
sawfly (Athalia lugens proxima Klug.), diamond 
back moth (Plutella xylostella Linn.), flea beetle 
(Phyllotreta cruciferae Geoze) and cabbage leaf 
webber (Crocidolomia binotalis Zeller) are major 
pest of the mustard imposing severe threat to its 

production. Amongst all, the mustard aphid alone 
can cause significant losses ranging from 66.0 to 
99.0 percent in B. campestris and 27.0 to 28.0 
per cent in B. juncea, with a 15.0 per cent decline 
in oil content [2–5]. Mustard aphid is classified as 
a major pest based on monetary losses it causes 
[6]. Plant sap from sensitive parts is sucked by 
both active stages of aphid i.e., adult and nymph. 
Infested plant may curl, and if the infestation 
progresses far enough, plants may even wither 
and die. Plants affected by their infestation 
show wilting, yellowing, and stunting [7]. The 
plants covered in honeydew secreted by this 
insect boost sooty mold colonization on plant, 
which has a negative impact on photosynthesis 
and the crop's yield [8]. The mustard aphid 
proliferates and spreads rapidly in favorable 
weather, forcing farmers to apply insecticides.  
 
In direction to either prevent or avoid infestation 
of L. erysimi and to ensure qualitative crop 
production, it is indispensable to timely control 
the pest population below economic threshold 
level with appropriate control measures. The 
conventional method of insect management by 
insecticidal spray is a good way to avoid insect 
pest damage to crops. But it requires blanket 
application of pesticides in greater quantity which 
in turn increase pesticides associated problems 
in proportionate to dose of pesticides being used 
to manage pest. Major problems associated with 
such pesticide usage include environmental 
pollution, enlarged cost of production, food 
poisoning and pest resurgence which does not 
support sustainable agricultural production. 
Therefore, it becomes inevitable to device new 
insect pest management techniques, as 
conventional methods of insect management are 
neither economical nor ecological suitable for 
pest management. The worldwide research 
supports this idea and recommends to adopt 
alternatives of these high dosed insecticides. 
Insecticidal seed treatment at sowing for insect 
pest management is a good alternative to 
minimize pesticide usage for crop production. 



 
 
 
 

Arvind et al.; Int. J. Environ. Clim. Change, vol. 13, no. 9, pp. 1119-1127, 2023; Article no.IJECC.101843 
 
 

 
1121 

 

Seed treatment possess several advantages 
over full dose application of insecticides as very 
minute amount of insecticides is used in seed 
treatments and protect the crop against many 
harmful insect for some considerable period. 
Thus, pest management through seed treatment 
is a good way to manage pest in an economic 
and ecological way. Keeping these facts in 
consideration following experiment entitled “Bio-
efficacy of chemical insecticides against major 
insect pests of mustard applied through seed 
treatment” was carried out. 
 

2. MATERIALS AND METHODS  
 

2.1 Experiment Location and Field 
Preparation 

 
The present investigation was conducted at the 
agronomy farm of Sri Karan Narendra (SKN) 
college of Agriculture, Jobner, India, on mustard 
crop during the Rabi season of 2020-21. It lies 
approximately 78°28' east of longitude, 26°26' 
north of latitude, and 427 meters above mean 
sea level (MSL) in Jaipur, Rajasthan. The 
location belongs to agro-climatic zone III A, 
which refers to Rajasthan's semi-arid eastern 
plain, which is characterized by sandy loam      
soil. 
 
The experimental plots were ploughed twice 
using tractor drawn plough followed by 
thoroughly  planking and levelling to bring the 
field to a good tillage and preserve soil moisture 
for crop. One third dosage of nitrogenous 
fertilizer (60 kg N ha

-1
) was applied through urea 

whereas, complete dosage of phosphorous 
fertilizer (60 kg P2O5 ha

-1
) and potassium 

fertilizer (40 kg K2O ha
-1

) were added during land 
preparation for sowing and remaining (2/3) 
quantity of the nitrogenous fertilizer was top-

dressed in two applications at 20 and 40 days 
after sowing, respectively. In addition to this, a 
well decomposed farmyard manure with a rate of 
10 tonnes/ ha was also incorporated into soil 
before the sowing of mustard crop. 
 

