


Diversity and composition of insect communities in the Paddy – Teak agroforest ecosystem of Farmer field in Kowdipally of Medak district, Telangana, India

AbstractRice is a staple food crop across much of India and is one of the country’s most important agricultural products. A Study was conducted in agroforest ecosystem (Rice +Teak) of farmer’s field during Kharif season from July to November 2024-2025 at Medak district, Telangana, India. Investigation of insect fauna in rice ecosystem bordered with teak plantations (agroforest ecosystem) and monocropping rice ecosystem was not studied in the present study area, systematically. So, an attempt was made to document the abundance of insect composition at Farmer’s field in Kanchanpally village of Kowdipally mandal. The present study revealed that altogether 1906 individuals from major insect order like (Lepidoptera, Hemiptera, Araneae, Coleoptera )were collected using different trapping methods, of which highest number of individuals were recorded from order Lepidoptera (Yeloow stem borer) with 342 individuals and least from the order Blattodea with only three individuals in the agroforest ecosystem. Also, study revealed population of natural enemies were higher due to habitat manipulation and reduced insect pest pressure.  
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Introduction
In terms of taxonomic diversity, insects are the most diversified lifeforms on this planet. They comprise approximately 75%–80% of all known animal species, estimated to range from 10 to 30 million species, of which about 1.11–1.70 million have been described (Hailay, 2024). Agricultural crops habitats various group of insects viz., pest, predator, parasitoids and other insects. Insects considered as pest causes significant reduction in crop yields. Recently, biodiversity studies of rice ecosystem gained significant importance as it has key role in ecosystem services, food provisioning is the most obvious ecosystem service derived from rice farming (Chivenge et al (2020). Rice fields are considered as both aquatic and terrestrial habitat for major arthropod species. Any changes made in agricultural ecosystem can alter the populations of pest and their natural enemies. Among  the major yield limiting factor in the crop continuous monocropping is said to be the important one, it has been associated with increased outbreaks especially of monophagous pests like yellow stem borer (Scripophaga incertulas). Agroforestry integrates trees or shrubs with crops and/or livestock, offering increased biodiversity compared to conventional agriculture (Holloway and Stork, 1991). Integrating trees with crops in Agroforestry systems improves microhabitat conditions and regulates microclimate, favoring the breeding and survival of natural enemies and other insects, thereby maintaining ecological balance and supporting greater biodiversity—especially in multistrata agroforestry which provides diverse habitats for insect fauna (Parasiya et al., 2023). Ecosystems with greater diversity of species tend to be more stable than those with lesser species. Also,  Insect population varies and gets influenced by different biotic and abiotic factors. Telangana being located in the heart of the deccan plateau and western part of eastern ghats, exhibit diverse agroclimatic conditions. Monitoring of insect population dynamics  and understanding their biodiversity trends is very crucial for adopting different management practices and it is the vital element of any ecosystem. Ecological importance of agroforestry, especially in tropical regions, research on seasonal arthropod abundance in these systems remains limited (Kishimoto Yamada et al., 2015). The objective of this study was to document baseline insect diversity in agroforest ecosystem where rice crop is bordered with teak plantation on its bunds and to generate a preliminary checklist to support future research on agroforest ecosystem studies.
Material and methods
	Documentation of insect population was performed in Kanchanpally village of Kowdipally mandal of Medak District, Telangana state (Latitude 17.904944° N, Longitude 78.253132° E) from July – November 2024. 
Different insect sampling methods were used for documenting insect population on weekly intervals on random basis. Active sampling methods included use of sweep net  of about 30 cm hoop diameter and 60 cm depth was used to collect flying and jumping insects (Grasshoppers, Yellow stem borer adults and other flies and lepidopteran insects) in the rice canopy, its surroundings and understory vegetation (Sucking pest like Nephotitix virescens  and crickets). Visual observations of insect were done and photographs were taken for documentation and later identification. Passive sampling methods included installation of pheromone traps @ 4 traps per acre, lure was replaced for every 45 days to monitor pest population of yellow stem borer (YSB). Yellow sticky traps were installed @ 4 traps per acre coated with adhesive materials to collect and monitor flying insects (Dipteran flies and Hemipterans). Pitfall traps were used to collect the ground dwelling insects (mole crickets, ground beetles). The collected insects were brought and preserved in insect box and glass vials until further identification was performed. Standard preservation methods were followed and identification of specimens was done according to Triplehorn and Johnson (2005) up to family level. All the data was analysed using Microsoft excel 2021.
Results and discussion
Altogether 1,906 insect individuals under eleven orders with total 36 families were collected. Of the total reported insect orders, Hemiptera was documented with 6 families, Coleoptera and Orthoptera recorded with 5 families each, followed by Araneae, Lepidoptera and Hymenoptera with four families each. Diptera recorded with three families and Odonata reported with two families, Neuroptera, Blattodea and Mantodea were recorded with one family each. In terms of individuals, a greater number of abundance were documented from Lepidoptera with 342 individuals while Blattodea reported with three individuals only (Table 1).

