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Biodiversity assessment of Insect fauna in Mulberry plantations: A study from Assam Agricultural University, Jorhat



Abstract 
A survey was conducted to study the diversity of insect species between 2024-25 in the campus of Assam Agricultural University, Jorhat. Geographically, Jorhat is located at 116 Meters (381 ft) above MSL and 26.75°N latitude and 94.22°E longitude. The insect specimens were collected from the mulberry gardens located at different locations within the campus of Assam Agricultural University, Jorhat. From the study a high diversity of insect fauna in the mulberry plantations was recorded. The result of the diversity study revealed that Coleopteran (17 species) dominated the other insect fauna followed by Hymenoptera (12 species), Lepidoptera (10 species), Diptera (6 species), Odonata (4 species) and Hemiptera (4 species).  All total 53 insect species were collected and the species were identified with the help of existing literature. The knowledge compiled here will serve as valuable information for future studies aiming to understand more deeply the processes of speciation and faunal formation of insects in Jorhat. 
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1. Introduction 
Insects are the most diverse and largest group of animals with more than millions of species inhabiting on earth. Around 1.5 million species of all organisms have been identified and described. However, estimates suggest that there could be as many as 5.5 to 7 million species. The insects play a vital role in the ecosystem ecology of a particular area. They help in pollination and maintenance of plant community composition and structure via phytophagy (Rahman et.al., 2017)[1]. Insects also act as a bio-indicator for environmental changes because of their ability to distinguish between polluted and non-polluted air pollution loads (Jana et al., 2021)[2]. They act as herbivores, scavengers, detritivores, predators, parasites and hence play a crucial role in sustaining ecosystem health and energy flow. 
Mulberry is a perennial plant with dense foliage that not only considered as a host plant of mulberry silkworm but also serves as a continuous source of food, nutrition, habitat and shelter for numerous insects. Among these insects some of them act as pest which impacts the health and yield of the trees that leads to a unsuccess silkworm rearing, while some are beneficial that helps in pollination, pest control and maintenance of soil health. Keeping in view the importance of presence of insect diversity, a faunal survey was carried out in the mulberry plantations at Assam Agricultural University, Jorhat campus in order to record the faunal biodiversity. 

2. Material and Methods 
2.1. Location, Constitution and Area 
The present investigation was carried out to find the different insect fauna found in the mulberry plantations located at Assam Agricultural University (AAU), Jorhat which belongs to Upper Brahmaputra Valley Zone of Assam. The study was conducted during the period from August 2023 to February 2025. Jorhat district is located at 26.75°N and 94.22°E and has an average elevation of 116 Meters (381 ft) and in Semi-Arid region with summer temperature: 25°–35°C and winter temperature: 23°–11°C.
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Map 1 : The Map of Jorhat
2.2. Methods adopted for the study 
2.2.1 Collection 
Collection of various insects was made from different mulberry plantations of A.A.U campus. The insects were collected in the early hours (6:00 – 9:00 am) and evening hours (15:00 – 17:00 pm) of the day because that is when they are most active and easiest to catch.

2.2.2 Methods of collection 
a) Insect collecting net: The insect collecting net was used for collection of active flying insects. After collection of insects, they were first killed by using vapour of killing agent to facilitate collection. 
b) Light trap: Light traps are used to capture positively phototaxis insects by attracting them with light.
c) Sticky traps: Sticky trap or glue trap are used to capture flying insect pests.
d) Hand picking: Insects were also collected by hand picking from the plants, soil etc. Soil arthropods were collected by hand picking and using berlese funnel. 

