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ABSTRACT 

Ants (Hymenoptera: Formicidae) are abundant insects that are essential in the functioning of an 

ecosystem. They are one of the most ecologically significant and diverse organisms in the world. A total of 

16 ant species belonging to 12 genera were recorded from various ecological habitats (Such as field side, 

road side, town side, and gardens side) from October 2015 to March 2016 at Serampore, Hooghly, West 

Bengal, India. There were 5 species of 4 genera in both subfamily Formicinae and Myrmicinae, 4 species 

in 2 genera of subfamily Ponerinae and 1 species of each subfamily Dolichoderinae and 

Pseudomyrmicinae respectively. The specie number was very low in December and January. 

Keywords: Seasonal pattern; Species composition; ants 

HOW TO CITE THIS ARTICLE: Hiroj Kumar Saha*, Susmita Das: Seasonal pattern and Species composition of ants (Hymenoptera: 

Formicidae) in and around Serampore, Hoogly, West Bengal, Entomol Appl Sci Lett, 2020, 7(4): 83-88. 
 

Corresponding author: Hiroj Kumar Saha 

E-mail  hiroj1979 @ gmail.com 

Received: 04/09/2020 

Accepted: 12/12/2020
 

INTRODUCTION 
 

Among arthropods, ants (Hymenoptera: 

Formicidae) are ecologically dominant in most 

terrestrial environments. They are major com-

ponents of ecosystems as they constitute an 

abundant part of the animal biomass and act as 

ecosystem engineers [1, 2]. They are present at 

almost all the trophic levels of the food cycle [3, 

4], making them indispensable for the proper 

functioning of most terrestrial ecosystems and 

the resulting ecosystem services [5]. They are a 

dominant faunal group in most terrestrial 

ecosystems and their role in sensitive to mining 

and agriculture [6-9]; species richness at select-

ed localities [10]; diverse ecological roles, 

including seed dispersal, nutrient cycling and 

population regulation of other insects [11, 12]; 

ecologically significant organisms on earth [13, 

14]; community responses to ecological 

disturbance [15, 16]; important ecological 

indicator [17, 18]; important function of the 

animal biomass in terrestrial ecosystems and 

respond to stress on a much inner scale 

compared to vertebrates [19]; ecological 

functions such as pollination, nutrient cycling, 

soil turnover, scavenging and predation,- are 

also responsible for dispersal of numerous plant 

species [20]; seasonal activity between non-

native and native ants in subtropical forest of 

Okinawa Island, Japan [21]; ecological 

functioning and species diversity of habitats 

[22]; role in primary vegetation succession [23]; 

specific distributions in Indian states [24]; sensi-

tive to changes in the environment [25-28]. A 

few studies have focused on the seasonal 

pattern of ants in India [29-31]. To our 

knowledge no work on the seasonal pattern of 

ant activity has been conducted in this region. 

Thus, this study aimed to understand the sea-

sonality of ants in terms of species composition 

and distribution in different months of ant 

species in and around Serampore, Hoogly, West 

Bengal, India. This study will generate some 

valuable information about the distribution and 

richness of ant species. 

MATERIAL AND METHOD 

Study area and sampling 

 In India, ants occupy a various habitats e.g. dead 

logs, soil, trees, and leaf litter while tramp 
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species prefer human-modified habitats. 

Moreover, ants are present at almost all the 

trophic levels of the food web [3, 32]. The ants 

were collected from various ecological habitats 

(Such as field side, road side, town side and 

gardens side) in and around Serampore, 

(22.7505° N, and 88.3406° E) is situated in the 

district Hooghly in West Bengal. The samples 

were surveyed from October 2015 to March 

2016 twice a month at fifteen-day intervals from 

morning 8AM to 10AM and afternoon 3PM to 

5PM during good weather periods (no strong 

wind and heavy rain). Ants, in general, are very 

easy to sample. Ant fauna were sampled using 

hand collections with forceps or nets and bush 

beating. The collected ants were kept in plastic 

vials of 6 cm diameter x 8 cm depth. All the vials 

were labelled properly by marking the details of the locality, date of collection and information’s 
about the species habitat, whether it was 

arboreal or ground-dwelling. All the specimens 

were brought to the laboratory for identifica-

tion. The specimens were captured by a camera 

(Nikon S6800). The list of ant species is shown 

in Figure A. All identifications were confirmed 

from the Zoological Survey of India, Kolkata.

 

 
Figure A. The list of ant species in the study: 1, P. longicornis; 2, C. compressus;     3, C. 

crassisquamis; 4, A. gracilipes; 5, O. smaragdina; 6, P. affinis; 7, C. mogdiliani; 8, C. rogenhoferi; 9, S. 

geminata; 10, P. smythiesi; 11, D. rugosum; 12, P. sulcata; 13, P. rufipes; 14, P. melaneria; 15, T. 

melanocephalum; and 16, T.  rufonigra. 

