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1. Introduction
Wheat (Triticum aestivum L.), being a cereal crop, belongs 
to the family Poaceae. It is a staple food that constitutes 
an integral part of the diet of about 40% of the world’s 
population (Giraldo et al., 2019).  Its productivity aids 
10% to Pakistan’s agriculture sector and 2% to the Gross 
Domestic Product (GDP) (Faheem et al., 2019). The world 
food requirements are increasing annually at a tremendous 
rate due to the increased population. Economists estimated 
that the world population would surpass 9 billion 
(Zheng 2021). The agriculture sector needs to incline the 
production rate to feed such an over-crowded mass.

The basic features that constrain wheat’s higher 
production are both biotic and abiotic. Among the 
biotic factors include insect pests, diseases, and weeds 
(Mesterházy et al., 2020). The insect pests account for over 
20%–37% of crop losses. The estimated annual losses due 
to insect pests exceed 70$ annually (Qayyum et al., 2021). 
Among these insects include small sap-sucking insects, 
commonly known as wheat aphids (Hemiptera: Aphididae) 
(WA) (Faheem et al., 2019). WA causes significant losses to 
the wheat crop directly by sap-sucking and thus lowering 

the yield. While indirectly, it secretes honeydew which 
inhibits the normal photosynthesis process. It also harbors 
growth sites for various fungal and viral pathogens (Khan 
and Hassan, 2018).

Shahzad et al. (2013) reported 29 species of aphids 
infesting wheat and causing huge losses. Among these 
cherry oat aphids, Rhopalosiphum padi L. 1758 and 
grain-aphid, Sitobion avenae F. 1794, and the green-bug, 
Schizaphis graminum Rondani. 1852 are three prime 
aphid species in Pakistan (Abbas and Niaz, 2019; Zeb et 
al., 2020). Almost 40%–50% yield losses are evident from 
the aphid infestation in wheat (Kauppi et al., 2021). The 
aphids most prevalent species in Khyber Pakhtunkhwa are 
Rhopalosiphum padi L. 1758. (Junaid et al., 2016; Ullah et 
al., 2020). 

Integrated Pest Management (IPM) is launched a few 
decades to tackle insect pests with minimal hazardous 
effects on the environment. The IPM enables us to utilize 
two or more management strategies simultaneously to 
overcome the excess infestation of the insect pest (Hoidal 
and Koch, 2021). Among these strategies include 1) the use 
of resistant varieties (Smith, 2021), 2) proper monitoring 
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of the insect pest (Preti et al., 2020) and, 3) insect stage 
and action site-specific insecticides commonly known as 
insect growth regulators (IGR) (Abbas and Hafez, 2021).

Host plant resistance (HPR) is a practical approach 
where a host plant is equipped naturally/induced to reduce 
the infestation and attack of the insect pest. The resistance 
in host plants might have physical barriers (antixenosis) 
and biochemical (antibiosis) against the insect pests 
(Painter, 1951). Till now, the resistance against aphids has 
come from the wheat wild and breed varieties (Aradottir 
and Crespo-Herrera, 2021). 

The excess use of broad-spectrum pesticides for pest 
management has brought misery to nontarget organisms 
and environmental pollution. Researchers desperately 
look for an alternative to these broad-spectrum pesticides. 
Insect growth regulators (IGR) provide an economical and 
eco-friendly solution by acting upon a specific life stage 
of the insect pest. IGRs play a crucial role in inhibiting 
growth enzymes that stops a target insect from achieving 
adulthood (Abbas and Hafez, 2021). Another source of 
chemical pest management is plant-based insecticides. 
Plants possess toxic compounds that directly kill the insect 
pest or affect its biology (Tavares et al., 2021). Shah et al. 
(2017) reported the potential of plant products against 
aphids, and its application also increased wheat yield. 
Likewise, Chakraborty et al. (2019) evaluated different 
IGR against aphids in laboratory conditions. Their results 
indicated a positive potential for IGR, but dose and 
exposure time is essential for effective management.  

