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			ABSTRACT

		

		
			The cultivation of maize (Zea mays L.) holds significant agricultural and economic importance in Pakistan, ranking as the third most valuable cereal crop after wheat and rice. To develop sustainable integrated pest management strategies, identifying insect pests and their natural predators is essential component of IPM. For this, a field experiment was carried out during spring and fall season maize field crop at the Plant Breeding and Genetics Research Area of the University of Agriculture Faisalabad. The research focused on the seasonal and phenological relationship between spiders attacking insect pests in maize field. Using a random plant sampling method, data on nymphal and adult stages of insect pests and their natural enemies were collected weekly through visual observation. Graphpad prism 5.01 version was used to present mean numbers (±SEM) per 100 maize plants, as a result, in spring season, leafhopper reached their highest mean population (118.55±21.51) per 100 maize plants on April 20th at reproductive growth stage but in fall season, at reproductive growth stage leafhoppers reach their peaked population (27.08±6.78) per 100 maize plants on October 13th. Among natural enemies, spiders (Araneae) reached their peak population (34.40±12.36) per 100 maize plants on May 11th at the end week of reproductive stage in the spring season, however, in fall season; spiders reached their peak population (17.76±2.82) per 100 maize plants on September 29th at vegetative growth stage. The outcome of this study emphasis the farmers’ attention at reproductive stage in fall season. These findings would provide the gateway for future sustainable pest management strategies in maize cropping ecosystem in Pakistan. 
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			INTRODUCTION

			Maize (Zea mays L.) being queen of cereals due to its remarkable yield potential, retains a significant position among cereal crops after wheat and rice in Pakistan. Maize contributes 3.0 % to the value added in agriculture and 0.7 % to the country’s GDP. In the 2022-23 season, maize cultivation expanded by 4.1 %, covering 1,720 thousand hectares, resulting in a 6.9 % increase in production to 10.183 million tonnes compared to the previous year. It gives around 0.6 percent to gross domestic production and 3.4 % to the additional value in farming (GOP, 2023). After rice, corn has become the powerful cereal crop for its food and feed value (Alam et al., 2018).

			Core growing areas of maize are in the districts of Sahiwal, Okara, Toba Tek Singh, Chiniot, and Faisalabad (Naqvi et al., 2014). In Pakistan, the highest production of maize is in Punjab, accounting for approximately 85%, followed by Khyber Pakhtunkhwa followed by around 15% in Baluchistan and Sindh contribute slightly more than 1% each to the overall production (GoP, 2023). The loss of arable land, excessive use of agrochemicals, and yield losses caused by pests have all been blamed for reduction in yields. Globally, pests and pathogens reduce maize yields by 16–41% (Savary et al., 2019), and global warming will inevitably result in an increase of 10–25% in the losses (Deutsch et al., 2018).

			Pyrilla perpusilla Walker (Hemiptera: Lophopidae) is widely distributed one of the most destructive sugarcane pests in the Punjab province. In addition to sugarcane, it also feeds on wheat, barley, oats, maize, and a number of grasses (Rahman and Nath, 1940). Both nymphs and adults feed on the sap from the leaves, with the nymphs causing the most significant damage (Ganehiarachchi and Fernando, 2000). The hopper extracts phloem sap from the leaves and secretes honeydew on the foliage, which promotes the growth of sooty mold. This direct and indirect damage diminishes photosynthesis, thereby reducing both the yield and quality of maize (Butani, 1964; Bindra and Brar, 1978; Kumar and Yadav, 2006). In Pakistan, it remains active year-round, completing 3 to 4 generations annually, with peak activity occurring from July to September. Early infestations have a detrimental impact on yield, while late infestations decrease the sucrose content (Puri and Siddharth, 2001). The corn leafhopper caused directly 25-30% annual yield losses during the vegetative stage (Cunha et al., 2023), by laying endophytic eggs in the leaves and by removing sap with their piercing-sucking mouthparts and by transmitting several maize pathogens, like bacteria and viruses, indirectly (Virla et al., 2021). Researchers have investigated spiders as potential biological control agents against leafhoppers (Beyer, 1922; Howell and Pienkowski, 1971). Spiders known as generalist predators of sugarcane pyrilla are commonly present in agroecosystems worldwide (Riechert and Lockley, 1984; Michalko et al., 2019). However, no data is available on interaction of spiders with prevalent leafhopper and pryilla insect pests especially after the introduction of fall armyworm in Pakistan. Therefore, this study aims to advance the baseline data for sustainable integrated pest management in maize fields by providing insights for effective forecasting, monitoring, and timely control measures in response to changing climate conditions and cropping patterns. This study is focused on seasonal fluctuations, maize growth stages, and specific sampling dates. It examined the phenological and seasonal dynamics in maize fields, with particular attention to the abundance of spiders that prey on leafhoppers in maize field crops during the spring and fall seasons.

