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AB ST RACT  
 

The experiment was conducted to assess the potential effect of botanical extracts Capparis aphylla, Solanum 
surrattense, and Haloxylon salicornium alone and in combination with Clothianidin against wheat aphid, 
Rhopalosiphum padi (L.) under field conditions. Data were recorded at 0h, 12h, 24h, 36h, and 48h time intervals. 
Results revealed that T6 (C. aphylla + Clothianidin) demonstrate higher rates of population reduction, population 
reduced from 16.33±0.88 to 0.33± 0.33 at 48 hours interval, whereas botanical extracts of treated, S. surattense 
exhibit lower aphid mortality and population reduced from 16.65±0.57 to 3.33±1.45. Overall, the plant extracts and 
insecticide demonstrate effective control over aphid but it has a negative impact on beneficial insects and their 
adverse impacts must be taken into account while implementing pest management approaches. Future pest 
management strategies should emphasize the exploration of alternative formulations, and optimizing application 
dosages and timing to reduce the detrimental effects on beneficial insects.  
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INTRODUCTION 

 
Agricultural production is facing a major threat from 

insect pests (Razaq et al., 2019) (Khalid and Amjad, 2018), 
and they are responsible for 15% of crop losses worldwide 
(Maxmen, 2013). Aphids are a group of pest species that 
infest multiple crops including wheat (Arif et al., 2012; 
Simon and Peccoud, 2018). They can infest both the aerial 
and underground parts of the plants and suck very 
nutritious sap with high levels of sugar and amino acids. 
While feeding, they remove a significant number of amino 
acids and sugars  and lead to the depletion of chlorophyll 
contents (Sytykiewicz et al., 2013). It secretes honeydew 
on the surface of the leaf, which invites sooty molds and 
interferes with photosynthetic and respirational 
functions (Hamza et al., 2018; Razzaq et al., 2021; Zafar et 
al., 2022). It also serves as a vector for plant pathogenic 
viruses (Douglas, 1993; Harris and Maramorosch, 2014; 
Jakobs et al., 2019). Schizaphis graminum, Rhopalosiphum 
padi, and Sitobion avenae are significant wheat yield-
reducing species of aphid and reduce yield by 61% (Shah et 
al., 2017) (Razzaq et al., 2021). 

Monocultural practices are dependent on inputs like 
the use of fertilizer and pesticides for pest management 
( Shah et al., 2020; Naeem et al., 2021). Insecticides are 
used for pest management of various pests and cause 
problems like environmental pollution, which threatens 
human health (Silva et al., 2005). Ingredients of 
synthetic pesticides are associated with chronic 
disorders in humans due to their contact or 
consumption (Damalas and Koutroubas, 2016). They are 
not biodegradable and thus bioaccumulate in the 
environment and become responsible for ozone layer 
depletion, soil pollution, and groundwater pollution 
(Sande et al., 2011). 

Neonicotinoids are extensively used for aphid 
management (Shah et al., 2017). The residual effects of 
insecticides in food crops lead to the prevention of their 
use for aphid management (Mahmood et al., 2016). The 
most important problem of insecticide use is insecticide 
resistance development in the pest population (Nenaah 
et al., 2015) (Shah et al., 2023). The drawbacks associated 
with the misuse and overuse of synthetic pesticides lead 
to  the  requirement   for   alternative   pest  management 
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(Kamal et al., 2019). Biological control is an important 

alternative approach to chemical control (Kamal et al, 
2019). 

Prior to the synthetic pesticide development and 

technological revolution, plant-based botanicals were 

used for pest management (Mahmood et al., 2016). As a 

result, the use of plant-based natural products is slowly 

declining until now, when the side effects of synthetic 
pesticides start threatening human health and safety. 

Nowadays, there is a trend toward the evaluation of 

different plant extracts that may have insecticidal 

potential and can be used as an alternative to synthetic 

pesticides (Silva et al., 2005). 

The global drift is towards the utilization of those 

food products that are produced using safe and sound 
methods (Zaghum et al., 2021). Natural plant protection 

products are one of the most desirable methods of pest 

management. Residual detection of dangerous chemical 

pesticides and the rise in consumer awareness of food 

safety issues led to the ban on various pesticides in 

agricultural production, and plant-based biopesticides 
are capturing increasing demand in organic agriculture 

(Karaca et al., 2017; Mishra et al., 2018). Plant-based 

botanicals may perform like natural pesticides and can 

play the role of antifeedant repellant against various 

insect pests, but they are much safer for humans and our 

environment. 