Previously, HPR in wheat has been solely studied 
based on field screening of different varieties; from the 
same region. However, controlled conditions evaluation 
of host preference/attractiveness have not been explored 
much. We theorized that R. padi seasonal population 
incidence depends on host susceptibility/resistance, and 
we also assume that resistant variety, if combined with 
best IGR/plant extract, would give the best results in the 
management of R. padi. Furthermore, a combination of 
HPR and IGR would be an adequate package for managing 
wheat aphids. Therefore, the present studies were carried 
out to understand the type of resistance in wheat and field 
management of aphids. 

2. Materials and methods
2.1. Experiment 1: Population dynamics of 
Rhopalosiphum padi on three different wheat varieties 
for two growing seasons under field conditions
This study was conducted at the research farm, Abdul 
Wali Khan University Mardan. Wheat three varieties, i.e. 
Faisalabad 2008, Aas 2011 and, Pirsabak 2008 (table 1) 
were tested against the infestation of aphids for 2 growing 
seasons, i.e. 2017/18 (annual mean temperature 22.2 °C, 
while the mean precipitation 559 mm) and 2018/19 (annual 

mean temperature 23.7 °C, while the mean precipitation 
522 mm), respectively.

Population dynamics of R. padi were assessed on 
three different wheat varieties mentioned above. We 
sowed wheat varieties on 19 November 2017–18 and 15 
November 2018–19. Each variety was replicated five times 
in Randomized Complete Block Design (RCBD). Each plot 
size was 28.98 m2 and a 60 cm buffer area was maintained 
among the plots and the blocks. Varieties were sown in 
rows keeping a distance of 30 cm among these rows. Usual 
agronomic practices were applied to all plots equally. R. 
padi population was recorded from randomly selected 
five wheat plants per plot (Ullah et al., 2020). The mean 
number of R. padi/plant for each variety was calculated.
2.2. Aphid resistance index 
The field population infestation (for both the growing 
seasons i.e. 2017/18 and 2018/19) was scored based on the 
“aphid resistance index” (ARI) with slight modification 
from the index of Li et al. (2019), as mentioned in Table 2.
2.3. Experiment 2: Determining host attractiveness in 
Rhopalosiphum padi towards wheat varieties 
A pregerminated seedling of each variety was planted in 
a pot (40 cm diameter × 7 cm height), having an equal 
distance from the center of the pot. Ten replicates were 
arranged in a Completely Randomized (CR) Design, each 
pot containing seedlings of each variety. At a two-leaf stage, 
fifty R. padi adults were released in the center of each pot 
(Junaid et al., 2016). Plants were covered with anti-aphid 
nylon cages. The adult attractiveness was observed after 
06, 12, and 24 h of infestation, the total number of adults/
plant was recorded, and the degree of antixenosis among 
each tested plant was determined (Flinn et al., 2001).
2.4. Trichome density 
Three leaves (upper, middle and lower) were collected 
and were placed under the microscope for counting the 
trichome density per mm2 area. A total of 5 replicates (5 
plants and 15 leaves of each variety) were taken from all 
the tested varieties.  
2.5. Experiment 3: Field evaluation of resistant variety 
and application of different insect growth regulators/
plants extracts for an effective IPM package 
A variety that is comparatively more resistant was sown 
in 2019; following the same process as mentioned in 
Experiment 1. The resistance was determined based on 
our two years of field evaluation. The treatment details are 
given in Table 3. 
2.6. Preparation of plant extract 
The plant leaf extracts were prepared as per suggestions 
of Abubakar and Haque (2020). The leaves of Eucalyptus 
camaldulemsis and Azadirachta indica were collected from 
the field. They were dried in the laboratory under a shaded 
area. Then, to make the fine powder of them, the dried 
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leaves were crushed with the help of a mortar and pestle 
and a mixer grinder. A stock solution was prepared, and 
further, a standard of 2.0% was evaluated for field efficacy.
2.7. Field application IGRs/plant extracts for efficacy 
against Rhopalosiphum padi
After wheat emergence, five plants in each plot were 
selected randomly and observed weekly for aphid data. 
The spray was done when aphid density reached to 
economic threshold level (10 or more aphids per tiller–1) 
(Aziz et al., 2013). A mixture of the prepared extracts 
and IGR solutions was applied at a given dose, while the 
control plot received simple distilled water. A second spray 
was applied at the buffer time interval of fifteen days. A 
knapsack sprayer was used to apply all the solutions. After 
applying an insecticide in the designated plots, the spray 
machine was washed and rinsed with water before other 
insecticide applications. After spraying, the % mortality of 
aphids was calculated (Gogi et al., 2021).

