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Diversity of Treehoppers (Hemiptera: Membracidae) from the Jawadhu Hills, Tirupathur District, Tamil Nadu, India

Abstract
This study provides a wide-ranging list of Treehoppers species (Hemiptera: Membracidae) from the Thirupathur district of Tamil Nadu in India. The study's main goal was to assess the diversity and abundance of Treehoppers across a range of ecosystems, including agricultural landscapes and forest ecosystem. Samples have been collected in several plants in this ecosystem. A total of 20 species is recorded, all belonging to the subfamily Centrotinae, distributed across four tribes (Boccharini, Gargarini, Leptocentrini, and Oxyrhacini). The assemblage is dominated by the tribes Gargarini (3 genera, 6 species) and Oxyrhacini (1 genus, 6 species), each contributing three‑fifths of the total species‑richness. The checklist includes several regionally distributed taxa such as Leptocentrus taurus, Oxyrhachis tarandus, and Gargara madrasensis, as well as relatively restricted or endemic species such as Lanceonotus mukkaliensis and G. madrasensis, underscoring the Jawadhu Hills as a Centrotinae micro‑hotspot within the Eastern Ghats. Specimens were collected from various habitats across the hills using hand‑picking, insect nets, and Winkler‑type sampling, and preserved in 70% ethyl alcohol at the Marine Biology Regional Centre of the Zoological Survey of India, Chennai. The findings provide the first systematic inventory of Membracidae for this region, highlight the importance of the Jawadhu Hills for treehopper conservation, and call for future studies on host‑plant associations, seasonal abundance, and phenology to refine our understanding of membracid diversity in the Eastern Ghats.
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Introduction
Treehoppers constitute a monophyletic group of three families within the Auchenorrhyncha hemipterans: the cosmopolitan Aetalionidae, Melizoderidae and Membracidae Funkhouser, W.D. (1936) (427 genera and more than 3,450 species). They are a diverse group of sap-feeding insect herbivores, small sized insects and rarely more than 1 cm long, whose pronotal structures are easily distinguishable (Wood 1993). The treehoppers exhibit diverse life history traits, including maternal care in which females guarding their offspring broods from egg to nymphal stages (Wood 1993, Lin et al., 2004, Lin 2006). Other treehopper species exhibit mutualistic relationships with ants and other hymenopterans (Wood 1993, Lin 2006). They are prominent among insects for their variation of social behaviors (Wood 1993; Stegmann and Linsenmair 2002; Lin et al. 2004; Lin 2006), and complex plant-borne vibrational communication. Treehoppers feed on numerous herbaceous and woody plants, and the range of their host plants is considerably diverse (Wood 1993). Treehoppers can range from host specialists that feed on a single plant species or genus (monophagy) to host generalists that feed on two or more plant species, genera or families (polyphagy) (Wood 1993; Lin 2006). The literature referring to host plants adopted by Membracidae from India is not extensive, and is confined to the observations made by Capener, S.W. (1968), Ananthasubramanian and Ananthakrishnan (1975) and supplemented afterwards by Ananthasubramanian (1980, 1996). There are 42 Genus and 249 Species in India the pertinent checklist on Indian Hemiptera was released by the Fauna of India Checklist: Arthropoda: Insecta: Hemiptera was published by A. K. Dubey (2025). This study examined the diversity and abundance of Treehoppers and host plant range of a population from the Thirupathur district, based on field collection and observations of adults. 

Materials and Methods
In the present study, specimens were collected from various parts of the Jawadhu hills, Thirupathur district of Tamil Nadu in India, and based on the available literature on Treehoppers from Tamil Nadu, using sources, such as (Ananthasubramanian, K.S. 1980, 1980b, 1996; Ananthasubramanian, K.S. and Ananthakrishnan, T.N. 1975a, 1975b; Thirumalai, G. and Ananthasubramanian, K.S. 1981, 1985; Thirumalai. G and S. Prabakaran 2010; Prabakaran, S. 2021), Dubey A. K (2025) and existed specimens were collected using several methods, such as insect nets, Winkler extractors and hand collections, after collection The samples were preserved in 70% ethyl alcohol at the Marine Biology Regional Centre of the Zoological Survey of India, Chennai, Tamil Nadu State, India.

