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			Abstract | Uzbekistan is renowned for its fruit production among the Central Asian countries, due to its diverse agro-climatic conditions. Maloideae orchards, which include fruit varieties like apples and pears, are especially prominent throughout the country. The current study was carried out in Maloideae orchards of Tashkent and seven districts of central Fergana. The study was conducted on the mites and moths attacking the orchards in the area during the fruit growing season from 2020-2022. The extent of attack on leaves and damage was also calculated. Among spider mites the two species Tetranychus viennensis and Tetranychus urticae were found in abundant in all regions infesting the apple and pear orchards. The natural enemies of these mites were also found, which were Scolothrips acariphagus and Stethorus punctillum in the orchards. A detailed graph of the natural enemies recorded during the studies is also presented in the paper. Two species of moths, Cydia pomonella and Grapholita molesta, infested the orchards. The infestation of C. pomonella was more severe than that of G. molesta in quince orchards, while the infestation levels were similar in apple and pear orchards. These natural enemies play a vital role in controlling different stages of the mites. The mass rearing and commercial production of these predators has been started for controlling different insects’ pests attacking fruit orchards.

		

		
			Received | April 03, 2025; Accepted | May 14, 2025; Published | June 24, 2025	

			*Correspondence | Hussain Ali, Directorate of Agriculture Research, Peshawar, Pakistan; Email: hussaintanha@yahoo.com 

			Citation | Abduhakimova, G.Z., K.S. Qo’chqarali o’g‘li, S.M. Rakhmatjonovich, H. Ali, E.M. Amanbayevich  and A.M. Shavkatovna. 2025. Diversity and abundance of mite and moth pests in maloideae orchards with records of their associated natural enemies. Pakistan Journal of Agricultural Research, 38(2): 12-17.

			DOI | https://dx.doi.org/10.17582/journal.pjar/2025/38.2.12.17

			Keywords | Tetranychus urticae, Stethorus punctillum, Cydia pomonella, Grapholita molesta

			[image: ]

			Copyright:  2024 by the authors. Licensee ResearchersLinks Ltd, England, UK.

			This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

		

		
			Introduction

			Uzbekistan holds a unique position due to the diversity and richness of its fruit tree species. In recent years, extensive efforts have been made to boost fruit production, create new local and intensive orchards, and enhance the sector. However, pest insects have begun to inflict significant damage on fruit trees in the country. Given this, one of the pressing issues today is to thoroughly examine the species composition of pests in Uzbekistan’s fruit-growing areas, identify their geographical distribution and bioecological characteristics, assess the consequences of large-scale pest outbreaks, and develop a specialized database to organize effective pest control methods. Additionally, recent agricultural reforms, the growing share of fruit and vegetable crops in export markets, and the ongoing implementation of market mechanisms in the sector have made it a priority to address these challenges. The lack of systematic application of effective strategies, particularly in horticulture, viticulture, and vegetable cultivation, coupled with insufficient scientific focus, has resulted in the underutilization of the industry’s full potential (Alimukhamedov and Adashkevich, 1983; Ganieva et al., 2021; Mirziyoev, 2017).

			Recently herbivorous mites and frugivores have become a widespread and significant threat to garden crops across all Central Asian republics. These pests are among the primary culprits causing substantial damage to fruit farming in Uzbekistan. To control them, it is essential to apply various acaricides 3-4 times annually. However, the use of traditionally employed chlorinated organochlorine chemicals is now prohibited in global practice due to their negative impact on ecology and human health. Chemical treatments promote resistance (adaptation) in mites and other pests, while also eliminating beneficial predatory and parasitic species that help control mite and pest populations in orchards. Moreover, the chemical residues contribute to environmental pollution, exacerbating the ecological crisis (Ganieva et al., 2021; Mirziyoev; 2017; Yanar and Ecevit, 2008).

