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Abstract:

A study investigated to explore the comparison of insect species composition in natural, semi natural and
Man-made ecosystems at Kuttiady village, Kozhikode district of Kerala state, Southern India. Collection of
insects belonging to different order and family was made by using variety of collection equipments and
methods due to the diversity in their habitate. Study was carried out at selected habitats from August 2020-
January 2021. A total of 51 insect species belonging to 8 different orders and 34 different families were
recorded in the study area. Among these, 23 species were identified from natural ecosystem (12 families),
17 from semi-natural ecosystem (12 families) and 11 from Man-made ecosystem (11 families). During the
present investigation high species composition was recorded in natural ecosystem followed by semi-natural
ecosystem whereas the minimum species composition was noticed in Man-made ecosystem. The study
conclude that the natural ecosystem support the existence of rich insect species might be due to favourable
environmental and habitat conditions. Therefore, the continuous monitoring and conservation of natural
ecosystems is highly essential for the sustenance of rich flora and fauna.
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Introduction

Biodiversity of insects means the variety or total array of different species of them that evolution has
brought into existence. This is the most striking feature of insect life in the earth. This biodiversity is rather
distributed heterogeneously across the earth (Ambrose, 1995). The class insecta is a huge and highly
diversified group of animal Kingdom with 1.5 million species representing nearly 90% of the fauna (Mani,
1982). Till now about 8,00,000 species of living insects (Mandal, 2006) and 2,000 species of fossil insects
have been recorded and yet the large number of species to be discovered in future (Tembhare, 1997).
Biodiversity is the variability among living organisms from all sources including interalia, terrestrial,
marine and other aquatic ecosystems and the ecological complexes of which they are part; this include
diversity within species between species and ecosystem. The members of the class -insecta are arranged in
29 orders (Grimaldi, 2005; Arillo, 2006). Four of these orders are the Coleoptera, Diptera, Hymenoptera,
and Lepidoptera account for 81% of all the described species of living insects. The order Lepidoptera is
one of the most species-rich groups of insects, with an estimated number of species close to 146,000
(Bakowski and Doku-Marfo, 2009).

Insects are extremely diverse and important to ecosystems (Spellerberg and Fedor, 2003) and they are what
make the ecosystems tick, remarked (Samways, 1994). Understanding the extent of insect diversity is one
of the major challenges in modern ecology. They have permeated the diverse and essential natural
processes that sustain biological systems, making up over 75% of known species of animals. Thus, the
diversity and ecological importance of insects makes them very valuable for studies of biodiversity.
Similarly, Insects have great potential for understanding ecosystems and as measures of ecosystem health,
but the incompleteness of knowledge and the limitation of resources increase the difficulty of work on
insect biodiversity (Danks, 1996). The present study dealt the comparative short-term assessment on the
species composition of insects in three different ecosystems such as natural, semi-natural and Man-made
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ecosystems at Kuttiady village, Kozhikode district, Kerala. The identification was done and the insects
were arranged according to their order and family.

Materials and Methods
Study Area

Present work was made in Kuttiady (Lat. 11.6543° N; Long. 75.7535° E) village, Kozhikode district,
Kerala, India. Three areas were selected for the investigtion. The natural ecosystem is purely natural that is
Kuttiady river side was selected for this study and their formation is not in any way influenced by human
activity. Semi-natural ecosystem had retained most of original flora and fauna (grass land present in
Kuttiady village). Banana plantation in same village was selected as the Man-made ecosystem. Study was
carried out at selected habitats from August 2020-January 2021.

Collection of Insects

Collection of insects from different order and family is done by using variety of collection equipments and
methods because of the diversity in their habitate. The flying insects such as dragonflies, butterflies, moths
and wasps were collected mainly using aerial nets. The crawling and dwelling insects were collected by
pitfall method (Sabu and Shiju, 2010). Also other methods like yellow pan trap (Roulston et al. 2007;
Saunder and Luck, 2013), and light trap (Kato et al., 2000) were used for compleation of collection at
proper time.