The sequence of insect distribution from maximum to minimum individuals reported at order level were as follows: Lepidoptera (342) > Hemiptera (325) > Hymenoptera (273) > Orthoptera (268) > Odonata (209) > Coleoptera (179) > Araneae (178) > Diptera (83) > Mantodea (27) > Neuroptera (19) > Blattodea (03) (Table 1). 
Table 1. Order wise composition of insect individuals in Kowdipally Agroforest ecosystem
	Insect Order 
	Agroforest ecosystem
	

	Lepidoptera
	342
	

	Hemiptera
	325
	

	Hymenoptera
	273
	

	Orthoptera
	268
	

	Odonata
	209
	

	Coleoptera
	179
	

	Araneae
	178
	

	Diptera
	83
	

	Mantodea
	27
	

	Neuroptera
	19
	

	Mantodea
	27
	

	Total
	1,906
	



Composition of insects at family level were documented as below:
Odonata
Insect predators like damselflies and dragonflies were documented for about 209 individuals within two families viz., Libellulidae with 125 insect individuals and Coenagrionidae with 84 individuals (Table 2). The families reported in present study were in line with Pasham et al., (2025) who studied diversity in agroforest ecosystem of Narsapur and Umer et al. (2022) also reported families like Libellulidae and Coenagrionidae in rice ecosystem. Family Libellulidae reported in current study was also found to be in accordance with (Arulprakash et al., 2017) who studied Odonata diversity in rice ecosystem. The family Coenagrionidae of the order Odonata reports in the current study was also seen in the biodiversity study of aquatic insects by Das & Maity (2019) in Kangsabati River of West Bengal.
Orthoptera
Orthopteran insects  includes grasshoppers, crickets and katydids. Altogether, 268 individuals documented, of which, a maximum of individuals were caught from the family Acrididae with 109 individuals followed by Tettigoniidae with 78 individuals, Pygromorphidae with 51 insects and Gryllidae with 19 individuals  while least number of individuals collected from Gryllotalpidae with only 11 mole cricket population (Table 2). The current study was in accordance with Maretta et al. (2025) who documented Acrididae, Gryllidae, Tettigoniidae, Pygromorphidae in rice ecosystem. Also, Akthar et al. (2012) reported two families viz., Acrididae and Pygomorphidae from rice fields, which were similar with two of five families reported in current research. 
Blattodea
Only three individuals were reported from Kowdipally agroforest ecosystem in the family Blattidae (Table 2). The present findings were in congregation with Hlaing et al. (2018) who also reported one family (Blattidae) from Blattodea in his study of species diversity in rice intensive ecosystem and Temreshev (2020) found Orthopteroid insects (Mantodea, Blattodea, Dermaptera, Phasmoptera, Orthoptera) of agrocenosis of rice fields in Kyzylorda oblast, South Kazakhstan.
Mantodea
Predators like preying mantids, about 27 individuals were collected from order Mantodea within one family viz., Mantidae (Table 2). Sarwat (2022) reported Mantidae family in the order Mantodea in his study.
Neuroptera
A total of 19 individuals of Chrysopidae lacewings were collected which are predatory and feed upon soft bodied insects (Table 2).
