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ABSTRACT
The present study was conducted to evaluate the efficacy of three insecticides against wheat aphid (Shizaphis graminum
Rond.). Four wheat cultivars i.e. Galaxy-2013, Punjab-2011, Ujala-2016 and Sehar-2006 were sown under randomized
complete block design (RCBD) in last week of November with net plot size (1.2m×8m); at Entomological research Area
University of agriculture, Faisalabad. Treatments applied were T1=thiamethoxam, T2=imidacloprid, T3=carbosulfan,
T4=acetamaprid and T5=control. Recommended agronomic practices were carried out during experiment. Data regarding
efficacy were recorded 1, 2, 7 and 14 days after application. Aphid population density per plant was recorded on weekly
basis. Efficacy of four insecticides i.e. Carbosulfan 20 EC @ 200 ml/acre, Imidacloprid 20 SL @ 250 ml/acre Acetamaprid
20SP@ 50g/acre and Thiamethoxam 25 WG @ 250g/acre compared to untreated plot (control) was evaluated by applying
at recommended doses when aphid population reached up to economic threshold level (ETL). After 24 hours of
insecticides application Carbosulfan was recorded as most effective insecticide with minimum mean aphid population
per plant (1.2) resulting 97.21% aphid mortality followed by imidacloprid (92.41%) and thiamethoxam (89.65%). After 48
hours of application mean aphid population per plant was not statistically different; however, percent mortality caused
by carbosulfan, acetamaprid and imidacloprid was same i.e. 99.62, 99.45 and 99.32%, respectively, followed by
thiamethoxam (98.78%). Similar results were recorded from 48 hours up to seven days after insecticides application.
Imidacloprid appeared to be most persistent 14 days after insecticides application sustaining 97.13% aphid mortality
followed by Carbosulfan (92.80%) and thiamethoxam (87.08%). All insecticides significantly reduced aphid incidence in
treated plots than that in the control. All four insecticides were effective and reduced aphid population significantly;
however, imidacloprid proved to be the most effective with minimum aphid population (1.25 aphids per plant) and
maximum percent mortality (97.13%).
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INTRODUCTION
Wheat (Triticum aestivum L.) is important cereal crop which belongs to poaceae (Graminae) family. Since ancient times,
its grains have been used by humans to meet dietary requirements and straw for animal feed. The wheat grain constitutes
about 68% carbohydrates, 15.4% protein, 12.2% dietary fiber and 1.9% fat. A common man meets 60% of his food
requirement from wheat utilization. Wheat straw is important part of animal feed especially during dry spells and forage
shortage (Shrivastava et al., 2010). It is a major crop with largest area under cultivation among the cereal crops in Pakistan
and plays an important role in economic stability. It fulfills 70% of total food grain consumption in Pakistan (Anonymous,
2008-2009). Many factors are responsible for low yield of wheat in Pakistan in which insect pests play an important role
(Hatchett and Webster, 1987). Insect pests like wheat aphid (Schizaphis graminum) armyworm (Helicoverpa armigera),
termites (Odontotermus obesus), wheat weevil (Tanymecus indicus) and white ants (Micro termes obesi) attack wheat
(Atwal and Dhaliwal, 1998). Hashmi et al. (1983) reported four aphid species which severely damage the wheat crop in
Pakistan especially common green wheat aphid (Shizaphis graminum Rond.)English grain ear aphid (Sitobion avenaeF.)
bird cherry-oat aphid (Rhopalosiphum padi Sasatri) and Russian wheat aphid (Diuraphisnoxia). Geza (2000) on winter
wheat found 29 aphid species among flying insects.
Aphids (Aphididae: Homoptera) as a sucking pest of various field crops, having scientific name (Shizaphis graminum
Rond.), common names: wheat aphid, grain aphid, green bug and sometimes called as plant louse. Aphid is an important
pest of wheat, barley, sorghum and corn with range of at least 60 plant species (Bowling et al., 1998). Although many
insect pests in Pakistan attack wheat crop but aphid is the most damaging agent (Khan et al., 2011). In our country, wheat
crop is severely damaged by aphids (Mohy-ud-din, 1981). It damages by sucking sap and injecting toxins into the plant,
causing direct feeding damage to leaves, stem and developing kernels and destroys plant tissue (Gair et al., 1983). So,
there is a decrease of nitrogen, protein contents and grains/ear in wheat. Carbon assimilation and transpiration rate
