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Abstract

Sustainable wheat crop production for improved growth
and yield depends on the balanced use of nitrogenous
fertilizers. However, their inadequate usage often provides
a favorable environment for the sucking insect pests like
aphids to flourish. Field research was performed to assess
the effect of elevated levels of nitrogenous fertilizer on
Schizaphis graminum population in a randomized complete
block design (RCBD) with four replications at the research
farm area of the Faculty of Agricultural Sciences and
Technology (FAS&T), Bahauddin Zakariya University,
Multan. Five different doses of nitrogenous fertilizers, i.e.,
0, 50, 75, 100, and 125 kg/acre, were used. The results
revealed a significant correlation between the average
number of S. graminum per plant and nitrogen fertilizer
application in  both  years. Infestation byS.
graminum nymphs reached its highest levels during the 2"
week of February and the 1% week of March during 2024

while in 2025 peak was observed in 2" and 3" week of
February. The first peak recorded 17.8 nymphs/plant, while the
second peak reached 16.9 nymphs/plant on February 12
during 2024. Similarly in 2025 first peak recorded 18.3
nymphs/plant, while the second peak reached 16.2
nymphs/plant on February 26" and 12". The 2" and 3 week
of February presence of S. graminum on wheat crops was
observed from January 15™ through April 9", with the overall
population peaking on February 26™ at 18.3 nymphs/plant. The
study further examined the influence of varying nitrogen
application rates, specifically 0, 50, 75, 100, and 125 kg/acre,
on the population density of S. graminum. Nitrogen levels had
a statistically significant impact on both nymph and adult
populations in both years. The lowest population densities
were recorded at application rates of 0, 50 and 75 kg/acre. ©
2026 The Author(s)
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Introduction

Wheat (Triticum aestivum L.), a member of the Poaceae
family, is the main staple food crop of Pakistan (Anwaar et
al., 2020). Being a staple food crop, it is a rich source of
proteins, carbohydrates, fibers, lipids, vitamins, and
minerals (Shewry & Hey, 2015; Gao et al., 2025).
Unfortunately, the average wheat crop yield is lower than
the developed nations Due to inadequate delivery of vital
nutrients at proper stages (Ahmad et al., 1998; Wang et al.,
2025), lack of information about varieties, edaphic
features, mismanagement of farmers field operations and
technology (Meena et al., 2013; Ullah et al., 2018), and
availability and quality of irrigation water that limits the
potential yield (Kumar et al., 2014). Furthermore, many
insect pests which infest and inflict severe damage to
wheat crop especially aphid (Aheer et al., 2008; Devi et al.,
2026).

Aphids comprise of more than 4300 species, all of
which are specialized to feed on plants phloem sap (Van

Emden, 2007). Out of these 92 species have been recorded in
Pakistan (Irshad, 2001). There are 29 aphid species that
damage the wheat crop (Ali & Ali, 2015) from which two
aphid species S. graminum (Rondani) and Rhopalosiphum padi
(L.) are more destructive globally (Inayatullah et al., 1993).
Two species of aphid i.e. Sitobion avenae (Fabricius) and R.
padi inflict severe damage to wheat crop in Pakistan (Ullah et
al., 2020). Often the attack of pest occurs either individually or
in groups on tillers, stems, kernels and leaves and the
population density of aphid varies with the growing stages of
wheat (Liu et al., 2015). Aphids have been implicated to cause
a yield loss of 7.9-34.2% (Yahya et al., 2017). To attain higher
crop yields, farmers intensively utilize nitrogenous fertilizers.
Unfortunately, this practice has negative impact upon the
wheat crop as it favors the high population density of aphid.
Earlier studies have demonstrated that a relationship exists
between the (higher dose) nitrogenous fertilizer application and
wheat aphids (Draz et al., 2013). Aphids have a wide known
host range including wheat, barley, oat, sorghum, maize and
pasture grasses (Hughes & Maywald, 1990). It is extensively
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distributed throughout the grain growing regions of Middle
East, Russia, North-Western China, America, Europe,
Africa, and Australia (Yazdani et al., 2018). Typically,
aphids cause the direct damage to the wheat plant by
sucking phloem sap from leaves and shoots that results in
curling of leaves, chlorosis, and stunted growth
(Muhammad et al., 2015; Atakan, 2026), and indirect
damage by transmission of viral i.e., barley yellow dwarf
virus (Jayasena & Randles, 1984) and fungal diseases i.e.,
development of mold (brown rust) on their honey dew
(Marzocchi & Nicoli, 1991; Atakan, 2026). The direct
yield losses by sucking the sap of infested plant may vary
from 35-40% and in case of indirect losses of 20-80% by
transmission of viral and fungal diseases (Kieckhefer &
Gellner, 1992). Small, soft-bodied insects (1.2-2.2 mm
long), typically pale to dark green or yellow. They have
distinctive dark, tube-like structures (cornicles) on their
rear and can be winged or wingless (Lagos-Kutz et al.,
2014).