Identification of Insects

Pertinent details such as the binomial hame of insect, collected ecosystem and other relevent data of the
insect were recorded. The insects were collected and identified using the stand key (Tikader 1986) and
further confirmed by taxonomist (Dr. R. Nagarajan, AVC College, Mannampandal, Mailaduthurai, Tamil
Nadu, India) by analysing their morphological features and habitates. Hand lens was used for the
identification process. The collected insects were photographed by using camera (Canon 50D) and Handset
(Redmi note 75s).

Result

The study was conducted in three different ecosystems (i) Natural Ecosystem,
(if) Semi-Natural Ecosystem, (iii) Man-made Ecosystem in Kuttiady village, Kozhikode district, Kerala. A
total of 51 insect species belonging to 8 orders and 34 families were recorded in the study area. Among
these, 23 species (Fig. 1) were identified from Natural ecosystem (12 families), 17 species (Fig. 2) from
Semi-natural ecosystem (12 families) and 11 species (Fig. 3) from Man-made ecosystem (11 families).
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Fig. 1 Order-wise distribution of identified insect species in natural ecosystem

JETIR2105538 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | e44


http://www.jetir.org/

© 2021 JETIR May 2021, Volume 8, Issue 5 www.jetir.org (ISSN-2349-5162)

Number of species

2IIIIL

Lepidoptera  Diptera Coleoptera  Odonata Hymenoptera
Name of the orders

Fig. 2 Order-wise distribution of identified insect species in semi-natural ecosystem
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Fig. 3 Order-wise distribution of identified insect species in man-made ecosystem

During the present investigation high species composition (23 species) was recorded from Natural
ecosystem (Table 1). Semi-natural ecosystem results the second highest species composition (17 species)
(Table 2). Minimum number of species composition (11 species) were recorded in Man-made ecosystem
(Table 3).

Compare to other two ecosystems maximum number of insects are identified from natural ecosystem
(Kuttiady river side). Total of 23 species are recorded from 5 orders (Fig. 4) and 12 different families.
From this 5 orders, Lepidoptera was the highest order in natural ecosystem, 10 species are belongs to this
order. There are three families namely Nymphalidae, Pieridae and Riodinidae were reported in
Lepidoptera. Most of the species represent the family Nymphalidae (7 species) and 2 species are in family
Pieridae. Only a single species was represent the family Riodinidae. The second largest order in natural
ecosystem is Odonata. It comprised total 6 species from two different families. In these two families,
Libellilidae was the highest family with 5 species and family Gomphidae with a single species. Order
Orthoptera contain three species each from three different families, they are Tettigoniidae,
Rhaphidophoridae, and Acrididae.
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Fig. 4 Percentage composition of insects in natural, semi-natural and man-made ecosystems

Diptera and Coleoptera contain two species each, which belonging to different family. The species from
the order Diptera represent the family Micropezidae and Celyphidae and the species from Coleoptera
represent the family Coccinellidae and Curculionidae (Table 1).

Table 1: Species composition of insects from natural ecosystem

Sl Common Name Scientific Name Order Family
No.

1. | Common evening brown Melanitis leda Lepidoptera Nymphalidae
2. Pallas sailor Neptis sappho Lepidoptera Nymphalidae
3. Common sailor Neptis hylas Lepidoptera Nymphalidae
4, Grey count Tanaecia lepidea Lepidoptera Nymphalidae
5. Medus brown Orsotriaena medus Lepidoptera Nymphalidae
6. Common crow Euploea core Lepidoptera Nymphalidae
7. Common fourring Ypthima huebneri Lepidoptera Nymphalidae
8. | Common grass yellow Eurema hecabe Lepidoptera Pieridae

