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Abstract

To study the population dynamics of aphids on wheat in Charsadda, the
present research work was carried out at the research farm of
Agricultural Research Station Charsadda during 2023-24. Five wheat
varieties i.e. Pirsabaqg-13,Pirsabaqg-15,Zincol-16,Pakistan-13 and
Pirsabag-21weretested. The experiment followed randomized complete
block design (RCBD) with three replications. Weekly data were recorded
on the population densities of aphids and yield data was recorded after
harvesting. Results showed that significantly lower aphid population was
recorded on wheat variety Pirsabag-21 (0.15 aphids per leaf) while
significantly higher was recorded on variety Pakistan-13 (1.03 aphids per
leaf). Comparatively higher mean yield was recorded for Pirsabag-21
(4257.3 kg per ha) while significantly lower yield was recorded for variety
Pakistan-13 (2896.7 kg per ha). Hence, wheat variety Pirsabag-21 is
recommended for sowing in district Charsadda.
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INTRODUCTION

Wheat (Triticum aestivum L.) is healthy and efficient
basic food. It is the most leading grain crop and staple
food for the individuals of Pakistan. More than 35% of
the global population consumed wheat as an essential
food™. Wheat is a major crop with largest area under
cultivation in Pakistan and plays a significant role in
economic stability of the country. It contributes 1.7%
GDP in Pakistan™. The total grain production was
24946 thousand tones with yield of 2827 Kg/ha". Low
yield of wheat per hectare in Pakistan compared to the
other advanced countries is due to several abiotic and
biotic factors, such as traditional methods of
cultivation, varieties, lack of irrigation facilities, soil
fertility and incidence of insect pests and diseases.
Although many insect pests attack wheat (Triticum
aestivum L.) in Pakistan, severe damage is caused by
aphids. The wheat crop is generally infested with
aphids during the growth stages when both the adults
and nymphs take a heavy toll by sucking cell sap which
reduces the vitality of the plants. The infested leaves
turn pale, wilt and wear a silky appearance. Some
species also have toxins in their saliva and dense
infestation may kill young shoots. Rhopalosiphum
maidis, Rhopalosiphum padi, Schizaphis graminumand
Sitobia avenae are the major aphid species of wheat in
Pakistan'. The poor yield of wheat crop is mainly
attributed toits instability to aphids attack. The aphids
are considered as serious pest of wheat crop. They can
multiply very rapidly under favourable conditions on
leaves, stems and inflorescence. The infestation causes
severe distortion of leaves and inflorescence and can
significantly decrease the yield through direct feeding.
Aphid also transmits the viruses in plant (vector)
Rhopalosiphum paditransmits the Barley Yellow Dwarf
Virus (BYDV) by direct feeding of the host (Stern et al,.
1967). Decline in the yield in wheat crop is attributed
to several abiotic factors, traditional methods of
cultivation, low yielding varieties, lack of proper
irrigation facilities in most of the areas, relatively low
level of soil fertility and a higher incidence of insect
pests and diseases. Several control methods have been
evolved for the control of aphids. These include
cultural, physical, mechanical, biological, chemical and
host plant resistance. Mostly, the aphid populations
are regulating factors. But sometimes, the aphids can
be extremely injurious if present in large number and
chemicals have to be used for control®. The present
study was conducted to evaluate the yield losses in
different varieties of wheat crops due to the
infestation of aphids. The investigation were projected
to check the infestation level of aphid’s species on
different varieties of wheat crops and also their effects
on yield.

Objectives:
e To study the population dynamics of wheat
aphids.

e To study the effects of aphids on yield.

