Journal of Entomology and Zoology Studies 2018; 6(1): 609-612

E-ISSN: 2320-7078
P-ISSN: 2349-6800
JEZS 2018; 6(1): 609-612
© 2018 JEZS
Received: 04-11-2017
Accepted: 05-12-2017
Muhammad Saqib Ajmal
Department of Entomology,
Muhammad Nawaz Shareef
University of Agriculture,
Multan, Pakistan
Javaid Iqbal
College of Food & Agriculture
Sciences, King Saud University,
Riyadh, Saudi Arabia
Mirza Abdul Qayyum
Department of Entomology,
Muhammad Nawaz Shareef
University of Agriculture,
Multan, Pakistan
Muhammad Asad Saleem
Department of Entomology,
Muhammad Nawaz Shareef
University of Agriculture,
Multan, Pakistan
Muhammad Tayyab
Department of Pest Warning and
Quality Control of Pesticides,
Punjab, Pakistan
Muhammad Sajjad
Department of Entomology,
Bahauddin Zakariya University,
Multan, Pakistan

Correspondence
Muhammad Saqib Ajmal
Department of Entomology,
Muhammad Nawaz Shareef
University of Agriculture,
Multan, Pakistan

Preferential influence of wheat varieties (Triticum
aestivum L.) on population build-up of aphid
(Homoptera: Aphididae) and its natural enemies
Muhammad Saqib Ajmal, Javaid Iqbal, Mirza Abdul Qayyum,
Muhammad Asad Saleem, Muhammad Tayyab and Muhammad Sajjad
Abstract
Six wheat varieties were screened under Bahawalpur conditions for infestation of aphid species complex
during 2014-15. Infestation of aphid population and their natural enemies were recorded during
February-April 2015. Lowest population of aphid (0.13 aphids/tiller) was recorded on 6309-2013 during
3rd week of April whereas highest population (39.97 aphids/tiller) was harbored on Shafaq-2006 at1st
week of March. A close association between the population of natural enemies and aphid was recorded.
Natural enemies (ladybird beetle and syrphid fly) showed negative but non-significant correlation (0.0078, -0.0081) respectively. No population of lacewing was observed throughout the experiment.
Keywords: Population dynamics, wheat aphid, natural enemies, climatic factors