Nitrogenous fertilization is an essential agronomic
technique that is widely employed to boost crop yields (Xu
et al., 2020; Naz et al., 2026). But on the other side, it is
one of the major nutrients which reduces the yield of wheat
crop if not applied in proper amounts (Kutman et al.,
2011). Some authors have studied the relationship between
nitrogenous fertilizer levels and aphid infestation. They
concluded that inappropriate levels of nitrogenous fertilizer
facilitate heavy infestation of S. graminum on wheat crop
and a positive connection between nitrogenous fertilizer
levels and aphid population prevails (Draz et al., 2013; Naz
et al., 2026). Increasing levels of nitrogenous fertilizer
generally increases the quality of amino acids in the plant
phloem sap and subsequently affects the aphid population
(Nowak & Komor, 2010; Rostami et al., 2012). Therefore,
the present study was laid out to investigate the
relationship between the rates of nitrogenous fertilizer
application and aphid population on wheat crop.

Materials and Methods
Experimental design and plot layout

The research was performed to assess the effect of elevated
levels of nitrogenous fertilizer on the population of S.
graminum at the research farm area of FAST, Bahauddin
Zakariya University, Multan, Pakistan. The experiment
was conducted during the wheat growing season, with
environmental conditions recorded from January to April.
The experiment was laid out in a randomized complete
block design (RCBD) consisting of five nitrogen
treatments, with one treatment assigned to each plot in
each of four blocks, giving a total of 20 experimental plots.
Each experimental plot measured 12 m x 12 m. The wheat
variety ‘Fakhar-E-Bhakkar’ was used in the experiment.

Wheat was sown using a hand drill with rows spaced 10 cm
apart. The recommended seed rate was 50 kg acre™.

Fertilizer treatments and application

All phosphatic and potassium fertilizers were applied at
sowing in the form of diammonium phosphate (DAP) and
sulphate of potash (SOP), respectively. Nitrogen fertilizer was
applied in the form of urea containing 46% N. Five nitrogen
treatments were evaluated: 0, 50, 75, 100, and 125 kg urea
acre’'. The specified amount of urea was divided into two
equal applications. Half of the respective urea dose was
applied at sowing, while the remaining half was applied 25
days after sowing. The nitrogen rates in this experiment refer
to the quantity of urea fertilizer applied per acre.

Irrigation and meteorological conditions

The wheat field was irrigated with groundwater using a tube
well at 25, 45, and 60 days after sowing. All other general crop
management practices in the research farm area were carried
out as usual. From January to April 2024, the average
temperature ranged from 15 to 27°C, while relative humidity
ranged from 48 to 79%. During the corresponding period in
2025, the average temperature ranged from 13 to 32°C, and
relative  humidity ranged from 33 to 68%
(https://lwww.timeanddate.com/weather/pakistan/multan/histori
c?month=4&year=2025) (accessed on 15 April 2025). The
average rainfall from January to April 2024 ranged from 1.6 to
12.2 mm. During January to April 2025, average rainfall
ranged from 0 to 11.7 mm
(https://climateyearbook.com/locations/multan/2025) (accessed
on 15 April 2025).

Data collection and analysis

The data recording of aphid population/plant on weekly basis
started on wheat crop was under infestation. For each
sampling, twenty wheat plants/replicate were randomly
selected, and S. graminum population was directly counted on
plant leaves and later individuals appearing on spikes were also
counted. All the recorded data was transformed into a weekly
basis, and the pooled data was subjected to statistical analysis
using the programme Statistix 8.1 and the means were
compared using Tukey's test.

Results
Population fluctuation of S. graminum

The outcomes of this study revealed a significant relation of
aphid population per plant with the elevated levels of
nitrogenous fertilizer. The average weekly population of S.
graminum nymphs was recorded in the wheat crop from
January 15" to April 9" at weekly intervals. The data indicated
that S. graminum appeared after one month of sowing date.