			Phytophagous mites have caused significant damage to orchards by sucking cell sap and inflicting injury, which also makes the plants more susceptible to diseases. Various control methods are available, and among them, relying on natural predators is an eco-friendly and sustainable option. Biological control is widely regarded as an effective pest management strategy, as it helps maintain a clean environment without disrupting the natural balance (Balykin et al., 2021; Yanar and Ecevit, 2008; Bostanian et al., 2006). Moths are causing significant harm to orchards, with the codling moth being a particularly harmful pest. This moth goes through five instars and feeds on the fruit, causing extensive damage to orchards (Erler and Tosun 2023). Maloideae orchards are also vulnerable to attacks from the oriental fruit moth (Grapholita molesta). The extent of damage and infestation varies depending on the fruit variety and is positively correlated with environmental conditions (Ma et al., 2023).

			The current study was conducted to assess the infestation of phytophagous mites across different regions and fruit types, as well as to document the natural enemies of these mites in the Maloideae orchards.

			Materals and Methods

			Location

			The studies were conducted in various locations of Tashkent and seven districts of Fergana during the active season from 2020 to 2022. In Tashkent region, the 11 districts studied included Kibray, Tashkent, Yukori Chirchik, Orta Chirchik, Kuyi Chirchik, Zangiota, Okhangaron, Bekobod, Piskent, Boka, and Chinoz. The seven districts of Central Fergana included Uchkuprik, Rishton, Bogdod, Yazyavan, Tashlak, Buvaida, and Oltariq. Generally accepted zoological, entomological, and acorological methods are used during the research. Field research was carried out from early spring to late autumn based on methods of (Dospekhov,1979; Lakin, 1990; Lindit, 1964).

			Specimens collection and identification

			For the collection of insects and mites standard procedure was used. Entomological nets were used for the collection of insects. Before collecting insects, the behavior was observed for some time. The insects were pinned, preserved and labeled according to the host and date of collection. For mites the leaves were collected and were brought to the labs and mites were collected from the infested leaves. Slides were prepared and were used for identification and were then stored in the laboratory. The collected mites and insects were identified using different taxonomic keys and were labeled accordingly. The specimens were deposited in the museum for records.

			 

			Mites and natural enemy population

			Mite populations were recorded from infested leaves collected across various localities at different intervals. Similarly, the populations of natural enemies were monitored at these same locations during the same periods, and the data are represented in the tables and graphs. A total of 100 leaves were collected from apple, pear, and quince orchards, and the number of mites per leaf was calculated. The data were then categorized based on their abundance, including low, average, and high populations, which were indicated using distinct markers.

			The collected natural enemies, including mites and moths, were accurately identified using different identification keys. The abundance of the recorded natural enemies was calculated and was organized by taxonomic orders.

			Statistical analysis

			All the recorded data were subjected to statistical analysis using computer program. MS Excel was used for the analysis. Descriptive Statistics were used for the data analysis. Mean and standard deviation was calculated. 

			Results 

			Mite species infestation in maloideae orchards

			The primary mites infesting Maloideae orchards belong to the spider mite family (Tetranychidae). Two species of herbivorous mites from the Tetranychidae family were identified: the hawthorn spider mite (T. viennens Zacner), a common species, and the two-spotted spider mite (T. urticae Koch, 1836). The infestation levels in different locations are presented in Table 1. T. viennensis was abundant in all orchards compared to T. urticae. 

			Table 1: Interdistrict species diversity of mites attacking the Maloideae orchards.

			
				
					
					
					
					
				
				
					
							
							Species name

						
							
							Interdistrict spread

						
					

					
							
							
							Bekobod, Bostanlik, Tashkent, Kibray

						
							
							Zangiota, Tashkent, Okkurgan, Okhangaron

						
							
							Okhangaron, Piskent, Chinoz, Yangiyol

						
					

					
							
							The Hawthorn Spider Mite Tetranychus viennensis Zacner

						
							
							(307±9) ***

						
							
							(305±8) ***

						
							
							(312±13) ***

						
					

					
							
							Two-spotted spider mite Tetranychus urticae Koch, 1836

						
							
							(202±7) **

						
							
							(206±11) **

						
							
							(201±9) **

						
					

				
			

			* rare species lowest population per 100 leaves, ** common species moderately population per 100 leaves,  *** abundant species highest population per 100 leaves.