9. | Psyche Leptosia nina Lepidoptera Pieridae

10 | Twospot plum judy Abisara bifasciata Lepidoptera Riodinidae
11. | Slender skimmer Orthetrum sabina Odonata Libellulidae
12. | Pied paddy skimmer Neurothemis tullia Odonata Libellulidae
13. | Ditch jewel Brachythemis contaminata Odonata Libellulidae
14. | Crimson tailed-marsh hawk | Orthetrum pruinosum Odonata Libellulidae
15. | Blue tailed forest hawk Orthetrum triangulare Odonata Libellulidae
16 | Indian common clubtail Ictinogomphus rapax Odonata Gomphidae
17. | Asian bush Cricket Ducetia sp. Orthoptera Tettigoniidae
18. | Camel cricket Rhaphidophora sp. Orthoptera Rhaphidophoidae
19. | Unknown Traulia sp. Orthoptera Acrididae

20. | Stilt-legged fly Rainieria antennaepes Diptera Micropezidae
21. | Metallic blue beetle fly Spaniocelyphus palmi Diptera Celyphidae
22. | Hadda beetle Henosepilachna Coleoptera Coccinellidae

vigintioctopunctata
23. | Palm weevil Rhynchophorus sp. Coleoptera Curculionidae

The semi-natural ecosystem comprise second largest number of species composition. Totally 17 species
were identified from this ecosystem belongs to 5 orders and 12 different families. Like natural ecosystem,
semi-natural also contains highest number of species in the order Lepidoptera (8 species). In this order both
the family Papilionidae and Erebidae provide three different species and two species are from the family
Geometridae. The order Diptera was the second largest order followed by order Lepidoptera which contain
three species from three different families such as Stratiomyidae, Muscidae and Diopsidae.

The species belongs to order Coleoptera, Odonata and Diptera are also present in semi-natural ecosystem.
Coleoptera contain two species from the families Chrysomelidae and Lampyridae and Odonata with two
species from family Libellulidae and Coenagrionidae. Family Pompilidae and Evaniidae are the two
families in the order Hymenoptera, both of them are contain a single species of organism (Table 2).
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Table 2: Species composition of insects from semi-natural ecosystem

Sl. No. | Common Name Scientific Name Order Family
1. Indian blue Mormon Papilio polymnestor Lepidoptera Papilionidae
2. Common Mormon Papilio polytes Lepidoptera Papilionidae
3. Common blue bottle Graphium sarpedon Lepidoptera Papilionidae
4. Clearwing wasp moth Syntomoides imaon Lepidoptera Erebidae
5. Footman moth Nepita conferta Lepidoptera Erebidae
6. Banded tiger moth Rajendra perrottetii Lepidoptera Erebidae
7. Wave moth Scopula sp. Lepidoptera Geometridae
8. Blue tiger moth Dysphania percota Lepidoptera Geometridae
9. Iridescent centurion Sargus iridatus Diptera Stratiomyidae
10. Stable fly Stomoxys sp. Diptera Muscidae
11. Stalk-eyed fly Teleopsis pallifacies Diptera Diopsidae
12. Oides (leaf beetle) Oides affinis Coleoptera Chrysomelidae
13. Winter firefly Ellychnia corrusca Coleoptera Lampyridae
14 Yellow —patched lieutenant | Brachydiplax chalybea Odonata Libellulidae
15 Orange-tailed marsh dart Ceriagrion cerinorubellum | Odonata Coenagrionidae
16 Unknown Pepsis sp. Hymenoptera Pompilidae
17. Ensign wasp Evania appendigaster Hymenoptera Evaniidae