RESULTS AND DISCUSSION 

The most recent species list includes 

approximately 828 species and subspecies of 

ants belonging to 100 genera have been listed 

from India [24]. Mathew & Tiwari [33] reported 

163 species in 52 genera, from Meghalaya. They 

help decompose animal, plant and organic 

matter remains by fragmentation of organic 

matters and also propagating the production of 

decomposers in their nests, and facilitate 
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microbial activities. Urban ecosystems are 

complex socio-ecological systems with 

significant functions. Urban areas increase as 

residential, commercial, and industrial areas 

associated with the decrease of the natural 

environment. Urbanization is an important 

cause of habitat degradation, habitat loss, and 

fragmentation. During this study period, month-wise distribution of ant species (‘+’ = present, ‘-’ 
= absent) is shown in (Table 1). A total of 16 ant 

species i.e. Camponotus compressus Fab., 

Anoplolepis gracilipes Smith, Camponotus 

crassisquamis Forel, Oecophylla smaragdina 

Fabricius, Paratrechina longicornis Latreille, 

Phidologiton affinis Jerdon, Crematogaster 

mogdiliani Emery, Crematogaster rogenhoferi 

Mayr, Solenopsis geminata Fabricius, Pheidole 

smythiesii Forel, Diacamma rugosum Le Guillou, 

Pachycondyla melaneria Emery, Pachycondyla 

rufipes Jerdon, Pachycondyla sulcata Frane, 

Tapinoma melanocephalum Fabricius and 

Tetraponera rufonigra Jerdon were recorded 

during the study period. There were 5 species of 

4 genera in both subfamily Formicinae and 

Myrmicinae, 4 species in 2 genera of subfamily 

Ponerinae and 1 species of subfamily 

Dolichoderinae and Pseudomyrmicinae 

respectively.

 

Table 1: Month-wise distribution of ant species (‘+’ = present, ‘-’ = absent) at Serampore in Hoogly during 
the study period. 

Sub-Family Species name 
Month 

Oct Nov Dec Jan Feb Mar 

Formicinae 

A. gracilipes + + - - + + 

C. compressus + + - - + + 

C. crassisquamis + + - - + + 

O. smaragdina + + - - + + 

P. longicornis + + + + + + 

Myrmicinae 

C. mogdiliani + + - - + + 

C. rogenhoferi + + - - + + 

P. affinis + + - - + + 

P. smythiesi + + - - + + 

S. geminata + + + + + + 

Ponerinae 

D. rugosum. + + - - + + 

P. sulcata + + + - + + 

P. rufipes + + - - + + 

P. melaneria + + - - + + 

Dolichoderinae T. melanocephalum + + + - + + 

Pseudomyrmecinae T.  rufonigra + + - - + + 

 

Ants are one of the most ecologically significant 

and diverse organisms in the world. They are 

very important group of species among the 

whole range of biodiversity found all over the 

world. According to the study of Kumar et al. 

[10], the richness of ant species generally 

increases with increasing vegetation. 

Palanichamy et al. [34] stated that black ants 

(Camponotus spp.) play a more role in the 

pollination of some flowering plants. Many ant 

species are very sensitive to the habitat 

structure and microclimate fluctuations and 

therefore strongly react to environmental 

alterations [35, 36]. The present study indicated 

that ants exhibit seasonal fluctuation in the ac-

tivity. The specie number was very low in 

December and January. All the species were 

present in October, November, February, and 

March but in December and January, 4 and 2 

species were observed respectively. The species 

like P. longicornis and S. geminata were found all 

the months during the study period whereas P. 

sulcata and T. melanocephalum were absent only 

in January. 
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The species richness and abundance were high-

er during the warmer seasons than winter; this 

was similar to the findings of Bharti et al. [31] 

and Suriyapong [37]. During this study period 

number of ant species was very low in January; 

similar results were observed by Kharbani and 

Hajong [32]. He also reported that Pachycondyla 

javana and Pheidole smythiesii were absent in 

the winter. Our observation confirmed that the 

population of ants and its fluctuation is condi-

tioned by the environmental factors and even 

little alterations in such factors may produce an 

important effect on the biological behavior of 

the species concern. It acts as an important 

environmental indicator and also serves 

important ecological functions such as 

interactions with other organisms at any trophic 

levels [17, 18]. 

CONCLUSION 

The population of ants which are one of the 

most ecologically significant and diverse 

organisms in the world varied in the study as 

well as in different months of the year. They are 

major components of terrestrial ecosystems as 

they constitute an abundant part of the animal 

biomass and are very sensitive to the habitat 

structure, microclimate fluctuations and 

therefore strongly react to environmental 

alterations. High capability and diversity to 

adapt to various types of habitats show their 

unique evolutionary significance. 