			Mite infestation in various fruits orchards 

			The two-spotted spider mite (T. urticae) was observed as abundant in common species in apple and quince, while rarely found in pear orchards across nearly all districts of the Tashkent region, including Bekobod, Bostanlik, Kibray, Zangiota, Okkurgan, Okhangaron, Piskent, and Chinoz. Tetranychus viennensis infestation was highest in apple followed by quince and lesser infestation was recorded in pear orchards (Table 2).

			Table 2: Mite infestation on various fruits species.

			
				
					
					
					
					
				
				
					
							
							Species name

						
							
							Fruit species

						
					

					
							
							Apple

						
							
							Quince

						
							
							Pear

						
					

					
							
							Tetranychus viennensis Zacner

						
							
							(317±9) ***

						
							
							(225±9)**

						
							
							(78±6)*

						
					

					
							
							Tetranychus urticae Koch, 1836

						
							
							(310±11)***

						
							
							(70±4)*

						
							
							(9±2)*-

						
					

				
			

			* Rare species lowest population per 100 leaves, ** common species moderately population per 100 leaves, *** abundant species highest popoulation per 100 leaves.

			Natural enemies of mites

			A total of 17 natural enemies belong to 5 orders and 7 families were recorded that were feeding on mites in both areas. Among them 7 species belonging to Coccinellidae family, two species each to Chrysopidae, Surphidae, Anthosoridae and Miridae and one each from Aeolothripidae and Thripidae. Highest number of species 7 were recorded from coleoptera order followed by 4 species from Hemiptera and 2 each from Thysanoptera, Neuroptera and Diptera order. Among the mentioned beneficial insects, Coleoptera consist of 41.2%, Hemiptera 23.5%, and Thysanoptera, Neuroptera and Diptera orders was 12% (Figure 1).
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			Figure 1: Percentage composition of natural enemies of mites, by taxonomic order.

			Among the beneficial insects observed in the Maloideae orchards, specialized biocontrol agents like Scolothrips acariphagus, Stethorus punctillum, Psyllobora vigintiduopunctata, Coccinella septempunctata, Chrysopa carnea, and Harmonia axyridis play a crucial role in managing mite infestations within the orchards Figure 2.
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			Figure 2: (A) Spider mite colony and its natural enemy Psyllobora vigintiduopunctata (Linnaeus, 1758); (B) larva and imago of Coccinella septempunctata.

			Moths attacking the maloideae orchards

			Two types of moths, Cydia pomonella and Grapholita molesta, were found to cause serious damage to the orchards. Both pests belong to Tortricidae family, a group of dangerous pests that cause significant damage to the orchards. The pest larval instars were attacking the fruits and causing damage in the orchards. The infestation of C. pomonella and G. molesta was similar in apple and pear orchards, while G. molesta population was lower in quince orchards Table 3.

			Table 3: Distribution of frugivores species by Maloideae tree species.

			
				
					
					
					
					
				
				
					
							
							Species name

						
							
							Fruit orchards

						
					

					
							
							Apple

						
							
							Quince

						
							
							Pear

						
					

					
							
							Cydia pomonella (Linnaeus, 1758)

						
							
							(326±12)***

						
							
							(202±9) **

						
							
							(59±4) *

						
					

					
							
							Grapholita molesta (Busck, 1916)

						
							
							(318±9) ***

						
							
							(62±3) *

						
							
							(55±5) *

						
					

				
			

			* Rare species lowest population per 100 trees, ** common species moderately population per 100 trees, *** abundant species highest popoulation per 100 trees.

			Natural enemies of moths

			A total of 23 species belonging to 5 orders, 9 families, and 22 genera were recorded in them as a natural enemy for moths in the orchards. Among the listed beneficial insects, the Hymenoptera order was the most dominant, accounting for 47.83%, followed by Coleoptera at 26.09%, and the Hemiptera 13.04%. Representation from the Neuroptera was 8.70%, while the Diptera contributed 4.35% Figure 3.