Those plant species are recognized to have diverse 
bioactive compounds, including flavonoids, steroids, 

and alkaloids (Silva et al., 2005). The significance of 

botanicals is linked to their success, biodegradability, a 

different mode of action, less toxicity, and the 

availability of plenty of source materials (Neeraj et al., 

2017). Moreover, their re-entry and post-harvest 
intervals are very short. Food that is produced using 

plant-based protection materials sells at premium prices 

(Gupta and Dikshit, 2010). That’s why botanicals are of 

supreme importance in crop production for human 

utilization now that there is a profitable market among 

consumers and they are ready to pay more for 

organically produced food products (Misra, 2014). 
Capparis aphylla (Capparacea), locally known as Kari 

in Punjabi, is a small tree or shrub that is found in the 

desert areas of the Indian subcontinent, Saudi Arabia, 

and Africa. It is being studied because it has a very high 

nutritional profile and good medicinal effects (A et al., 

2015; Eddouks et al., 2017). In the Perso-Arabic traditional 
medicine system, its shoots are used as an anti-fertility 

drug in combination with the shoots of Peganum 

hermala (Singh and Singh, 2011). Due to their high 

nutritional profile and bioactivity, they are also used as 

food; their flowers are eaten as vegetables, and fruits 

are used in a pickle (Khalid et al., 2021). Different 

pharmacological properties like insecticidal properties, 
anti-aging, anti-arthritis, anti-microbial, anti-viral, anti-

atherosclerotic, anti-inflammatory, analgesic, and 

nociceptive action are associated with different parts of 

C. aphylla (Nazar et al., 2020). 

Neonicotinoids are systematic insecticides that are 
very persistent in plant tissues and can be present in 
pollen and nectar. Hence, it is potentially harmful to non-
target organisms like bees (Simon-Delso et al., 2015). 
Clothianidin, a neonicotinoid insecticide, acts on the 
nervous system of insect arthropods by binding to the 
nicotinic acetylcholine receptors (nACHRs). It is 
extensively used in agriculture and found to be very 
effective against a number of insect pests like aphids, 
thrips, and whiteflies (Elbert et al., 2008). Its use is linked 
with the decline of beneficiary insects and pollinators, 
which can greatly affect ecosystem services and 
agricultural production (Goulson et al., 2015). 

The current study aimed to evaluate the 
effectiveness of plant extracts of three native plants 
from Cholistan: Capparis aphylla, Solanum surrattense, 
and Haloxylon salicornium, with the integration of an 
insecticide, Clothianidin, against wheat aphids under 
field conditions. 

 
MATERIALS AND METHODS 

 
Plant Material 

Certified wheat seed (Triticum aestivum) variety 
AKBAR-19 FMC Pakistan (pvt) limited, were purchased 
from the pesticides market. Wheat seed was treated 
with Imidacloprid 360g/l and tebuconazole 12.5g/l with 
dose 200ml per 100kg purchased with brand name 
Hombre Ultra® Cereal Seed Treatment Bayer Pakistan 
(pvt) limited. The plants S. surattense, H. salicornicum, C. 
aphylla were collected from the cholistan between 
Yazman and fortabbas, Punjab, Pakistan (29.040671oN, 
72.132966oE), identified by a taxonomist at the Cholistan 
Institute of Desert Studies, The Islamia University, 
Bahawalpur. 
 
Experimental Site and Design 

The field experiment was conducted in the 
Department of Entomology Islamia University of 
Bahawalpur, Punjab, Pakistan (29.35o

 N latitude, 71.69o E 
longitude) on silt-loamy soil. This research site lies in a 
warm desert climate, a mean annual temperature of 
about 25 oC and an annual average precipitation of 
233mm. The trails were laid out in Randomized 
Complete Block Design (RCBD) under the factorial 
arrangement with three replications having a plot size of 
9 square meters. 
 
Sowing of Wheat 

The soil was ploughed three times to loosen it, and 
a laser land leveller (Laser land leveller MF375 (75HP) 
produced by Millat Tractors, pvt, ltd) was used for 
levelling. The broadcasting method was used to sow 
wheat on a one-acre field at a seed rate of 40kg/acre. 
Additionally, 50kg/acre of urea fertilizer, 50kg/acre of 
DAP, and 50kg/acre of MOP were used during the land 
preparation of one hectare. The field was irrigated 
according to its needs, and all necessary agronomic 
practices were followed to ensure a successful trial. 
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Preparation of Plant Extract 
A method called "Cold Water Extraction." Used for 

plant extraction using a mixture of plants dry powder as 
a solute and water as a solvent, the method involves 
using an electric grinder to make fine powder and a 
muslin cloth to strain the solution to obtain extract 
(Daya et al. 2011). To prepare the extract, the collected 
plants were washed with distilled water and dried for 
two weeks in shade. The dried plants were then ground 
into a fine powder using an electric grinder (WestPoint 
Spice Grinder WF-9227) to obtain particle sizes ranging 
from 100-1000 μm, suitable for insecticide application. 
The resulting powder was stored in an airtight container 
at room temperature (37 °C). To prepare the insecticidal 
solutions, 24g of dried powder from each plant species 
(S. surattense, H. selicornicum, and C. aphylla) were 
dissolved in 100ml of distilled water as a solvent to make 
124ml of each solution. 
 
Insecticide 

Clothianidine 200g/L(17.70w/w) brand name Ceedo® 
20%EC (Smart Agro Chemicals (pvt) limited ) is an 
enhanced 3rd generation neonicotinoid insecticide, 
inhibits Acetylcholine Receptors, Mode of action is 
systemic, trans-laminar and mitigate sucking pest in 
different crops, ineffective against beneficial insects.  
 
