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Abstract: Wheat (Triticum aestivum L.) is an important cereal crop and is used as a staple food all over the
world. Wheat aphid (Schizaphis graminum R.) is a destructive insect pest of wheat crop. Field trials were
carried out to evaluate the efficacy of three synthetic insecticides at their field recommended doses i.e.
Pyremetrozine 50 WG @ 200 gm ha , Imidacloprid 20 SL @ 625 ml ha  and Lambda-cyhalothrin 2.5 EC @ 6251 1

ml ha  against wheat aphid on four wheat cultivars viz; Galaxy 2013, Punjab 2011, Millat 2011 and Sehar 2006.1

Comparative wheat yield was also determined at the end of experiment which was laid out under Randomized
Complete Block Design with a control plot without any insecticide application. All insecticides significantly
reduced aphid infestation; however, on numerical basis, Imidacloprid 20 SL appeared to be the most effective
with minimum infestation (1.25 aphids per plant) and maximum percentage mortality (97.13%) assessed fourteen
days after application. Maximum grain yield (5.58 t ha ) was recorded for the cultivar Galaxy 2013 in plots1

treated with Lambda-Cyhalothrin. Nevertheless, highest yield losses were observed for Seher-2006 (9.3%) as
compared to control. It can be concluded from the present study that pest resistant cultivars and synthetic
insecticides can be integrated to manage the wheat aphid population below economic thresholds.
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INTRODUCTION were due to fungal growth favored by their honeydew

Aphids (Homoptera: Aphididae) are sucking insect production adversely causing 35-40% direct and 20-80%
pests of various field crops. These are important and indirect yield losses by transmission of viral and fungal
economic pests of about 60 plant species including wheat, diseases [6].
barley, sorghum and corn [1]. One of the important aphid In Pakistan, wheat crop is severely damaged by
species is wheat aphid, S. graminum Rondani. Although aphids [7]. It damages by sucking sap and injecting toxins
many insect pests in Pakistan attack wheat crop but aphid into the plant, causing direct feeding damage to leaves,
is the most damaging agent [2]. stem and developing kernels and destroys plant tissues

The damage due to aphid is reported in many field [8]. Therefore, there is a decrease of nitrogen, protein
crops as well as in horticultural crops. In Pakistan, aphid contents and grains per ear in wheat. Carbon assimilation
is now known as a regular pest of wheat due to a dramatic and transpiration rate decreases and ultimately reduction
increase in its population on wheat crop and is found in plant biomass occurs [9]. Sap sucking reduces the plant
responsible for as high as 50% reduction in grain weight vitality and infested leaves wilt, start giving silky
per ear [3, 4]. Their incidence is increasing day by day and appearance and turn pale. Growth of sooty fungi occurs
had attained the status  of  a  regular  pest  in  Pakistan. on foliage due to honeydew exuded by wheat aphids [10].
On average, about 72% losses due to aphid attack were Aphids interfere with grain formation by injecting a
attributed to their direct sap sucking and remaining 28 % poisonous  material  into  plant parts, resulting into leaves

secretions [5]. Aphids have been found affecting wheat
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necrosis and chlorosis and ultimate reduction of was done upon attainment of economic threshold level
photosynthetic activity due to reduced chlorophyll level (ETL) of wheat aphid (i.e. 5 aphids/ear head). Insecticides
[11]. were sprayed with the help of knapsack hand sprayer

Various control methods including cultural, early in the morning using hollow-cone nozzle. Data
mechanical, physical, biological, chemical and host plant relating percent mortality of wheat aphids was taken 24 h
resistance are being researched and evaluated to keep before and 1, 2, 7 and 14 days post application. 
aphid population below economic injury level. A careful Calculation of percent aphid mortality was done by
integration of all these pest control strategies against any following formula [15];
pest element is termed as integrated pest management
(IPM) which is the only biorational approach to avoid % Mortality = 
environmental contamination due to blind use of chemical
pesticides and to emphasize other control tactics,
particularly plant resistance and tolerance against pests
[12].