38


https://www.timeanddate.com/weather/pakistan/multan/historic?month=4&year=2025
https://www.timeanddate.com/weather/pakistan/multan/historic?month=4&year=2025
https://climateyearbook.com/locations/multan/2025

https://jplantps.org/

Journal of Plant Production and Sustainability (2026) 2(1): 37-48

The numbers of nymphs and adults of S. graminum
increased to 0.1 nymphs/plant, 0.2 adult/plant on January
22" 29" January and reach its maximum on March 5" and
12" February (17.8 nymph/plant, 16.9 adult/plant) (Table
1). The activity period of S. graminum on wheat plant
started on 15™ January and extended to April 9" with a
peak of activity during 2" week of February and first week
of March (Fig. 1 & 2). The maximum population was 17.8
aphids/plant on 5" March (Table 1). An analysis of the
data within each week indicated that the population of S.
graminum was low in the beginning of the season.
Furthermore, S. graminum nymphs/plant fluctuated from
0.1to 17.8, and adults fluctuated from 0.2 to 16.9 across all
the treatments in 2024 (Table 1 & 2). During the data
recording period peak population of S. graminum nymphs
and adults were observed in February and March.
Importantly, highest peak of nymphal population was
noted on 12" February, and 5" March at the highest used
dose of nitrogenous fertilizer. Like this, lowest peak of S.
graminum nymphs/plant were found on 15" January and
9™ April at Okg (control) of nitrogenous fertilizer treatment
(Fig. 1). However, adult population peaks were also
observed on 12" February at 125 kg/acre and lowest peak
was noted on 9" April at 0 kg/acre (control) (Fig. 2). S.
graminum adults were the predominant as compared to

nymphs in our results (Fig. 2) whereas it was found in large
numbers 16.9, 16.8 and 14.4/plant on February 12", March 5"
and March 12", respectively (Fig. 2).

S. graminum nymphs/plant fluctuated from 0.1 to 18.3 and
adults fluctuated from 0.2 to 16.3 across all the treatments in
2025 (Table 3 & 4). During the data recording period peak
population of S. graminum nymphs and adults were observed
in February. Importantly, highest peak of nymphal population
was noted on 12" and 26" February at the highest used dose of
nitrogenous fertilizer.

Similar to this, lowest peak of S. graminum nymphs/plant
were found on 15" January and 9" April at 0 kg (control) of
nitrogenous fertilizer treatment (Fig. 3). However, adult
population peaks were also observed on 26" February at 125
kg/acre and lowest peak was noted on 9™ April at 0 kg/acre
(control) (Fig. 4). S. graminum nymphs were the predominant
as compared to adults in our results of 2025 (Fig. 3 & 4). The
maximum mean population of S. graminum nymphs was
observed in 125 kg/acre dose of nitrogenous fertilizer while
lowest population was observed in 0 kg/acre dose of
nitrogenous fertilizer during both years. Similar trend was
observed in S. graminum adult population in which highest
mean population was observed in 125 kg/acre dose whereas
minimum population was observed in 0 kg/acre dose in both
years (Fig. 5).
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Fig. 1 Population fluctuation of A. gosypii nymphs on wheat at different doses during 2024

Effect of various rates of nitrogen fertilizer on S.
graminum population in wheat

The data in Table 1 & 2 revealed significant difference (p
< 0.05) in population of S. graminum on wheat plants
fertilized with various levels of nitrogen fertilizer in both

years. The maximum population of aphid nymphs was
recorded on the plants treated with maximum rates of nitrogen
fertilizers (125 kg/acre) whereas the mean number of
nymph/plant reached 17.8 followed by the wheat plant that
received 100 kg/acre (12.3 nymphs/plant). After that, the
population declined for next two treatments to record 4.7 and
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3.2 nymphs/plant when the wheat plant received 75 and 50
kg/acre in 2024, respectively (Table 1). The mean number
of S. graminum adults on wheat plants was significantly
high in the wheat plant fertilized by 125 kg/acre nitrogen
fertilizer during 2024 (Table 2) whereas the mean number
of adult/plant reached 16.9 adult/pant. Followed by the
plants that fertilized by 100 kg/acre, whereas the mean
number of adult/plant reached to 12.3 adults/plant, then the
plant fertilized by 75 kg/acre whereas the mean number of
adult/plant recorded 4.7 adult/plant. The lowest infestation
by S. graminum was noticed in wheat plant fertilized by 50
kg/acre (3.2 adult/plant) during 2024 (Table 2). The
maximum population of aphid nymphs was recorded on the
plants treated with maximum rates of nitrogen fertilizers
(125 kg/acre) whereas the mean number of nymph/plant