Statistical Analysis 

To check the effect of treatments on the wheat 
aphid and different beneficial insects. For data regarding 
population reduction was taken before spray and after 
spray and calculated using the following formula: 
 
% population reduction  
 

=
population before treatment−population after treatment

population before treatent
x100 

 
Data on the number of aphids per plant were 

recorded after 12 hours, 24 hours, 36 hours and 48 hours. 
The data was analyzed by the one-way analysis of 
variance (ANOVA) in software statistic 8.1 using LSD at 
5% significance level. 
 

RESULTS 
 

According to the results T1 (Haloxylon salicornicum 
extract): the aphid population steadily dropped from 
13.11±0.39 at 12 hours to 4.69±0.66 at 48 hours, showing 
a significant reduction as compared to the initial 
population (19.33±0.57). T2 (Solanum surrattense 
extract): the aphid population has shown a similar 
tendency to T1, decreasing from 14.50±1.08 at 12 hours to 
3.33±1.45 at 48 hours. Similar results were found by 
(Shah et al., 2017). The population decline was significant 
as compared to the initial population (16.65±0.57). T3 
(Capparis aphylla extract): the aphid population also 
decreased, reaching 2.25±1.37 at 48 hours, much less 
than the initial population (16.50±0.57). According to the 
(Zhang et al., 2016) the results were same. T4 (Haloxylon 

salicornicum extract + clothianidin insecticide), T5 
(Solanum surratense extract + insecticide), T6 (Capparis 
aphylla extract + insecticide), and T7 (insecticide): these 
treatments all resulted in a significant d in the aphid 
numbers across the 48 hours, proving the effectiveness 
of the integrated approach. The populations ranged 
from 0.33±0.33 to 4.25±0.16 at 48 hours. T0 (control): the 
aphid population in the control group remained 
relatively constant over time, with values ranging from 
18.65±0.57 to 22.7±0.16 across the 48 hours. Same 
finding was found by (Kirkland et al., 2018). 

According to the results T1 (Haloxylon salicornicum 
extract) and T2 (Solanum surrattense extract) exhibited 
a continuous reduction in ladybird beetle populations 
over the 48 hours. These results were comparable to the 
(Mzimela, 2017). The population numbers ranged from 
1.66±0.66 to 2.66±1.45 individuals. T3 (Capparis aphylla 
extract) demonstrated a significant decrease in ladybird 
beetle populations, reaching 0.00±0.00 individuals at all 
periods. Comparable results were also found by 
(Mzimela, 2017). The integrated treatments, including 
T4, T5, and T6, which combined the botanical extracts 
with clothianidin insecticide, resulted in a notable 
decline in ladybird beetle populations. The count falls to 
0.00±0.00 individuals. T7 (insecticide alone) showed a 
similar effect, leading to a decline in ladybird beetle 
populations; with counts reaching 0.00±0.00 
individuals. These results were also resemble with 
(Veres et al., 2020). The control group (T0) did not exhibit 
a significant change in ladybird beetle populations over 
the 48 hours, with counts ranging from 4.33±0.33 to 
6.66±0.33 individuals. 

According to the results T1 (Haloxylon salicornicum 
extract) and T2 (Solanum surrattense extract) showed a 
relatively consistent population of green lacewing 
insects over the 48 hours, with population counts 
ranging from 1.33±0.66 to 2.00±0.57 individuals. T3 
(Capparis aphylla extract) and T4 (Haloxylon salicornicum 
extract + clothianidin insecticide) led to a decrease in the 
green lacewing population, with numbers ranging from 
0.00±0.00 to 0.33±0.33 individuals. Same findings were 
found by (Kirkland et al., 2018; Mzimela, 2017). T5 
(Solanum srrattense extract + insecticide) showed a 
similar effect, causing a reduction in the green lacewing 
population, with numbers ranging from 0.66±0.33 to 
1.66±0.33 individuals. T6 (Capparis aphylla extract + 
insecticide) and T7 (insecticide alone) had a notable 
impact on the green lacewing population, causing 
values to decrease to 0.00±0.00 individuals at all 
periods. The control group (T0) demonstrates a constant 
population of green lacewing insects throughout the 48 
hours, with numbers ranging from 2.00±0.57 to 
2.33±0.33 individuals. Comparable results were also 
found by (Veres et al., 2020; Zhang et al., 2016). 

According to the results T1 (Haloxylon salicornicum 
extract) and T2 (Solanum surrattense extract) showed a 
slight decline in hoverfly populations over the 48-hour 
intervals, with counts ranging from 1.00±0.57 to 
2.00±0.57 individuals.T3 (Capparis aphylla extract) and T4 
(Haloxylon salicornicum extract + clothianidin insecticide)
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Fig. 1: Mean population (±SE) of Aphid adults assess after applying botanicals alone and in combination with clothianidin at 0h, 
12h, 24h, 36h, and 48h. Mean values followed by the same letters on subsequent bars are not of significant differences. T1= 
Haloxylon salicornicum, T2 = Solanum surrattense, T3= Capparis aphylla, T4= H. Salicornicum + clothianidin, T5= S. surrattense + 
clothianidin, T6= C. aphylla + Clothiandidin, T7= Clothianidin, T8= Control 
 

 
 