Hemiptera
A total of 325 individuals  under six families were collected using different trapping methods (Table 2). Pasham et al. (2025) also reported the families in her study of documenting insect fauna in agroecosystem of Narsapur of Medak district and the family Cicadellidae which was reported with maximum number of insect individuals is in line with studies of Sheela and Delphine (2021) who reported Cicadellidae as most abundant family among the five families (Cicadellidae, Alydidae, Pentatomidae, Delaphacidae and Pseudococcidae) of Hemiptera collected in rice field ecosystem.
Lepidoptera
A total of 342 individuals were reported from the family Crambidae (194) with a greater number of individuals followed by Noctuidae (58), Erebidae (52) and Nymphalidae (38). (Table 2). Akhilandeshwari et al. 2022 reported 6 families of Lepidoptera in rice ecosystem of which 4 families (Erebidae, Noctuidae, Crambidae, Nymphalidae) were in line with families documented in current research and similar findings were recorded by Meena et al. (2018) who reported about ten families (Noctuidae, Erebidae, Arctiidae, Geometridae, Lymantriidae, Sphingidae, Lasiocampidae, Pyralidae, Nymphalidae, Crambidae).
Diptera
In agroforest ecosystem, in total 83 were documented from 3 families with highest individuals from Dolichopodidae with 38 Individuals followed by Culicidae (27) and Muscidae (18) (Table 2). Ponraman et al. (2016) studied diversity of aquatic insects in rice fields who reported a family Culicidae which is also documented in the current ecosystem study and present results were in line with families reported from the studies of Majumder et al. (2013) who recorded most of families of Diptera.
Hymenoptera
In agroforest ecosystem, 273 individuals were collected from 4 families with highest individuals from Formicidae (98) followed by Ichneumonidae (96), Apidae (49) while least individuals were recorded from Vespidae (30) (Table 2). Pasham et al., (2025) also studied hymenopteran diversity , families reported in present study were in line with their work. Results clearly showed that Formicidae  was the most dominant family in the order Hymenoptera dominated which were similar with findings of Leksono et al. (2018). 

Table 2. List of total number of individuals collected from different families in agroforest ecosystem
	S.No
	
	Family

	Total Number of individuals

	1.
	Odonata
	Libellulidae
	125

	
	
	Coenagrionidae
	84

	2.
	Orthoptera
	Acrididae
	109

	
	
	Gryllidae
	19

	
	
	Gryllotalpidae
	11

	
	
	Pygromorphidae
	51

	
	
	Tettigonidae
	78

	3.
	Blattodea
	Blattidae
	3

	4.
	Mantodea
	Mantidae
	27

	5.
	Neuroptera
	Chrysopidae
	19

	6.
	Hemiptera
	Alydidae
	27

	
	
	Cicadellidae
	158

	
	
	Delphacidae
	25

	
	
	Miridae
	56

	
	
	Reduviidae
	29

	
	
	Pentatomidae 
	30

	7.
	Lepidoptera
	Crambidae
	194

	
	
	Erebidae
	52

	
	
	Nymphalidae
	38

	
	
	Noctuidae
	58

	8.
	Diptera
	Dolichopodidae
	38

	
	
	Culicidae
	27

	
	
	Muscidae
	18

	9.
	Hymenoptera
	Apidae
	49

	
	
	Formicidae
	98

	
	
	Ichneumonidae
	96

	
	
	Vespidae
	30

	10.
	Coleoptera
	Carabidae
	26

	
	
	Coccinelidae
	70

	
	
	Scarabidae
	26

	
	