2.2 Experimental Material and Layout  
  
The experimental material comprised of a total of 
nine treatments (8 treatments + 1 control group) 
(Table 1) and a mustard variety, Bio-902 was 
planted in a randomized block design (RBD) on 
October 30, 2022 in twenty-seven plots, 
measuring dimensions of 2×2 square meters 
each, with a spacing of 30 X 10 cm. The seeds 
were treated with the required dosage of 
insecticides before sowing and further followed 
by a two-hour drying period, and then were sown 
on the same day as the treatment. 
 

2.3 Recording of Observations  
 
The data about the incidence of insect pests was 
started to record from ten days of sowing to the 
harvesting of the crop at weekly intervals. The 
population of mustard aphids was recorded 
during the early morning hours. However, the 
populations of other insects were not found 
significant and thus, were not recorded.  Five 
plants were randomly selected and tagged from 
each individual plot. The aphid population on 
these plants was visually observed and recorded 
from 10 cm terminal shoot of each plant using a 
magnifying lens. 
 

2.4 Statistical Analysis 
 
Two parameters i.e., avoidable loss and the 
increase in grain yield as compared to the control 
treatment were calculated for each treatment 
using the following formulas- 

 

Avoidable loss (percent) = 

Highest yield in     Yield in the 
    treated plot - treated plot 

 
 
X 100 Highest yield in treated plot 

 

Increase in grain yield (percent) = 
Yield in treated plot - Yield in control 

X 100 
                    Yield in control 

 
The accuracy of these formulas in determining losses or yield improvements may be compromised as 
some level of damage is inevitable even in the most effective treatment. Nevertheless, this formula is 
widely regarded as the most practical approach for calculating the percentage of yield loss attributed 
to insect pests in any given treatment [9]. 
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Table 1. Details of treatments used in the study 
 

S. No. Treatments Formulations Doses (per kg seed) 

1. Imidacloprid 600 FS 5 g 
2. Imidacloprid 600 FS 10 g 
3. Clothianidin 50 WDG 5 g 
4. Clothianidin 50 WDG 10 g 
5. Thiamethoxam 70 WS 5 g 
6. Thiamethoxam 70 WS 10 g 
7. Imidacloprid 40% + Fipronil 40% w/w  80 WG 5 g 
8. Imidacloprid 40% +Fipronil 40% w/w  80 WG 10 g 
9. Untreated control - - 

 

3. RESULTS AND DISCUSSION 
 
The bio-efficacy of chemical insecticides (Table 
1) applied through seed treatment was 
determined against key insect of mustard crop 
i.e., aphid during Rabi, 2020-21. Before sowing, 
seed was subjected to treatment with desired 
dose of insecticides. Bio-efficacy of insecticide 
was determined on the basis of aphid population 
and seed yield from respective insecticidal 
treatments.  
 
The mean data indicated that population of aphid 
was commenced during last week of December 
i.e., 52

nd 
SMW which ranged from 5.60 to 17.53 

aphids per 10 cm terminal shoot. All the 
insecticide, irrespective of their doses, evidenced 
significantly higher efficacy in respect to aphid 
population which was lesser in treated plots as 
compared to control. The minimum population of 
aphid (5.60 aphids per 10 cm terminal shoot) 
was found in the treatment of higher doses of 
Imidacloprid 40% + Fipronil 40% (10 g) being the 
most effective, followed by Imidacloprid (10 g) 
(6.66 aphids per 10 cm terminal shoot) and both 
were at par in their efficacy. Afterwards, 
treatments including Clothianidin (10 g) and 
Thiamethoxam (10 g) were found effective and 
comparable in terms of their performance which 
resulted in aphid population of 7.53 and 7.80 
aphids per10 cm terminal shoot, respectively. 
The treatment involving Imidacloprid (10 g) was 
also recorded statistically comparable results to 
those of Clothianidin (10 g) and Thiamethoxam 
(10 g). The treatments half doses of Imidacloprid 
40% + Fipronil 40% (5 g), Imidacloprid (5 g), 
Clothianidin (5 g) and Thiamethoxam (5 g) 
proved moderately effective having aphid 
population of 10.73, 11.46, 11.93 and 12.13 
aphids per 10 cm terminal shoot, respectively.  
 