Fig. 2: Mean population (±SE) of Ladybird Beetles adults assess after applying botanicals alone and in combination with 
clothianidin at 0h, 12h, 24h, 36h, and 48h. Mean values followed by the same letters on subsequent bars are not of significant 
differences. T1= Haloxylon salicornicum, T2 = Solanum surrattense, T3= Capparis aphylla, T4= H. Salicornicum + clothianidin, T5= S. 
surrattense + clothianidin, T6= C. aphylla + Clothiandidin, T7= Clothianidin, T8= Control 
 

 
 
Fig. 3: Mean population (±SE) of Green Lace Wing adults assess after applying botanicals alone and in combination with 
clothianidin at 0h, 12h, 24h, 36h, and 48h. Mean values followed by the same letters on subsequent bars are not of significant 
differences. T1= Haloxylon salicornicum, T2 = Solanum surrattense, T3= Capparis aphylla, T4= H. Salicornicum + clothianidin, T5= S. 
surrattense + clothianidin, T6= C. aphylla + Clothiandidin, T7= Clothianidin, T8= Control 



Trends Anim Plant Sci, 2023, 2: 25-32. 
 

 29 

 
 
Fig. 4: Mean population (±SE) of Hover Fly adults assess after applying botanicals alone and in combination with clothianidin at 
0h, 12h, 24h, 36h, and 48h. Mean values followed by the same letters on subsequent bars are not of significant differences. T1= 
Haloxylon salicornicum, T2 = Solanum surrattense, T3= Capparis aphylla, T4= H. Salicornicum + clothianidin, T5= S. surrattense + 
clothianidin, T6= C. aphylla + Clothiandidin, T7= Clothianidin, T8= Control 
 

 
 
Fig. 5: Mean population (±SE) of Bracon Wasp adults assess after applying botanicals alone and in combination with clothianidin 
at 0h, 12h, 24h, 36h, and 48h. Mean values followed by the same letters on subsequent bars are not of significant differences. T1= 
Haloxylon salicornicum, T2 = Solanum surrattense, T3= Capparis aphylla, T4= H. Salicornicum + clothianidin, T5= S. surrattense + 
clothianidin, T6= C. aphylla + Clothiandidin, T7= Clothianidin, T8= Contro 
 
Table 1: Treatments and Integration of Insecticide with Plants 
Extract 

Treatment Description 

T1 S. surattense 240g/kg 
T2 H. salicornicum 240g/kg 
T3 C. aphylla 240g/kg 
T4   Clothianidine 2ml only 
T5  S. surattense + Clauthianidine 
T6 H. selicornicum + Clauthianidine 
T7 C. aphylla + Clauthianidine 
T0 Control group with no treatment received 

 
resulted in a significant decrease in hoverfly 
populations, with numbers ranging from 0.00±0.00 to 
0.33±0.33 individuals.T5 (Solanum surrattense extract + 
insecticide) and T6 (Capparis aphylla extract + 
insecticide) also demonstrate a reduction in hoverfly 
populations, with counts ranging from 0.00±0.00 to 
0.66±0.33 individuals.T7 (insecticide alone) had a 
notable impact, resulting in hoverfly populations 
decreasing 0.00±0.00 individuals at all-time intervals. 

The control group (T0) maintained a relatively stable 
hoverfly population throughout the 48 hours, with 
numbers ranging from 2.66±0.33 to 3.66±0.66 
individuals. These results were correlated with (Kirkland 
et al., 2018; Mzimela, 2017; Veres et al., 2020). 

According to the results T1 (Haloxylon salicornicum 
extract) showed a slight decrease in the bracon 
population over the 48 hours, with counts ranging 
from 1.00±0.00 to 1.33±0.33 individuals.T2 (Solanum 
surrattense extract) maintained a relatively constant 
bracon population, with counts ranging from 2.66±1.20 
to 2.66±1.20 individuals.T3 (Capparis aphylla extract) 
and T4 (Haloxylon salicornicum extract + clothianidin 
insecticide) resulted in a significant decrease in the 
bracon population, with counts ranging from 
0.00±0.00 to 0.33±0.33 individuals.T5 (Solanum 
surrattense extract + insecticide) and T6 (Capparis 
aphylla extract + insecticide) also showed a reduction 
in bracon populations, with counts ranging from 
0.00±0.00 to 0.33±0.33 individuals.T7 (insecticide 
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alone) had a significant impact, causing the bracon 
population to decrease to 0.00±0.00 individuals at all 
time intervals. The control group (T0) sustained a 
relatively stable bracon population throughout the 48 
hours, with counts ranging from 3.66±0.88 to 4.00±1.15 
individuals. 

 
DISCUSSION 

 
The aim of this study was to evaluate the efficacy of 

three botanical extracts, Haloxylon salicornicum, 
Solanum surrattense, and Capparis aphylla, both 
individually and in combination with the insecticide 
clothianidin, in controlling aphid populations on wheat 
plants and also to checks their impact on beneficial 
insect species such as ladybird beetles, green lacewings, 
hoverflies, and bracon wasps. A control group (T0) is 
included for the baseline comparison. 