ACKNOWLEDGEMENT 

The authors are thankful to the Principal, Be-

thune College and Head, Department of Zoology, 

Bethune College, Kolkata for providing neces-

sary laboratory facilities. We thank the Zoologi-

cal Survey of India, Kolkata for confirming the 

identification of different ant species. Authors 

are also grateful to Prof. L. K. Ghosh, former Di-

rector, Zoological Survey of India, for valuable 

suggestions and cooperation. 

REFERENCES 

1. Kumar R. Ants as Engineers of Biodiversity 

and Ecosystem. International Journal of 

Advance Research in Science and 

Engineering 2017;6(1):744-46. 

2. Nagdalian AA, Oboturova NP, Povetkin SN, 

Ahmadov VT, Karatunov VA, Gubachikov AZ, 

Kodzokova MA, Orazaeva LN, Orazaev AN. Insect’s Biomass as a Livestock Feed. Study 
of the Impact of Insectoprotein on the 

Livestock Vitals. Pharmacophore. 

2020;11(1):27-34. 

3. Pfeiffer M, Mezger D, Dyckmans J. Trophic 

ecology of tropical leaf litter ants 

(Hymenoptera Formicidae) - a stable 

isotope study in four types of Bornean rain 

forest. Myrmecological News 2013;19:31–
41.  

4. Yuryevich OM, Borisovich NT. Collective 

Intelligence, Science, and Technology. 

Journal of Organizational Behavior 

Research. 2020;5(2):129-34. 

5. Del Toro I, Ribbons RR, Pelini SL. The little 

things that run the world revisited: a review 

of ant-mediated ecosystem services and 

disservices (Hymenoptera: Formicidae). 

Myrmecological News 2012;17:133–46.  

6. Andersen AN, Hertog T, Woinarski JCZ. 

Long-term ire exclusion and ant community 

structure in an Australian tropical savanna: 

congruence with vegetation succession. 

Journal of Biogeography 2006;33(5):823–
32. 

7. Silva PSD, Bieber AGD, Leal IR, Wirth R, 

Tabarelli M. Decreasing abundance of 

leafcutting ants across a chronosequence of 

advancing Atlantic forest regeneration. 

Journal of Tropical Ecology 

2009;25(2):223–27. 

8. Vasconcelos HL, Vilhena JMS, Caliri GJA. 

Responses of ants to selective logging of a 

central Amazonian forest. Journal of Applied 

Ecology 2000;37(3):508–14. 

9. Khanbabayi Z, Saber M, Vojoudi S, 

Gharekhani G. Investigating the Effects of a 

Mixture of Diatomaceous Earth and 

Spinosad Insecticide to Control Adult Flour 

Weevils, Tribolium castaneum Herbst.(Col: 

Tenebrionidae). World Journal of 

Environmental Biosciences 2019;8(2):41-3. 

10. Kumar S, KT Shrihari, P Nair, T Varghese, R 

Gadagkar. Ant species richness at selected 

localities of Bangalore. Insect Environment 

1997;3(1):3-5. 

11. Folgarait PJ. Ant biodiversity and its 

relationship to ecosystem functioning: a 



Saha and Das                                                         Entomol. Appl. Sci. Lett., 2020, 7(4): 83-88 
    

87 

 

review. Biodiversity and Conservation 

1998;7(9):1221-44. 

12. Hölldobler B, Wilson EO. The Ants. Belknap 

Press of Harvard University Press. 1990; Pp 

732. 

13. Agosti D. Convention of Biological Diversity, 

biodiversity indicators, SSC. Species 

1997;29:23-24. 

14. Grimaldi D, Engel M. Evolution of the 

Insects, New York: Cambridge University 

Press, ISBN 110726877X, 2005. 

15. Hoffmann B, Andersen A. Responses of ants 

to disturbance in Australia, with particular 

reference to functional groups. Austral 

Ecology 2003;28(4):444-64. 

https://doi.org/10.1046/j.1442-

9993.2003.01301.x. 

16. Lassau S, Hochuli D. Effects of habitat 

complexity on ant assemblages. Ecography 

2004;27:157-64. Doi:https://doi.org/ 

10.1111/j.0906-7590.2004.03675.x. 

17. Andersen AN. Ants as indicators of 

restoration success at a uranium mine in 

tropical Australia. Restor. Ecol. 1993; Sep. 

1(3):156-67. 

18. Lindenmayer DB. Future directions for 

biodiversity conservation in managd 

forests: indicator species, impact studies 

and monitoring programs. J. Ecol. Manage 

1999;115(2-3):277-87. 