Aphid population increased regularly and 
attained a peak in all the treatments in the 2

nd
 

week of February i.e., 6
th
 SMW. The data clearly 

demonstrated that all the insecticidal treatments 
administered through seed treatments exhibited 
significant superiority compared to the untreated 
control. The least aphid population (128.33 
aphids/ 10 cm terminal shoot) was registered in 
the plots treated with higher doses of 
Imidacloprid 40% + Fipronil 40% (10 g) which 
proved to be the most effective treatment 
followed by Imidacloprid (10 g) and Clothianidin 
(10 g) registering, 133.86 and 135.93 aphids/ 10 
cm terminal shoot, respectively. All of these were 
at par with each other in their effectiveness in 
controlling aphid. The next effective treatment 
was Thiamethoxam (10 g) with 141.13 aphids/ 10 
cm terminal shoot and differed non-significantly 
with Imidacloprid (10 g) and Clothianidin (10 g). 
 
The treatments half doses of Imidacloprid 40% + 
Fipronil 40% (5 g) and Imidacloprid (5 g) proved 
moderately effective having aphid population of 
151.03 and 153.00 aphids per 10 cm terminal 
shoot, respectively and both were at par. While, 
the treatments Clothianidin (5 g/ kg seed) and 
Thiamethoxam (5 g) were proved least effective 
having aphid population of 170.33 and 171.90 
aphids per 10 cm terminal shoot, correspondingly 
and both remained statistically at par with each 
other in effectiveness.  
 
The average aphid populations recorded in all 
treatments further confirmed that all the 
treatments were significantly more effective as 
compared to the untreated control. The least 
aphid infestation (61.80 aphids per 10 cm 
terminal shoot) was recorded in the treatments 
showing higher doses of Imidacloprid 40% + 
Fipronil 40% (10 g) being the most effective 
followed by Imidacloprid (10 g/ kg seed) which 
resulted in 65.19 aphids per 10 cm terminal 
shoot and were statistically comparable. The 
subsequent effective treatments were 
Clothianidin (10 g) and Thiamethoxam (10 g) 
exhibited 68.35 and 71.11 aphids per 10 cm 
terminal shoot, respectively however, both 
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treatments were differed non significantly. 
Moreover, the treatments Clothianidin (10 g) as 
well as Thiamethoxam (10 g) were also differed 
non significantly with Imidacloprid (10 g/kg seed). 
The half doses of Imidacloprid 40% + Fipronil 
40% (5 g) and Imidacloprid (5 g/ kg seed) proved 
moderately effective having aphid population of 
80.77 and 84.35 aphids per 10 cm terminal 
shoot, respectively and both treatments were 
found statistically comparable to each other. 
Although, treatments of Clothianidin (5 g) and 
Thiamethoxam (5 g) proved least effective 
having aphid population of 88.90 and 90.06 
aphids per 10 cm terminal shoot, respectively. 
However, both of the treatments differed non-
significantly in their efficacy.  
 

In the order of effectiveness for reducing aphid 
population in mustard crop, the treatments were 
ranked as: Imidacloprid 40% + Fipronil 40% (10 
g) > Imidacloprid (10 g) > Clothianidin (10 g) > 
Thiamethoxam (10 g) > Imidacloprid 40% + 
Fipronil 40% (5 g) > Imidacloprid (5 g) > 
Clothianidin (5 g) > Thiamethoxam (5 g).  
 