2.8. Statistical analysis
The analysis was done with the statistical analysis package 
STATISTIX 8.1 (Tallahassee, FL, United States of America). 
Data on the field infestation of aphids of different wheat 
varieties were subjected to ANOVA. A factorial design (aphid 
population, varieties, and weeks) evaluated wheat varieties 
against R. padi. For the aphid attractiveness, a Randomized 
Complete Design (CR) was used, while for field evaluation 
of IGR’s/plant based field efficacy, a Randomized Complete 
Block (RCB) design was used. The means were separated via 
Tukey’s test while the significance was measured at p = 0.05%.   

3. Results
3.1. Population dynamics of Rhopalosiphum padi on 
three different wheat varieties under field conditions for 
the growing season of 2017/18 
Comparing means for varieties suggest that the 
comparatively more resistant variety was Pirsabak-08 

Table 3. List of treatments and their doses

Treatments Active ingredients Manufacturer Recommended dose

Lefenuron Benzoylurea Jaffer group 200 mL/Acre
Pyriproxyfen 4-phenoxyphenyl(RS)-2-(2-pyridyloxy)propyl ether Jaffer group 500 mL/Acre
Turmeric Curcumin Saremco International 2%
Neem Azadirachtin - 2%
Eucalyptus Eucalyptol - 2%
Imidacloprid Chloronicotinyl Syngenta 250 mL/Acre
Simple Distelled Water - - -

Table 1. Seed morphological characteristics of the different wheat varieties.

Varieties Seed color Seed shape Seed size Seed hardness

Faisalabad-08 Amber Oblong 42.4 Hard
Aas-11 Amber Oblong 45.1 Very hard
Pirsabak-08 Amber Round 47.3 Very hard

Table 2. Wheat aphid resistance index based on aphid population 
infestation.

Infestation range Aphid resistance index (ARI)

0 Highly resistant
1–2.5 Resistant
2.6–5 Moderately resistant
5.1–7.5 Moderately susceptible
7.6–10 Susceptible
10> Highly susceptible
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(1.34 aphids) followed by Aas-11 (8.91 aphids). The most 
infested variety was Faisalabad-2008 (11.96 aphids), as 
shown in Table 4.

Comparing means of different time intervals revealed 
that the infestation of R. padi was initially mild until 
December. The R. padi infestation started to build up from 
January until the 2nd week of March. Onwards, a peak 
of R. padi (23.03 aphids/plant) was recorded on March 1 
week. The population R. padi vanished towards the end of 
the growing season in April, as shown in Table 4.

The interaction among all the varieties and different 
time intervals varied significantly at p = 0.05%, as shown 
in Table 4. Initially, the time intervals in January were low 
on all three tested varieties. The means of interaction for 
weeks and varieties started to increase in February and 
spiked in March. A highly significant interaction was 
observed in Faisalabad-2008 on March 1st, February 4th, 
and March 2nd week (27.4 aphids/plant), respectively. A 
peak R. padi population on Aas-11 was recorded on March 
1st and the second week (28.0 and 27.0 aphids/plant), 
respectively. A peak of R. padi population (3.60 aphids/

plant) on Pirsabak-08 was recorded on March 1st week, as 
shown in Table 4.
3.2. Population dynamics of Rhopalosiphum padi on 
three different wheat varieties under field conditions for 
the growing season of 2018/19
Comparing means for varieties suggest that the 
comparatively more resistant variety was Pirsabak-08 (1.41 
aphids/plant) followed by Aas-11 (8.73 aphids/plant). The 
most infested variety was Faisalabad-2008 (11.37 aphids/
plant), as shown in Table 5.