			MATERIALS AND METHODS

			Study area

			A survey of experiments was conducted during the spring and fall seasons in the experimental research area of Department of Plant Breeding and Genetics at the University of Agriculture Faisalabad (UAF) (31° 26’ 17” N and 73° 3’ 59” E). Seeds of different genotypes were provided by the Department of Plant Breeding and Genetics at UAF and were manually planted at a depth of 3-4 cm on ridges. Standard agronomic practices were followed with guidance provided from the local extension staff of the Punjab Agriculture Department.

			 

			Experimental design 

			The total experimental field area 0.18 hectares (70.49m × 25.15m) was divided into 16 blocks -each at a distance of 0.79 meters to ensure optimal plant growth and air circulation and facilitate easier access for monitoring and data collection. The distance between the 1st controlled block to 2nd block was 1.82 meters. The spacing between beds was 0.68 meters, and the bed width was 0.79 meters. The hybrids were distributed across the blocks as follows: blocks two to seven each had seven hybrids, blocks six and seven contained eleven hybrids, block eight featured nine hybrids, and blocks nine, thirteen, and seventeen had 17 hybrids. Block ten, twelve, fourteen, fifteen, and sixteen accommodated 18 hybrids each (Supplementary Fig. 1).

			Sampling

			Through open field survey, a random sampling approach was used to collect insect data from 531 plants during the spring season and 562 plants in the fall season. Weekly sampling was conducted in the morning time from each plant (as a whole) and was examined visually for all insect stages except eggs of the foraging insect during three maize crop stages (i) vegetative growth stage (ii) reproductive growth stage and (iii) maturity growth stage. Leafhoppers, sugarcane pyrilla (Pyrilla perpusilla) and spiders (Araneae) were recorded throughout the vegetative, reproductive and maturity growth stages of the maize crop for two growing seasons. Morphological characteristics of above-mentioned insects were identified using a compound microscope (magnification 40-1000x) by using the classification key. Data were recorded on data sheets and collected where necessary for further identification. In spring season, the vegetative stage occurred from March 30th to April 6th, the reproductive stage from April 13th to May 11th, and the maturity stage from May 18th to May 25th. During the fall season, the vegetative stage was from September 2nd to October 13th, the reproductive stage from October 20th to November 10th, and the maturity stage from November 16th to November 24th.

			Data analysis

			The weekly field collected data were transferred to MS Excel and processed by converting it into mean numbers (±SEM) per 100 plants. Leafhopper and sugarcane pyrilla with their natural enemy - spiders were computed for data analysis through GraphPad Prism 5.01 version. The X-axis of the graph represented the sampling dates of maize, while the Y-axis displayed the averages of insect pest and predator. Comparison of three maize growth stages (vegetative, reproductive and maturity growth stages) for all sampling parameters (maize insect pests and predator) during spring and fall seasons were carried out using a One-way analysis of variance with Bonferroni’s Multiple Comparison Test by GraphPad Prism version 5.01. A probability level of P < 0.05 was considered as indicating statistical significance separately inside each season of the study. In this study, we employed generalized linear mixed models (GLMMs) to analyze the population dynamics of insect pests and their natural enemies in maize fields. With repeated measurements, different sampling times (dates) and locations were treated as random effects while treatments were fixed effects. A Poisson distribution was used for the count data, and the logit function was applied.

			 

			RESULTS

			Seasonal population dynamics and abundance of insect pests

			Overall, the densities of maize leafhoppers do not differ significantly between the spring and fall seasons (P = 0.308), but they do vary significantly depending on the specific dates (P < 0.001) (Table II). 

			Maize leafhoppers

			The population of maize leafhoppers was monitored from March 16th to May 25th during the spring season through weekly visual observations. The leafhopper was first observed in a maize field on March 30th. Over the following two weeks, this population steadily increased on April 6th and April 13th.The population then reached its peak on April 20th. Subsequently, there was a decline, observed on April 27th. The lowest mean population dynamics was recorded on May 11th and remained at zero until the final observation on May 25th (Fig. 1A). The abundance of leafhopper was more dominant during the reproductive growth stage on 20th April when compared to the vegetative (6th April) and maturity (25th May) growth stages. Moreover, the percentage of leafhoppers per 100 plants varied significantly, with values of 17.22% for vegetative, 82.56% for reproductive and 0.22% for maturity growth stages. The highest percentage (82.56%) of leafhoppers were on April 13th –to May 11th during the reproductive growth stage. Conversely, 17.22% was observed during the vegetative stage March 30th to April 6th. Notably, only a few leafhoppers were noted on May 18th to25th during maturity growth stage (Table III).

			Table I. Repeated measures one way ANOVA (at 95% confidence intervals) results for the effects of maize growth stages (vegetative, reproductive and maturity growth stages) and seasons, on the population density of maize leafhopper, sugarcane pyrilla (Pyrilla perpusilla) and natural predator, spiders (Araneae) in Research Area under the study.
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			Table II. Repeated measures ANOVA (at 95% confidence intervals) results for the effects of sampling seasons and dates on the population density of maize leafhopper, sugarcane pyrilla (Pyrilla perpusilla) and natural predator, spiders (Araneae) in research area under study.
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			During fall season, population of leafhopper was observed during September 2nd to November 6th during weekly visual observation. The leafhoppers were first observed in a maize field on September 2nd. In the following weeks, the population gradually increased on September 9th, 22nd and 29th. Leafhoppers reached their peak on October 13th. The number of leafhopper decreased over the following two weeks on October 20th, 17th and remained at zero until the final observation on November 24th (Fig. 1A). The abundance of leafhoppers was more dominant during the vegetative plant growth stage when compared to other growth stages. The percentage of leafhopper per 100 plants differed significantly with values of 86.19% vegetative, 13.81% for reproductive and 0% for periods of maturity growth stages. The vegetative stage (September 2nd to October 13th) stood out with the highest percentage of leafhopper (86.19%), while in the maturity stage (November 16th to 24th) leafhoppers were entirely absent (Table III).

			Sugarcane pyrilla

			The densities of sugarcane pyrilla do not differ significantly between the spring and fall seasons (P = 0.374) (Table I). They do vary significantly depending on the specific dates (P < 0.001) (Table II). The population of sugarcane pyrilla (P. perpusilla) was observed during April 6th to May 25th in spring season through weekly visual observation. The highest recorded population was on April 20th (Fig. 1B). The abundance of P. perpusilla was more dominant during the reproductive plant growth stage April 20th compared to the vegetative and maturity growth stages. Significant variations of Sugarcane pyrilla were observed across vegetative, reproductive and maturity growth stages. The percentages per 100 plants were 6.35% during vegetative, 79.50% during reproductive and 14.15% at maturity growth stages. It worth mentioning that the reproductive stage (April 13th to May 11th) stood out with the highest percentage of P. perpusilla (79.50%), while the vegetative stage (March 30th to April 6th) had the lowest percentage (6.35%) (Table III).
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			Fig. 1. Individual and combined seasonal mean (±SEM) population dynamics of (A) leafhoppers, (B) sugarcane pyrilla (Pyrilla perpusilla) , (C) spiders (Araneae) and (D) insect pests and their predator per 100 maize plants in spring and fall season recorded at the vegetative growth stage, reproductive growth stage and maturity growth stages in maize open field survey conducted in the research area.

			Table III. Total counts and percentage guilds of insect pests and its predator per 100 plants observed during spring maize season in research area under study.
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							Sucking insect pests

						
							
							
							
							
							
					

					
							
							Leafhopper

						
							
							3804.63 (65%)

						
							
							
							
							1156.41 (37%)

						
							
					

					
							
							     Vegetative growth stage

						
							
							655.02 (17.22%)

						
							
							
							996.77 (86.19%)

						
					

					
							
							     Reproductive growth stage

						
							
							3141.11 (85.56%)

						
							
							
							159.64 (13.81%)

						
					

					
							
							     Maturity growth stage
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							(0.0%)

						
					

					
							
							     Total
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							1156.41

						
							
					

					
							
							Sugarcane pyrilla (Pyrilla perpusilla)
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							77.39 (6.35%)
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							Spider (Araneae)
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							     Vegetative growth stage
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							     Reproductive growth stage
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							300.52 (19.76)

						
					

					
							
							     Maturity growth stage

						
							
							282.08 (33.59%)

						
							
							
							42.85 (2.82%)

						
					

					
							
							     Total

						
							
							5863.41 (100%)

						
							
							
							
							3151.23 (100%)

						
							
					

				
			

			Sugarcane pyrilla (P. perpusilla) was observed during September 2nd to November 24th in fall season. The P. perpusilla was reported for the first time in maize field plants on September 2nd. The population of Pyrilla reached its peak on October 6th. The number of sugarcane pyrilla decreased over the following two weeks on October 27th, and remained at zero until the final observation on November 24th (Fig. 1B). Furthermore, the percentage of sugarcane pyrilla per 100 plants differed significantly with values of 83.71% during vegetative, 16.19% during reproductive and 0% during maturity growth stages. It is worth mentioning that the vegetative stage (September 2nd to October13th) stood out with the highest percentage of sugarcane pyrilla (83.71%), while in the maturity stage (November 16th to 24th) pyrilla were entirely absent (Table III).

			Spiders

			In maize fields, spider densities show no significant difference between the spring and fall seasons (P = 0.831) (Table I). However, they do vary significantly across different dates (P < 0.001) (Table II). Population dynamics of spider (Araneae) was observed during April 27th to May 25th in spring season through weekly visual observation. Spider (Ctenidae: Araneae) was first observed in a maize field on April 27th. which reached its peaked on May 11th. For the following two weeks, it gradually decreased on May 18th, and on May 25th (Fig. 1C). The abundance of spiders was notably more dominant during the reproductive plant growth stage when compared to the vegetative and maturity growth stages. Furthermore, the percentage of spiders differed significantly, with values of 0.37% for vegetative, 66.04% for reproductive and 133.59% during maturity growth stages. It is worth mentioning that the reproductive stage stood out with the highest percentage of spiders (66.04%), while the vegetative stage had the lowest percentage (0.37%), (Fig. 1B).

			During fall season population dynamics of Spider was observed during September 2nd to November 24th.Spiders were first observed in a maize field on September 2nd, which reached its peak on September 29th. In the following four weeks, the population gradually declined on October 6th, October 13th, October 20th, and October 27th eventually reaching zero and remaining at that level until the final observation on November 24th. The population reached its highest point on September 29th during the vegetative growth stage (Fig. 1D). The abundance of spiders was notably more dominant during the vegetative plant growth stage when compared to the reproductive and maturity growth stages. Furthermore, the percentage of spiders per 100 plants differed, with values of 77.42% for vegetative, 19.76% for reproductive and 2.82% for maturity growth stages. It is worth mentioning that the vegetative stage stood out with the highest percentage of spiders (77.42%), while the maturity stage had the lowest percentage (0.37%) (Table III).

			DISCUSSION

			Maize, a vital crop in the agricultural landscape, is no exception to the challenges posed by insect pests. Throughout its growth stages, from sowing to maturity, maize faces relentless attacks from various insect pests. These pests wreak havoc on all parts of the maize plant, targeting the roots, stems, leaves, tassels, silks and even the grain itself. The damage inflicted by these pests can be substantial, leading to reduced crop yields and economic losses. Our study on the population dynamics of leafhopper in two cropping seasons showed the population of leafhopper in the spring season to be much larger than the fall season. Maize leafhopper and sugarcane pyrilla (Pyrilla perpusilla) were more dominants during the reproductive growth stage on April 20th when compared to the vegetative and maturity growth stages. Spiders, known as generalist predators, are commonly present in agro ecosystems worldwide (Michalko et al., 2019; Reichert and Lockley, 1984). In our observations of seasonal population dynamics, significant shifts were noted between the spring and fall seasons among spider’s leafhoppers, and sugarcane pyrilla. During the spring season, spiders constituted a minor portion of the total population at 14%, while leafhoppers and sugarcane pyrilla were more prevalent, comprising 65% and 21% respectively. However, a dramatic change was observed in the fall season. Spiders emerged as the dominant predators, increasing to 48% of the total population, whereas the populations of leafhoppers and sugarcane pyrilla declined to 37% and 15%, respectively. 