The results were in concordance with findings of 
Mane & Mohite, [10] who reported Imidacloprid 
40 per cent + Fipronil 40 per cent as the most 
effective insecticide when applied through soil 
drenching. The current findings also align with 
previous research of Ghidiu et al., [11]; Ghosal et 
al., [12]; Liu et al., [13] who showed that the 
Imidacloprid was one of the most effective 
insecticides in suppression of aphid population. 
Tandi, [14] found the seeds treatment with 
Imidacloprid @ 7 g/ kg seed as a very promising 
results along with only 8.83 per cent infested 
plants. Sushil et al., [15] also reported the 
superiority of Imidacloprid seed treatment in 
minimizing aphid infestation effectively. The 
results stand in corroboration with Patil et al., 
[16]; R.K. et al., [17[who reported that 
Imidacloprid effectively managed the aphid 
population when applied against insect either as 
seed dresser or as spray. Shobharani et al., [18] 
reported that the higher doses of Imidacloprid 60 
were superior in protecting the crop from the 
early season sucking pests. The present finding 
is partially supported by the finding of Jayarao et 
al., [19] who found both Imidacloprid and 
Thiamethoxam as most effective insecticides 
against leafhopper on okra. 
 

The next effective treatments were Clothianidin 
50 WDG (135.93 & 68.35 aphids per 10 cm 
terminal shoot) and Thiamethoxam 70 WS 
(141.13 & 71.11 aphids/10 cm terminal shoot). 
Similar results were reported by Ding et al., [20] 

who found following insecticides i.e., 
Thiamethoxam (1.0 and 2.0 g a.i./kg of seeds), 
Clothianidin (1.0 and 2.0 g a.i./kg of seeds), and 
Imidacloprid (2.0 g a.i./kg of seeds) very effective 
in controlling corn thrips throughout the crop 
season. 
 

3.1 Effect of Insecticidal Seed Treatments 
on the Seed Yield of Mustard 

  

Mustard seed yield in different insecticidal 
treatments applied through seed treatment was 
found significantly higher over the control 
(untreated). The highest seed yield  (13.65 q ha

-

1
) was registered in the plot treated by higher 

doses of Imidacloprid 40% + Fipronil 40% (10 g) 
followed by Imidacloprid (10 g), Clothianidin (10 
g) and Thiamethoxam (10 g) which resulted in 
seed yield of 12.80, 11.46 and 11.23 q ha

-1
, 

respectively. However, the minimum seed yield 
(7.20 q ha

-1
) was recorded in untreated control 

(Table 3). 
  

The treatments of Imidacloprid 40% + Fipronil 
40% (5 g), Imidacloprid (5 g), Clothianidin (5 g) 
and Thiamethoxam (5 g) gave seed yield of 
10.20, 9.87, 9.10 and 8.82 q ha

–1
, respectively. 

On the basis of seed yield of mustard, the 
effectiveness trend of treatments was recorded 
as: Imidacloprid 40% + Fipronil 40% (10 g) > 
Imidacloprid (10 g) > Clothianidin (10 g) > 
Thiamethoxam (10 g) > Imidacloprid 40% + 
Fipronil 40% (5 g) > Imidacloprid (5 g) > 
Clothianidin (5 g) > Thiamethoxam (5 g). 
 

3.2 Increase in Seed Yield  
  

The highest increase in yield over control was 
found in plots having treatments of higher doses 
of Imidacloprid 40% + Fipronil 40% (10 g/kg 
seed) and Imidacloprid (10 g/kg seed) i.e., 6.45 
and 5.60 q ha

-1
 over control, respectively. 

Treatment, Imidacloprid 40% + Fipronil 40% (10 
g/kg seed) remained statistically comparable to 
the treatments of Imidacloprid (10 g/kg seed) 
which registered increase in yield i.e., 6.45 and 
5.60 q ha

-1
 over control. While, the treatment of 

Clothianidin (10 g/kg seed) remained statistically 
comparable to Thiamethoxam (10 g/kg seed) 
which registered increase in yield of 4.26 and 
4.03 q ha

-1
 over control. This trend was followed 

by the treatments of half doses of Imidacloprid 
40% + Fipronil 40% (5 g/kg seed) and 
Imidacloprid (5 g/kg seed) which registered 
increase in yield of 3.00 and 2.67 q ha

-1
 over 

control and Imidacloprid 40% + Fipronil 40% (5 
g/kg seed) was at par with the treatments of 
Imidacloprid (5 g/kg seed). The minimum 
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Table 2. Bio-efficacy of chemical insecticides against mustard aphid, Lipaphis erysimi Kalt. applied through seed treatments 
 

S. 
No. 

Treatments  Dose  Population of aphid / 10 cm terminal shoot at weekly interval Mean 