decreases and ultimately reduction in plant biomass occurs (Holmes et al., 1991).Cell sap sucking reduces plant vitality in
which infested leaves wilt, wear silky appearance and turn pale. Growth of sooty fungus occurs on foliage due to
honeydew exuded by wheat aphids (Mahmood, 1981). Aphid interferes with grain formation by injecting a poisonous
material into plant parts (Kannan, 1999). During feeding, aphid inject salivary enzymes into the plant and remove plant
nutrients, then physiological reactions take place which result leaves necrosis and chlorosis and ultimate reduction of
photosynthetic activity due to reduced chlorophyll level (Ryan et al., 1990). Aphid incidence is reported variably among
different wheat cultivars and also depends on crop stage (Rustamani et al., 1999).
Aphid infestation starts in mid-January with maximum attack in 3rd and 4th week of February. Population density starts
to decline in mid-march and diminish up-to 1st week of April (Tabasum et al., 2012). Manna (2000) reported three
swarming peak times of aphid population in January and March with cold weather conditions in Pakistan. Amjad and Ali
(1999) reported that aphid population varied on cultivars of wheat during month of February to April and aphid's peak
level was observed during 3rd week of March. In the nearest past some species of aphids have gained a position of
exceptional pests. Under sustainable and good environmental conditions, wheat aphids reproduce at a much quicker
rate which causes infestation of 1-3 % of total production of wheat in the whole world (Metcalf et al., 1991).
Daniels et al. (2009) hypothesized that aphids suck xylem sap for rehydration and conducted an experiment to check the
reduction in xylem feeding by Bird cherry-oat aphid (Rhopalosiphum padi) on wheat treated with sub-lethal doses of
xylem-mobile neo nicotinoid thiamethoxam diluted concentrations of 0.0005, 0.005, 0.05, 0.5, 1.5, 2.5 and 5 mg L-1. Due
to neuro toxic or anti feeding effects, aphids on wheat treated with thiamethoxam were significantly smaller, lighter and
less fecund as compared to wheat treated with distilled water.
Joshi and Sharma (2009) evaluated the efficacy of Imidacloprid (Conﬁdor 200 SL) alone and with a fungicide (Tilt 0.01%)
in seven different treatments including control against wheat aphids in field conditions. Imidacloprid 200 SL @ 400 ml/ha
was most effective as compared to Imidacloprid 200 SL @ 100 ml/ha mixed with fungicide Tilt @ 0.01% for controlling
aphids.
Royer et al. (2011) found that Dimethoate was the most effective with aphid population suppression from 16%-96.9%;
however, its efficacy reduced by rainfall but other two pesticides remained persistent.
Khan et al. (2012) compared treated and un-treated wheat crop for aphid population dynamics. Thiamethoxam (Actara®)
@ 25 gm/acre was used as recommended insecticide commercially. Results showed 4.57% more yield recorded in treated
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plots with average yield 19.79 kg as compared to un-treated plots average yield 18.93 kg. In treated plots 5.92% increases
occurred in 1000-grain weight.
Whitworth and Davis (2012) conducted an efficacy trial on eight insecticides i.e. Endigo 2.06 ZC @ 4oz/acre, Quilt Xcel
2.2 SE @ 12oz/acre, Cobalt 2.54 EC @ 26oz/acre, Declare @ 1.28oz/acre, Karate Z @ 1.54oz/acre, Transform @ 37.5
g/hac, Lorsban @ 263 g/hac and Warrior II @ 35 g/hac on Bird Cherry-Oat Aphid, Rhopalosiphum padi and Green bug,
Schizaphis graminum on wheat in field conditions with treatments replicated four times in a randomized complete block
design. Results revealed that effectiveness of all insecticides was not significantly different. Shahzad et al. (2013) assessed
the impact of sowing time and insecticides application against wheat aphid (S. graminum). Results revealed that early
sowing and application of insecticides significantly increased shoot biomass, number of grains/spike and ultimately yield
of wheat.
Qamar et al. (2016) determined the effect of different insecticides on the population of wheat aphids. Thiamethoxam 25
GW at the rate of 24 g per acre, Imidaclopride 20% EC at the rate of 70 ml per acre, Acetamiprid 20 SP at the rate of 150
g acre,-1 Orange peel extract at the rate of 2500 ml per acre. The synthetic insecticides had sharply decreased aphid’s
population, compared to orange peel extract plots where less aphid reduction was noticed. Maula et al. (2016) studies
conducted in the field to determine the effectiveness of three insectidicdes, Metasystox-R 25EC, Dimethion 40 EC, and
