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ABSTRACT

This study has enhanced our comprehension on the diversity of Chrysomelid beetles of Buxa Tiger
Reserve, located in West Bengal. This reserve is a renowned biodiversity hotspot at the foothills of the
Eastern Himalayas. Further, this discourse has also aided in creating a reliable public database for
Chrysomelidae species found in India and globally. The variability in altitude, latitude, rainfall patterns,
and plant diversity within the Buxa forest has contributed to its expansive range of leaf beetle fauna. A
grand total of 38 species, comprising 308 individuals from 25 genera and 6 subfamilies, were studied.
Among the recorded species, 15 are newly identified in the Alipurduar district of West Bengal, while 21
are previously unreported from the state and nine (9) have not been documented in the country before.
Additionally, four (4) of these species are unique to India. Conversely, the abundance of host plants and
varied cropping patterns in the plains contribute significantly to the diversity of insect species. In the
urban ecosystems of North and South 24 Parganas, West Bengal, a total of eight (8) species and 84
individuals from seven (7) genera across two (2) subfamilies of the Chrysomelidae (leaf beetle) family
were observed. The Galerucine beetles inhabit diverse habitats and feed on a wide range of host plants.
As indicators of floral community richness, assessing the faunal diversity of Galerucine beetles can
provide insights to the attributes of the local ecosystem.
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INTRODUCTION

Leaf beetles (Coleoptera: Chrysomelidae) represent one of the most extensive insect families globally.
With a range of 35,000-60,000 described species worldwide (Schmitt, 1996; Futuyma, 2004; Splipnski et
al., 2011; Jolivet, 2015) they exhibit a remarkable level of diversity and are categorized into 19
subfamilies. As phytophagous insects, they encompass numerous established and potential agricultural
pests. Both adult beetles and their larvae are phytophagous, typically consuming the roots, stems and
leaves of herbaceous plants, as well as mining the leaves of woody plants. In addition to their agricultural
importance, the biodiversity of leaf beetles serves as a direct reflection of the diversity present in the
surrounding flora. Furthermore, seasonal variations in leaf beetle populations can serve as indicators of
impending weather changes (Kalaichelvan, 2000). Despite their economic significance, leaf beetles in
India have not received sufficient attention in terms of taxonomic, biological, and ecological studies.
There have been taxonomic studies on Oriental Leaf Beetles, including Indian Chrysomelidae by Jacoby
(1908), Maulik (1919, 1926, 1936) Kimoto (1967, 1970, 1982, 1989, 2003), Kimoto & Gressitt (1979),
Kimoto & Takizawa (1983), Takizawa (1980a,b, 1983, 1984, 1985a,b,c, 1986, 1987a,b 1988a,b, 1989,
1990a,b), Takizawa & Basu (1987), Takizawa & Kimoto (1990), Borowiec (1985, 1990, 1996, 1999),
Silfverberg (1990), Lopatin (1995), Swietojanska (2001), Erfurt & Moscow (2003), Kantner & Bezd¢k
(2007), Warchatowski (2011), Bezdek (2016), Lee & Beenen (2017), Borowski (2020), Nguyen (2022).
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Several Indian researchers have made significant contributions to the classification of Indian leaf beetles,
including Basu (1985, 1986, 1996) and Basu et al. (1981). Notable contributions to Indian leaf beetles
were of Pajni & Bansal (1977), Pajni & Singla (1981), Verma & Shrivastava (1985, 1986), Borowiec &
Takizawa (1991), Verma (1988, 1992), Kalaichelvan & Verma (2003), Prathapan & Konstantinov
(2003), Kantner & Bezdek (2007), Basu et al. (2017), Medvedev (2018), Debbarma & Patel (2020),
Dilipsundar et al. (2022). Mann & Crowson (1981), Jolivet & Hawkeswood (1995), Farrell (1998),
Farrell et al. (1992), Ray & Banerjee (2023), Adorada et al. (2023) have helped understanding speciation
and coevolution of chrysomelids with host plants. There are many species, particularly those found on
tropical forest canopies, that are yet to be discovered. Against this backdrop, the current study was
conducted to examine and compare the variety of leaf beetles in forest and urban landscapes in West
Bengal. The purpose of this study is to document the diversity of species and address gaps in knowledge
regarding different leaf beetle species through a comprehensive photographic catalogue of the study areas.
Study Area