29.12.20 05.01.21 12.01.21 19.01.21 26.01.21 02.02.21 09.02.21* 16.02.21 23.02.21 02.03.21 

1. Imidacloprid  
600 FS 

5 g/ 
kg 

11.46 
(3.46) 

50.60 
(7.15) 

99.93 
(10.02) 

133.60 
(11.58) 

137.53 
(11.75) 

160.03 
(12.67) 

153.00 
(12.39) 

72.46 
(8.54) 

23.93 
(4.94) 

0.93 
(1.20) 

84.35 
(8.21) 

2. Imidacloprid 
600 FS 

10 g/ 
kg 

6.66 
(2.68) 

32.20 
(5.72) 

77.46 
(8.83) 

109.73 
(10.50) 

108.50 
(10.44) 

115.73 
(10.78) 

133.86 
(11.59) 

53.93 
(7.38) 

13.20 
(3.70) 

0.60 
(1.05) 

65.19 
(8.10) 

3. Clothianidin 
50 WDG 

5 g/ 
kg 

11.93 
(3.53) 

52.06 
(7.25) 

101.53 
(10.10) 

135.46 
(11.66) 

150.53 
(12.29) 

158.73 
(12.62) 

170.33 
(13.07) 

80.33 
(8.99) 

26.93 
(5.24) 

1.13 
(1.28) 

88.90 
(9.45) 

4. Clothianidin 
50 WDG 

10 g/ 
kg 

7.53 
(2.83) 

42.26 
(6.54) 

81.06 
(9.03) 

112.26 
(10.62) 

111.86 
(10.60) 

121.60 
(11.05) 

135.93 
(11.68) 

55.13 
(7.46) 

15.10 
(15.10) 

0.73 
(1.11) 

68.35 
(8.30) 

5. Thiamethoxam 
70 WS 

5 g/ 
kg 

12.13 
(3.55) 

54.13 
(7.39) 

103.53 
(10.20) 

136.40 
(11.70) 

152.03 
(12.35) 

160.30 
(12.68) 

171.90 
(13.13) 

81.60 
(9.06) 

27.30 
(5.27) 

1.26 
(1.33) 

90.06 
(9.52) 

6. Thiamethoxam 
70 WS 

10 g/ 
kg 

7.80 
(2.88) 

44.13 
(6.68) 

84.53 
(9.22) 

114.20 
(10.71) 

113.53 
(10.68) 

127.20 
(11.30) 

141.13 
(11.90) 

60.33 
(7.80) 

17.40 
(4.23) 

0.86 
(1.17) 

71.11 
(8.46) 

7. Imidacloprid 
40% + Fipronil 
40% w/w  

5 g/ 
kg 

10.73 
(3.35) 

48.80 
(7.02) 

96.73 
(9.86) 

131.30 
(11.48) 

135.46 
(11.66) 

140.40 
(11.87) 

151.03 
(12.31) 

70.20 
(8.41) 

22.13 
(4.76) 

0.93 
(1.20) 

80.77 
(9.02) 

8. Imidacloprid 
40% +Fipronil 
40% w/w  

10 g/ 
kg 

5.60 
(2.47) 

29.53 
(5.48) 

74.00 
(8.63) 

105.20 
(10.28) 

103.53 
(10.20) 

110.60 
(10.54) 

128.33 
(11.35) 

50.06 
(7.11) 

10.66 
(3.34) 

0.53 
(1.01) 

61.80 
(7.89) 

9. Untreated 
control 

- 17.53 
(4.25) 

66.13 
(8.16) 

122.26 
(11.08) 

160.30 
(12.68) 

180.66 
(13.46) 

189.93 
(13.80) 

205.73 
(14.36) 

102.33 
(10.14) 

41.60 
(6.49) 

1.46 
(1.40) 

108.79 
(10.45) 

 SEm+  0.07 0.08 0.07 0.08 0.08 0.10 0.11 0.12 0.10 0.02 0.08 
 CD (p=0.05)  0.22 0.25 0.21 0.23 0.25 0.30 0.34 0.37 0.29 0.06 0.23 
 CV (%)  6.12 5.87 6.69 5.99 6.92 8.12 7.88 6.89 8.10 7.35 8.47 
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Fig. 1. Bio-efficacy of chemical insecticides against mustard aphid, Lipaphis erysimi Kalt. 
applied through seed treatments 