Fentro 50 EC applied against mustard aphid, Lipa phiserysimi Kalt. Metasystox-R showed the most effectiveness among
the three insecticides causing the highest mortality of mustard aphid followed by Dimethion and Fentro.
The world population is increasing progressively with alarming rate, it is reported that it will reach up to eight billion in
2020. So, it will be difficult to feed all the people according to the need and it will create the problems of food security
(Avis et al., 2008). Yield losses due to wheat aphid boost the problem of food security. So, it is necessary to chemical
control of wheat aphids to increase the crop yield to meet the food security.
MATERIALS AND METHODS
The planned study was conducted with the objectives to find out the efficacy of three insecticides against aphid (Shizaphis
graminum Rond.) on wheat. Four wheat cultivars i.e. Galaxy-2013, Punjab-2011, Ujala-2016 and Sehar-2006 were sown
under randomized complete block design (RCBD) in last week of November with net plot size (1.2m×8m); at
Entomological research Area University of agriculture, Faisalabad.
. Insecticides/ Treatments
Following insecticides were used
Sr. # Treatments
Manufacturing Company Name Dose/Acre
T1.
Thiamethoxam Actara
250ml/acre
Syngenta
T2
Imidacloprid
Confidor
125ml/acre
Bayer
T3
Carbosulfan
Advantage
200ml/acre
FMC
T4
Acetamaprid
Mospilan
50 gm/acre
Arysta life science
T5
Control
Aphid population density counts
Data regarding aphid population were recorded 5±2 days interval started from last week of January till 1 st week of April
when aphid population was nil. Insecticides were sprayed by knapsack hand sprayer when population of wheat aphids
reached the economic threshold level (ETL). Before application, insecticides were dissolved in clean water to make
solution on Wt./Vol. and vol. /vol. basis. Calculation of percent mortality was done by following formula.
Pre treatment−post treatment
% Mortality =
× 100
Pre treatment
Aphid population density counts
Data regarding aphid population were recorded 5±2 days interval started from last week of January till 1 st week of April
when aphid population was nil. Data regarding insecticides efficacy were recorded one day before spray and one, two,
seven, and fourteen days after application of insecticides. Counting of aphid from wheat crop was done from 15 randomly
selected plants from each treatment from base of plant up to top. The average population per plant was then calculated
by the formula.
To+T1+T2+T3
Population density (P) =
4
Where P is average population per plant
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T1, T2, T3 and T0 = Aphids population density on randomly selected plants
Following observations were recorded during the study:
 Aphid population per plant.
 Grain yield per plot.
STATISTICAL ANALYSIS
Data collected on various attributes were statistically analyzed using fisher’s analysis of variance technique using
“DSAASTAT” statistical program (Onofri, 2007).Population means and overall means of aphid population for whole
growing season were calculated and then subjected to statistical analysis and DMR test at P=0.05 was applied to test the
level of significant and correlation between pest population and treatments. Difference among treatments means was
compared using Fisher’s least significant test (LSD) at 5% probability level (Steel et al., 1997). Graphical representation of
the data was made and standard errors were computed using MS-Excel.
RESULTS AND DISCUSSION
Efficacy of insecticides against wheat aphids
The data regarding population of aphids per plant in selected wheat cultivars influenced by various treatments at
different dates of observations are given in the tables. The crop was treated with three synthetic insecticides compared
with control (no insecticides application) when the pest understudy reached at the economic threshold level (ETL). The
means were compared by LSD Test, at P ≤ 0.05.
Aphid population 24 hours after spray
Results (Table 1) regarding insecticides efficacy shows that all four insecticides i.e. thiamethoxam, imidacloprid,
carbosulfan and Acetamaprid with mean aphid population 4.2, 3.3, 1.2 and 2.5 aphids per plant respectively, were not
significantly different from each other 24 hours after spray; however, control came out with maximum aphid population
i.e. 43.1 aphids per plant (Fig. 1).
Table: 1. Mean aphid population on wheat cultivars influenced by different insecticides 24 hours after spray
Galaxy 2013