			These statistics suggest an inverse relationship between spider and leafhopper populations. Researchers have investigated spiders and other arachnids are potential biological control agents against leafhoppers (Beyer, 1922; Howell and Pienkowski, 1971). As the spider population increased rapidly in the fall, the leafhopper population decreased significantly. This could imply that spiders play a regulatory role in controlling leafhopper populations, likely through predation. The increase in spider numbers might have contributed to the reduction in leafhopper numbers, highlighting the potential impact of predatory dynamics on population control within this ecosystem. Similarly, the decrease in sugarcane pyrilla, though less pronounced, might also be influenced by the increased presence of spiders.

			The data highlights the importance of seasonal variations and predator-prey interactions in shaping the population structure of these species. The marked increase in spider population and simultaneous decrease in leafhopper and sugarcane pyrilla populations during the fall season emphasizes the ecological role of spiders as natural pest controllers. Therefore, early detection of sucking insect pests is crucial for effective pest management but delaying the first pesticide application to the maximum extent possible can yield significant benefits. Thus, promoting sustainable agriculture and reducing environmental impact.

			CONCLUSION

			Future studies shall emphasize on the evaluation of yield losses or damage by leafhoppers in both seasons of maize field crops. The main pest sugarcane pyrilla because of its strong resilience turned its attention to maize as a primary host. As a result, it was noticed that sugarcane pyrilla migrated to maize fields as an alternate host plant. These findings could be utilized for the zooning of cropping patterns in Punjab province of Pakistan.

			Declarations 

			Acknowledgement

			We are grateful to Dr. Eduardo G. Virla, Inst. de Entomología - Fund. M. Lillo, Investigador CONICET, Miguel Lillo 251 (4000), San Miguel de Tucumán - Argentina for critically revisiong the manuiscript and making useful suggestions. We also thank all undergraduate students from the University of Agriculture Faisalabad for their help in the collection of field data. 

			Funding

			The project was funded by Jilin Provincial Department of Science and Technology project (20230505018ZP). 

			IRB approval

			Ethical Committee of the Department of Zoology, University of Jhang approved the study (Ref.No.UOJ/Ethical Committee/04, Dated: 19 /03 /2024). 

			Supplementary material

			There is supplementary material associated with this article. Access the material online at: https://dx.doi.org/10.17582/journal.pjz/20240611071658

			Statement of conflict of interest

			The authors have declared no conflict of interests.

			References

			Alam, M.J., Ahmed, K.S., Sultana, A., Firoj, S.M. and Hasan, I.M., 2018. Ensure food security of Bangladesh: Analysis of post-harvest losses of maize and its pest management in stored condition. J. Agric. Eng. Fd. Technol., 5: 26-32

			Beyer, A.H., 1922. Experiments on the biology and tipburn disease of the bean leafhopper with methods of control empoasca mali le baron. J. econ. Ent., 15: 298-302. https://doi.org/10.1093/jee/15.4.298

			Bindra, O.S. and Brar, R.S., 1978. Studies on the natural enemies of Pyrilla perpusilla Walker in the Punjab.Indian Sugar, 28:247-252.

			Butani, D.K., 1964. Sugarcane leafhopper Pyrilla perpusilla Walker. A review. Indian Sugarc. J., 9: 60-75.