			Elasmus albipennis of the Eulophidae family, Dibrachys cavus of Pteromalidae, Ageniaspis fuscicollis of the Encyrtidae family, Blondelia nigripes of the Tachinidae family Campalomma verbaci and Deraeocoris punctulatus from the Miridae family and Nabis ferus from the Nabidae family were the prominent biocontrol agents feeding on different stages of moths Figure 4. 
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			Figure 3: Relative abundance (%) of moth-associated natural enemies by taxonomic order.
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			Figure 4: Natural enemies of moths: A. Deraeocoris punctulatus, B. Nabis ferus.

			Discussion

			During the current studies two mite species were found to be abundant in all districts of Tashkent and central fergrana infesting the Maloideae orchards. The two species are Tetranychus viennensis Zacner and Tetranychus urticae. The infestation of both mite species was high in apple compared to pear and quince. The mites attack the leaves and suck cell sap disturbing photosynthesis and causing weakness in plant which affect quality and quantity of the fruit bearing trees. The current studies are in line with those of Yanar and Ecevit (2008) and Kasap (2003) who reported that the spider mites of Genus Tetranychus are severely damaging the fruit orchards and especially the apple orchards and the population fluctuates with season and time. Balykina et al (2021) also report high infestation of T. urticae high infestation in apple orchard in the neighboring countries of Uzbekistan which are in conformity with our findings. 

			A total of 17 species of natural enemies of mites were recorded in these studies. Among them seven were from Coccinellidae family, two species each to Chrysopidae, Syrphidae, Anthosoridae and Miridae. Conncinellidae were highest and abundant in number. These findings are in similarity with those of Attia et al. (2013). They studied that the Coccinellidae family is an efficient biological control agent of spider mites in orchards. A few hundred Coccinellidae can control thousands of mites as they have great feeding capacity. Chrysopidae and Syrphidae are also considered good natural enemies for controlling the mites population (Wilson et al., 1991).

			Two types of moths Cydia pomonella and Grapholita molesta were causing damage to the Maloideae orchards. The infestation of both moths was high in apples compared to quince and pear in all the localities. Earlier studies of Kamusiime et al. (2023) are in conformity that these moths severely damaged the Maloideae orchards. Further they reported that Cydia pomonella is a devasting pests in all apple growing areas. The pest affects the production and quality of fruits severely and if not timely managed the loss can be high. 

			A total of 23 species of biocontrol species belonging to 5 orders, and 9 families were recorded for both moths. Among the biocontrol agents the order Hymenoptera is most dominant, accounting for 47.83%. Hymenopterous wasps are efficient biological control agents in the studies area and help in lowering the population of moths. Lacey  and Unruh (2005) also reported that the order Hymenoptera was to be considered as an effective agent for the moth control in orchards. They also studied that the Parasitism of these wasp can reach up to 40% and can significantly reduce the moth population. 

			Conclusion 

			Maloideae Orchards are often plagued by infestations of mites and moths, which can severely impact both the quality and quantity of the fruit, leading to significant financial losses for farmers. Fortunately, nature provides several biocontrol agents that can effectively combat these pests. These natural predators, when mass-reared and released into orchards, can significantly reduce the populations of mites and moths, offering a sustainable and eco-friendly solution to pest control. By utilizing biological control methods, farmers can minimize the damage to their crops, ultimately protecting their yield and ensuring long-term productivity in the orchards.

			Acknowledgments

			We are grateful to all the heads of farms in the Tashkent region for their cooperation in studying scientific works on the species composition of pests and their entomophages, as well as to the director of the Institute of Zoology of the Academy of Sciences of the Republic of Uzbekistan B.R. Kholmatov for support and creating conditions for the implementation of scientific research in this area.

			Novelty Statement

			The research identifies the primary insects and pests affecting Maloidae orchards, along with their natural predators. These natural enemies can be utilized to manage pest populations, promoting sustainable agriculture.