The minimum number of species are identified from Man-made ecosystem. Totally 11 species from 5
orders and 11 families were recorded. Diptera was the order that share highest number of species (4
species) from four different families. Family Psychodidae contain 1 species, likewise each of the family
Dolichopodidae, Stratiomyidae and Callipharidae share one individual species. The order Lepidoptera,
Hemiptera and Mantodea, are the other orders with same number of species. Lepidoptera contain family
Lycaenidae and Uraniidae, and both provide single species of organism. Hemiptera contain family
Cercopidae and Pyrrhocoridae both of them with one insect species. Likewise order Mantodea share one
species from each of the family Mantidea and Hymenopodidae. Comparatively order Coleoptera contain
less number of species in Man-made ecosystem. In order Coleoptera there was only one family Erotylidae
with a single species was present (Table 3). Among the total 51 species collected from three ecosystems,
Lepidoptera (39%) was found to pre-dominate followed by Diptera (17%), Odonata (16%), Coleoptera
(10%), Orthoptera (6%), Hemiptera, Hymenoptera and Mantodea (4% each).

Table 3: Species composition of insects from Man-made ecosystem

Sl. No. Common Name Scientific name Order Family
1. Drain fly Psychoda alternata Diptera Psychodidae
2. Unknown Condylostylus sp. Diptera Dolichopodidae
3. Unknown Ptecticus sp. Diptera Stratiomyidae
4. Bottle fly Calliphora sp. Diptera Callipharidae
5. Common pierrot Castalius rosimon Lepidoptera Lycaenidae
6. Asian spotted swallow Micronia aculeata Lepidoptera Uraniidae

tail moth
7. Spittle bug Phymatostetha deschampsi Hemiptera Cercopidae
8. Red bug Dindymus rubiginosus Hemiptera Pyrrhocoridae
9. Asian mantis Hierodula patellifera Mantodea Mantidea
10 Flower mantis Creobroter sp. Mantodea Hymenopodidae
11. Pleasing fungus beetle Megalodacne sp. Coleoptera Erotylidae
Discussion

The present study showed that a total of 51 insect species belonging to 8 orders and 34 families were
recorded in the study area. From these, 23 species were identified from Natural Ecosystem (12 families),
17 from Semi-Natural Ecosystem (12 families) and 11 from Man-made Ecosystem (11 families). Total of 8
orders in which Lepidoptera is the dominant order (39%) and Hymenoptera, Hemiptera and Mantodea are
the least dominant order (4%).
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Compare to other two ecosystems maximum number of insects are identified from natural ecosystem
(Kuttiady river side). Total of 23 species are recorded from 5 orders and 12 different families. From this 5
orders, Lepidoptera is the highest order in natural ecosystem, 10 species are belongs to this order. There
were three families are founded in Lepidoptera they are Nymphalidae, Pieridae and Riodinidae. Most of
species represent the family Nymphalidae (7 species) and 2 species are in family Pieridae. Only a single
species is represent the family Riodinidae. The second largest order in natural ecosystem is Odonata. It
comprise total 6 species from two different families. In this two families, Libellilidae is the highest family
with 5 species and family Gomphidae with a single species. Order Orthoptera contain three species each
from three different families, they are Tettigoniidae, Rhaphidophoridae, and Acrididae. Diptera and
Coleoptera contain two species each, which belonging to different family. The species from the order
Diptera represent the family Micropezidae and Celyphidae and the species from Coleoptera represent the
family Coccinellidae and Curculionidae (Table 1).

In the present study the highest number of insects were recorded belongs to the order Lepidoptera. Among
the 51 species recorded from three ecosystems, 20 species belongs to Lepidoptera. Eight different families
were noticed from the order Lepidoptera. Among this more number of species falls under the family
Nymphalidae. Similarly, authors (Usha and Vimala, 2015) have documented a total of 529 individual
insects belonging to 9 order and 38 families and 58 species. The most dominant orders were Coleoptera
and Lepidoptera and the least dominant one were Phasmida. Authors (Singh and Chib, 2014) prepared the
preliminary checklist of butterflies that recorded 125 species from 78 genera belong to 5 families. In the
current study, a banana plantation was selected as the Man- made ecosystem which also accounted only
less number of butterfly species than the natural ecosystem. Studies conducted on man-made ecosystem of
Sikkim, produced similar result (Chettri et al., 2018).

A total of 51 species were collected from three ecosystem, of which 20 species belongs to the order
Lepidoptera. Among this 14 species are butterflies and 6 species are moth. It may be due to adaptation and
habitat preference of the species. Similar result made by (Mathew et al., 2004). They identified 301 species
of insects, collected from Sanctuary and these include 202 species of butterflies and moth. In Hymenoptera
six wasp and three bee species were recorded from the sanctuary. In the present study, semi-natural
ecosystem results two wasp and none of the bee species in three ecosystem. Veenakumari et al. (1997)
studied insect diversity in the mangroves of Andaman and Nicobar island of India and reported the
following results: Lepidoptera-50%, Coleoptera-20%, Hemiptera-15%, Diptera-5%, Hymenoptera-3%,
Orthoptera-5%, Thysanoptera-2%. The result revealed by the above study is almost similar to that of the
present study, which estimate: Lepidoptera-39%, Diptera-17%, Odonata-16%, Coleoptera-10%,
Orthoptera-6%, and Hemiptera, Hymenoptera, Mantodea are 4% respectively.

Bhaskar Jyoti Das et al. (2018) have made a diversity study on insects pollinators of rabi crops cultivated in
surrounding areas of Barpeta town in Assam, India. The result revealed that Lepidoptera were found to be
more diverse followed by Hymenoptera. Diptera as well as Coleoptera showed less diversity. By
comparing the result of above data with present study Hymenoptera was less dominant, which constitute
only 4% of total collected population. Diptera and Coleoptera take up second and fourth position
respectively. Maneechan et al. (2015) studied about diversity and distribution of aquatic insects in streams
of the Mae Klong watershed, Western Thailand. Overall, 11,153 individuals belonging to 64 families and
nine order were examined. Among the aquatic insects collected from the three streams, the order
Trichoptera was most diverse in numbers of individuals, followed by Ephemeroptera, Hemiptera, Odonata,
Coleoptera, Diptera, Placoptera, Megaloptera and Lepidoptera. The present study was conducted
differently from the above study, focusing on diversity of insects in terrestrial ecosystem. But the result
also contain some of the orders that mentioned above for example Hemiptera, Odonata, Coleoptera, and
Diptera.

Pamungkas (2015) have reported the diversity and distribution of dragonflies (Odonata) in Bromo forest
area Central Java. Authors reported 21 species from Bromo forest area. Among these, Libellulidae was the
richest family with 12 species and Orthretum was the most common genera. During the course of present
study Odonata identified as third dominant order (16 %). Eight species are collected from three ecosystem
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and they belongs to three different families. Libellulidae was the dominant family with 6 species. Bose and
Kakkassery (2019) studied the diversity and abundance of Odonata in three different geographical division
in Kerala indicating that maximum species richness was observed in the eastern highlands, followed by
central midlands and western coastal plains. The maximum values of diversity indices were recorded from
eastern highlands, followed by central midlands and western coastal plains (Bose and Kakkassery, 2019).
Likewise in the present study maximum number of Odonata species were present in Natural ecosystem
followed by Semi natural ecosystem. They were absent in Human modified ecosystem.

Banerjee (2014) reported the diversity and comparison of beetles (Order: Coleoptera) of Durgapur, West
Bangal, India. The study conducted in three different site (college campus, township area and wetland).
The second site showed the highest diversity of beetles and it is also noted that the highest diversity was
found during monsoon in all three sites. Present study showed 10% of coleopteran and equal contribution
of both the Natural and Semi-natural ecosystem. When compared to other two ecosystems, Man-made
ecosystem contain less number of species in Coleoptera. Thakkar et al. (2015) have conducted a study on
diversity of Orthoptera fauna in South Gujarat, India. A total of 45 species belonging to 33 genera under 7
families were recorded. The family Acrididae was found to be the most dominant and was represented
with 18 species, second dominant family was Tettigonidae and Gryllidae with 9 species.
Pygromorphidae stood at third rank with 3 species and family Tetrigidae, Gryllotalpidae and
Rhaphidophoridae was represented by 2 species each. In the present study 3 species are collected from
Natural Ecosystem which belongs to the family Tettigoniidae, Acrididae and Rhaphidophoridae.
Orthoptera is the fifth dominant order (6%) in overall collection.