reached 18.3 followed by the wheat plant that received 100
kg/acre (12.4 nymphs/plant). After that, the population
declined for next two treatments to record 7.3 and 4.1
nymph/plant when the wheat plant received 75 and 50 kg/acre
during 2025, respectively (Table 3). The mean number of S.
graminum adults on wheat plants were significantly high in the
wheat plant fertilized by 125 kg/acre nitrogen fertilizer during
2025 (Table 4) whereas the mean number of adult/plant
reached 16.3 adult/pant. Followed by the plants that fertilized
by 100 kg/acre, whereas the mean number of adult/plant
reached to 12.5 adult/plant, then the plant fertilized by 75
kg/acre whereas the mean number of adult/plant recorded 4.7
adult/plant. The lowest infestation by S. graminum (3.6
adult/pant) was noticed in wheat plant fertilized by 50 kg/acre
during 2025 (Table 4).
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Fig. 2 Population fluctuation of S. graminum adults on wheat plants at different doses during 2024
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Fig. 3 Population fluctuation of S. graminum nymphs on wheat at different doses during 2025
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Fig. 4 Population fluctuation of S. graminum adults on wheat at different doses during 2025
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Fig. 5 Mean population of S. graminum (A) nymphs/plant (B) adult/plant after treatment with different doses of nitrogenous
fertilizers during 2024 and 2025. Different letters represent significant differences (p < 0.05) among treatments. Different

colors of bars indicate the years.

Effect of various rates of nitrogen fertilizer on S.
graminum population in wheat

The data in Table 1 & 2 revealed significant difference (p
< 0.05) in population of S. graminum on wheat plants
fertilized with various levels of nitrogen fertilizer in both
years. The maximum population of aphid nymphs was
recorded on the plants treated with maximum rates of
nitrogen fertilizers (125 kg/acre) whereas the mean number
of nymph/plant reached 17.8 followed by the wheat plant
that received 100 kg/acre (12.3 nymphs/plant). After that,
the population declined for next two treatments to record
4.7 and 3.2 nymphs/plant when the wheat plant received 75

and 50 kg/acre in 2024, respectively (Table 1). The mean
number of S. graminum adults on wheat plants was
significantly high in the wheat plant fertilized by 125 kg/acre
nitrogen fertilizer during 2024 (Table 2) whereas the mean
number of adult/plant reached 16.9 adult/pant. Followed by the
plants that fertilized by 100 kg/acre, whereas the mean number
of adult/plant reached to 12.3 adults/plant, then the plant
fertilized by 75 kg/acre whereas the mean number of
adult/plant recorded 4.7 adult/plant. The lowest infestation by
S. graminum was noticed in wheat plant fertilized by 50
kg/acre (3.2 adult/plant) during 2024 (Table 2). The maximum
population of aphid nymphs was recorded on the plants treated
with maximum rates of nitrogen fertilizers (125 kg/acre)
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whereas the mean number of nymph/plant reached 18.3 2025 (Table 4) whereas the mean number of adult/plant
followed by the wheat plant that received 100 kg/acre (12.4  reached 16.3 adult/pant. Followed by the plants that fertilized
nymphs/plant). After that, the population declined for next by 100 kg/acre, whereas the mean number of adult/plant
two treatments to record 7.3 and 4.1 nymph/plant when the  reached to 12.5 adult/plant, then the plant fertilized by 75
wheat plant received 75 and 50 kg/acre during 2025,  kg/acre whereas the mean number of adult/plant recorded 4.7
respectively (Table 3). The mean number of S. graminum  adult/plant. The lowest infestation by S. graminum (3.6
adults on wheat plants were significantly high in the wheat ~ adult/pant) was noticed in wheat plant fertilized by 50 kg/acre
plant fertilized by 125 kg/acre nitrogen fertilizer during  during 2025 (Table 4).