Punjab 2011

Ujala 2016

Sehar 2006

Mean

Control

32.14 c

48.43 a

43.10 b

48.86 a

43.2 A

Thiamethoxam

3.83 de

4.57 d

3.83 de

4.14 de

4.2 B

Imidacloprid

3.07 de

2.97 de

3.07 de

4.23 de

3.3 B

Carbosulfan

1.00 de

1.47 de

0.77 e

1.67 de

1.2 B

Acetamaprid

3.15de

2.87de

1.12 de

3.2 de

2.5 B

Mean

8.63 C

12.04 AB

10.4 BC

12.4 A

Means sharing similar letters do not differ significantly.
LSD variety (p≤0.05) = 2.29
LSD Insecticides (p≤0.05) = 1.83
LSD Variety × Insecticide (p≤0.05) = 3.68
Table: 2. Analysis of variance of insecticides efficacy on wheat cultivars 24 hours after spray
Source
S.S.
D.F.
M.S.
F
Prob.
Replication
Variety
Error variety
Insecticides
Variety x Insecticides
Residual
209 | P a g e

0.60
228.74
31.68
15080.00
420.17
114.38

2
3
6
3
9
24

0.30
76.25
5.28
5026.67
46.69
4.77

Sig.

0.06
14.44

0.95
3.7×10-4

**

1054.76
9.80

0.00
4×10-6

**
**
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Total
Ns= Non-significant

15875.56
47
*=p≤0.05
**=p≤0.01

337.78

Control

60

Thiamethoxane
50

Imidacloprid

a

a
b

Carbosulfan
40

c

Acetamaprid

Aphid Population

30
20
10
de de

de

d de
de

de de

de de
e

de

Ujala 2016

Sehar 2006

0
Galaxy 2013

Punjab 2011

-10

Varieties

Fig. 1. Graphical presentation regarding aphid population on different wheat cultivars 24 hours after
insecticidesapplication compared to control
y

Fig. 2. Graphical presentation regarding %age mortality 24 hours after spray
Aphid population 48 hours after spray
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Mortality (%) 24 hours after spray
The highest percentage mortality of aphids was observed in Carbosulfan (97.21% mortality of aphids) followed by
Acetamaprid (93.01%) imidacloprid (92.40%) and thiamethoxam appeared to give minimum control and caused 89.65%
mortality as shown in Fig. (2). There was almost no control in untreated plot.
Results revealed that all four insecticides were not statistically different from each other and control came out with
maximum aphid population i.e. 44.78 aphids per plant (Table 3). Maximum mean aphid population appeared on Sehar2006 i.e. 12.81 aphids per plant and minimum on Galaxy-2013 i.e. 8.69 aphids per plant.
Table: 3. Mean aphid population influenced by different insecticides on wheat cultivars 48 hours after spray
Galaxy 2013

Punjab 2011

Ujala 2016

Sehar 2006

Mean

Control

34.07 d

48.00 b

43.40 c

53.67 a

44.78 A

Thiamethoxam

0.40 e

0.47 e

0.37 e

0.90 e

0.53 B

Imidacloprid

0.20 e

0.37 e

0.30 e

0.33 e

0.30 B

Carbosulfan

0.10 e

0.10 e

0.13 e

0.33 e

0.17 B

Acetamaprid

0.30e

0.27e

0.16e

0.31e

0.26 B

Mean

7.01 B

9.84 A

8.87 AB

11.10 A

Means sharing similar letters do not differ significantly.
LSD variety (p≤0.05) = 2.26
LSD Insecticides (p≤0.05) = 1.70
LSD Variety × Insecticide (p≤0.05) = 3.40
Table: 4. Analysis of variance of insecticides efficacy on wheat cultivars 48 hours after spray
Source
S.S.
D.F.
M.S.
F

Prob.

Sig.