A study was conducted to collect leaf beetle exemplars by sampling insects from various areas of the
Buxa Tiger Reserve (Fig. 1A & B) (for details see Raychaudhuri and Saha, 2014) between 1992 and
2009. Additionally, specimens from urban areas of N & S 24 Parganas [Ashoknagar (Fig. 2A) &
Narendrapur (Fig. 2B) respectively] were sampled from August 2023 to June 2024.

Latitude : 26°39’0”N Longitude : 89°349’48”E S AT

Figure 1A : Study Area : Buxa Tiger Reserve, a forest of foothills of eastern Himalaya

MATERIALS AND METHODS

Leaf beetles were identified through visual inspection of plants, focusing on signs of adult or larval
feeding damage. The beetles were primarily collected by handpicking, indicated by the presence of large
holes on the leaves. Subsequently, the samples were euthanized and preserved in 70% alcohol, following
the guidelines of Raychaudhuri & Saha (2014). Detailed information such as the date of collection and the
number of individuals was recorded in a field notebook. The insect samples were then transported to the
laboratory for permanent storage, in accordance with the recommendations of Jonathan & Kulkarni
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(1986) and Raychaudhuri & Saha (2014). The samples were examined using a Stereo Zoom Binocular
Microscope, specifically the Olympus SZX-16 model. Identification of the materials was carried out
based on the works of Maulik (1919, 1926, 1936) and Kimoto (2005). The materials are currently housed
in the Entomology Laboratory at Ramakrishna Mission Vidyamandira, Belur Math, Howrah, West
Bengal, and the Department of Zoology at Barasat Govt. College, Barasat, Kolkata.
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Figure 2A : Survey of Leaf beetles around urban areas of North 24 Parganas (Ashoknagar)
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Figure 2B: Survey of Leaf beetles around urban areas of South 24 Parganas (Narendrapur)

RESULTS & DISCUSSION

Table 1: Encountered Leaf beetles (Chrysomelidae :

Coleoptera)

Sonarpur Mahavidyalayd
ATt ATt

during survey of Buxa Tiger

Reserve
Subfamily Name of Species Distribution
Within India | In World Z00geo | Season
graphic | al
al
Chrysomelinae | #Agasta formosa Assam, Bangladesh, OR,PL | PrM
Hope Meghalaya Bhutan, (14), M
Sikkim, West | China, India, (15),Ps
Bengal Indonesia, M (1)
(Alipurduar, Laos,
Darjeeling) Myanmar,
Nepal,
Singapore,
Thailand,
Vietnam
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Cryptocephali- | #Aspidolopha Sikkim, West | India, Nepal, | OR M (6)
nae spilota (Hope) Bengal Thailand.
(Alipurduar,
Darjeeling)
«Diapromorpha Arunachal Bhutan, OR,PL | PrM
pallens Pradesh, China, India, 3), M
(Fabricius) Sikkim, West | Laos, 9)
Bengal Myanmar,
(Alipurduar, | Nepal,
Darjeeling, Philippines,
Hooghly, Thailand,
Kolkata, Vietnam.
Maldah,24
Parganas)
Criocerinae #Lema | West Bengal | India, Laos, | OR PrM
lacordairei Baly | (Alipurduar) | Myanmar, 6), M
Nepal, 1)
Thailand,
Vietnam.
alLema palpalis Andaman Is., | India, OR PrM
Lacordaire India, Indonesia, 3)
Karnataka, Laos, Nepal,
Sikkim, West | Thailand,
Bengal Vietnam
(Alipurduar,
Darjeeling)
L ema rugifrons Tamil Nadu, | India, Laos, | OR PrM
Jacoby West Bengal | Myanmar, 1)
(Alipurduar, Taiwan,
Kolkata) Thailand,
Vietham.
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alema Chhattisgarh, | Cambodia, OR,PL | PrM
coromandeliana Himachal Celebes, (31, M
(Fabricius) