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ABSTRACT

The Coptotermes Wasmann (1896), is a highly scattered genus, which is represented by nine species.
Coptotermes emersoni Ahmad (Isoptera: Rhinotermitidae: Coptotermitinae) is a species first time reported
from Southern Haryana, India, with specimens trapped from banyan tree. Morphometric analysis of
soldiers like body length, head length without mandibles, head length with mandibles, body pigmentation,
antennae segments, tibial spur, tarsal segments, head width, and body width has been made. These reveals
that C. emersoni has crenulations present on each of the mandibles, right mandible with two crenulation
and left mandible with five crenulations which make it unique among other species of the genus Coptotermes.
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Termites are ecosystematically dynamic insects
belonging to the order Isoptera, of which 3106 species
under 330 genera and 12 families are known (Krishna
et al., 2013a; Singla et al., 2013; Singla et al., 2016;
Kakkar et al., 2017; Paul et al., 2018; Murthy, 2020;
Effowe et al., 2021). Of these, only 300 species are
from India under 37 genera and 7 families (Saha et al.,
2016; Vidhyashree et al., 2018; Amina et al., 2020). The
termites of Haryana state are poorly known- its diversity
reported varies, as 11 (Verma, 1989), 19 (Thakur, 1992),
15 (Kumar and Thakur, 2010) or 20 species, ranked
under ten genera and three families (Thakur, 2007). The
maximum of 37 species under 3 families (Termitidae,
Rhinotermitidae and Kalotermitidae) and 11 genera
were reported in the subsequent work (Poonia, 2019;
Poonia, 2020). Ofthese Coptotermes emersoni (Ahmed)
had not so far been reported in Haryana. According to
ICZN (International Code of Zoological Nomenclature)
genus Coptotermes Wasmann (Rhinotermitidae:
Coptotermitinae) comprises of 110 subterranean species
that are widely scattered in nature because they nest
their colony in woody items (Krishna et al., 2013b).
Out of these, only 9 species have been identified from
India (Coptotermes beckeri, C. ceylonicus, C. emersoni,
C formosanus, C. gaurii, C. gestroi, C. heimi, C. kishori
and C. travians) (Roonwal and Chhotani, 1989),
whereas, 4 species (Coptotermes beckeri, C. ceylonicus,
C heimi, and C. kishori) are from the southern part of
India and 4 are from the northern India (C. kishori,
C. gestroi, C. heimi and C. travians) (Roonwal and
Chhotani, 1989; Ranjith and Kalleshwaraswamy, 2021).

Systematic account of Coptotermes emersoni
Ahmad reveals the chronology as follows: 1953.
Coptotermes emersoni Ahmad, SpoL ZeyL, 21(1): 37-
38. Type-locality: Colombo, Sri I.anka.

1958. Coptotermes emersoni Ahmad, Biologio,
Lahore, 4(1&2): 65; 1962. Coptotermes emersoni
Roonwal and Chhotani, Indian Species Termite
Genus Coptotermes (ICAR Ent. Monogr. 2): 9; 1983.
Coptotermes emersoni Chhotani, Orient. Insects, 17:
117; 2012. Coptotermes emersoni Hemachandra,
Edirisinghe, Karunaratne and Gunatilleke, J Natl Sci
Found of Sri Lanka, 1-29; and 2013. Coptotermes
emersoni Krishna, Grimaldi, Krishna and Engel,
Bulletin of the American Museum of Natural History,
3(377): 623-973. This study analyses the morphometrics
of'this new record of the species from southern Haryana.
According to recent mentioned data a total of, 37 termite
species have been reported from Haryana, which is
counted as 10.97% of the total Indian termite fauna
(Gupta and Nidhi, 2015; Poonia, 2019).

MATERIALS AND METHODS

Termite samples were collected from Abhepur
village, Sohna, Gurgaon district, Haryana (28°17’
38.39208” N, 77° 6° 10.28196” E). Specimens were
picked up from banyan tree with forceps and tree trunk
was explored with screwdriver, and preserved in 70%
alcohol. These vials were carefully labeled with time,
date of collection and site of collection (Takematsu
and Vongkaluang, 2012; Murthy et al., 2015, 2016;
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Kakkeretal., 2016, Arifet al., 2019). During collection,
main emphasis was given to soldiers, as soldiers are
the basis of species identification, and these identified
with morphometrics of body and head length with
and without mandibles, body pigmentation, antennae
segments, tibial spur, tarsal segments, and head and
body width (Roonwal and Chhotani, 1989; Scheffrahn
etal., 2006; Engle et al., 2009; Saha et al., 2016; Amina
et al., 2016; Mahapatro et al., 2018). Five individuals
of the caste were used to calculate mean and standard
deviation for species identification. The specimens
were examined under a light compound microscope
and dissecting microscope.

RESULTS AND DISCUSSION

The results revealed the presence of the subterranean
genus Coptotermes having nine species in India
(Roonwal and Chhotani, 1989) and 110 species globally
(Krishna et al., 2013b). This genus contributes 8.18%
of the world termite fauna, of which three species are
from Haryan (Poonia, 2019). This genus is distributed
over India, China, Africa, Southeast Asia, Australia,
and the Neotropics (Chouvenc et al., 2016) due to
their mound construction activity inside woody logs.
Therefore, nest erection activity marks this genus
as a most common invader in new locality on earth
surface. A total of 30-50 individuals of termite were
collected and these were identified as Coptotermes
emersoni Ahmad using identification keys (Roonwal
and Chootani, 1989). As a member of the subterranean
termite family Rhinotermitidae, C. emersoni is unique
termite species with two crenulations present on the
right mandible found in India. This species was first
reported in Sri Lanka (Roonwal and Chhotani, 1989;
Krishna etal., 2013b). These identified individuals were
placed under (Inward et al., 2007; Jones and Eggleton
2011).

The morphometrics reveal that total body length
of the soldier caste is 4.5-6 mm) comparatively
smaller than other species. It has a pale brown oval
head with red to brown colored mandibles. Mandibles
are less curved and smaller than the head with range
of 0.8-0.9 mm. A total of 13 antennae segments are
present with 3rd antennal segment smallest; labrum is
subtriangular with a pointed apex; left mandible has
4 small crenulations and one large, whereas the right
is denoted by only two crenulations, and number of
crenulations on the right mandible makes this species
unique from other Coptotermes species. Three pairs of
moving legs having tibial spurs (3:2:2 ratio) and tarsal
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segments (4) are present (Fig. 1a-h). The measurements
are as follows: Total body length 5.18+0.54; head length
without mandibles 1.1£0.1; head + mandibles length
1.96+0.11; mandibles length 0.86=0.05; head width
0.96+0.11; and body width 1.08+0.08.

Fig. 1a-h. Coptotermes emersoni soldier: a) Head with oval shape,
b) Right mandible with 2 crenulations, 1% largest and 3" smallest
antennal segments, ¢) Labrum with a pointed apex, 13 segmented
antennae, d), left mandible with 4 short crenulations and 1 largest
present at base, e) Foreleg with 3 tibial spur, f) Midleg with
2 tibial spur, g) Hind-leg with 2 tibial spur, h) Tarsal segments (4).

AUTHOR CONTRIBUTION STATEMENT

All authors contributed to the idea and design of this
manuscript. Literature explorations, data study, and first
manuscript draft were done by BP. The final manuscript
was revised, edited and approved by all authors.

CONFLICT OF INTEREST

The authors declare that there is no competing
interest.

ACKNOWLEDGEMENTS

University Grant Commission, Delhi is acknowledged
for its financial support, and the Principal, Institute of
Integrated and Honors studies (IIHS), Kurukshetra
University, Kurukshetra for providing lab facilities.

REFERENCES

Amina P, Rajmohana K, Dinesh K P, Asha G, Sinu P A, Mathew J. 2020.
Two new species of an Indian endemic genus Krishna capritermes
Chhotani (Isoptera: Termitidae) from the Kerala part of the Western
Ghats, India. Oriental Insects 54(4): 496-513.

Arif A, Muin M, Larekeng S H, Lestari P 1. 2019. Survey and
morphological identification of termites (Insecta: Isoptera) in
Teaching Forest of Hasanuddin University, Indonesia. In: IOP



Conference Series: Earth and Environmental Science 270(1):
012001.

Chouvenc T, Li H F, Austin J, Bordereau C, Bourguignon T, Cameron S
L, Cancello E M, Constantino R, Costa—Leonardo A M, Eggleton
P, Evans T A, Forschler B, Grace J K, Husseneder C, Krecek J,
Lee CY, Lee T, Lo N, Messenger M, Mullins A, Robert A, Roisin
Y, Scheffrahn R H, Sillam — Dussés D, Sobotnik J, Szalanski A,
Takematsu Y, Vargo E L, Yamada A, Yoshimura T, Su N 'Y. 2016.
Revisiting Coptotermes (Isoptera: Rhinotermitidae): a global
taxonomic road map for species validity and distribution of an
economically important subterranean termite genus. Systematic
Entomology 41: 299-306.

Effowe T Q, Kasseney B D, Ndiaye A B, Sanbena B B, Amevoin
K, Glitho I A. 2021. Termites’ diversity in a protected park of
the northern Sudanian savanna of Togo (West Africa). Nature
Conservation 43: 79-91.

Engel M S, Grimaldi D A, Krishna K. 2009. Termites (Isoptera): Their
phylogeny, classification, and rise to ecological dominance.
American Museum Novitates 3650: 1-27.

Gupta S K, Nidhi K. 2015. Community composition of termites (Isoptera)
in different habitats and seasons in Kurukshetra, Haryana, India.
Animal Diversity, Natural History and Conservation 5: 57-64.

Inward G, Vogler P, Eggleton P. 2007. A comprehensive phylogenetic
analysis of termites (Isoptera) illuminates key aspects of their
evolutionary biology. Molecular Phylogenetic and Ecology
44: 953-967.

Jones D T, Eggleton P. 2011. Global biogeography of termites: a
compilation of sources. Biology of termites: a modern synthesis.
Bignell D E, Roisin Y, Lo N (eds). Springer. pp.477-498.

Kakkar N, Gupta S K, Dhanerwal S. 2016. Survey of Termites (Isoptera)
fauna in Kurukshetra Haryana India. Insight an International Journal
of Science 2: 26-28.

Kakkar N, Gupta S K, Saini R. 2017.Isolation of cellulolytic and
amylolytic bacteria of worker and soldier termite gut (isoptera).
International Research Journal of Natural and Applied Sciences
4(10): 190-200.

Krishna K, Grimaldi D A, Krishna V, Engel M S. 2013a. Treatise on the

Isoptera of the world: Vol. 1-6. Bulletin of the American Museum
of Natural History 377(1-7): 1-2433.

Krishna K, Grimaldi D A, Krishna V, Engel M S. 2013b. Treatise on the
Isoptera of the World: Vol. 1-6. Bulletin of the American Museum
of Natural History 377(3): 627-967.

Kumar S, Thakur R K. 2010. A check list of Termites (Insecta: Isoptera)
from Haryana Agricultural University campus, Hisar, Haryana.
Journal of Experimental Zoology India 13(2): 523-526.

Mahapatro G K, Kumar S, Kumar M. 2018. A new record of termite
Amitermes belli (Desneux) from Himachal Pradesh. Indian Journal
of Entomology 80(2): 457-459.

Murthy S, Rajeshwari K, Ramya R, Venkatesan S L, Jalali T. 2015.
Genetic diversity among Indian termites based on mitochondrial
12S rRNA gene. European Journal of Zoological Research 4: 1-6.