The results obtained from the experiment show 
different levels of efficacy for each treatment. 
Treatments T1 (Haloxylon salicornicum extract), T2 
(Solanum surrattense extract), and T3 (Capparis aphylla 
extract) all resulted in a considerable decrease in the 
aphid population, suggesting these botanicals have the 
potential to be effective in controlling aphids on wheat 
plants. Furthermore, the integrated treatments (T4, T5, 
and T6) combining botanicals with insecticide also 
significantly reduced aphid populations. However, it is 
worth noting that the control group (T0) didn’t show any 
significant change in aphid populations. 

Moving towards the impact on beneficial insects, 
the results showing a variable effect of different 
treatment on different species (Zafar et al., 2021; Zafar 
et al., 2020). Treatments T1, T2, T4, T5, T6, and T7 resulted 
in decline of ladybird beetle populations, indicating that 
both the botanical extracts and the integrated 
treatments had a notable effect on ladybird beetle 
populations. Furthermore, the insecticide alone (T7) also 
had a considerable effect. In the case of green lacewing 
populations, T3 and T4 led toward decline, while the 
integrated treatments (T5 and T6) also shown a decrease 
in green lacewing populations. The control group (T0) 
sustained a constant green lacewing population. 
Likewise trends were observed for hoverfly populations, 
with T3, T4, T5, T6, and T7 negatively impacting their 
populations. Again, the control group (T0) maintained a 
consistent and stable hoverfly population. Additionally, 
T3, T4, T5, T6, and T7 exhibit a considerable decline in 
bracon wasp populations, while the control group (T0) 
maintained a stable population. 

Limited literature is available on the evaluation of 
these botanicals (Khalid, 2022). Haloxylon salicornicum is 
not previously explored for pest management purposes. 
Solanum surrattense extract of different parts exhibits 
larvicidal activity against 4 vector mosquito species 
(Anopheles culifacius, A. stephensi, Aedes aegypti and 
Culex quinquefasciatus) (Bansal et al.2009). Combination 
of Solanum surrattense extract and Cypermethrin 
insecticide exhibit a synergistic larvicidal effect against 

mosquito larva as S. surrattense enhances the effect of 
Cypermethrin (Mohan et al.,2007). Solanum surrattense 
extract with a combination of Withania somnifera 
extract is used against mosquitoes and result shows that 
Solanum surrattense extract is more effective than 
Withania somnifera and its efficiency increases as the 
concentration of Solanum surrattense increases and 
efficiency decreases as the concentration of Withania 
somnifera.(Bansal et al., 2015). Capparis decidua has 
shown aphidicidal activity against three aphid species, 
Aphis gossypii on marwar teak, Lipaphis erysimi on 
mustard, and Mysus persicae on cabbage (Tripathi et al., 
1999) (Sundararaj, 2012).  

Mortality by the application of C. decidua extract 
against the aphid species Lipaphis erysimi in mustard 
fields increased with the concentration and time of 
application (Tripathi et al., 1999). Clothianidin seed 
treatment effectively controls wheat aphids without 
affecting ladybird beetles (Zhang et al., 2016). 
Clothianidin effectively reduces sap-sucking pest 
populations like aphids (Cui et al., 2012). However, 
neonicotinoids, including clothianidin, have been found 
to have negative impacts on beneficial insects, leading 
to a decline in their population (Muth and Leonard, 
2019). (Mansour et al., 2011) reported the synergistic 
larvicidal effect of mixing some botanical extracts (Piper 
nigrum, Azadirachta indica¸Conyza aegyptiaca, Cichorium 
intybus & others) with commercial insecticides 
(Deltamethrin, Methomyl, Chlorpyrifos and 
Flufenoxuron) against housefly larva. Synergistic 
adulticidal activity of same botanicals with integration of 
same commercial insecticides are also observed against 
adult of housefly (Mansour et al., 2012). Synergistic 
effect of seed extract of Khaya senegalensis and Daucus 
carota with integration of synthetic insecticides 
Fenitrothion and Lambda-cyhalothrin were observed 
against mosquito species Aedes aegypti and Culex 
annulirostris. The result shown that botanicals are more 
effective than insecticides and can be used as resistance 
management tool because of varied mode of action 
(Shaalan et al., 2005).  

The results of this study align well with previous 
research and exhibit the synergistic efficacy of 
botanicals and insecticides in managing aphid 
populations while negatively effecting beneficiaries, and 
the mortality rates increased over time. 
 
Conclusion 

This study provides evidence that haloxylon 
salicornicum, solanum surrattense, and capparis aphylla 
extracts, both individually and in integration with 
clothianidin insecticide, have the potential to control 
aphids on wheat plants effectively. Yet, it is substantial 
to acknowledge the limitations of this study. Factors 
such as environmental conditions, application 
techniques, and variations in aphid susceptibility may 
determine the efficacy of the treatments. These 
limitations should be considered while interpreting the 
results and applying them to practical scenarios. 
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Additionally, it is important to consider the adverse 
effects on beneficial insect populations such as ladybird 
beetles, green lacewings, hoverflies, and bracon wasps. 
These findings call attention to the importance of taking 
into account the potential impacts on beneficial insects 
when applying pest management approaches in 
agricultural systems. The consolidated approach of 
combining botanicals with insecticides guaranteed pest 
management strategies in wheat cultivation. However, 
further research is warranted to explore the best 
application methods, dosage considerations, and the 
long-term effects of these treatments on crop yield and 
non-target organisms. By addressing these research 
gaps, we can develop more sustainable and 
environmentally-friendly pest management approaches 
in the future. 
 