Table 1 Effect of the elevated levels of nitrogenous fertilizer on wheat aphid population (Average number of nymphs/plant) in
different treatments during 2024

Nitrogen rates* Date

15 Jan 22 Jan 29 Jan 5 Feb 12 Feb 19 Feb 26 Feb Mean + SE
0 kg (Control) 0.2+0.01a 0.1+0.03 0.2+0.01 0.4+0.01 1.4+0.1 2.1+0.3a 1.3+0.1a 0.81 £0.30
50 0.4+0.03b 1.5+0.1c 1.7+0.1c 2+0.1b 2.3+£0.3b 2.6+0.4b 2.9+0.5b 1.91+0.31
75 0.3740.04c 2.4+0.5¢ 2.1+0.2¢c 3.4+0.15¢ 4.7+0.11c 4.940.11c 5.740.13cd  3.37+0.71
100 0.42+0.08d  2.9+0.2d 2.5+0.3d 5.4+0.11d 6.3+0.14c 8.1+0.18¢ 12.140.24d 5.39+1.48
125 0.6+0.03e 1.9+0.1e 3.8+0.7ef 9.4+0.12¢ 15.9+0.13e 10.9+0.31e 13.3+0.44e 7.97+£2.24

*Nitrogen rates are expressed in kg/acre; Jan = January; Feb = February; LSD (0.05) = 0.0432; Data are presented as mean * standard error (SE). Means
within each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant
Difference (HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference
required between two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the
overall seasonal mean.

Table 1 Continued

Nitrogen rates* Date

5 Mar 12 Mar 19 Mar 26 Mar 2 Apr 9 Apr Mean + SE
0 kg (Control) 2.240.3a 1.7+0.1a 1.4+0.1a 1+0.1a 0.5+0.02a 0.2+0.03a 1.17+0.31
50 3.1+0.3c 3.2+0.5bc 2.5+0.3bc 2.1+0.2b 1.5+0.3b 0.9+0.04b 2.22+0.37
75 5.1+0.6¢ 6+0.9cd 3.2+0.5d 2.4+0.4d 1.7+0.2d 0.5+0.02d 3.32+0.87
100 10.7+0.21cd 11.8+0.13cd 8.5+0.17d 8.2+0.16d 5.9+0.13d 6.1+0.11d 8.53+0.99
125 17.8+0.34f 14.4+0.31f 12.7+0.25ef 9.5+0.21e 12.8+0.19ef 8.3£0.14e 1258 +1.47

*Nitrogen rates are expressed in kg/acre; Mar = March; Apr = April; LSD (0.05) = 0.0432; Data are presented as mean * standard error (SE). Means within
each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant Difference
(HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference required between
two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the overall seasonal
mean.

Table 2 Effect of the elevated levels of nitrogenous fertilizer on wheat aphid population (Average number of adults/plant) in

different treatments during 2024

Nitrogen rates* Date

15 Jan 22 Jan 29 Jan 5 Feb 12 Feb 19 Feb 26 Feb Mean + SE
0 kg (Control) 0.3+0.02a 1.3+0.1a 0.2+0.03b 0.4+0.04b 1.4+0.1a 2.240.2a 1.3+0.1a 0.96 £0.27
50 0.2+0.04ab 1.5+0.2ab 1.7+0.2ab 2+0.1a 2.1+0.3a 2.3+0.4a 2.5+0.02a 1.76 £ 0.29
75 0.4+0.08ab 2.4+0.4a 2.1+0.1a 3.4+0.5bc 4.7+0.5b 4.3+0.6b 4.4+0.7b 3.10+£0.60
100 0.5+0.09b 2.910.6¢ 2.5+0.2b 5.4+0.9c 6.3+0.8b 10.1+0.11b 12.3+0.17b 5.71+1.43
125 0.6+0.05¢c 1.9+0.4cd 3.8+0.3c 12.4+0.19¢c 16.9+0.21c 14.9+0.34cd 13.3+0.37cd 7.69 +2.41

*Nitrogen rates are expressed in kg/acre; Jan = January; Feb = February; LSD (0.05) = 0.0227; Data are presented as mean * standard error (SE). Means
within each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant
Difference (HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference
required between two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the
overall seasonal mean.

Table 2 Continued

Nitrogen rates* Date

5 Mar 12 Mar 19 Mar 26 Mar 2 Apr 9 Apr Mean + SE
0 kg (Control) 2.2+0.3b 1.7+0.4a 1.5+0.5a 1.1+0.5a 0.3+0.3a 0.2+0.03 1.17£0.32
50 3.1+0.6a 3.240.3a 2.2+0.5a 2.1+0.4b 1.1+0.1bc 0.940.05 2.10£0.39
75 4.1+0.3b 4.5+0.3b 3.7£0.2bc 2.4+0.2b 1.7+0.1b 0.5+0.09 2.82+0.63
100 10.7x0.9b 11.8+0.13b 8.5+0.15¢ 9.2+0.17c 5.9+0.13c 6.1+0.7 8.70 £0.97
125 16.8+0.31cd  14.4+0.27d 12.6+0.21d 8.5+0.19d 11.8+0.16d 8.3+0.11cd 12.07 £ 1.36