Comparing means of different time intervals revealed 
that the same pattern was witnessed in the previous year 
(2017/18). Initially, the infestation of R. padi was mild 
until December. The R. Padi infestation started to build 
up from January until the 2nd week of March. Onwards, 
a peak of R. padi (25.32 aphids/plant) was recorded on 
March 1st week. The population R. padi vanished towards 
the end of the growing season in April, as shown in Table 
5. The interaction among all the varieties and different 
time intervals varied significantly at p = 0.05%, as shown 
in Table 4. Initially, the time intervals in December 

Table 4. Natural infestation of Rhopalosiphum padi on wheat varieties for the growing season of 2017/18.

Time Intervals
Varieties

Mean
Faisalabad-08 Aas-11 Pirsabak-08

1 (18/12/2017)
December

0.03 v* 0.26 t-v 0.00 v 0.10 ± 0.04 k

2  (25/12/2017 0.43 s-v 0.03 v 0.03 v 0.16 ± 0.07 k

3  (31/12/2017) 1.20 q-v 0.86 q-v 0.63 r-v 0.90 ± 0.08 jk

4  (07/01/2018)

January

1.63 p-v 1.23 q-v 0.83 q-v 1.23 ± 0.12 j

5  (14/01/2018) 1.93 o-t 1.80 p-u 0.83 q-v 1.52 ± 0.17 ij

6 (21/01//2018) 2.96 l-p 2.43 l-q 1.23 q-v 2.21 ± 0.26 hi

7  (28/01/2018) 3.83 k-m 3.66 k-n 1.43 p-v 2.97 ± 0.38 gh

8  (07/02/2018) February 11.5 h 6.16 j 1.60 p-v 6.42 ± 1.53 f

9  (14/02/2018) 19.3 f 14.0 g 2.0 n-s 11.8 ± 2.56 d

10(21/02/2018) 22.6 e 18.1 f 2.36 l-q 14.36 ± 3.06c

11(28/02/2018) 35.3 b 24.0 e 3.56 k-0 20.96 ± 4.64b

12(07/03/2018)
March

37.4 a 28.0 d 3.60 k-0 23.03 ± 5.04a

13(14/03/2018) 33.2 c 27.0 d 2.23 m-r 20.8 ± 4.73 b

14(21/03/2018) 12.0 h 8.96 i 1.0 q-v 7.34 ± 1.64 e

15(28/03/2018) 5.03 jk 3.96 kl 0.20 uv 3.06 ± 0.73 g

16(05/04/2018) April 3.00 l-p 1.93 o-t 0.00 v

1.64 ± 0.43 ij

Mean 11.96 ± 1.8 a 8.91 ± 1.1b 1.34 ± 0.06 c

Each value is the mean of five replications
*Mean followed by the same letter do not differ significantly at p = 0.05
LSD for weeks = 0.84
LSD for the interaction of varieties × weeks = 1.70	
LSD for varieties = 0.24
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till January 3rd week were below one aphid/plant on 
Pirsabak-08. The mean interaction of weeks and varieties 
was below one aphid/plant for Faisalabad = 08 and Aas-
11 in December. However, the mean for both the varieties 
spiked from January and reached to peak (38.2 aphids/
plant on Faisalabad-08 and 33.7 aphids/pant on Aas-11, 
respectively). A peak of R. padi population (4.0 aphids/
plant) on Pirsabak-08 was recorded on March 1st week, as 
shown in Table 5.
3.3. Wheat resistance based on aphid resistance index
The results analysis for field population infestation for 
two growing seasons (2017/18 and 2018/19) revealed that 
Pirsabak-08 was found resistant with an infestation score 
of 1–2.5. Aas-11 variety has an infestation score of 7.6–10 
and is susceptible while Faisalabad-08 was found highly 
susceptible with an infestation score of over 10.
3.4. Rhopalosiphum padi varietal preference at various 
time intervals
The interaction among all the varieties and different time 
intervals varied significantly at p = 0.05%, as shown in 
Table 4. Most aphids were attracted towards Faisalabad-08 
(25.0 aphids) at 24 h, while a peak attractiveness (21.33 