REFERENCES 
 
A., Moufid, Farid, O. and Eddouks, M. (2015). Pharmacological 

properties of Capparis spinosa Linn. International Journal 
of Diabetology & Vascular Disease Research, 3, 99-104. 
https://doi.org/10.19070/2328-353X-1500020 

Bansal, S. K., Singh, K. V. and Kumar, S. (2009). Larvicidal 
activity of the extracts from different parts of the plant 
Solanum xanthocarpum against important mosquito 
vectors in the arid region. J Environ Biol, 30(2), 221-226. 

Bansal, S. K., Singh, K. V. and Sharma, H. (2015). Synergistic 
efficacy of Solanum xanthocarpum and Withania 
somnifera on larvae of mosquito vector species. Journal 
of Environmental Biology, 36(3), 633. 

Cui, L., Sun, L., Yang, D., Yan, X. and Yuan, H. (2012). Effects of 
cycloxaprid, a novel cis‐nitromethylene neonicotinoid 
insecticide, on the feeding behaviour of Sitobion avenae. 
Pest Management Science, 68(11), 1484-1491. 

Damalas, C. A. and Koutroubas, S. D. (2016). Farmers’ exposure 
to pesticides: toxicity types and ways of prevention. 
Toxics, 4(1), 1. 

Daya, R. W., Chandra, J. A. and Dayendra, R. C. (2011). 
Antinociceptive activity of cold water extract of 
desmodium triflorum in rats. International Research 
Journal Pharm, 2(7), 120-3. 

Douglas, A. E. (1993). The nutritional quality of phloem sap 
utilized by natural aphid populations. Ecological 
Entomology, 18(1), 31-38. 

Eddouks, M., Lemhadri, A., Hebi, M., Hidani, A. E., Zeggwagh, 
N. A., Bouhali, B. E. and Burcelin, R. (2017). Capparis 
spinosa L. aqueous extract evokes antidiabetic effect in 
streptozotocin-induced diabetic mice. Avicenna Journal of 
Phytomedicine, 7(2), 191. 

Elbert, A., Haas, M., Springer, B., Thielert, W. and Nauen, R. 
(2008). Applied aspects of neonicotinoid uses in crop 
protection. Pest Management Science: formerly Pesticide 
Science, 64(11), 1099-1105. 

Goulson, D., Nicholls, E., Botías, C. and Rotheray, E. L. (2015). 
Bee declines driven by combined stress from parasites, 
pesticides and lack of flowers. Science, 347(6229), 1255957. 

Gupta, S. and Dikshit, A. K. (2010). Biopesticides: An ecofriendly 
approach for pest control. Journal of Biopesticides, 
3(Special Issue), 186. 

Hamza, M., Tahir, M. N., Mustafa, R., Kamal, H., Khan, M. Z., 
Mansoor, S., Briddon, R. W., & Amin, I. (2018). 
Identification of a dicot infecting mastrevirus along with 
alpha-and betasatellite associated with leaf curl disease of 

spinach (Spinacia oleracea) in Pakistan. Virus Research, 
256, 174-182.  

Harris, K. F. and Maramorosch, K. (2014). Aphids as virus 
vectors. In nature (reprint). Elsevier. Https://books. 
google.com.pk/books?hl=en&lr=&id=lshsbqaaqbaj&oi=fn
d&pg=pp1&ots=ugziyvvhtv&sig=harsqkn-uoz8jmigaihox 
mwqmgk&redir_esc=y#v=onepage&q&f=false 

Jakobs, R., Schweiger, R. and Müller, C. (2019). Aphid 
infestation leads to plant part‐specific changes in phloem 
sap chemistry, which may indicate niche 
construction. New Phytologist, 221(1), 503-514. 

Karaca, G., Bilginturan, M. and Olgunsoy, P. (2017). Effects of 
some plant essential oils against fungi on wheat 
seeds. Indian Journal of Pharmaceutical Education and 
Research, 51(3), S385-S388. 

Khalid, M. and Amjad, I. (2018). The application of mutagenesis 
in plant breeding under climate change. Bulletin of 
Biological and Allied Sciences Research, 2018(1), 15‐15.  

Khalid, M. N., Amjad, I., Hassan, A., Ajmal, U., Ammar, A., 
Rasheed, Z. and Qasim, M. (2021). Genetics of Inter 
Cropping for Crop Productivity Enhancement.  

Kamal, H., Minhas, F. U. A. A., Farooq, M., Tripathi, D., Hamza, 
M., Mustafa, R., ... & Amin, I. (2019). In silico prediction 
and validations of domains involved in Gossypium 
hirsutum SnRK1 protein interaction with cotton leaf curl 
Multan betasatellite encoded βC1. Frontiers in Plant 
Science, 10, 656. 

Kamal, H., Minhas, F. U. A. A., Tripathi, D., Abbasi, W. A., 
Hamza, M., Mustafa, R., ... & Amin, I. (2019). βC1, 
pathogenicity determinant encoded by Cotton leaf curl 
Multan betasatellite, interacts with calmodulin‐like 
protein 11 (Gh‐CML11) in Gossypium hirsutum. PloS 
One, 14(12), e0225876. 