			Cunha, T.G.R.V., Veloso, M.M.M., de Araújo, L.G., Tavares, L.F.B., Ribeiro, G.P., Tormen and da Silva, R.S., 2023. Distribution of Dalbulus maidis (DeLong) (Hemiptera: Cicadellidae) and incidence of Maize Rayado Fino Virus and Candidatus phytoplasma asteris in corn succession planning systems. J. Pest. Manage. Sci., 79: 2325-2337. https://doi.org/10.1002/ps.7408

			Deutsch, C.A., Tewksbury, J.J., Tigchelaar, M., Battisti, D.S., Merrill, S.C., Huey, R.B. and Naylor, R.L., 2018. Increase in crop losses to insect pests in a warming climate science. Science, 361: 916–919. https://doi.org/10.1126/science.aat3466

			Ganehiarachchi, G.A.S.M. and Fernando, I.V.S., 2000. Natural enemies of sugarcane planthopper Pyrilla perpusilla Walker (Homoptera: Lophopidae) in the wet zone of Sri Lanka. https://doi.org/10.4038/jnsfsr.v28i3.2662

			Government of Pakistan, 2023. Economic survey of Pakistan: Agriculture, pp. 22–24.

			Howell, J.O. and Pienkowski, R.L., 1971. Spider populations in alfalfa, with notes on spider prey and effect of harvest. J. econ. Ent., 64: 163-168. https://doi.org/10.1093/jee/64.1.163

			Kumar, A. and Yadav, P.R., 2006. Studies on biomass of sugarcane pest, Pyrilla perpusilla Walker under western UP conditions. J. exp. Zool., 9: 173-180.

			Lu, Y.H., Wu, K.M., Jiang, Y.Y., Guo, Y.Y. and Desneux, N., 2012. Widespread adoption of Bt cotton and insecticide decrease promotes biocontrol services. Nature, 487: 362-365. https://doi.org/10.1038/nature11153

			Michalko, R., Pekár, S. and Entling, M.H., 2019. An updated perspective on spiders as generalist predators in biological control. Oecologia, 189: 21-36. https://doi.org/10.1007/s00442-018-4313-1

			Naqvi, S.A.A. and Ashfaq, M., 2014. Estimation of technical efficiency and it’s determinants in the hybrid maize production in district Chiniot: A Cobbdouglas model approach. Pak. J. agric. Sci., 51: 181–188.

			Puri, K.D. and Siddharth, K., 2001. Effect of Pyrilla epidemic (1999-2000) on sugarcane yield and sucrose. Proc. 63rd Annual Conv. Sugar Technol. Assoc., New Delhi, India, pp. 60–68.

			Rahman, K.A. and Nath, R., 1940. Bionomics and control of the Indian sugar-cane leaf-hopper, Pyrilla perpusilla, Wlk. (Rhynchota, Fulg.) in the Punjab. Bull. entomol. Res., 31: 179-190. https://doi.org/10.1017/S0007485300004958

			Reddy, K.M.S., Revannavar, R. and Samad, A.S.N., 2001. Biology and feeding potential of aphid predators Cheilomenes sexmaculata (Coccinellidae: Coleoptera) and Dideopsis aegrota (Fab.)(Diptera: Syrphidae) on rose aphid, Macrosiphum rosae Linn.(Homoptera: Aphididae). J. Aphidol., 15: 83-85.

			Riechert, S.E. and Lockley, T., 1984. Spiders as biological control agents. Annu. Rev. Ent., 29: 299. https://doi.org/10.1146/annurev.en.29.010184.001503

			Savary, S., Willocquet, L., Pethybridge, S.J., Esker, P., McRoberts, N. and Nelson, A., 2019. The global burden of pathogens and pests on major food crops. Nat. Ecol. Evol., 3: 430-439. https://doi.org/10.1038/s41559-018-0793-y

			Virla, E.G., Araoz and Albarracin, E.L., 2021. Estimation of direct damage to maize seedlings by the corn leafhopper, Dalbulus maidis (Hemiptera: Cicadellidae), under different watering regimes. Bull. entomol. Res., 111: 438-444. https://doi.org/10.1017/S0007485321000079

		

	OEBPS/image/Open_Access_logo_black.png





OEBPS/image/Screenshot_2025-06-16_at_10.26.40.png
-©- Spring season
- Fall season