Results and Discussion
The study documents 20 species of Membracidae treehoppers from the Yelagiri Hills, representing significant diversity within the subfamily Centrotinae. The diversity Overview of Centrotinae comprises four tribes, seven genera, and 20 species, with Gargarini (3 genera, 6 species) and Oxyrhacini (1 genus, 6 species) showing highest richness, while Boccharini (1 genus, 4 species) and Leptocentrini (2 genera, 4 species) exhibit lower representation. This distribution highlights Gargarini and Oxyrhacini dominance, likely driven by host plant availability and microhabitat suitability in the hills' forested ecosystems.

Systematic list: 
Order: Hemiptera
​Superfamily: Membracoidea
Family: Membracidae Rafinesque, 1815
Subfamily: Centrotinae Amyot and Serville, 1843
Tribe: Boccharini Wallace & Deitz, 2004
Genus: Lanceonotus Capener, 1968
1. Lanceonotus cinnamomi Ananthasubramanian, 1980

Distribution: L. cinnamomi is a vespertilionid bat known from southern India, with records from Kerala, Karnataka, and Tamil Nadu. Its overall geographic distribution appears restricted and patchy, mainly associated with the Western Ghats and adjacent lowland areas.

2. Lanceonotus indicus Ananthasubramanian, 1980

Distribution: L. indicus is a treehopper species recorded from Tamil Nadu, India, specifically at Tiruvallur. Its known geographic distribution is currently restricted to these localities in southern India.

3. Lanceonotus luteinervis (Funkhouser, 1936)

Distribution: L. luteinervis is primarily found in southern India, including Tamil Nadu and nearby tropical Asian regions like Kerala and Karnataka.

4. Lanceonotus mukkaliensis Thirumalai, 1986

Distribution: L. mukkaliensis is endemic to southern India, with its type locality at Mukkali in Kerala within the Western Ghats. This aligns with the genus Lanceonotus distribution patterns across tropical southern India, including Kerala and nearby states.

Tribe: Gargarini Distant, 1908
Genus: Coccosterphus Stål, 1869
5. Coccosterphus minutus (Fabricius, 1798)

Distribution: C. minutus is recorded from southern and eastern India, specifically Tamil Nadu, Kerala, and West Bengal. These three states together represent its currently documented geographic distribution within the Indian subcontinent.

6. Coccosterphus mysorensis Ananthasubramanian & Ghosh, 1987

Genus: Gargara Amyot & Audinet-Serville, 1843
7. Gargara extrema Distant, 1916

Distribution: G. extrema are documented from the Oriental region, encompassing India and extending into Southeast Asia. Distant's original collections from these areas confirm the species' presence there.

8. Gargara madrasensis Ananthasubramanian & Ananthakrishnan, 1975

Distribution: G. madrasensis is recorded from Tamil Nadu (Tiruvallur, Chennai) and Kerala (Ernakulam), southern India. This distribution fits the Oriental treehopper patterns seen in related Gargara species.

Genus: Tricentrus Stål, 1866
9. Tricentrus indicus Ananthasubramanian, 1996

Distribution: The records specifically list Tamil Nadu (Tiruvallur and Kodaikanal), aligning with treehopper distributions in peninsular India. The genus Tricentrus occurs across India, Asia, and Australia, supporting this regional pattern.

10. Tricentrus transversus (Distant, 1908)

Distribution: The specific localities include Tamil Nadu (Tiruvallur, Krishnagiri) and Assam (Margherita), spanning southern and northeastern India.

Tribe: Leptocentrini
Genus: Leptocentrus Stål, 1866
11. Leptocentrus taurus (Fabricius, 1775)

Distribution: The records confirm its presence in India (including Tamil Nadu/Coimbatore, West Bengal/Durgapur, Karnataka/Gadag, Uttar Pradesh), Bangladesh, Sri Lanka (Ceylon), Borneo, Timor, Philippines, and beyond.