	Staphylinidae
	25

	
	
	Hydrophilidae
	32

	11.
	Araneae
	Lycosidae
	61

	
	
	Oxyopidae
	34

	
	
	Sparassidae
	37

	
	
	Tetragnathidae
	46

	
	Total
	
	1.906




Coleoptera
Altogether 179 Coleopterans belonging to five families, Maximum number of individuals reported from Coccinellidae (70) followed by 32 insect specimens from family Hydrophilidae, 26 individuals each from family Carabidae and Scarabidae whereas minimum number of individuals reported from Staphylinidae (25) (Table 2). The family reported in present study was in line Navya et al., (2025) reported coccinellids as natural enemies in safflower ecosystem. Staphylinidae family reported in the current findings were in line with Sahoo et al. (2020) who record Staphylinidae as most abundant family in the order Coleoptera in his study.
Araneae
In agroforest ecosystem, 178 individuals were recorded from the four families. Maximum individuals reported from Lycosidae (61) followed by Tetragnathidae (46), Sparassidae (37) and minimum individuals from the family Oxypidae (34) (Table 2). The families of Araneae reported in current study were in accordance with Raju et al. (2021) and (Anitha and Vijay, 2016) who studied diversity of predatory fauna in rice ecosystem. Hegazy et al (2021) reported Tetragnathis sps. Spiders as one of the prevailing predatory species in the rice field. Netam and Dupta (2015) reported lynx sps. And Lycosa sp. of spider as predator (Bio agent) upon larvae of pest in the rice ecosystem.-
Diverse insect fauna were reported viz.,  natural enemy families like Ichneumonidae (parasitoids), Predators like Lycosidae, Oxyopidae, Tetragnathidae, Sparassidae, Coccinellidae, Coenagrionidae, Libellulidae, Staphylinidae, Carabidae, Coenagrionidae, Mantidae, Chrysopidae, Miridae, Reduviidae, Pentatomidae stating that habitat manipulation has slightly modified and favoured conditions suitable for natural enemies. Trees, due to their structural complexity and longevity, trees support more diverse arthropod communities than herbaceous crops. Families recorded in the present findings were similar with most of the families nearly twenty one families reported by Mbelede et al (2023) viz., Libellulidae, Acrididae, Gryllidae, Alydidae, Mantidae, Erebidae, Nymphalidae, Pentatomidae, Delphacidae, Cicadellidae, Pyrgomorphidae, Noctuidae, Crambidae, Apidae, Formicidae, Vespidae, Coccinellidae, Muscidae, Gryllotalpidae, Reduviidae, Tettigoniidae which are different pest and natural enemies in rice ecosystem. Families like carabidae, Coenagrionidae, Libelluilidae, Culicidae,Muscidae found in present study were similar to some of the families reported by Das &Maity (2021) in their study of Aquatic entomofauna as biological indicator of water quality. Biodiversity trends done in the present ecosystem were similar to the aim of studies done by Das et al., (2025) viz., Assessing the health of freshwater ecosystems, in evaluating aquatic insect populations.
Conclusion
[bookmark: _GoBack]Altogether 36 taxonomic insect families were reported in the present findings. All the insect individuals reported belonged to different categories viz., pest, predators and parasitoids, but upon analysing the data the population of natural enemies of different families were slightly higher than pest individuals. The reason could be the altered microhabitat conditions, increased survival rate and ecological balance was prevailed due to the presence of trees in the rice habitat. The continuous rice cropping has created favourable condition for certain kinds of insect pests. Moreover, the prevailing warm and humid conditions have favoured rapid multiplication of insect pests and diseases. Integrating tree in agricultural crops enhances microhabitat and stable environment supported more diverse arthropod communities than herbaceous crops and increased long-term farmer income from teak plantations as a win- win approach that reconciling agricultural production and income to farmers. This study is an attempt as baseline diversity study in agroforest ecosystem for future research studies. 
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