Replication

1.83

2

0.92

0.18

0.84

Variety

167.32

3

55.77

10.80

0.01

**

Error variety

30.97

6

5.16

Insecticides

17783.05

3

5927.68

1450.67

0.00

**

Variety x Insecticides

451.45

9

50.16

12.28

5×10-7

**

Residual

98.07

24

4.09

Total

18532.70

47

394.31

Ns= Non-significant
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60

Control

a

Thiamethoxan
Imidacloprid

50

b

Carbusalfan

c

Acetamaprid
40

Aphid Population

d

30

20

10
e

e

e

e

e

e

e

e

e

e

e

e

0
Galaxy 2013

Punjab 2011

Ujala 2016

Sehar 2006

Varieties

Fig. 3. Graphical presentation regarding aphid population on different wheat cultivars 48 hours after insecticides
application compared to control
Mortality (%) 48 hours after spray
The highest percent mortality of aphids was observed by Carbosulfan (99.62% mortality of aphids) followed by

Fig. 4. Graphical presentation regarding %age mortality 48 hours after spray Aphid population 07 days after spray
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Acetamaprid (99.32%) Imidacloprid (99.32%) and thiamethoxam appeared to give minimum control and caused 98.78%
mortality as shown in Fig. (4.). There was almost no control in untreated plot.
Variation in insecticides was non-significant; however all insecticides reduced aphid population and control came out as
maximum aphid population i.e. 52.96 aphids per plant (Table 5). Carbosulfan reduced maximum mean aphid population
i.e. 0.45 aphids per plant and thiamethoxam reduced minimum aphid population numerically. Sehar-2006 appeared most
susceptible i.e. 16.92 aphids per plant and Galaxy-2013 most resistant i.e. 11.39 aphids per plant.
Table: 5. Mean aphid population influenced by different insecticides on wheat cultivars 07 days after spray
Galaxy 2013

Punjab 2011

Ujala 2016

Sehar 2006

Mean

Control

43.57 d

55.90 b

48.23 c

64.13 a

52.96 A

Thiamethoxam

1.30 e

1.00 e

1.20 e

2.03 e

1.38 B

Imidacloprid

0.37e

0.37 e

0.53 e

0.77 e

0.51 B

Carbosulfan

0.33 e

0.33 e

0.40 e

0.73 e

0.45 B

Acetamaprid

0.31 e

0.35 e

0.41 e

0.81 e

0.47 B

Mean

9.17 C

12.00 B

10.15 BC

13.70 A

Means sharing similar letters do not differ significantly.
LSD variety (p≤0.05) = 1.70
LSD Insecticides (p≤0.05) = 1.10
LSD Variety × Insecticide (p≤0.05) = 2.20
Table: 6. Analysis of variance of insecticides efficacy on wheat cultivars 07 days after spray
Source
S.S.
D.F.
M.S.
F
Prob.

Sig.

Replication

0.70

2

0.35

0.12

0.89

Variety

207.98

3

69.33

23.75

9×10-4

**

Error variety

17.52

6

2.92

Insecticides

24509.25

3

8169.75

4791.84

0.00

**

Variety x Insecticides

526.70

9

58.52

34.33

0.00

**

Residual

40.92

24

1.70

Total

25303.05

47

538.36

Ns= Non-Significant
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70

Control
a

Thiamethoxam
Imidacloprid

60

Corbusalfan

Aphid Population

50

b

Acetamaprid

c

d

40

30

20

10
e

e

e

e

e

e

e

e

e

e

e

e

0
Galaxy 2013

Punjab 2011

Ujala 2016

Sehar 2006

Varieties

Fig. 5. Graphical presentation regarding aphid population on different wheat cultivars 07 days after insecticides
application compared to control
Mortality (%) 07 days after spray
Carbosulfan, Acetamaprid and imidacloprid caused almost same %age mortality i.e. 98.97%, 98.90% and 98.84% and
thiamethoxam appeared to give minimum control and caused 96.85% mortality as shown in Fig. (6); nevertheless, all
insecticides reduced aphid population. There was almost no control in untreated plot.