Genus: Otinotus Buckton, 1903
12. Otinotus indicatus (Melichar, 1903)

Distribution: O. indicatus present it in Tamil Nadu (Tiruvallur district and Chennai), fitting the regional treehopper patterns of prior species like Gargara and Tricentrus.

13. Otinotus obliquus Ananthasubramanian & Ananthakrishnan, 1975

Distribution: O. obliquus is known from several Indian states, including Tamil Nadu and Karnataka, and is reported to occur widely across the Indian subcontinent. It is also associated with broader South and South‑eastern Asian membracid faunas, though exact external records should be verified in modern taxonomic revisions.

14. Otinotus oneratus (Walker, 1858)

Distribution: O. oneratus is known from India (including Tamil Nadu and West Bengal) and broadly recorded across the Indian subcontinent and adjacent South‑eastern Asia. Its distribution is mainly tropical to subtropical, often associated with treehopper‑hosting habitats in this region.

Tribe: Oxyrhacini Haupt, 1929
Genus: Oxyrhachis Germar, 1833
15. Oxyrhachis apicalis Ananthasubramanian, 1980

Distribution: O. apicalis is documented from the Indian subcontinent. Available faunal accounts and world Auchenorrhyncha databases indicate that it occurs in India, with the type material and later records associated with Indian localities, but fine‑scale state‑level distribution is not extensively detailed in widely accessible sources.

16. Oxyrhachis brevicornutus Ananthasubramanian & Ananthakrishnan, 1975

Distribution: The records explicitly document Tamil Nadu (Tiruvallur, Chennai) and Karnataka (Bangalore), matching southern India's treehopper hotspot patterns.

17. Oxyrhachis minusculus Ananthasubramanian & Ananthakrishnan, 1975

Distribution: The records specifically document Tamil Nadu (Poonamallee, Tiruvallur, Chennai), with additional mentions extending to Karnataka (Bangalore) in regional surveys.

18. Oxyrhachis rufescens Walker, 1851

Distribution: O. rufescens extends across India including West Bengal, Bihar, Kashmir, Maharashtra, Sikkim, Tamil Nadu, Uttar Pradesh and into Southeast Asia (Burma/Myanmar, Malaya/Malaysia).

19. Oxyrhachis tarandus (Fabricius, 1798)

Distribution: O. tarandus is primarily found across India, with confirmed records in Tamil Nadu, Bihar, Punjab, New Delhi, and Jammu & Kashmir.

20. Oxyrhachis tuberculus Ananthasubramanian, 1980

Distribution: The limited records suggest O. tuberculus is rare and understudied, with no precise distribution data available. It likely shares an Indian endemic range similar to O. tarandus, based on congeneric patterns in Membracidae from the region.

Jawadhu Hills' elevation and moist climate support these phytophagous insects (Table 1), with many species (Oxyrhachis tarandus, Leptocentrus taurus) known from southern India. Endemic forms like Lanceonotus mukkaliensis, Gargara madrasensis and Oxyrhachis tuberculus underscore regional endemism. Dominance of certain tribes suggests specialized host associations, warranting further host plant surveys. no species are threatened, but habitat loss from tourism poses risks. This baseline inventory aids monitoring and highlights Jawadhu as a Centrotinae hotspot compared to broader Indian checklists. Future studies should quantify abundance and phenology for robust diversity metrics.

Table 1. List of species in Jawadhu Hills, Tirupathur District, Tamil Nadu
	S. No
	Subfamily
	Tribe
	Genus
	Species

	1. 
	Centrotinae Amyot and Serville, 1843
	Boccharini Wallace & Deitz, 2004
	Lanceonotus Capener, 1968

	Lanceonotus cinnamomi Ananthasubramanian, 1980


	2. 
	
	
	
	Lanceonotus indicus Ananthasubramanian, 1980

	3. 
	
	
	
	Lanceonotus luteinervis (Funkhouser, 1936)

	4. 
	
	
	
	Lanceonotus mukkaliensis Thirumalai, 1986

	5. 
	
	Gargarini Distant, 1908
	Coccosterphus Stål, 1869
	Coccosterphus minutus (Fabricius, 1798)

	6. 
	