MATERIALS AND METHODS

Experimental Layout: The research trial was carried
Charsadda, Khyber Pakhtunkhwa, Pakistan during the
year 2023-24. Seed of different wheat varieties i.e.
Zincol-16, Pirsabaqg-21, Pirsabaqg-15, Pirsabaqg-13 and
Pakistan-13 were acquired from their respective
breeders/research institutes. There were five
treatments and each treatment were replicated three
(3) times in Randomized Complete Block Design
(RCBD)®*2. The distance between row to row was kept
at 0.3 m, while the distance between plant to plant
was kept at 0.10 m. Each plot consists of 06 rows, 05 m
long having total area of 9 m”. The treatments and
replications were separated from one another by a
non-cropped area of 0.8 mand 1.0 m, respectively. The
agronomic practices were carried out uniformly
containing hoeing, irrigation, weeding and ploughing
etc throughout the cropping season.

Data Collection: The population density of aphids per
plant was recorded at weekly intervals once the insect
infestation started. Five plants per treatment were
randomly selected and population of aphids was
recorded on three leaves i.e., one each from top,
middle and bottom of canopy of the plant in the field.

Yield Per Treatment: Once the crop is harvested yield
per plot was recorded after threshing of each plot
separately and then converted to kg/ha.

Statistical Analysis: The collected data will be
subjected to statistical analysis through Statistical
software of Statistic 8.1 and for Least Significant
Difference (LSD) test at 5% level of significance was
used to mean differences (Steel and Torrie., 1980).

RESULTS AND DISCUSSIONS

Aphid Infestation: Theresultsin (table 1) revealed that
mean density of A. gossypii leaf-1 varied significantly
on different wheat varieties™*?%. Overall mean density
of A. gossypii leaf-1 was significantly higher on
Pakistan-13 (1.03 leaf-1), followed by Zincol-16 (0.73
leaf-1), Pirsabag-15 (0.54 leaf-1), Pirsabag-13 (0.35
leaf-1) while significantly lower on Pirsabag-21 (0.15
leaf-1). Itis also evident from the results that the aphid
infestation was initially lower (Week-1i.e. 0.50 leaf-1)
which gradually increases till the middle of crop
(Week-3i.e.0.78 leaf-1) and again decreases gradually
till the end (Week-5 i.e. 0.45 leaf-1) which might be
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due to the crop maturity resulting in less availability of
food for the aphids.

Table 1: Mean Density of A. Gossypii Leaf-lon Five Different Wheat Varieties at
Charsadda During 2023-24
Mean density of A. gossypii leaf-1on

Varieties
Overall

Week1 Week2 Week 3 Week4  Week5 Mean
Zincol-16 0.69 0.74 0.90 0.70 0.63 0.73b
Pirsabag-21 0.11 0.16 0.28 0.12 0.09 0.15e
Pirsabag-15 0.52 0.54 0.68 0.52 0.44 0.54c
Pirsabag-13 0.30 0.33 0.47 0.38 0.25 0.35d
Pakistan-13 0.87 0.96 1.57 0.93 0.83 1.03a
OverallMean  0.50bc  0.55b 0.78 a 0.53b 0.45c

Means within last column followed by different letters
are significantly different at 5% level of significance
(LSD test).

LSD for Varieties=0.0513

Cv=12.47

LSD for Weeks=0.0513

Yield: Mean yield of five wheat varieties during the
cropping season 2023-24 are given in (Table 2). In the
present study higher mean yield was recorded for
variety Pirsabag-21 (4257.3 kg/ha) while significantly
lower yield was recorded for variety Pakistan-13
(2896.7 kg/ha).

Table 2: Mean Yield of Five Different Wheat Varieties at ARS Charsadda
During 2023-24

Varieties Overall Mean (kg/ha)
Zincol-16 4097.3 a
Pirsabag-21 42573 a
Pirsabaqg-15 3666.7 b
Pirsabag-13 3740.0b
Pakistan-13 2896.7 ¢

Means within last column followed by different letters
are significantly different at 5% level of significance
(LSD test).

LSD for Varieties=293.84

Cv=CV 4.18

CONCLUSION AND RECOMMENDATION

It is concluded from the experiment that variety
Pirsabag-21 has significantly lower aphid per leaf and
also has the highest yield among five wheat varieties
under study hence it is recommended for cultivationin
district Charsadda.
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