1. Introduction
Wheat, (Triticum aestivum L.) is the most important staple crop of Pakistan and cultivated on
almost every part of the country. Economically, it is contributing 10.3% to the agriculture and
2.2% to Gross Domestic Production (GDP) in Pakistan [1]. During 2013-14, area under wheat
cultivation was 9039 thousand hectares with an average production of 2797 kg/ha [1]. Wheat is
an important source of protein, minerals, starch, lipids, fibers, vitamin B and vitamin E [2]. It
contains protein, fats, carbohydrates, dietary fiber and iron, starch which serve as an important
commercial product of wheat, after gluten [3].
Wheat crop is under threat of many environmental stresses, diseases and insect pests which
causes significant yield loses [4]. Among different threats to wheat production, aphids stand as
prominent insect pest. Its infestation cause rolling of flag leaf, trapping of emerging heads and
awns that result in poor pollination [5]. Aphid outbreak during early growing stages of wheat is
very alarming. It damages the crop by sucking the cell sap from leaves, stem and kernels.
Honey dew secreted by the aphid encourages black sooty mould development that leads to 2080% damage by covering the leaves and interrupted the process of photosynthesis [6]. For past
few years, there has been an increased buildup of aphid on wheat crop which is challenging
sustainable wheat production in Pakistan [7].Three species of aphids viz., oat aphid
(Rhapalosiphum padi), English grain aphid (Sitobion avenae) and Green bug aphid (Diuraphis
noxia M.) were reported on wheat crop in Pakistan [8]. Under such condition, the role of
environmental factors and natural enemies like Lady bird beetle (Menoclilussex maulatus),
Syrphid fly (Syrpus balteatus), Chrysopa (Chrysoperla carnea) can be helpful for the control
the aphid population [9].
Wheat which was once an insecticides application free crop but there is an increasing trend of
insecticides use. The application of insecticides is associated with negative impacts on human
health, environmental pollution [10, 11] and prolonged persistence of chemicals in nature [12].
Under natural conditions, many bio-control agents such as lady bird beetle, lacewing and
syrphid fly are controlling the aphids in the field. But the numbers of predators are very
important and influenced by the fluctuation in the environmental factors. Therefore, it has
become the need of time to provide conducive conditions that can help flourish natural
enemies. Some wheat varieties naturally had a defence mechanism to resist the attack of
aphids. It is therefore essential to screen the available options for wheat production in Pakistan
[8]
. In the present study, varietal screening was carried out to find out resistive response of
targeted varieties against wheat aphid.
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The findings could help farmers to align the wheat production
with the changing conditions and demand of time.
2. Materials and Methods
2.1 Experimental design
Field study was carried out on wheat in Islamia University of
Bahawalpur from December 2014 to April 2015. Line sowing
method (R×R distance of 30 cm) was used for sowing six
different wheat varieties IRRI-2008, Shafaq-2006, La-Sani2008, 6309-2013, Fareed-2006 and Miraj-2008 under
Randomized Complete Block Design (RCBD) with three
replications. Entire field was divided into 18 subplots each of
size 5×8 m. All recommended agronomic practices were
applied uniformly in all treatments during the whole cropping
season. 100% DAP (46% P2O5 and 18% Nitrogen) and 50%
Urea (Nitrogen 46%) was applied at the time of sowing
whereas remaining 50% of Urea was applied after second and
third irrigation at the rate of (25%-25%).
2.2 Data recording
Population of aphid and its natural enemies were recorded in
morning at 7:00 am on weekly basis from 15 randomly
selected tillers in each subplot [9]. Population of beneficial
insects was recorded by following the prescribed
methodology of [13, 14]. The aphid population was counted by
dislodging aphid on white paper from each selected tiller by
using camel hair brush. After recording aphid population from
all sub plots data was pooled for entire month and used to
calculate population per month.
2.3 Statistical analysis
Data recorded for aphids and their natural enemies population
were subjected to repeated measure analysis of variance in
“Statistix v8.1” [15] and treatment significance was determined
by least significant difference test (LST) (α = 0.05) to separate
the means [16].
3. Results and Discussion
3.1 Aphid populationon different wheat varieties
The population of aphids and their predators was investigated
on different wheat varieties under field conditions. The aphid
population was recorded during February-April 2015 under
Multan ecological condition. Significant differences were
recorded for aphid population on different varieties during
February (F=10.85, P=0.0009), and March (F=85.72,
P=0.0000) however non-significant response was recorded
during April (F=1.11, P=0.4156) Table 1.
Aphid population on wheat crop was on track from 1st week
of February to 3rd week of April. The most critical period
when the aphid population was observed above the economic
threshold level was started from 3rd week of February to 4th
week of March which ultimately tend to decrease towards the
maturity of crop as temperature started to rise. The maximum
population of aphid was recorded during1st week of March on
Shafaq-2006 variety (39.97 aphids/tiller) while minimum
population was recorded during 3rd week of April (0.13
aphids/tiller) on 6309-2013. Most vulnerable wheat varity was
Shafaq-2006 while 6309-2013 was least attacked by aphid

during the whole cropping season (Fig 1A,B,C).
Aphid started to appear in the first week of February and
reached at its peak at 1st week of March, 2015. This in
agreement with Aheer et al. [17], who also reported the aphid
appearance in first week of February and during third week of
March aphid population was at peak. Our results are in
contrast with those of [18] who observed that aphid population
was at peak on February 28th and decline behavior was
noticed up to 8th March. However, peak aphid population on
18 March while lowest population was on 21 April has been
observed [19]. Results of [20] matched with that results and
observed Aphid population which began to rise 16th March
and population was increased on 31st of March. Aphid
population was at peak during 1st week of March. These
results are in partial confirmatory with the findings of [21],
where Aphid population appeared on third week of January
and on 2nd week of march population was at peak. But present
results are in contrast with those of [22], who observed that
aphid population/leaf, was maximum on 26th February. After
the 2nd week of March population of aphid stated declining
and completely diminished during last week of April. This
declining behavior was partially similar with the observation
of [21], who observed that on 6th April Aphid population was
almost diminished on all wheat varieties. Population
dynamics of aphids on wheat varieties in Bahawalpur region
was studied which showed that varieties with high density of
aphids exhibited lower thousand grains weight [22].
The present results show that varieties Shafaq-2006, La-sani2008 and 6309-2013 are non-significantly different from each
other. Whereas, Fareed-2006, IRRI-2008 and Miraj-2008 are
significantly different from each other. Similar trend of
varying resistance response between different wheat varieties
is also documented in previous studies [17, 23, 24]. According to
[20]
maximum Aphids population was recorded on Inqilab-91,
Lasani-08 and Punjab-11.
Most suitable condition for the development of aphid were
30.3 °C maximum temperature and minimum 13.7
temperatures with 45.3% relative humidity were recorded [25].
However, their values represent weekly means of temperature
and relative humidity.
3.2 Correlation between Natural enemies and Aphid
population
The results indicated negative but non-significant correlation
between lady bird beetle, syrphid fly and lacewing. There was
no population of lacewing (Chrsoperla carnea) during the
whole duration of Feb-April 2015.Correlation of aphid
population with syrphid fly (-0.0081) was comparatively high
than lady bird beetle (-0.0078).
The present studies include that the biological control agents
of aphids on wheat did not show any correlation between the
aphids and their natural enemies. These results are in
confirmatory with [26] who also found non-significant
correlation between lady bird beetle and aphid populations on
wheat. However, the work of [8] is different where the positive
correlation of aphid with lady bird beetle, lacewing and
syrphid fly was observed (Table 2).