Aphid incidence is reported variable among different
wheat cultivars and also depends on crop stage [13]. It is
better to utilize varietal resistance of wheat cultivars along
with judicial use of appropriate insecticides application
against aphid as referred by Iqbal et al. [14]. Keeping in
view the economic importance of wheat aphids, this study
was conducted to evaluate different available insecticides
against wheat aphids' incidence on different wheat
cultivars.

MATERIALS AND METHODS

Four cultivars of wheat, namely Galaxy 2013, Punjab
2011, Millat 2011 and Sehar 2006, were procured from
Wheat Research Station of Ayub Agricultural Research
Institute (AARI), Faisalabad and were sown with single-
row drill in the experimental area of Post Graduate
Agriculture Research Station (PARS) of University of
Agriculture, Faisalabad (31°23'53  N 73°03'19  E).

The experiments were conducted under Randomized
Complete Block Design (RCBD) with four treatments
namely; Pyremetrozine 50 WG, Imidacloprid 20 SL,
Lambda-Cyhalothrin 2.5 EC and Control. Each treatment
was replicated thrice. Insecticides were purchased from
the registered pesticide dealers located in the local grain
market of district Faisalabad (Punjab, Pakistan). Each
experimental unit with a net plot size of 1.2 m × 8 m has
had received homogenous agronomic practices. Plant-
plant and row-row distances were maintained respectively
as 20 cm and 22.5 cm.

Using clean tap water, insecticide solutions were
prepared on Wt./Vol. and Vol./Vol. basis according to
their label recommended doses i.e. Pyremetrozine 50 WG
@ 200 gm ha , Imidacloprid 20 SL @ 625 ml ha  and1 1

Lambda-cyhalothrin 2.5 EC @ 625 ml ha . Only water was1

applied in control plots. Biweekly pest-scouting was
carried out before the application of insecticides which

The data regarding aphid population dynamics was
recorded 5±1 days interval, started from last week of
January till 2  week of April and counting of aphids fromnd

wheat crop was done from 15 randomly selected wheat
tillers from each treatment plot from base of plant up to
top. The average population per plant was then calculated
by the formula [16]; 

Population density (P) = 

where P is the average aphid population per plant and T1,
T2, T3 and T0 denotes aphid population density on
randomly selected plants. 

Grain yield per plot was also determined for each
treatment. Moreover, residual toxicity of insecticides used
was also assessed by measuring their residues in wheat
grains using high performance liquid chromatography
(HPLC) technique in the laboratory of Nuclear Institute for
Agriculture and Biology (NIAB), Faisalabad.

Data collected on various attributes were analyzed
using Fisher’s analysis of variance technique using
“DSAASTAT” statistical program [17]. Difference among
treatment means was compared using Fisher’s least
significant test (LSD) at 5% probability level [18].
Graphical representation of the data was made and
standard errors were computed using MS-Excel.

RESULTS

Population Dynamics of Aphids on Different Wheat
Cultivars: Aphid infestation on  wheat  plants  appeared
in  last  week of January, about 63 days after sowing
(DAS) and a gradual increase in population continued up
to 3  week of February (Table 1). From fourth week ofrd

February, there was rapid increase in aphid multiplication
and its population reached to its peak i.e. 81.43 aphids per
plant in mid-March. Decline in aphid population was
observed at the end of March and population was
negligible or completely vanished in 2  week of Aprilnd

(Table 1).
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Table 1: Mean aphid population on different wheat cultivars at different days after sowing (DAS)

Aphid population (individuals per plant)
Cultivars -----------------------------------------------------------------------------------------------------------------------------------------------------------------------
Dates of observation 19 Jan 27 Jan 4 Feb 12 Feb 20 Feb 28 Feb 7 Mar 15 Mar 23 Mar 31 Mar 8 Apr 16 Apr