 
Table 3.  Effect of insecticidal seed treatments on seed yield of mustard 

 

S. 
No. 

Treatments Dosage 
 (g/kg 
seed) 

 Yield 
 (q/ha) 

Increased yield 
over control 
(q/ha) 

Per cent 
increase in yield 
over control 

1. Imidacloprid 600 FS 5.0 g/ kg 9.87 2.67 37.08 
2. Imidacloprid 600 FS 10.0 g/ kg 12.80 5.60 77.78 
3. Clothianidin 50 WDG 5.0 g/ kg 9.10 1.90 26.39 
4. Clothianidin 50 WDG 10.0 g/ kg 11.46 4.26 59.17 
5. Thiamethoxam 25 WS 5.0 g/ kg 8.82 1.62 22.50 
6. Thiamethoxam 25 WS 10.0 g/ kg 11.23 4.03 55.97 
7. Imidacloprid 40% + Fipronil 40% w/w 5.0 g/ kg 10.20 3.00 41.67 
8. Imidacloprid 40%  + Fipronil 40% w/w 10.0 g/ kg 13.65 6.45 89.58 
9. Untreated control - 7.20 - - 
 SE(m)+  0.35 - - 
 CD (P=0.05)  1.04 - - 
 CV (%)  8.52   

 

 
increase in yield over control was recorded in the 
plots treated with half doses of Clothianidin (5 

g/kg seed) and Thiamethoxam (5 g/kg seed) i.e., 
1.90 and 1.62 q ha
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with each other and were significant over control. 
The treatment of Imidacloprid (5 g/kg seed) 
remained statistically comparable to the 
treatments of Clothianidin (5 g/kg seed).                     
All the insecticidal treatments applied through 
seed treatment were statistically superior over 
control. 
 

The plots treated with Imidacloprid 40% + 
Fipronil 40% (10 g/kg seed) and Imidacloprid (10 
g/kg seed) exhibited the highest percentage 
increase in the seed yield compared to the 
untreated control, with values of 89.58% and 
77.78%, respectively. This trend was followed by 
Clothianidin (10 g/kg seed) and Thiamethoxam 
(10 g/kg seed) i.e., 59.17 and 55.97% 
respectively. The least increased yield over 
control was registered in the plots that were 
treated with Clothianidin (5 g/ kg seed) and 
Thiamethoxam (5 g/ kg seed) i.e., 26.39 and 
22.50% respectively. 
 

4. CONCLUSION 
 
Seed treatment application of chemical 
insecticides is effective in managing pest 
population as well as reducing the pesticides 
associated hazards as it requires very little 
amount of pesticides and its application is very 
easy. The insecticide then coats the seed 
surface and is taken up by the seed, providing 
protection against insects once the seed 
germinates and the plant begins to grow. Seed 
treatment helps protect the seed and emerging 
plant from insects until they become more 
resilient. Method of seed treatment and doses of 
pesticides to be used in seed treatment are 
deciding factor for bio efficacy of pesticides.  
 

ACKNOWLEDGEMENTS 
 
We would like to express our deepest gratitude 
and appreciation to all individuals and institutions 
that have contributed to the successful 
completion of this research paper entitled “Bio-
efficacy of chemical insecticides against major 
insect pests of mustard apllied through seed 
treatment”. Their support, guidance, and 
encouragement were invaluable throughout this 
endeavor. We are truly grateful for the collective 
effort and collaboration that has shaped this 
research paper. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

REFERENCES 
 
1. Anonymous. Crop statistics [Internet]. 

Directorate of Economics and Statistics; 
2020.  
Available:blogcpecr.org 

2. Bakhetia DR. Insect pest problems and 
their management in rape and mustard 
crops. In: XV Anal InWorkshop-Cum-
Seminar on rapeseed and mustard. 
Khanpur; 1979.  

3. Verma SN, Singh OP. Estimation of 
avoidable losses to mustard by the aphid, 
Lipaphis erysimi (Kalt.) in Madhya 
Pradesh. Indian J Plant Prot. 
1987;(15):87–9.  