Murthy K S, Yeda L B, Ramakrishna P. 2016. Diversity of Subterranean
Termites in South India Based on COI Gene. Journal of Biodiversity,
Bioprospecting J and Development 4(1): 1-7.

A new record of termite Coptotermes emersoni Ahmed 425
Bhanupriya et al.

Murthy K S. 2020. Molecular Identity of Subterranean termites.
International Journal of Applied Sciences and Biotechnology
8:410-416.

Paul B, Aslam Khan M D, Paul S, Shankarganesh K, Chakravorty S.
2018. Termites and Indian agriculture. Termites and sustainable
management, sustainability in plant and crop protection. Khan M
A, Ahmad W (eds). Springer International Publisher, New Delhi,
India. pp. 52-86.

Poonia A. 2019. Termites (Insecta: Isoptera) of Haryana present state
of knowledge- a review. Agricultural Research Communication
Center 40(1): 59-64.

Poonia S, Devi P, Poonia A. 2020. Termite control industry in Haryana:
present status, challenges and opportunities. Inter-disciplinary
issues in social sciences: a research perspective. Kumar V, Jindal
A, Devi P, Kumar J (eds). New Delhi. pp.18-23.

Ranjith M, Kalleshwaraswamy C M. 2021. Termites (Blattodea: Isoptera)
of southern India: current knowledge on distribution and systematic
checklist. Journal of Threatened Taxa 13(6): 18598-18613.

Roonwal M L, Chhotani O B. 1989. The fauna of India and the adjacent
countries Isoptera, (Termites) Vol. 1. Zoological Survey of India,
Calcutta. 672 pp.

Saha N, Mazumdar P C, Basak J, Raha A, Majumder A, Chandra
K. 2016. Subterranian termite genus Odontotermes (Blattaria:
Isoptera: Termitidae) from Chhattisgarh, India with its annotated
checklist and revised key. Journal of Threatened Taxa 8(3):
8602-8610.

Scheffrahn R H, Kiecek J, Chase J A, Maharajh B, Mangold J R.
2006. Taxonomy, biogeography, and notes on termites (Isoptera:
Kalotermitidae, Rhinotermitidae, Termitidae) of the Bahamas and
Turks and Caicos Islands. Annals of the Entomological Society of
America 99(3): 463-486.

Singla M, Sharma V, Sobti C, Sodhi M, Kumari M. 2013. Genetic
relationship among Indian termites based on DNA sequence of
mitochondrial 128 ribosomal RNA gene. International Journal of
Evolution 1(2): 1-8.

Singla M, Goyal N, Sharma R, Singla N, Chaudhuri A, Sobti R C, Sharma
VL. 2016. Reconstructing phylogenetic relationship among Indian
termite species inferred from COII gene sequences (Blattodea:
Isoptera: Termitidae). Journal of Entomology and Zoology Studies
4(4): 1-14.

Takematsu Y, Vongkaluang C. 2012. A taxonomic review of the
Rhinotermitidae (Isoptera) of Thailand. Journal of Natural History
46(17&18): 1079-1109.

Thakur R K. 1992. Termites from arid areas of Punjab and Haryana, India.
Records of the Zoological Survey of India 91: 127-137.

Thakur R K. 2007. Termites (Insecta: Isoptera) from Haryana, with new
distributional records. Indian Forester 133(11): 1504-1512.

Verma S C. 1989. Second type of mound Odontotermes gurdasurensis
Holmgren and Holmgren (Termitidae) Haryana, India. Annals of
Entomology 6(2): 71-55.

Vidyashree A S, Kalleshwaraswamy C M, Sharanabasappa 2018. Termite
(Isoptera) diversity in three distinct habitats of Western Ghats of
Karnataka. Journal of Entomology and Zoology Studies 6(3):
1301-1303.

(Manuscript Received: April, 2022; Revised: July, 2022;
Accepted: July, 2022; Online Published: July, 2022)
Online First in www.entosocindia.org and indianentomology.org Ref. No. 22244