2.2.3 Preservation for Taxonomic Study 
To conduct taxonomic study of the collected insect species, pinning, spreading and mounting of the insects is done. Taxonomic key was followed to facilitate identification of the specimen. The goal was achieved by presenting subsequent appropriate diagnostic characters in a series of alternative choices with dichotomous characters (Mayr, 1976)[3].
2. Results and Discussion 
The present study reveals a rich and varied composition of insect species across different taxonomic group. A total of 53 insect species were documented, belonging to six major orders 6 orders- Coleoptera, Hymenoptera, Lepidoptera, Diptera, Odonata and Hemiptera.  All of these 34 families and 53 species belonging to six orders (Table.1) were listed and documented. The species were collected from different ecosystem of mulberry plants and their habitat has been mentioned in Table 1. Most of insect fauna were collected from the plant ecosystem and some from soil ecosystem. The order Coleoptera was dominant with 17 species followed by the order Hymenoptera with 12 species, Lepidoptera with 10 species, Diptera with 6 species, Hemiptera with 4 species and Odonata with 4 species, respectively. The dominance of Coleopterans may be attributed to the ecological conditions of mulberry plantations, which provide abundant leaf litters, woody debris etc. that favor beetle diversity. May coleopterans play significant roles as decomposers and predators, thereby contributing to nutrient cycling and natural pest regulation in the plantation ecosystem. Hymenopterans, the second most abundant group includes bees, wasps and ants which are essential for pollination and maintaining ecological stability. The Lepidopterans recorded in the study are noteworthy due to their dual role as pollinators and herbivores. While some species contribute positively to the ecosystem through pollination, others may pose threats as defoliators that potentially affecting mulberry leaf yield which affects the mulberry silkworm rearing. Similarly, the Dipteran fauna comprised mostly of flies, many of which act as pollinators and in some case act as vectors of plant pathogens. The relatively lower diversity of Odonata and Hemiptera can be explained by their specific ecological requirements. Odonates being predators of smaller insects and indicators of aquatic ecosystem health (Rana and Bhatia, 2025)[4], may have limited representation due to the absence of large water bodies near the plantation. Hemipterans on the other hand include sap-sucking pest some of which directly affect mulberry growth. A similar study on diversity and distribution pattern of Dipteran insects in Jorhat district, Assam, reported Dipterans belonging to 15 families, 20 genera and 12 species (Bora et al., 2015)[5]. Rajkumari et al., 2014[6] also studied diversity distribution pattern of Hymenopteran insects in Jorhat district, Assam and reported the occurrence of Hymenopteran insects belonging to 21 families, 42 genera, and 50 species. Another study in Assam University, Silchar reported 17 species of dragonflies belonging to family Libellulidae have been reported from two different ecosystems in and around Assam University, Silchar where Orthetrum genus was most abundant of all (Neog and Rajkhowa, 2016)[6].The diversity study made by Rahman and his co-workers[1] at Assam Agricultural University, revealed that Coleopteran (64 species) dominated the other insect fauna followed by Lepidoptera (38species), Diptera (25 species) Hymenoptera (22 species), Odonata (19 species) and Hemiptera (11 species). Bora and Meitei (2014)[7] studied on diversity of butterflies (Order: Lepidoptera) in Assam University campus, Cachar district, Assam. From their study they reported a total of 96 species of butterflies belonging to 68 genera and 5 families. 
Overall, the findings of the present study indicate that mulberry plantations around AAU harbor a diverse insect community that encompasses pollinators, predators, decomposers and pests. Such diversity underscores the ecological significance of mulberry agro-ecosystem in sustaining insect biodiversity. From a sericulture perspective, understanding this diversity is crucial for integrated pest management (IPM) and the promotion of ecological balance.  Moreover, the results highlight the importance of conserving the plantation habitat to maintain insect diversity. Any alteration in plantation management, indiscriminate pesticide use or habitat degradation could disrupt this balance, leading to pest outbreaks or decline in beneficial insect populations. Therefore, biodiversity assessments provide valuable baseline data for formulating sustainable sericulture practices that integrate ecological considerations with economic productivity.

Table 1. Diversity of Insects in mulberry plantation of Assam Agricultural University, Jorhat, Assam
	Sl. No 
	Common name 
	Scientific name 
	Order 
	Family 
	Habitat

	1
	Dung beetle
	Onitis philemon
	Coleoptera 
	Scarabaeidae
	Plant ecosystem

	2
	
	Onthophagus species 
	Coleoptera 
	Scarabaeidae
	Plant ecosystem

	3
	
	Catharsius molossus L. 
	Coleoptera 
	Scarabaeidae
	Plant ecosystem

	4
	May- June beetle
	Holotrichia serrata
	Coleoptera
	Scarabaeidae
	Plant ecosystem

	5
	Lady bird beetle
	Coccinella septempunctata 
	Coleoptera 
	Coccinellidae 
	Plant ecosystem

	6
	
	Monochilus sp. 
	Coleoptera 
	Coccinellidae 
	Plant ecosystem

	7
	
	Coccinella californica 
	Coleoptera 
	Coccinellidae 
	Plant ecosystem

	8
	
	Micraspis discolor 
	Coleoptera 
	Coccinellidae 
	Plant ecosystem

	9
	Shiny flea beetle 
	Asphaera lustrans
	Coleoptera 
	Chrysomelidae
	Plant ecosystem

	10
	Shiny green beetle 
	Cetonia aurata 
	Coleoptera 
	Scarabaeidae
	Plant ecosystem

	11
	Blister beetle 
	Mylabris pustulata
	Coleoptera 
	Meloidae 
	Plant ecosystem 

	12
	Ground beetle 

	Chlaerius sericeus
	Coleoptera 
	Carabidae
	Soil ecosystem 

	13
	
	Pheropsophus occipitalis 
	Coleoptera 
	Carabidae
	Soil ecosystem 

	14
	
	Pterostichus melanarius
	Coleoptera 
	Carabidae
	Soil ecosystem 

	15
	
	Carabus nemoralis
	Coleoptera 
	Carabidae
	Soil ecosystem 

	16
	
	Scarites subterraneus 
	Coleoptera 
	Carabidae
	Soil ecosystem 

	17
	Ash weevil
	Myllocerus sp.
	Coleoptera
	Curculionidae 
	Plant ecosystem

	18
	Scuttle fly
	Megaselia scalaris
	Diptera
	Phoridae
	Plant ecosystem

	19
	Mosquito 
	Culex sp.
	Diptera
	Culicidae
	Plant ecosystem

	20
	
	Anopheles minimus
	Diptera
	Culicidae
	Plant ecosystem

	21
	Long legged fly
	Chrysosoma sp.
	Diptera
	Dolichopodidae
	Plant ecosystem

	22
	Common fruitfly
	Drosophila melanogaster
	Diptera
	Drosophilidae
	Plant ecosystem

	23
	House fly
	Musca domestica
	Diptera
	Muscidae
	Plant ecosystem

	24
	White fly
	Aleurodicus dispersus
	Hemiptera
	Aleyrodidae 
	Plant ecosystem

	25
	Black scale insect
	Saissetia nigra
	Hemiptera
	Coccidae
	Plant ecosystem

	26
	Jassid
	Empoasca flavescens
	Hemiptera
	Cicadellidae 
	Plant ecosystem

	27
	Pink mealybug 
	Maconellicoccus hirsutus
	Hemiptera
	Pseudococcidae
	Plant ecosystem

	28
	Paper wasp

	Polistes humilis 
	Hymenoptera 
	Vespidae 
	Plant ecosystem 

	29
	
	Polistes hebraeus 
	Hymenoptera 
	Vespidae 
	Plant ecosystem

	30
	
	Polistes fuseatus
	Hymenoptera 
	Vespidae 
	Plant ecosystem

	31
	Little Bee 
	Apis florea 
	Hymenoptera 
	Apidae 
	Plant ecosystem

	32
	Rock Bee 
	Apis dorsata 
	Hymenoptera 
	Apidae 
	Plant ecosystem

	33
	Western Bee 
	Apis mellifera 
	Hymenoptera 
	Apidae 
	-

	34
	Stingless bee 
	Tetragonna irridepennis
	Hymenoptera 
	Apidae 
	Plant ecosystem 

	35
	Carpenter bee 
	Xylocopa aestuans
	Hymenoptera 
	Apidae 
	Plant ecosystem 

	36
	
	X. fenestrata
	Hymenoptera 
	Apidae 
	Plant ecosystem 

	37
	Braconid wasp
	Apanteles obliquae
	Hymenoptera
	Braconidae
	Plant ecosystem

	38
	Acrobat ant
	Crematogaster sp.
	Hymenoptera
	Formicidae
	Plant ecosystem

	39
	Red ant
	Oecophyla smaragdina
	Hymenoptera
	Formicidae
	Plant ecosystem

	40
	Yam hawk moth
	Theretra nessus
	Lepidoptera 
	Sphingidae
	Plant ecosystem 

	41
	Wasp moth
	Amata sp.
	Lepidoptera
	Erebidae
	Plant ecosystem 

	42
	Macro moth
	Xyleutes mineus
	Lepidoptera
	Cossidae
	Plant ecosystem 

	43
	Bihar hairy caterpillar
	Spilosoma obliqua
	Lepidoptera
	Erebidae
	Plant ecosystem 

	44
	Danaid eggfly
	Hypolimnas misippus
	Lepidoptera
	Nymphalidae
	Plant ecosystem 

	45
	Hawk moth
	Theretra oldenlandiae
	Lepidoptera
	Sphingidae
	Plant ecosystem 

	46
	Tussock caterpillar
	Euproctis sp.
	Lepidoptera
	Lymantriinae
	Plant ecosystem

	47
	Leaf roller
	Glyphodes pyloalis
	Lepidoptera
	Pyralidae
	Plant ecosystem

	48
	Spanworm 
	Hemerophilla atrilineata
	Lepidoptera 
	Geometridae
	Plant ecosystem

	49
	Cutworm 
	Spodoptera litura
	Lepidoptera
	Noctuidae
	Plant ecosystem

	50
	Common scarlet
	Crocothemis tullia
	Odonata
	Libellulidae
	Plant ecosystem

	51
	Common clubtail
	Ictinogomphus rapax
	Odonata
	Gomphidae
	Plant ecosystem

	52
	Indian hooded darlet
	Agriocnemis kalinga
	Odonata
	Coenagrionidae
	Plant ecosystem

	53
	Sapphire eyed spreadwing
	Lestes praemorsus
	Odonata
	Lestidae
	Plant ecosystem



[image: ]Fig. 1. Percentage proportion of insect species of different orders present in mulberry plantation at Assam Agricultural University, Jorhat, Assam.










4. Conclusion 
All total 53 species were collected from the mulberry gardens located at different locations within the campus of Assam Agricultural University, Jorhat. The diversity study revealed that Coleopteran (17 species) were most dominant followed by Hymenoptera (12 species), Lepidoptera (10 species), Diptera (6 species), Odonata (4 species) and Hemiptera (4 species). From the study of the insect diversity present in the mulberry plantations, it helped to acquire a thorough knowledge on identifying the beneficial and harmful insect species present and thus will help in adopting proper management practices. It will also provide useful information for future studies of faunal diversity of insects in Jorhat, Assam.
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