4. Rohilla H, Singh H, Kalra V, Kharub S. 
Losses caused by mustard aphid, Lipaphis 
erysimi Kalt. in different Brassica 
genotypes. In: In 7th International 
Rapeseed Congress; 1987.  

5. Singh C, Sachan G. Assessment of yield 
losses in yellow sarson due to mustard 
aphid, Lipaphis erysimi (Kaltenbach.). J 
Oilseeds Res. 1994;179–84.  

6. Bakhetia D, Sekhon B. -pests and their 
management in rapeseed-mustard. Journal 
of Oilseeds Research. 1989;269–99.  

7. Khan IA, Ahmad M, Akbar R, Hussain S, 
Saeed M, Farid A, et al. Study on Aphids 
density and yield components of 12 
brassica genotypes under field conditions 
in Peshawar, Pakistan. Pakistan J Ent Zool 
Stud. 2015;3(6):11–5.  

8. VB A. Introduction to General and Applied 
Entomology. Jodhpur: Scientific Publisher. 
2002;266–71.  

9. Pradhan S. Assessment of losses caused 
by insect pests of crops and estimation of 
insect population. Entomol India. 1964;17–
58.  

10. Mane PB, Mohite PB. Efficacy of newer 
molecules of insecticides against white 
grub in sugarcane. Asian J Biol Sci. 
2014;9:173–7.  

11. Ghidiu, Kuhar T, Palumbo J, Schuster D. 
Drip chemigation of insecticides as a pest 
management tool in vegetable production. 
J Integr Pest Manag. 2012;3:E1–E5.  

12. Ghosal A, Chatterjee ML, Bhattacharyya A. 
Bio-efficacy of neonicotinoids against 
Aphis gossypii Glover of okra. J Crop 
Weed. 2013;9:181–184.  

13. Liu Z, Dai Y, Huang G, Gu Y, Ni J, Wei H, 
et al. Soil microbial degradation of 
neonicotinoid insecticides imidacloprid, 
acetamiprid, thiacloprid and clothianidin 



 
 
 
 

Arvind et al.; Int. J. Environ. Clim. Change, vol. 13, no. 9, pp. 1119-1127, 2023; Article no.IJECC.101843 
 
 

 
1127 

 

and its effect on the persistence of 
bioefficacy against horsebean aphid, Aphis 
craccivora Koch after soil application. Pest 
Manag Sci. 2011;67:1245–1252.  

14. Tandi BL. Evaluation of some newer 
insecticides as a seed dresser against 
mustard aphid, Lipaphis erysimi (Kalt.). 
Indian J Appl Entomol. 2012;26:74–75.  

15. Sushil, Duhan A, Singh SP, Kumari B. 
Bioefficacy and residues of imidacloprid in 
rapeseed-mustard. Res Crop. 2015;16: 
176–81.  

16. RK D, AK P, SK P. Bioefficacy and 
residues of imidacloprid in mustard. Pestic 
Res J. 2001;13:213–7.  

17. Patil SD, Rasal PN, Babu KS, 
Shambharkar DA, Game BC. Efficacy of 

different newer chemicals and seed 
treatment against foliage feeding wheat 
aphids. Int J Plant Prot. 2009;2:271–5.  

18. Shobharani M, Sidramappa, Kumar S. 
Management of sucking pests of black 
gram using seed treatment chemicals. Int J 
Curr Microbiol Appl Sci. 2017;6:3433–41.  

19. Jayarao B, Somasekhar KAB, Bharati DT, 
Shaila O. Efficacy of imidacloprid and 
thiamethoxam against leaf hopper 
Amrasca biguttula (Ishida) on okra. An Int 
Q J Life Sci. 2016;11:911–4.  

20. Ding J, Li H, Zhang Z, Lin J, Liu F, Mu W. 
Thiamethoxam, clothianidin and 
imidacloprid seed treatments effectively 
control thrips on corn under field 
conditions. J Insect Sci. 2018;19:1–8.  

 

© 2023 Arvind et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/101843 

 

http://creativecommons.org/licenses/by/2.0