Table 1: Analysis of variance for Aphid population recorded during 2014-15
Source
of variance
Replication
Varieties
Error
Total

df
2
5
10
17

February
F
P
10.85

0.00
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March

April

F

P

F

P

85.72

0.00

1.11

0.41
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Table 2: Correlation between Predators and Aphid population during 2014-15
Parameter
R-value
P-value

Aphid Population
0.401
0.8746

Syrphid Fly
-0.0081ns
0.9746

Lady Bird Beetle
-0.0078ns
0.9756

Green Lacewing
No population observed

Regional Agricultural Research Institute, Bahawalpur to
undertake present studies is duly acknowledged.

Fig 1: Mean aphid population recorded on wheat crop at Bahawalpur
conditions during 2014-15 in February (A), March (B) and April (C)

4. Conclusions
According to our research wheat variety 6309-2013 was
comparatively resistant among all others varieties with lowest
Aphids population density. However, Shafaq-2006 was most
susceptible to aphids. So, it is recommended that 6309-2013
is the best cultivar amoung all against aphid resistance and
farmers were more vigilant during 2nd week of Feberuray 4th
week of March to manage field their wheat crops and control
aphid population in field after contineous field survey. It can
be concluded that although aphid is an emrging pest of wheat,
losses of which may surpass affordable level because of its
high population, however plant characters can provide
valuable share to manage it. Considering the importance of
morphological features of wheat plant, this notorius insect
pest can be cotrolled without using synthetic insecticides and
any harm to environment.
5. Acknowledgements
Authors are thankful to Dr. Muhammad Ishtiaq from
Muhammad Nawaz Shareef University of Agriculture, Multan
for reviewing the manuscript. Technical assistance from