			Author’s Contribution

			Z.A. Ganieva, S.Q. Kimyonazarov and M.R. Shermatov: Conducted the experiments and gathered the data.

			Hussain Ali, M.A. Embergenov and M. Sh. Akhmedova: Assisted with data analysis and contributed to writing the initial draft. 

			Hussain Ali: Revised the manuscript and submitted it for publication.

			Conflict of interest 

			The authors have declared no conflict of interest.

			References

			Alimukhamedov S.N. and B. Adashkevich. 1983. Integrated system: How to implement it in plant protection. Moscow, 7: 17-22.

			Attia, S., K.L. Grissa, G. Lognay, Bitume, E., Hance, T., and Mailleux, A. C. 2013. A review of the major biological approaches to control the worldwide pest Tetranychus urticae (Acari: Tetranychidae) with special reference to natural pesticides. J. Pest Sci., 86: 361–386. https://doi.org/10.1007/s10340-013-0503-0

			Balykina, E.B., T.S. Rybareva and L.P. Yagodinskaya. 2021. Population of Tetranychidae mites on apple trees and methods of restraining the number of resistant races in crimea. In: E3S web of conferences, EDP Sciences, 254: 06009. https://doi.org/10.1051/e3sconf/202125406009

			Bostanian, N.J., J.M. Hardman, G. Racette, J. Franklin and J. Lasnier. 2006. Inventory of predacious mites in quebec commercial apple orchards where integrated pest management programs are implemented. Ann. Ent. Soc. Am., 99(3): 536–544. https://doi.org/10.1603/0013-8746(2006)99[536:IOPMIQ]2.0.CO;2

			Dospekhov, B.A., 1979. Methods of field experience with the basics of statistical processing of research results//4th  ed. Re-slave and additional M.: Kolos, 416 .

			Erler, F. and H.S. Tosun. 2023. Mass-trapping the codling moth, Cydia pomonella (L.) (Lepidoptera: Tortricidae), using newly designed light trap reduces fruit damage in apple orchards. J. Plant Dis. Prot., 130: 795–807. https://doi.org/10.1007/s41348-023-00735-7

			Ganieva, Z.A., M.U. Mansurkhudjaeva, Z.Y. Akhmedova, K. Ganiev, K.P. Burieva and O.T. Sobirov. 2021. Study of main pests of seed orchards of tashkent region in the fall season. Turk. On. J. Qual. Inq., 12(8): 4591–4598.

			Gulati, R., 2014. Eco-friendly management of phytophagous mites. In: Integrated pest management academic press. pp. 461-491. https://doi.org/10.1016/B978-0-12-398529-3.00023-3

			Kamusiime, E., J.S. Nantongo and C. Wacal. 2023. Insect pests in apple (Malus domestca Borkh) gardens. GSC Adv. Res. Rev., 15: 30-53. https://doi.org/10.30574/gscarr.2023.15.1.0109

			Kasap, I., 2003. Life history of hawthorn spider mite Amphitetranychus viennensis (Acarina: Tetranychidae) on various apple cultivars and at different temperatures. Exp. Appl. Acarol., 31(1-2): 79-91. https://doi.org/10.1023/B:APPA.0000005141.45970.f7

			Khojaev, S.T., 2013. The structure and essence of the adapted plant protection system and the biological method contained in it FAN publishing house of the UzR FA., Tashkent, pp. 100. 

			Khojaev, S.T., 2019. Basics of general and agricultural entomology and integrated protection system. Yangi Nashr Nashriyoti, Tashkent, pp. 377. 

			Lacey, L.A. and T.R. Unruh. 2005. Biological control of codling moth (Cydia pomonella, Lepidoptera: Tortricidae) and its role in integrated pest management, with emphasis on entomopathogens. Vedalia, 12(1): 33-60.

			Lakin, G.F., 1990. Biometrics. M.: Higher School, pp. 323.

			Lindt, I.I., 1964. Biology of the common spider mite (Tetranychus telarius L.) in South Tajikistan. Dushanbe: pp. 115. 