19. Andersen AN, Majer JD. Ants show the way 

Down Under: invertebrates as bioindicators 

in land management. Frontiers in Ecology 

and the Environment 2004;2(6):291–298. 

20. Lach L, Parr CL, Abbott KL (eds.). Ant 

Ecology. 1st edn, Oxford University Press, 

Oxford. 2010; Pp 402.  

21. Suwabe M, Ohnishi H, Kikuchi KK, Tsuji, K. 

Dif ference in seasonal activity pattern 

between non-native and native ants in 

subtropical forest of Okinawa Island, Japan. 

Ecological Research 2009 May 1;24(3):637-

43; DOI 10.1007/s11284-008-0534-9. 

22. Paknia O, Pfeiffer M. Steppe versus desert: 

multi-scale spatial patterns in diversity of 

ant communities in Iran. Insect 

Conservation and Diversity 2011;4(4):297–
306. 

23. Kovar P, Vojtisek P, Zentsova I. Ants as 

Ecosystem Engineers in Natural Restoration 

of Human Made Habitats, Journal of 

Landscape Ecology 2013;6(1):18–31. 

24. Bharti H, Guenard B, Bharti M, Economo EP. 

An updated checklist of the ants of India 

with their specific distributions in Indian 

states (Hymenoptera, Formicidae). ZooKeys 

2016;551:1-83.  

25. Andersen AN, Hoffmann BD, Muller WJ, 

Griffiths AD. Using ants as bioindicators in 

land management: simplifying assessment 

of ant community responses. Journal of 

Applied Ecology 2002;39(1):8-17. 

26. Brühl CA, Eltz T, Linsenmair E. Size does 

matter – effects of tropical rainforest 

fragmentation on the leaf litter ant 

community in Sabah, Malaysia. Biodiversity 

and Conservation 2003;12(7):371-89. 

27. Kaspari M, Majer JD. Using ants to monitor 

environmental change. In: Ants: Standard 

Methods for Measuring and Monitoring 

Biodiversity (Agosti D, Majer JD, Alonso LE 

and Schultz TR, eds), Smithsonian 

Institution Press, Washington, DC, USA, 

2000;89-98. 

28. Watt AD, Stork NE, Bolton B. The diversity 

and abundance of ants in relation to forest 

disturbances and establishment in Southern 

Cameroon. Journal of Applied Ecology 

2002;39(1):18-30. 

29. Basu P. Seasonal and spatial patterns in 

ground foraging ants in a rain forest in the 

Western Ghats, India. Biotropica 

1997;29(4):489-500. 

30. Bharti H, Sharma YP, Kaur A. Seasonal 

patterns of ants (Hymenoptera: Formicidae) 

in Punjab Shivalik. Halteres 2009;1(1):36-

47. 

31. Kharbani H, Hajong SR. Seasonal patterns in 

ant (Hymenoptera: Formicidae) activity in a 

forest habitat of the West Khasi Hills, 

Meghalaya, India.  Asian Myrmecology 

2013;5:103–112. 

32. Mustafa NE, Elmahi OM, Waggiallah HA, 

Eltayeb LB. Kermes Dye Extract from Coccus 

Ilicis Insect as An Alternative Counter Stain 

Instead of Eosin in Various Tissue 

Constituents: An Experimental Study. 

Pharmacophore. 2020;11(5):14-19. 

33. Mathew R, Tiwari RN. Insecta: 

Hymenoptera: Formicidae. State Fauna 

Series 4, Zoological Survey of India Fauna of 

Meghalaya 2000;7:251-409. 

34. Palanichamy P, S Baskaran, A. Mohandoss.. 

Insect pollination of moringa plant, Moringa 



Saha and Das                                                         Entomol. Appl. Sci. Lett., 2020, 7(4): 83-88 
    

88 

 

concanensis inimmo Linn. Environment 

Ecology 1995;13(1):47-51. 

35. Alonso LA, Agosti D. Biodiversity studies, 

monitoring, and ants: An overview. In 

Ants.Standard methods for measuring and 

monitoring biodiversity.– Biological 

diversity hand book series. Washington & 

London, 2000; Pp 280. 

36. Andersen AN. The use of ant communities to 

evaluate change in Australian terrestrial 

ecosystems: a review and a recipe. The 

Proceedings of the Ecological Society of 

Australia 1990;16:347-357. 

37. Suriyapong Y. Study of ground dwelling ant 

populations and their relationship to some 

ecological factors in Sakaerat 

Environmental Research Station, Nakhon 

Ratchasima. Ph.D. thesis, Department of 

Environmental Biology Suranaree 

University of Technology, Indonesia, 

2003;187pp. 

 

 