Days after sowing 63 DAS 70 DAS 77 DAS 84 DAS 91 DAS 98 DAS 105 DAS 112 DAS 119 DAS 126 DAS 133 DAS 140 DAS
Galaxy 2013 0.00 0.40 2.03 13.53 22.53 33.13 43.57 59.37 38.33 25.57 10.17 1.23
Punjab 2011 0.00 0.53 2.30 15.70 29.50 47.43 55.90 73.13 37.67 23.50 8.63 0.10
Millat 2011 0.00 0.50 2.43 15.87 30.67 42.10 48.23 70.93 40.53 24.33 9.43 0.27
Sehar 2006 0.33 1.23 4.03 22.77 41.23 52.83 64.13 81.43 56.93 34.03 13.83 1.93

Values are means of three independent replications for each treatment

Table 2: Effect of different insecticides on aphid population on different wheat cultivars

Galaxy 2013 Punjab 2011 Millat 2011 Sehar 2006
----------------------------------------------------------------------------------------------------------------------------------------------------------

Treatments 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h

Control 33.13 34.07 47.43 48.00 42.10 43.40 49.86 53.67
Pyremetrozine 3.73 0.40 4.47 0.47 3.93 0.37 4.24 0.90
Imidacloprid 3.07 0.20 2.97 0.37 3.07 0.30 4.23 0.33
Lambda-Cyhalothrin 1.00 0.10 1.47 0.10 0.77 0.13 1.67 0.33

Values are means of three independent replications for each treatment and represent mean aphid population per plant.

Varietal Resistance: Nevertheless, none of the wheat and Pyremetrozine (87.08%). All insecticides significantly
cultivars tested was found resistant or tolerant against
wheat aphids (S. graminum). However, moderately
resistant wheat cultivars showed minimum aphid
population  as  compared   to   susceptible  wheat
cultivars.  All  the  four   wheat   cultivars,   i.e.  Galaxy
2013, Punjab 2011, Millat 2011 and Sehar 2006, were
significantly   different   from   each   other  regarding
aphid infestation.  Galaxy  2013  appeared to be
moderately resistant with minimum (59.37) aphids per
plant, while Sehar 2006 was found most susceptible with
81.43 aphids per plant (Table 1). Moreover, Punjab 2011
and Millat 2011 were recorded with statistically similar
number of aphids i.e. 73.13 and 70.93 aphids per plant,
respectively.

Insecticides Efficacy: After 24 h of insecticides
application, Lambda-cyhalothrin was recorded as the most
effective insecticide with minimum mean aphid population
per plant (1.2 individuals) resulting 97.21% aphid
reduction, followed by Imidacloprid (92.40%) and
Pyremetrozine (89.65%) (Table 2). After 48 h of
application, mean aphid population per plant was not
statistically different; however, mortality percentage
caused by Lambda-cyhalothrin and Imidacloprid was
same i.e. 99.62 and 99.32%, respectively, followed by
Pyremetrozine (98.78%). Similar results were recorded from
48 h up to 168 h (7 days) after insecticides application.
Imidacloprid appeared to be most persistent 336 h (14
days) after insecticides application sustaining 97.13%
aphid mortality followed by Lambda-cyhalothrin (92.80%)

reduced aphid infestation in treated plots than that in the
control (Table 2 and Figure 1).

Grains Yield: The comparison of means demonstrates
that highest grain yield was obtained for the cultivar
Galaxy 2013 i.e. 5.42 t ha , followed by Punjab 2011 and1

Sehar 2006 (Table 3). While minimum grain yield was
recorded for Millat 2011 i.e. 4.55 t ha . The cultivars1

Punjab 2011 and Sehar 2006 also differed significantly
(p=0.05) from each other showing 5.17 and 4.88 t ha-1

grain yield, respectively. Grain yield in treated plots was
also significantly not the same. Cultivars treated with
Lambda-cyhalothrin came out with maximum grain yield
i.e. 5.19 t ha  as compared to control on which minimum1

yield was recorded i.e. 4.72 t ha . However,1

Pyremetrozine and Imidacloprid were significantly at par
with each other with respective grain yield of 4.99 and 5.13
t ha .1