Fig.6. Graphical presentation regarding %age mortality 07 days after spray
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Aphid population 14 days after spray
The imidacloprid gave maximum control i.e. 5.67 aphids per plant as compared to Carbosulfan i.e. 3.16 aphids per plant
and thiamethoxam i.e. 3.50 aphids per plant. All four insecticides were statistically at par with each other. Aphid
population in varieties differed significantly, maximum on Sehar-2006 i.e. 23.13 aphids per plant and minimum on Galaxy2013 i.e. 17.38 aphids per plant. Ujala-2016 and Punjab-2011 were statistically same (Fig 7).
Table: 7. Mean aphid population influenced by different insecticides on wheat cultivars 14 days after spray
Galaxy 2013

Punjab 2011

Ujala 2016

Sehar 2006

Mean

Control

60.37c

74.13 b

71.93 b

82.43 a

72.22 A

Thiamethoxam

6.83 d

6.70 d

6.23 d

6.90 d

6.66 B

Imidacloprid

2.23 d

2.07 d

2.07 d

2.67 d

2.26 B

Carbosulfan

4.10 d

3.13 d

4.87 d

4.53 d

4.15 B

Acetamaprid

4.13 d

3.08 d

3.98 d

5.76 d

4.23 B

Mean

15.53 B

17.82 AB

17.81 AB

20.45 A

Means sharing similar letters do not differ significantly.
LSD variety (p≤0.05) = 2.48
LSD Insecticides (p≤0.05) = 2.57
LSD Variety × Insecticide (p≤0.05) = 5.14
Table: 8. Analysis of variance of insecticides efficacy on wheat cultivars 14 days after spray
Source
S.S.
D.F.
M.S.
F

Prob.

Sig.

Replication

9.20

2

4.60

0.75

0.51

Variety

198.91

3

66.30

10.76

0.01

**

Error variety

36.97

6

6.16

Insecticides

41556.73

3

13852.24

1489.08

0.00

**

Variety x Insecticides

553.38

9

61.49

6.61

1×10-4

**

Residual

223.26

24

9.30

Total

42578.45

47

905.92

Ns= Non-Significant
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Fig. 7. Graphical presentation regarding aphid population on different wheat cultivars 14 days after insecticides
application compared to control
Mortality (%) 14 days after spray
Overall, imidacloprid appeared to be most persistent as compared to Carbosulfan, Acetamaprid and thiamethoxam.
Satisfactory control was observed by all four insecticides. Imidacloprid maintained highest %age mortality i.e. 97.13%;
however, it was reduced in remaining insecticides 14 days after insecticides application (Fig. 8).

Fig. 8. Graphical presentation regarding %age mortality 14 days after spray
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DISCUSSION
Efficacy of four insecticides i.e. Carbosulfan 20 EC @ 200 ml/acre, Imidacloprid 20 SL @ 250 ml/acre Acetamaprid 20SP@
50g/acre and Thiamethoxam 25 WG @ 250g/acre compared to untreated plot (control) was evaluated by applying at
recommended doses when aphid population reached up to economic threshold level (ETL). After 24 hours of insecticides
application Carbosulfan was recorded as most effective insecticide with minimum mean aphid population per plant (1.2)
resulting 97.21% aphid mortality followed by imidacloprid (92.41%) and thiamethoxam (89.65%). After 48 hours of
application mean aphid population per plant was not statistically different; however, percent mortality caused by
carbosulfan, acetamaprid and imidacloprid was same i.e. 99.62, 99.45 and 99.32%, respectively, followed by
thiamethoxam (98.78%). Similar results were recorded from 48 hours up to seven days after insecticides application.
Imidacloprid appeared to be most persistent 14 days after insecticides application sustaining 97.13% aphid mortality
followed by Carbosulfan (92.80%) and thiamethoxam (87.08%). All insecticides significantly reduced aphid incidence in
treated plots than that in the control.
The results of present study are same with those of Ahmad et al. (2001), Joshi and Sharma (2009) and Shahzad et al.
(2013), which used imidacloprid for foliar application against wheat aphid in different concentration and found significant
control as compared to other insecticides; however, present findings were not related to Rios-de-Saluso and Conde
(1986), Niehoff and Poehling (1995), Iqbal et al. (2005), Shah et al. (2007), Daniels et al. (2009) and Royer et al. (2011);
because, wheat aphid species were other than S. graminum and insecticides used by them were dissimilar i.e. pirmicarb,
chlorpyrifos, dimethoate, thiamethoxam, acetamaprid, methamedofos and tebuconazole; but all insecticides reduced
aphid infestation significantly.
Conclusion: All four insecticides were effective and reduced aphid population significantly; however, imidacloprid proved
to be the most effective with minimum aphid population (1.25 aphids per plant) and maximum percent mortality
(97.13%).
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