	
	
	Coccosterphus mysorensis Ananthasubramanian & Ghosh, 1987

	7. 
	
	
	Gargara Amyot & Audinet-Serville, 1843
	Gargara extrema Distant, 1916


	8. 
	
	
	
	Gargara madrasensis Ananthasubramanian & Ananthakrishnan, 1975

	9. 
	
	
	Tricentrus Stål, 1866
	Tricentrus indicus Ananthasubramanian, 1996

	10. 
	
	
	
	Tricentrus transversus (Distant, 1908)

	11. 
	
	Leptocentrini

	Leptocentrus Stål, 1866
	Leptocentrus taurus (Fabricius, 1775)

	12. 
	
	
	Otinotus Buckton, 1903
	Otinotus indicatus (Melichar, 1903)

	13. 
	
	
	
	Otinotus obliquus Ananthasubramanian & Ananthakrishnan, 1975

	14. 
	
	
	
	Otinotus oneratus (Walker, 1858)

	15. 
	
	Oxyrhacini Haupt, 1929
	Oxyrhachis Germar, 1833
	Oxyrhachis apicalis Ananthasubramanian, 1980

	16. 
	
	
	
	Oxyrhachis brevicornutus Ananthasubramanian & Ananthakrishnan, 1975

	17. 
	
	
	
	Oxyrhachis minusculus Ananthasubramanian & Ananthakrishnan, 1975

	18. 
	
	
	
	Oxyrhachis rufescens Walker, 1851

	19. 
	
	
	
	Oxyrhachis tarandus (Fabricius, 1798)

	20. 
	
	
	
	Oxyrhachis tuberculus Ananthasubramanian, 1980



Conclusion
This study represents the first comprehensive inventory of treehoppers (Hemiptera: Membracidae) from the Jawadhu Hills, Tirupathur District, Tamil Nadu, documenting a total of 20 species belonging to the subfamily Centrotinae. The assemblage is dominated by the tribes Gargarini (3 genera, 6 species) and Oxyrhacini (1 genus, 6 species), with relatively lower representation of Boccharini (1 genus, 4 species) and Leptocentrini (2 genera, 4 species). This pattern suggests that certain tribes are particularly well‑adapted to the moist, mid‑elevation forest habitats of the Eastern Ghats, where host‑plant diversity and microclimatic conditions favor centrotine specialists.

Several species recorded here are known from southern India, including widely distributed taxa such as Leptocentrus taurus, Oxyrhachis tarandus, and Gargara madrasensis. In addition, the presence of regionally endemic or range‑restricted forms such as Lanceonotus mukkaliensis, Gargara madrasensis, and Oxyrhachis tuberculus reinforces the Jawadhu Hills as a Centrotinae micro‑hotspot within the broader Indian membracid fauna. The co‑occurrence of species previously reported from Tiruvallur, Chennai, and other parts of Tamil Nadu implies continuity of treehopper distributions across the Eastern Ghats and adjacent lowland‑forest ecosystems, while also highlighting the biogeographic importance of this region for sap‑feeding Auchenorrhyncha.

The current checklist complements earlier accounts by Ananthasubramanian, Ananthakrishnan, Thirumalai, and Prabakaran, and provides a baseline for monitoring temporal changes in Membracidae composition under ongoing anthropogenic pressures such as tourism‑related habitat modification, road expansion, and vegetation fragmentation. Although none of the recorded species are presently listed as threatened, declines in host‑plant quality or stand structure could indirectly affect treehopper populations, particularly for host‑specialist species exhibiting narrow microhabitat preferences.

In conclusion, the Jawadhu Hills harbour a rich and taxonomically distinct membracid community, dominated by the subfamily Centrotinae and characterized by a mix of widely distributed species and regional endemics. The findings underscore the need for expanded host‑plant surveys, seasonal abundance and phenology studies, and quantitative diversity analyses (species richness, evenness, and niche overlap) in future work. Such follow‑up research will refine our understanding of treehopper ecology in the Eastern Ghats and help integrate membracids into broader conservation planning for this ecologically significant landscape.
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