aphids) on Aas-11 was recorded at 24 h. Comparatively 
more resistant variety was Pirsabak-08 having peak 
aphid attraction of 5.33 at 6 h, and that vanished to 0.0 
attractiveness at 24 h as shown in Figure 1.
3.5. Trichome density (cm2 leaf area) on wheat varieties
The trichome density analysis revealed a significant 
difference among varieties at p = 0.00, as shown in Figure 2. 
The highest trichomes of 24 were present on Pirsabak-08, 
followed by Aas-11 (10.3). The least trichomes were 
present on Faisalabad-08 (06). 
3.6. Correlation analysis of the aphid variety preference 
and trichome density
Significant correlation was noted between the aphid 
attractiveness and trichome density (p < 0.05). 
Faisalabad-08 and Pirsabak-08 varieties had negative 
correlation (r = –086 and –0.50, respectively) however 
no correlation was found on Aas-11 (r = 0.0) as shown in 
Table 6.
3.7. Field evaluation of resistant variety assisted with the 
application of variius insect growth regulators/plants 
extracts for an effective IPM package
Data in Figure 3A shows the aphid pre and postpopulation 

Table 5. Natural infestation of Rhopalosiphum padi on wheat varieties for the growing season of 2018/19.

Time Interval
Varieties 

MeanFaisalabad-08 Aas-11 Pirsabak-08

1 (18/12/2018)
December

0.0 z* 0.03 z 0.0 z 0.01 ± 0.01 n

2  (25/12/2018) 0.10 z 0.13 z 0.0 z 0.07 ± 0.02 n

3  (31/12/2018) 0.50 yz	 0.33 yz 0.26 yz 0.3 ± 0.05 m

4  (07/01/2019)

January

1.23 v-x 1.10 wx 0.40 yz 0.9 ± 0.13 l

5  (14/01/2019) 2.06 s-u 1.76 t-v 0.70 xy 1.5 ± 0.21 k

6 (21/01//2019) 3.26 op 3.10 pq 0.80 xy 2.3 ± 0.40 i

7  (28/01/2019) 5.60 m 3.30 op 1.63 u-w 3.5 ± 0.57 h

8  (07/02/2019)

February

9.1 k 6.7 l 1.73 t-v 5.8 ± 1.08 f

9  (14/02/2019) 13.1 i 11 j 2.46 rs 8.8 ± 1.62 d

10(21/02/2019) 21.7 f 15.8 g 2.7 qr 13.4 ± 2.81c

11(28/02/2019) 30.1 d 23.4 e 3.73 no 19.1 ± 3.96b

12(07/03/2019)

March

38.2 a 33.7 b 4.0 n 25.3 ± 5.37a

13(14/03/2019) 32.3 c 21.9 f 2.26 r-t 18.8 ± 4.40b

14(21/03/2019) 14.6 h 9.3 k 1.6 u-w 8.5 ± 1.89 e

15(28/03/2019) 6.60 l 5.50 m 0.30 yz 4.1 ± 0.97 g

16(05/04/2019) April 3.30 op 2.50 rs 0.00 z

1.9 ± 0.50 j

Mean 11.37± 1.78 a 8.73±1.41b 1.41 ±0.18 c

Each value is the mean of five replications
*Mean followed by the same letter do not differ significantly at p = 0.05
LSD for weeks = 0.27
LSD for the interaction of varieties × weeks = 0.56	
LSD for varieties = 0.08
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after the 1st spray. All the treatments varied significantly 
at different time intervals at p = 0.05%. Comparing means 
of treatments revealed that the most effective treatments 
were neem and pyriproxyfen (2.60 and 2.66 aphids/plant), 
respectively. Comparing various time intervals for the 
first spray suggests that the minuscule population of 1.75 
aphids/plant was recorded after 24 h, while the highest 

population was recorded 24 h before spray (7.40 aphids/
plant). The interaction of treatments and time interval 
reveals that the most effective treatments after 24 h were 
pyriproxyfen and imidacloprid, having 0.06 aphids/plant, 
respectively. All the tested varieties significantly reduced 
the aphid population over the control negative at p = 0.05% 
significance. However, all treatment effects drastically 
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Figure 1: Rhopalosiphum padi preference at various time intervals and 
varieties. Each value is the mean of five replications. *Mean followed by 
the same letter do not differ significantly at p = 0.05

Figure 2: Trichomes density on mm2 leaf area of various wheat varieties.
Each value is the mean of five replications. *Mean followed by the same 
letter do not differ significantly at p = 0.05
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declined after the 14th day of the spray, as shown in Figure 
3A.

A second spray result revealed that efficacy increased 
with the increasing time interval for IGRs but declined 
effectiveness was witnessed in plant extracts. Comparing 
means for treatments revealed that highly effective 
treatments were pyriproxyfen (2.56 aphids/plant) followed 
by neem and imidacloprid (2.87 and 2.89 aphids/plant). 
Comparing various time intervals for the second spray 
suggests that the least 2.41 aphids/plant population was 
recorded at 24 h while the highest population was recorded 
24 h before spray (13.87 aphids/plant). The interaction of 
treatments and time interval reveals that the most effective 
interaction was observed in pyriproxyfen and imidacloprid 
after 24 h having 0.0 aphids/plant, respectively. Neem was 
effective in keeping the aphid population ≤ one at various 
time intervals. All the tested varieties significantly reduced 
the aphid population over the control negative at p = 0.05% 
significance, as shown in Figure 3B.

4. Discussion
Wheat is an important cereal crop. It has grown in a large 
area in Pakistan and is considered a primary food source 
for country needs and export. Despite the high demand, 
the per hectare yield of wheat is meager in Pakistan 
compared to advanced countries (Muhsin et al., 2021). It 
is due to biotic and abiotic factors, which aid in the lower 
production of wheat. The aphid is considered the most 
important pest of wheat (Xu et al., 2021). Rhopalosiphum 
padi L. 1758 (Aphididae Hemiptera) drastically decline 
the wheat yield and cause significant losses. Host plant 
resistance, insect-stage specific growth regulators (IGR), 
and plant extracts are effective management strategies for 
keeping the R. padi infestation below the injury level. 

Field trials for the varietal resistance against R. padi 
revealed that Pirsabak-08 remained the most resistant 
variety for both the growing seasons. The field resistance 
in Pirsabak-08 could be due to physical (antixenosis) 
resistance or biochemical (antibiosis) resistance. The 
minor R. padi infestation could be because the resistant 
variety has 1) trichomes and 2) no cue response for the 
R. padi in Pirsabak-08 variety. The current results are 
confirmed by the previous findings of Zeb et al. (2011). 

Population dynamics greatly depend on host 
availability and abiotic features like temperature, rainfall, 
and humidity (Wallner, 1987; Faheem et al., 2021). The R. 
padi population initially was low in December and started 
to build up in January until February. The population 
reached to peak in March and finally decreased in April 
towards the seasonal end of the crop. The spike in March 
could be due to the ambient temperature (28 °C) and 
less rainfall. A low humidity below 35 RH is suitable 
for the aphids to carry out reproduction and other life 
activities. Leather (1985) explained that aphids produced 
significantly more progeny at a lower humidity range than 
at higher humidity. In addition, minimal rainfall could be 
the reason for aphids’ severe population in the spring. 

Varietal preference revealed that Pirsabak-08 exhibited 
maximum resistance than the other two varieties. The 
reason for resistance could be directly linked with the 
presence of maximum trichomes (24 cm2 leaf area) present 
on Pirsabak-08. The trichomes play a crucial role in host 
selection by aphids. It negatively affects the landing of 
aphids on the leaf surface; the nymphs cannot freely move/
feed on the dense trichome leaf surface (Khan et al., 2000). 
The current results are in line with the previous findings 
of Khan and Hassan (2018). However, this disagrees 
with the findings of Junaid et al. (2016), who reported 
that none of the tested wheat varieties had antixenosis 
resistances. The life tables or R. padi analysis suggest that 
progeny production and adult survival were highest on 
Faisalab-08 and least on Pirsabak-08. The reasons could be 
due to the availability of a sufficient amount of nutrients 
in Faisalabad-08. The resistance in Pisrsabak-08 could 
also be due to the trichomes density and allelochemicals 
that negatively influence progeny production and adult 
survival (Pourya et al., 2020). 