The results regarding percent yield loss in different
cultivars of wheat are depicted in Figure 2. It is evident
from the results that the cultivar Sehar 2006 suffered
highest grain yield loss 9.3% (0.45 t ha ), followed by1

Millat 2011 (6.8%), Galaxy 2013 (5.3%) and Punjab 2011
(4.7%) incurring about 0.31, 0.28 and0.24 t ha grain yield-1

losses, respectively.
Nevertheless, grain yield was significantly (p=0.05)

improved by insecticide application and 5.8, 8.7 and 9.9%
higher grain yield was recorded in wheat plots treated
with Pyremetrozine, Imidacloprid and Lambda-cyhalothrin,
respectively, as compared to control (Figure 3). 
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Fig. 1: Percent reduction of wheat aphids after spray of insecticides

Fig. 2: Yield losses (%) in different wheat cultivars

Fig. 3: Percent increase in grain yield over control in wheat plots treated with different insecticides

Table 3: Mean comparison of grain yield (t ha ) influenced by different insecticides on wheat cultivars1

Galaxy 2013 Punjab 2011 Millat 2011 Sehar 2006 Mean
Control 5.21 ab 4.77 cd 4.33 e 4.56 de 4.72 B
Pyremetrozine 5.42 a 5.21 ab 4.61 cde 4.72 cde 4.99 AB
Imidacloprid 5.46 a 5.42 a 4.63 cde 5.00 bc 5.13 AB
Lambda-cyhalothrin 5.58 a 5.30 ab 4.63 cde 5.23 ab 5.19 A
 Mean 5.42 A 5.17 AB 4.55 C 4.88 BC
Means sharing similar letters do not differ significantly
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Table 4: Maximum residual limits (MRL values) for different insecticides in treated wheat grains
Pyremetrozine Imidacloprid Lambda-cyhalothrin

Limit of detection (mg kg ) 0.002 0.005 0.0031

Maximum residual level (mg kg ) 0.012 0.030 0.0501

Residual Toxicity of Insecticides in Wheat Grains: reported that test entries showed non-significant
Samples of wheat grains from different insecticide difference due to low aphid population and were
treatments were analyzed for their residual toxicity by statistically at par with one another.
HPLC. According to results, as represented in Table 4, In insecticides evaluation trial, Imidacloprid 20 SL
negligible quantities of insecticide residues were detected gave the best control of wheat aphids. Joshi and Sharma
in grain extracts. and Shahzad et al. [26, 27] used Imidacloprid and other

DISCUSSION different concentrations and found significant control of

Aphids are deleterious pests of a wide variety of Nevertheless, acetamiprid and pymetrozine have been
horticultural and agricultural crops including cereal crops very effective against sucking insect pests such as
such as wheat. These sucking insect pests incur huge whiteflies, aphids and mealybugs on different field crops
losses to wheat crop both in terms of quantity and quality [28].
all over the world. Mitigating aphids' infestation on wheat Conclusively, it is urged that integrated use of
primarily includes a range of synthetic pesticides and pest varietal  resistance   and   chemical  control  are effective
resistant germplasm. This study comprised of in-situ for  managing  aphid infestation on wheat crop without
evaluation of some most promising synthetic insecticides any risk of grain toxicity. Galaxy 2013 is recommended to
and resistant wheat cultivars. local wheat growers as it is found the most

Results of this work are in accordance with those of resistant/tolerant  wheat  cultivar  against wheat aphids
Burio [19], Zia et al. [20], Sattar et al. [21], Aslam et al. [7], (S. graminum) with maximum grain yield as compared to
Aheer et al. [22] and Zeb et al. [16]. However, we other cultivars.
observed one peak of aphid population in mid-March and
then a gradual decline. Contrarily, three peaks of aphid REFERENCES
population were observed by Manna [23]. This may be
due to fluctuation of prevailing weather factors such as 1. Bowling, R.W., G.E. Wlide and D. Margolies, 1998.
temperature, humidity and particularly rainfall. Because Relative fitness  of  greenbug  (Homoptera:
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