AON-T
AON-9]
AON-01
>OZ.©
0O-LT
190-0C

0190-€1

10-9
dag-6¢
dog-7¢
dog-g|
das-6

1dy-Lz
1dy-07
1dy-¢1
1dy-9

PIEIN-0€

syuerd ozrewr Q1 1od
vjjisndaad g 30 (NGST) Joquinu uedjy

-@- Spring season
- Fall season

syuerd ozrew Q| Jod
s1oddoyges] Jo (NFST) Joqunu uedjA

dag-z

Sampling dates and plant growth stages

+ Sugarcane pyrilla

-©- Spring season
¥ Spiders

-©- Fall season

® Leafhoppers

sjue|d ozrew Q]
10d sxopids pue e[[rIAd sueoreSns
“s1addoyges] Jo (WHSTF) Joquunu Uy

- Spring season
- Fall season

=3 =3 =3 [= (=1
v < o N —

syuerd ozrew 0] Jod (2vaun.y)
s1opids Jo (N ST) Ioquunu uesjA

Sampling dates and growth stages

Sampling dates and plant growth stages





OEBPS/image/1.png
Pakistan J. Zool., vol. 58(2), pp 817-823, 2026

https://dx.doi.org/10.17582/journal.pjz/20240611071658

Seasonal and Phenological Relationship

Between Spiders and Sucking Insect Pests in

Spring and Fall Maize Crops

Nisar Ahmad'*, Sidra Wajid***, Donghui Wu>**, Liang Chang**,
Ahmad Nawaz®, Muhammad Aslam® and Syed Makhdoom Hussain’

!Department of Zoology, University of Jhang, Jhang 35200, Pakistan

2School of Environment, Northeast Normal University, Changchun City, Jilin Province,

China

3State Key Laboratory of Black Soil Conservation and Utilization, Northeast Institute of

Geography and Agroecology, Chinese Academy of Sciences, Changchun, China
‘Key Laboratory of Wetland Ecology and Environment, Northeast Institute of

Geography and Agroecology, Chinese Academy of Sciences, Changchun 130012, China

’Department of Plant Sciences, College of Agricultural and Marine Sciences, Sultan
Qaboos University, Muscat, Oman

’Department of Plant Breeding and Genetics, University of Agriculture, Faisalabad
38040, Pakistan

"Department of Zoology, Government College University, Faisalabad 38000, Pakistan

ABSTRACT

The cultivation of maize (Zea mays L.) holds significant agricultural and economic importance in
Pakistan, ranking as the third most valuable cereal crop after wheat and rice. To develop sustainable
integrated pest management strategies, identifying insect pests and their natural predators is essential
component of IPM. For this, a field experiment was carried out during spring and fall season maize field
crop at the Plant Breeding and Genetics Research Area of the University of Agriculture Faisalabad. The
research focused on the seasonal and phenological relationship between spiders attacking insect pests in
maize field. Using a random plant sampling method, data on nymphal and adult stages of insect pests and
their natural enemies were collected weekly through visual observation. Graphpad prism 5.01 version
was used to present mean numbers (:SEM) per 100 maize plants, as a result, in spring season, leathopper
reached their highest mean population (118.55+21.51) per 100 maize plants on April 20" at reproductive
growth stage but in fall season, at reproductive growth stage leathoppers reach their peaked population
(27.08+6.78) per 100 maize plants on October 13". Among natural enemies, spiders (4raneae) reached
their peak population (34.40+12.36) per 100 maize plants on May 11" at the end week of reproductive
stage in the spring season, however, in fall season; spiders reached their peak population (17.76+2.82)
per 100 maize plants on September 29" at vegetative growth stage. The outcome of this study emphasis
the farmers’ attention at reproductive stage in fall season. These findings would provide the gateway for
future sustainable pest management strategies in maize cropping ecosystem in Pakistan.
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INTRODUCTION

aize (Zea mays L.) being queen of cereals due to

its remarkable yield potential, retains a significant
position among cereal crops after wheat and rice in
Pakistan. Maize contributes 3.0 % to the value added in
agriculture and 0.7 % to the country’s GDP. In the 2022-
23 season, maize cultivation expanded by 4.1 %, covering
1,720 thousand hectares, resulting in a 6.9 % increase
in production to 10.183 million tonnes compared to the
previous year. It gives around 0.6 percent to gross domestic
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