6. References
1. GOP. Pakistan Economic Survey. Pakistan Bureau of
Statistics Islamabad. Govt. of Pakistan. 2013-14.
2. Kumar M, Chinamen M, Monoroma OK, Parsad B. Bio
Efficacy of certain insecticides against Chilli aphid,
Aphis gossypii G. Journal of Experimental Sciences.
2010; 1(10):25-26.
3. Anonymous. Technical memorandum on production of
wheat starch. International Starch institute, 2008.
4. Michard JP, Whitworth RJ, Davis HN. Wheat insect
management 2014. Department of entomology. Kanas
State USA, 2014.
5. Shea G, Botha J, Hardie D. Russian wheat aphid an
exotic threat to Western Australia, Fact Sheet, 2000.
6. Aslam A, Razaq M, Akhter W, Faheem M, Ahmad F.
Effect of sowing date of wheat on aphid (Schizaphis
graminum R.) population. Pakistan Entomologist. 2005;
27(1):79-80.
7. Aheer GM, Ali A, Ahmad M. Abiotic factors effect on
population fluctuation of alate aphids in wheat. Journal of
agricultural Research. 2008; 46:367-371.
8. Irshad M. Aphid and their biological control in Pakistan.
Pakistan Journal of Biotechnological Sciences. 2001;
4(5):537-541.
9. Aheer GM, Ali A, Irem, Akhtar M. Relationship of aphid
and predators on different genotypes of wheat (Triticum
aestivam) under agriculture ecological system of
Bahawalpur. Journal of Agriculture. 2007; 45(1):49-53.
10. Khan H, Akram W, Iqbal J, Naeem-Ullah U.
Thiamethoxam resistance in the house fly, Musca
domestica L.: current status, resistance selection, crossresistance
potential
and
possible
biochemical
mechanisms. PLOS One, 10: e0125850. 2015;
https://doi.org/10.1371/journal.pone.0125850.
11. Khan H, Akram AA, Khan W, Haider T, Iqbal N, Zubair
M. Risk assessment, cross-resistance potential, and
biochemical mechanism of resistance to emamectin
benzoate in a field strain of house fly (Musca domestica
Linnaeus). Chemosphere. 2016; 151:133-137. https://doi.
org/10.1016/j. chemosphere, 2016.02.077.
12. Iqbal MF, Maqbool U, Asi MR, Aslam S. Determination
of Pesticide residues in brinjal fruit at supervised trial.
The Journal of Animal and Plant Sciences. 2007;
17(12):21-23.
13. Singh S, Soni R, Deol GS. Seasonal dynamics of wheat
aphid complex and predator (coccinella septempunctata)
in relation to abiotic and biotic factors. Journal of
Environmental Biology. 2013; 34:689-694.
14. Nadeem M, Shahzad MA, Nasir M, Basit A, Raza I,
Shahid MR et al. Population dynamics of wheat aphids
and beneficial insects in Bhakhar. Pakistan Journal of
Biological Sciences. 2014; 2(1):38-42.
15. Analytical Software. Statistix version 8.1: User’s manual.
Analytical Software, 2005.
16. Khan HAA, Syed AH, Akram W, Raza S, Ali M.
Predatory potential of Chrysoperla carnea and
Cryptolaemus montrouzieri larvae on stages of the

~ 611 ~

Journal of Entomology and Zoology Studies

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

mealybug, Phenacoccus solenopsis: A threat to cotton in
South Asia. Journal of Insect Science. 2012; 12:1-12.
https://doi.org/10.1673/031.012.7801.
Aheer GM, Munir M, Ali A. Screening of wheat cultivars
against aphids in ecological conditions of District Mandi
Bahauddin. Journal of Agriculture Research. 2006;
44(1):55-58.
Tabasum S, Noorka IR, Afzal M, Ali A. Screening best
adopted wheat lines against aphid (Schizaphis graminum
Rondani) population. Pakistan Entomologist. 2012;
34(1):51-53.
Arshad M, Ullah MI, Murtaza G, Javed M, Ahmad MH.
Responses of different wheat genotypes against aphid
(Schizaphis graminum R.) and its natural enemies.
Journal of Entomology and Zoology Studies. 2016, 445447
Ahmad T, Hassan MW, Jamil M, Iqbal J. Population
Dynamics of Aphids (Hemiptera: Aphididae) on Wheat
Varieties (Triticum aestivum L.) as Affected by Abiotic
Conditions in Bahawalpur, Pakistan. Pakistan Journal of
Zoology. 2016; 48(4).
Aslam M, Razaq M, Ahmad F, Faheem M, Akhter W.
Population of Aphid (Schizaphis graminum R.) on
Different Varieties/Lines of Wheat (Triticum aestivum
L.). International Journal of Agriculture and Biology.
2004; 6(6):974-977.
Ahmad T, Aslam M, Hassan MW, Iqbal J. Aphids
(Schizaphis graminum R.) infestation on different wheat
(Triticum aestivum L.) varieties and their comparative
yields. Journal of Agricultural Research. 2015; 53:209216.
Akhtar MS, Parveen S. Studied on population of wheat
aphid on wheat crop in new campus area Lahore. Journal
of Zoology. 2002; 17:14-22.
Khattak MK, Raizuddin, Anayatullah M. Population
dynamic of Aphid (Aphididae: Homoptera) on different
Wheat cultivars and response of cultivars to Aphid in
respect of yield and Yield related Parameters. Pakistan
Journal Zoology. 2007; 39(2):109-115.
Iqbal J, Ashfaq M, Ali A. Screening of wheat
varieties/advanced lines against Aphids. Pakistan
Entomologist. 2008; 30(1):77-81.
Nasir S, Ahmed F. Correlation between wheat aphid
population and abiotic factors. Pakistan Entomologist.
2001; 23:23-25.
Triltsch H. The ladybird beetle, Coccinella
septempucatata L. within the winter wheat/cereal
aphid/antagonist complex. Agraarkologie. 1997; 24:159.

~ 612 ~