			Ma, A., H. Zhang, H. Ran, X. Yang, J. Hao, J. Zhang, H. Li, Z. Yu, X. Wang, X.Z. He and J. Li. 2023. Prediction of seasonal population dynamics of Grapholita molesta (Busck) and Adoxophyes orana (Fischer von Röslerstamm) in peach orchards using sex pheromone trap and degree-days and its implications in pest management. Front. Agron., 5: 1269977. https://doi.org/10.3389/fagro.2023.1269977

			Mansurkhudjaeva, M.U., Z.A. Ganieva, I.I. Zokirov, D.B. Daminova, G.S. Mirzaeva and K.P. Burieva. 2021. Biotsenotic relations of aphids (Homoptera, Aphidoidea) with acclimatized trees and shrubs. Nat. Vol. Ess. Oil, 8(4): 4778-4790.

			Mirziyoev, S.M., 2017. We will build a free and prosperous democratic state of Uzbekistan together. Tashkent, pp. 56.

			Wilson, L.T., P.J. Trichilo and D. Gonzalez. 1991. Natural enemies of spider mites (Acari: Tetranychidae) on cotton: Density regulation or casual association? Environ. Ent., 20(3): 849–856. https://doi.org/10.1093/ee/20.3.849

			Yanar, D. and O. Ecevit. 2008. Species composition and seasonal-occurrence of spider mites and their predators in sprayed and unsprayed apple orchards in Tokat, Turkey. Phytoparasitica, 36: 491–501. https://doi.org/10.1007/BF03020296

		

	OEBPS/image/Image4745539.png





OEBPS/image/Image4745282.png
5555555555
44444444

afejuanlad





OEBPS/image/Image4745534.png
Percentage

60

50

40

30

20

10

Hymenoptera

=

Diptera

Coleoptera
Order

=

Nuroptera

Jesisecsct

Hemiptera





OEBPS/image/1.png
OPEN aACCESS Pakistan Journal of Agricultural Research

™

Check for

o updates
Research Article

Diversity and Abundance of Mite and Moth Pests in Maloideae
Orchards with Records of Their Associated Natural Enemies

Ganieva Zumrad Abduhakimova', Kimyonazarov Sardorbek Qo’chqarali 0’g‘li?, Shermatov Malikjon
Rakhmatjonovich’, Hussain Ali**, Embergenov Muratbay Amanbayevich'?> and Akhmedova Mohira
Shavkatovna’

lRepublican Scientific and Production Center for Termite Control at the Institute of Zoology, Academy of Sciences of Uzbekistan,
Tashkent, Uzbekistan; *Institute of Zoology of the Academy of Sciences of the Republic of Uzbekistan, Tushkent, Uzbekistan;
3Fergana State University, Fergana Uzbekistan; ?Directorate of Agriculture Research, Peshawar, Pakistan; s Urgench Innovation
university, Khorezm Region, Uzbekistan.

Abstract | Uzbekistan is renowned for its fruit production among the Central Asian countries, due to its

diverse agro-climatic conditions. Maloideae orchards, which include fruit varieties like apples and pears, are

especially prominent throughout the country. The current study was carried out in Maloideae orchards of
Tashkent and seven districts of central Fergana. The study was conducted on the mites and moths attacking

the orchards in the area during the fruit growing season from 2020-2022. The extent of attack on leaves

and damage was also calculated. Among spider mites the two species Zefranychus viennensis and Tetranychus

urticae were found in abundant in all regions infesting the apple and pear orchards. The natural enemies of
these mites were also found, which were Scolothrips acariphagus and Stethorus punctillum in the orchards. A

detailed graph of the natural enemies recorded during the studies is also presented in the paper. Two species

of moths, Cydia pomonella and Grapholita molesta, infested the orchards. The infestation of C. pomonella was

more severe than that of G. molesta in quince orchards, while the infestation levels were similar in apple and

pear orchards. These natural enemies play a vital role in controlling different stages of the mites. The mass

rearing and commercial production of these predators has been started for controlling different insects’ pests

attacking fruit orchards.
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