A resistant field variety harms the biology of insect 
pests. We sowed the Pirsabak-08 resistant variety, and 
R. padi infestation was tried to manage with IGRs and 
plant extracts. A combined effect of the resistant type 
(Pirsabak-08) and pyriproxyfen significantly reduced 
the R. padi population, followed by Lufenuron and 
neem. The lower population of pyriproxyfen could be 
due to its effect on the nymphs that disables the enzyme 
essential for nymphs to reach adulthood. Iftikhar et al. 

Table 6. Correlation (r) of aphid preference and trichome density 
on wheat varieties in a free-choice test.

Wheat varieties Trichome density/mm2 leaf P-value

Faislabad-08 –0.86 0.000
Aas-11 0.00 0.001
Pirsabak-08 –0.50 0.000
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(2020) reported that pyriproxyfen is a juvenile hormone 
analog that mimics the enzyme required by nymphs to 
reach maturity. Richardson et al. (2007) confirmed the 

current performance of pyriproxyfen, and reported that 
pyriproxyfen caused a significant reduction in the aphid 
population.

Lefen
uron

Pyrip
roxy

fen
Turm

eric Neem
Euca

lyptu
s

Imid
ochlo

prid Chec
k

-1

0

1

2

3

4

5

6

7

8

9

10
R.
 p
ad
i p
op
ul
at
io
n/
pl
an
t

Treatment

 1 DBT
 1 DAT
 2 DAT
 3 DAT
 7 DAT
 14 DAT

df = 30
p =  0.005
lsd = 1.5

A

 

Lefe
nuro

n

Pyri
prox

yfen
Turm

eric Neem
Euca

lypt
us

Imid
ochl

opri
d

Che
ck

0.0

1.5

3.0

4.5

6.0

7.5

9.0

R.
 p
ad
i p
op
ul
at
io
n/
pl
an
t

Treatment

 1 DBT
 1 DAT
 2 DAT
 3 DAT
 7 DAT
 14 DAT

df = 30
p = 0.001
lsd = 0.70

B

 

 
Figure 3. Effect of IGR’s and plant extracts application on the population of Rhopalosiphum padi. A. After 
the first spray, B. After the second spray DBT (day before treatment), DAT (day after treatment).
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Chitin is the outer protective layer of insects. A 
lufenuron is a chitin synthesis inhibitor that does not 
allow chitin synthesis in exposed insects. The performance 
of lufenuron could be due to the lack of chitin synthesis 
development and thus leaving the internal organs exposed 
aerial that leads to R. padi mortality (Refaat et al., 2021). 
Neem extract was much more effective than the other 
extracts. Its effect could be due to compounds like 
Azadirachtin A and B, Salannin, and Meliantriol. Neem has 
been used against various insects. Neem can act as repellent 
and larvicidal and affects egg hatching and reduce fertility 
in insect pests, resulting in their progeny inhibition. It 
can also disturb the chemoreceptors of insects and impair 
their feeding (Li et al., 2019). The current performance of 
neem is in line with the previous findings of Pathania et 
al. (2022).

5. Conclusion and recommendations
The field population reaches to peak in March. The trichome 
density present on the Pirsabak-08 had a negative impact on 
the R. padi. IGRs like pyriproxyfen and lufenuron significantly 
reduced the aphid population below a threshold level. We 
recommend that the resistant variety, i.e. Pirsabak-08, be 
cultivated and proper monitoring of the R. padi population 
is advised. A quick spray of IGRs and plant extract like 
pyriproxyfen, lufenuron, and neem should be applied to push 
the aphid population before causing any damage.  
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