*Nitrogen rates are expressed in kg/acre; Mar = March; Apr = April; LSD (0.05) = 0.0227; Data are presented as mean + standard error (SE). Means within
each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant Difference
(HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference required between
two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the overall seasonal
mean.
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Table 3 Effect of the elevated levels of nitrogenous fertilizer on wheat aphid population (Average number of nymphs/plant) in
different treatments during 2025

Nitrogen rates* Date

15 Jan 22 Jan 29 Jan 5 Feb 12 Feb 19 Feb 26 Feb Mean+SE
0 kg (Control) 0.1+0.02a 0.1+0.01ab 0.2+0.05ab 0.4+0.03a 1.4+0.1a 2.310.3a 1.2+0.5a 0.81+0.32
50 0.2+0.03b 1.3+0.1a 1.740.1cd 240.3bc 2.3+0.1b 2.6+0.5b 2.3+0.2b 1.7740.31
75 0.34+0.1c 2.3+0.3c 2.1+0.3ef 3.4+0.2de 4.9+0.3c 4.4+0.2cd 5.6+0.12c 3.29+0.69
100 0.4+0.3d 2.7+0.2d 2.5+0.6e 5.4+0.3f 6.6+0.7de 8.5+0.6¢ef 12.440.21de  5.50+1.55
125 0.5+0.1e 1.6+0.5e 3.8+0.2g 9.4+0.5gh 16.240.8f  15.940.8gh 18.3+0.32fg 9.39+2.84

*Nitrogen rates are expressed in kg/acre; Jan = January; Feb = February; LSD (0.05) = 0.0432; Data are presented as mean + standard error (SE). Means
within each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant
Difference (HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference
required between two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the
overall seasonal mean.

Table 3 Continued

Nitrogen rates* Date

5 Mar 12 Mar 19 Mar 26 Mar 2 Apr 9 Apr Mean+SE
0 kg (Control) 2.2+0.3ab 1.740.2a 1.4+0.1b 1+0.05a 0.5+0.02ab 0.2+0.03a 1.17+0.32
50 4.140.8cd 3.2+0.2bc 2.4+0.5cd 2.1+0.2b 1.5+0.6bbc 0.9+0.3c 2.37+0.48
75 6.3+0.16ef 7.3+0.5cd 3.2+0.1e 2.3+0.1c 1.7+0.3ef 0.5+0.7ef 3.55+1.00
100 11.7£0.12gh 11.8+0.22¢f 8.3+0.9f 8.2+0.7de 5.9+0.9e 6.1+0.5e 8.67+1.06
125 13.3+0.27h 14.7+0.25fg 12.4+0.21gh 9.3+0.19f 12.8+0.12g 8.3+0.9gh 11.80+1.03

*Nitrogen rates are expressed in kg/acre; Mar = March; Apr = April; LSD (0.05) = 0.0432; Data are presented as mean * standard error (SE). Means within
each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant Difference
(HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference required between
two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the overall seasonal
mean.

Table 4 Effect of the elevated levels of nitrogenous fertilizer on wheat aphid population (Average number of adults/plant) in
different treatments during 2025

Nitrogen rates* Date

15 Jan 22 Jan 29 Jan 5 Feb 12 Feb 19 Feb 26 Feb Mean+SE
0 kg (Control) 0.3£0.01a 1.3+0.2ab 0.2+0.01a 0.4+0.03ab 1.440.02 2.3+0.5a 1.3+0.4a 1.03+0.28
50 0.2+0.04b 1.4+0.2bc 1.7+0.03bc 2+0.1bc 2.1+0.2 3.3+0.6bc 2.3+0.2b 1.86+0.38
75 0.4+0.06¢ 2.510.4c 2.1+0.1cd 3.4+0.3c 4.7+0.3 4.3+0.2c 4.4+0.3c 3.11+0.58
100 0.5+0.03d 2.8+0.3de 2.5+0.4ef 5.4+0.6de 6.3+0.8 9.9+£0.13de  12.5+0.14de 5.70+1.47
125 0.6+0.02¢ef 1.9+0.1f 3.8+0.2gh 12.4+0.12f 14.3+0.11 14.9+0.13fg 16.3+0.15f 9.17+2.45

*Nitrogen rates are expressed in kg/acre; Jan = January; Feb = February; LSD (0.05) = 0.0227; Data are presented as mean + standard error (SE). Means
within each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant
Difference (HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference
required between two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the
overall seasonal mean.

