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1. Introduction

Pakistan produces only 25% of the domestically 
required edible oil. Oil obtained from brassica 

contributes only 17% to the total national 
requirement. (Siraj et al., 2018). Oil crops are on their 
way to gain the status of main crops as government 
has prioritized the incentives on Brassica crop 
(Anonymous, 2018). However, insect pests; cabbage 
butterfly, pea leaf miner, shield bug and mustard 
aphid (Lipaphis erysimi) are important biological 
constraints causing considerable losses in crop yield. 
Mustard aphid (Lipaphis erysimi) is held responsible 
for causing severe losses (96%) and also decrease 
the quality of the produce (Bakhetia, 1986, Rohilla 

et al.,1987; Bakhetia and Sekhon, 1989, Singh and 
Sachan, 1994, Singh and Prem-chand, 1995, Sharma 
and Kashyap, 1998, Singh and Sharma, 2002). 
Mustard aphid may also cause decline in oil contents 
for about 15% (Verma and Singh, 1987). Efforts are 
being made to develop a concrete strategy to keep 
mustard aphid population below economic threshold 
level to obtain higher yield. About 90% mustard 
aphid population can be controlled through chemical 
means as these ensure the control of insect pests. In 
a period of 2-3 weeks after insecticide treatment, the 
mustard aphid population reaches around the same 
number as recorded before treatment because of its 
higher rate of reproduction, (Singh et al., 1983; Amer 
et al., 2009). It is need of the hour to use the most 
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effective insecticides to save the crop from yield and 
quality losses. This study was designed to identify the 
most suitable insecticide among the commonly used 
insecticides to effectively control the mustard aphid.
 
2. Materials and Methods

Khanpur Raya; a widely sown variety was obtained 
from the Oilseeds Research Institute, Ayub 
Agricultural research Institute, Faisalabad and was 
sown at farm area of the same Institute during 
crop growing season 2014-15. Recommended 
and standardized agronomic practices during the 
whole growing season were carried out as and when 
required. Data for mustard aphid was recorded on five 
randomly selected plants at top 10 cm of the central 
shoot (Khan et al., 2017). Tested insecticides were 
applied in three replicates (Table 1). Five plants from 
each treatment were randomly selected, tagged and 
insect population was recorded. Insect population was 
recorded before application. After the application of 
treatments, data were recorded at 24-hour, 48-hour 
and 72-hours time intervals. The experiment was 
repeated thrice to minimize possible error. Percentage 
mortality of mustard aphid was calculated by using 
the formula:

The relevant data was tabulated and analyzed by 
using Statistix 8.1 software, analysis of variance was 
constructed and treatments’ mean comparisons were 
made.

Table 1: Information about evaluated insecticides
S. No Insecticide Brand Name Formulation Dose/acre
1 Pyriproxyfen Bruce 10.8 EC 500 ml
2 Nitenpyram Pyramid 10 AS 200 ml
3 Carbosulfan Advantage 20 EC 500 ml
4 Thiamethoxam Actara 25 WG 10 gram
5 Control Untreated

3. Results and Discussion

Analysis of Variance (ANOVA) indicated that 
significant results were obtained as P value was 
zero. Results obtained after 24 hours of treatment 
revealed that maximum mortality was observed in 
case of nitenpyram followed by pyriproxyfen and 
carbosulfan which were statistically similar as they 

shared same letter when mean wise comparisons 
were made. Minimum mortality was found in case of 
thiamethoxam all the time when the mortality data 
were recorded. 

Khan et al. (2017) claimed that pyriproxyfen showed 
86% and 87% mortality after 24 and 48 hours of 
treatment which are relatively below than the percent 
mortality found during the present study which 
are 88% and 89% respectively. After 72 hours of 
treatment, mortality percentage is quite similar in 
both the studies as (Khan et al., 2017) claimed 91.6% 
mortality while during the present study mortality 
was 90.85%. It can be admitted that pyriproxyfen 
has almost same control percentage for the control of 
mustard aphid. 

Mortality percentage in case of carbosulfan recorded 
after 24 hours (87.96%) and 48 hours (91.34%) of 
treatment is significantly lower than reported by (Siraj 
et al., 2018) which are 91.80% and 94.30% respectively. 
Mortality percentage showed by carbosulfan after 
48 hours of treatment shares two letters collectively 
which represents that carbosulfan has no significant 
difference with other insecticides after 48 hours of 
treatment but to some extent. It is noteworthy to 
mention here that percent mortality observed after 
72 hours of treatment (94.69%) during present study 
was observed after 48 hours of treatment (94.30%) 
as claimed by (Siraj et al., 2018). This variation might 
be due to the environmental conditions which might 
have favored the insect for its population buildup.
 
Results recorded after 48 and 72 hours of treatment 
expressed that maximum mortality (93% and 96%) 
respectively was observed in case of nitenpyram. 
These results somehow are different from the results 
of (Khan et al., 2017) who witnessed 96% mortality 
even after 48 hours of treatment and it was almost 
same after 72 hours of treatment. Results of (Babar et 
al., 2013) are in difference with the claims of present 
study as their claim is that nitenpyram is the least 
effective insecticide against sucking insect pests.

Thiamethoxam showed minimum percent mortality 
even after 72 hours of treatment (71.65%). Results of 
the present study significantly differ from the findings 
of (Mandal et al., 2012) who observed 90% mortality 
after 24 hours of treatment. Results of the present 
study are also in difference with the claims of (Sohail 
et al., 2011) who found that mortality after 3 days of 
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treatment was 32.43%. This difference might be due to 
the difference in insecticide formulation and dose rate. 

However, it can be observed (Table 2) that mortality 
caused by pyriproxyfen, nitenpyram and carbosulfan 
after 72 hours of treatment was not significantly 
different.

Table 2: Mortality of Mustard aphid at various time 
intervals.
Insecticides Popula-

tion before 
treatment

Mortality percentage

24 HAT* 48 HAT* 72 HAT*

Pyriproxyfen 452.73 88.45b 89.66b 90.85a
Nitenpyram 282.13 90.99a 93.01a 96.24a
Carbosulfan 286.41 87.96b 91.34ab 94.69a
Thiamethoxam 334.41 54.30c 64.53c 71.65b
Control 333.01 -10.11d** -21.72d** -37.06c**

*HAT: Hours after Treatment of respective insecticide; **: 
Negative sign indicates the relative increase in insect population; 
Means sharing similar letter are not significantly different from 
each other at P<0.05.

Conclusion

In conclusion, nitenpyram showed maximum 
mortality of mustard aphid followed by carbosulfan 
and pyriproxyfen, respectively. These was no 
significant difference in percent mortality caused 
by these three insecticides. This favors the claim 
that these insecticides can be used as alternatives in 
integrated pest management strategies to effectively 
control mustard aphid. Additionally, the chances 
of resistance development in mustard aphid to any 
particular insecticide will be minimized.
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