Ramar et al. (2018) have reported the biodiversity of insects and distribution pattern from Sirumallai hills,
Eastern Ghats, Tamil Nadu, South India. In this study the total of 9 taxa belonging to hemiptera (true bugs),
coleopteran (beetles) and odonata (dragonfly) were collected in all the three sites. Hemipteran group
contributed 62% of the total community, while the values coleoptera and odonata were 33 and 5%. The
present study collected more numbers of order and the orders that mentioned above contains 4%
(Hemiptera), 10% (Coleoptera) and 16% (Odonata) respectively. Similar studies are reported by Cheng and
Kirton (2007) on overview of insect biodiversity research in Peninsular Malaysia. Result mainly focused
on diversity of only a few major insect orders, such as Lepidoptera (butterflies and moth), Isoptera
(termites) and Phasmida (stick insects). Little is known of other important insect orders, such as Coleoptera
(beetle), Hymenoptera (bees, wasps and ants), Diptera (flies) and Hemiptera (bugs).

El-Moursy et al. (2001) recorded insect diversity in Zaranik Protectorate, Northern Sinai, Egypt. In the
result 34% of the known faunal richness is accounted for by order Coleoptera (63 species), Diptera or flies
comprises (16%), Lepidoptera (12%), Hymenoptera (9%), Heteroptera (8%), Orthoptera (6%), and
Neuroptera (5%). The other insect order made up 9.6% of all recorded species. Gerlach et al. (2013)
collected a total of 120 species under 98 genera in 37 families of insects from industrial and non- industrial
areas of West Bengal, India. Binary data of 5 orders revealed that the species richness of Hemiptera,
Orthoptera and Lepidoptera is higher in non-industrial zone in comparison to that of industrial zone.
Aculeate Hymenoptera shows no particular trend whereas Coleoptera shows higher species richness in
industrial areas. Likewise the present study shows higher number of Lepidoptera species in Natural
Ecosystem and it is comparatively less in Human modefied ecosystem it’s may be due to the usage of
pesticides to control pest like black sigatoka. The species in the order Lepidoptera and Odonata cannot
survive in this situation.

Insects form an important part of the food chain, especially for many amphibians, birds, mammals and
reptiles because they are found almost in each habitat (Contreras and Vlisidou, 2008). Foottit and Adler
(2009) explained that, in many food webs and food chain lengths insects dominate, and have a big
importance due to their diversity, ecological roles and influence on the agriculture, natural resources
and human health. Characteristically, insects are the dominant constituent of biodiversity in
terrestrial ecosystems and play imperative roles in ecosystem processes, they cycle nutrients, pollinate
plants, disperse seeds, maintain soil structure and fertility, control populations of other organisms, provide
a major food source for other taxa (Babin-fenske and Anand, 2010). Furthermore they maintain the
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structure and composition of ecosystem (Adjaloo, 2012). Present study yield valuable information of insect
species composition in the difference ecosystems. This short-term data will be helpful for researchers to
study on this topic.

Conclusion:

The present study inferred that the natural ecosystem significantly support the existence of rich insects
species composition when compared to both semi-natural and man-made ecosystem. The study conclude
that the prevailing environmental and habitat conditions occurring in the natural ecosystem is favourable to
the occurrence of high insects species composition. The findings of the present study can be suggested that
the natural ecosystems should be conserved for the sustainable production of insects.
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