Table 4 Continued

Nitrogen rates* Date

5 Mar 12 Mar 19 Mar 26 Mar 2 Apr 9 Apr Mean+SE
0 kg (Control) 2.1+0.2ab 1.3+0.1a 1.8+0.1b 1.1+0.2ab 0.3+0.05ab 0.2#0.02a  1.13+0.30
50 3.1+0.5bc 3.6+0.3b 2.2+0.3cd 2.1+0.5b 1.2+0.02cd 0.9+0.01b 2.18+0.43
75 4.1+0.2cd 4.5+0.2¢c 3.7£0.3ef 2.4+0.1c 1.7£0.1e 0.5+0.1cd 2.82+0.63
100 10.7+0.11ef 11.8+0.13d 8.4+0.79 9.2+0.9def 5.9+0.5fg 6.1+0.6e 8.68+0.95
125 15.2+0.199 14.4+0.16ef 12.6£0.13h 8.5+0.12g 11.840.9h 8.3+0.8fg 11.80+1.30

*Nitrogen rates are expressed in kg/acre; Mar = March; Apr = April; LSD (0.05) = 0.0227; Data are presented as mean + standard error (SE). Means within
each column (date) followed by the same lowercase letter are not significantly different at p < 0.05, as determined by Tukey's Honestly Significant Difference
(HSD) test after a significant one-way Analysis of Variance (ANOVA). The Tukey HSD values provided represent the minimum difference required between
two means for them to be considered statistically significant. Mean separation was applied separately for each sampling date and for the overall seasonal
mean.

Discussion which fulfills the food demand of 35% of humans (Miedaner et
al., 2020). Globally, numerous factors, including poor
Wheat is the 2™ most cultivated crop all over the world irrigation, unpredictable changes in the environment (Kirby et
after maize (Breitkreuz et al., 2020; Gao et al., 2025) al., 2017), uneven application of fertilizers (Wu et al., 2019),
and incidences of diseases and insect pests like aphids, have
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been cited to impose challenges in achieving higher crop
yields. The field experiment was laid out to assess how
elevated levels of nitrogenous fertilizer applied to wheat
crop affected the population dynamics of S. graminum. In
the past various researchers studied the variation of cereal
aphids in wheat fields and most of them attributed the role
of abiotic factors in their population fluctuation (Wains et
al.,, 2010). While others described the impact of
nitrogenous fertilizer (Rostami et al., 2012; Wagan et al.,
2015; Naz et al., 2026) and irrigation levels (Foote et al.,
2017) on aphid population. The nitrogenous fertilizers
affect the host plant characters like increased tiller number,
aboveground dry biomass (Walker et al., 2017; Xu et al.,
2020), grain or whole plant nitrogen content and grain
nitrogen level corelates closely with levels of the nutrients
in the flag leaf on which the aphid was feeding (Gao et al.,
2025).

Our results demonstrated significant surge in S.
graminum population in highest used dose of nitrogen
fertilizer. Similar results reported by Slman (2002) in
which significant increase in the incidence of aphids was
recorded with the increasing application of nitrogenous
fertilizer. The application of nitrogenous fertilizer not only
improves wheat yield (Belete et al., 2018; Xu et al., 2020)
but also enhances the nitrogen contents (proteins) of the
leaves (Bentz et al., 1995) that results in the production of
a lush green crop. Subsequently, the vigorous growth of
the wheat crop attracts heavy infestation of pests especially
the wheat aphids (Ahmed et al., 2007). Interestingly, the
piercing sucking insect pests like aphids rely on phloem
sap, which is abundant in nutrients like nitrogen, to meet
their dietary demands (Nowak & Komor, 2010; Holtta et
al., 2013). In this study two peaks of wheat aphids
population were noted in the treatment where nitrogenous
fertilizer was applied at the rate of 125 kg/acre as
compared to the other treatments (Fig. 1 & 2). To this
extent the findings agree with the earlier work of different
researchers (Wagan et al., 2015; Awadalla et al., 2017;
Mousa et al., 2019). These researchers explained the
highest used dose of nitrogenous fertilizer vigor the
population of aphid in wheat crop. In addition to some
authors also mentioned that the variation in the population
of wheat aphid might be due to the prevalence of different
species (Honék, 1991).

In the current study, the population density of S.
graminum varied significantly across plants treated with
different nitrogen doses. This finding aligns with the
observations of Kumar et al. (1998), who reported the
highest S. graminum infestation under conditions of
elevated nitrogen application. The application of high
doses of nitrogen fertilizer often results in the production
of lush, vigorous plant growth, which may enhance the
attractiveness of plants to herbivorous pests. Additionally,
increased fertilizer levels can influence crop phenology
and contribute to greater susceptibility to sucking insect
pests (Ahmed et al., 2007). Supporting these observations,

Brodbeck et al. (2001) noted that populations of western
flower thrips, Frankliniella occidentalis, were markedly higher
on tomato plants receiving elevated nitrogen inputs. Jahn
(2004) emphasized that nutrient supplementation through soil
application promotes the development of broader, more
succulent, and tender foliage, providing favorable sites for
oviposition and influencing pest reproduction, longevity, and
overall biological performance. In a related study, Tabikha
(2002) evaluated the impact of six nitrogen fertilizer levels
(ammonium sulfate 20% at rates of 100, 200, 300, 400, 500,
and 600 kg/feddan) on the infestation intensity of Aphis
gossypii in squash. Statistical analysis of the data revealed no
significant differences in mean aphid population densities
among the varying nitrogen levels over the study period.

Gash (2012) reported the effects of various rates of
nitrogenous fertilizer on wheat aphids and demonstrated an
increase in dose of the nitrogenous fertilizer caused a surge in
wheat aphid population from 1.9-2.4 nymphs/day. Based on
literature, it is possible that an increase in nitrogen fertilization
might have enhanced the quality of amino acids in phloem sap,
which directly affected the behavior of aphid population.
Similarly to our study, Wagan et al. (2015) examined the
effects of various doses of nitrogenous fertilizer on population
of S. graminum. Three different doses of urea were applied in
three different farms connected to each other. The results
indicated that the aphid population increased with high dose of
nitrogen while it decreased correspondingly. The aphid
population varied from the lowest dose (100 kg/acre) to highest
dose (200 kg/acre) from 2.11 to 9.16/plant. The maximum dose
of used nitrogen fertilizer produced the lush green crop which
might have attracted the more sucking pest like aphids and
affected the quality and quantity of the crop.

Another research study was conducted by Awadalla et al.
(2017) who evaluated the influence of nitrogenous fertilizer
levels on the population density of aphid i.e., R. padi. For this
purpose, four doses of nitrogenous fertilizer i.e., 0 kg, 90 kg,
150 kg, 200 kg/acre were used in two successive seasons. The
results showed that statistically a significant relationship
existed between the increasing levels of nitrogenous fertilizers
application and aphid population density. The highest average
number of R. padi was recorded on nitrogen dose of 200 kg
with an average of 342.5+95.7 and 236.2+56.9 individual.
While the lowest average number of aphids was recorded on
nitrogen rates of 0 kg with an average of 259.4+79 and
79.7+47 individuals. Mousa et al. (2019) described the effect
of application of nitrogenous fertilizer and drought stress on
cereal aphid. Four different treatments of nitrogenous fertilizer
were taken in RCBD with split plots and three replicates. The
results illustrated that the number of wheat aphids was low in
the beginning of the cropping season. However, it increased
with high dose of nitrogenous fertilizer and drought. Typically,
the excessive use of nitrogenous fertilizer produces the plants
with prolific foliage and attracts the more sucking pests. The
authors concluded that an increase in the dose of nitrogenous
fertilizer might have increased the concentration of nitrogen in
the phloem sap which was more nutritional to aphid. Asghar et
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al. (2019) performed a trial to evaluate the impact of
nitrogenous fertilizer application on the population
dynamics of wheat aphid. For this goal, four treatments
were taken in a split manner. The results indicated that the
aphid population in the first split was low where less urea
was used and high in the third split. Split application of
urea resulted in a greenish crop which was more
susceptible to the sucking pests like aphids. Nevertheless,
among various split applications, nitrogen in two doses i.e.,
half at sowing and another half at 1% irrigation produced
better outcomes in terms of aphid infestation and also
helped to boost grain yield.

Conclusion

The population dynamics of S. graminum on wheat are
closely linked to the nitrogen application rates. The activity
of S. graminum was noted during mid-January to early
April and high population in the middle of February and
early March. The data found that there was a definite
correlation among the rise in nitrogen levels and the
density of S. graminum. It was discovered that nitrogen
applications that were higher than 100 kg/acre were found
to encourage a larger population of both the nymphs and
adults. However, application rate of 50 and 75 kg/acre was
always related to a low level of infestation.
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