Kirkland, L. S., Pirtle, E. I. and Umina, P. A. (2018). Responses of 
the Russian wheat aphid (Diuraphis noxia) and bird cherry 
oat aphid (Rhopalosiphum padi) to insecticide seed 
treatments in wheat. Crop and Pasture Science, 69(10), 
966‐973.  

Mahmood, I., Imadi, S. R., Shazadi, K., Gul, A. and Hakeem, K. 
R. (2016). Effects of pesticides on environment. Plant, soil 
and microbes: volume 1: implications in Crop Science, 253-
269. 

Mansour, S. A., Bakr, R. F., Hamouda, L. S. and Mohamed, R. I. 
(2012). Adulticidal activity of some botanical extracts, 
commercial insecticides and their binary mixtures against 
the housefly, Musca domestica L. Egyptian Academic 
Journal of Biological Sciences. A, Entomology, 5(1), 151-167. 

Mansour, S., Bakr, R., Mohamed, R. and Hasaneen, N. (2011). 
Larvicidal activity of some botanical extracts, commercial 
insecticides and their binary mixtures against the 
housefly, MuscaDomestica L. Seeds, 10(100.0), 100-0. 

Maxmen, A. (2013). Crop pests: under attack. Nature, 
501(7468), S15-S17. 

Mishra, R. K., Bohra, A., Kamaal, N., Kumar, K., Gandhi, K., GK, 
S. and Singh, N. P. (2018). Utilization of biopesticides as 
sustainable solutions for management of pests in legume 
crops: achievements and prospects. Egyptian Journal of 
Biological Pest Control, 28(1), 3. 

Misra, H. P. (2014). Role of botanicals, biopesticides and 
bioagents in integrated pest management. Odisha Rev, 2, 
62-67. 

Mohan, L., Sharma, P. and Srivastava, C. N. (2007). 
Comparative efficacy of Solanum xanthocarpum extracts 
alone and in combination with a synthetic pyrethroid, 
cypermethrin, against malaria vector Anopheles 



Trends Anim Plant Sci, 2023, 2: 25-32. 
 

 32 

stephensi. Southeast Asian Journal of Tropical Medicine 
and Public Health, 38(2), 256. 

Mudasir, M., Noman, M., Zafar, A., Khalid, M. N., Amjad, I., & 
Hassan, A. (2021). Genetic Evaluation of Gossypium 
hirsutum L. for Yield and Fiber Contributing Attributes in 
Segregating Population. Int. J. Rec. Biotech9, 1-9.  

Muth, F. and Leonard, A. S. (2019). A neonicotinoid pesticide 
impairs foraging, but not learning, in free-flying 
bumblebees. Scientific Reports, 9(1), 1-13. 

Mzimela, N. P. (2017). Studies on the integrated control of the 
Russian wheat aphid, Diuraphis Noxia (Kurdjumov) 
(Hemiptera: Aphididae), using entomopathogenic fungi 
combined with sublethal doses of insecticides  

Naeem, A., Hafeez, F., Iftikhar, A., Waaiz, M., Güncan, A., Ullah, 
F. and Shah, F. M. (2021). Laboratory induced selection of 
pyriproxyfen resistance in Oxycarenus hyalinipennis 
Costa (Hemiptera: Lygaeidae): Cross-resistance potential, 
realized heritability, and fitness costs determination using 
age-stage, two-sex life table. Chemosphere, 269, 129367. 

Nazar, S., Hussain, M. A., Khan, A., Muhammad, G. and Tahir, 
M. N. (2020). Capparis decidua Edgew (Forssk.): A 
comprehensive review of its traditional uses, 
phytochemistry, pharmacology and nutrapharmaceutical 
potential. Arabian Journal of Chemistry, 13(1), 1901-1916. 

Neeraj, G. S., Kumar, A., Ram, S. and Kumar, V. (2017). 
Evaluation of nematicidal activity of ethanolic extracts of 
medicinal plants to Meloidogyne incognita (kofoid and 
white) chitwood under lab conditions. International. 
Journal. Pure Appl. Bioscience, 5, 827-831. 

Nenaah, G. E., Ibrahim, S. I. and Al-Assiuty, B. A. (2015). 
Chemical composition, insecticidal activity and 
persistence of three Asteraceae essential oils and their 
nanoemulsions against Callosobruchus maculatus (F.). 
Journal of Stored Products Research, 61, 9-16. 

Razaq, M., Shah, F. M., Ahmad, S. and Afzal, M. (2019). Pest 
management for agronomic crops. Agronomic Crops: 
Volume 2: Management Practices, 365-384. 

Razzaq, A., Ali, A., Zafar, M. M., Nawaz, A., Xiaoying, D., 
Pengtao, L., Qun, G., Ashraf, M., Ren, M., & Gong, W. 
(2021). Pyramiding of cry toxins and methanol producing 
genes to increase insect resistance in cotton. GM crops & 
food, 12(1), 382-395.  

Sande, D., Mullen, J., Wetzstein, M. and Houston, J. (2011). 
Environmental impacts from pesticide use: a case study of 
soil fumigation in Florida tomato production. 
International Journal of Environmental Research and Public 
Health, 8(12), 4649-4661. 

Shaalan, E. A. S., Canyon, D. V., Younes, M. W. F., Abdel-Wahab, 
H. and Mansour, A. H. (2005). Synergistic efficacy of 
botanical blends with and without synthetic insecticides 
against Aedes aegypti and Culex annulirostris 
mosquitoes. Journal of Vector Ecology, 30, 284-288. 

Shah, F. M., Razaq, M., Ali, A., Han, P. and Chen, J. (2017). 
Comparative role of neem seed extract, moringa leaf 
extract and imidacloprid in the management of wheat 
aphids in relation to yield losses in Pakistan. PLoS 
One, 12(9), e0184639. 

Shah, F. M., Razaq, M., Ali, Q., Ali, A., Shad, S. A., Aslam, M. and 
Hardy, I. C. (2020). Action threshold development in 
cabbage pest management using synthetic and botanical 
insecticides. Entomologia Generalis, 40(2). 

Shah, J., Ramzan, U., Naseer, S., Khalid, M., Amjad, I., Majeed, 
T., Sabir, W., Shaheen, M., Ali, B. and Shahmim, F. (2023). 
Chemical control of southern leaf blight of maize caused 
by helminthosporium maydis. Biological and Clinical 
Sciences Research Journal, 2023(1), 225‐225.  

Silva, T. M. S., Agra, M. D. F. and Bhattacharyya, J. (2005). 
Studies on the alkaloids of Solanum of northeastern 
Brazil. Revista brasileira de farmacognosia, 15, 292-293. 

Simon, J. C. and Peccoud, J. (2018). Rapid evolution of aphid 
pests in agricultural environments. Current Opinion in 

Insect Science, 26, 17-24. 
Simon-Delso, N., Amaral-Rogers, V., Belzunces, L. P., Bonmatin, 

J. M., Chagnon, M., Downs, C. and Wiemers, M. (2015). 
Systemic insecticides (neonicotinoids and fipronil): 
trends, uses, mode of action and metabolites. 
Environmental Science and Pollution Research, 22, 5-34. 

Singh, D. and Singh, R. K. (2011). Kair (Capparis decidua): A 
potential ethnobotanical weather predictor and 
livelihood security shrub of the arid zone of Rajasthan and 
Gujarat. 

Sundararaj, R. (2012). Potential of botanicals for the 
management of forest insect pests of India, an 
overview. Journal of Biopesticides, 5(1), 44. 

Sytykiewicz, H., Czerniewicz, P., Sprawka, I. and Krzyzanowski, 
R. (2013). Chlorophyll content of aphid-infested seedling 
leaves of fifteen maize genotypes. Acta Biologica 
Cracoviensia. Series Botanica, 55(2). 

Tripathi, Y. C., Rathore, M., Kumar, H. and Sundararaj, R. 
(1999). Bioefficacy of Capparis decidua (Forsk) against 
Lipaphis erysimi (Kart)(Aphididae: Homoptera). Ann. 
Entomol, 17(2), 13-16. 

Veres, A., Wyckhuys, K. A., Kiss, J., Tóth, F., Burgio, G., Pons, X., 
Avilla, C., Vidal, S., Razinger, J. and Bazok, R. (2020). An 
update of the Worldwide Integrated Assessment (WIA) 
on systemic pesticides. Part 4: Alternatives in major 
cropping systems. Environmental Science and Pollution 

Research, 27, 29867‐29899.  
Zafar, M. M., Mustafa, G., Shoukat, F., Idrees, A., Ali, A., Sharif, 

F., Shakeel, A., Mo, H., Youlu, Y., & Ali, Q. (2022). 
Heterologous expression of cry3Bb1 and cry3 genes for 
enhanced resistance against insect pests in cotton. 
Scientific Reports, 12(1), 10878. 

Zafar, M. M., Razzaq, A., Farooq, M. A., Rehman, A., Firdous, 
H., Shakeel, A., ... & Ren, M. (2020). Insect resistance 
management in Bacillus thuringiensis cotton by MGPS 
(multiple genes pyramiding and silencing). Journal of 
Cotton Research, 3(1), 1‐13.  

Zafar, M. M., Manan, A., Razzaq, A., Zulfqar, M., Saeed, A., 
Kashif, M., ... & Ren, M. (2021). Exploiting agronomic and 

biochemical traits to develop heat resilient cotton 
cultivars under climate change scenarios. Agronomy, 
11(9), 1885. 

Zaghum, M., Khalid, M., Zia, M., Gul, M., Amjad, I. and Irfan, M. 
(2021). Molecular Regulation in Seed Development 
Influencing the Fiber Growth in Gossypium hirsutum L. 
Acta scientific agriculture, 5, 15‐23.  

Zhang, P., Zhang, X., Zhao, Y., Wei, Y., Mu, W. and Liu, F. (2016). 
Effects of imidacloprid and clothianidin seed treatments 
on wheat aphids and their natural enemies on winter 
wheat. Pest Management Science, 72(6), 1141-1149

 


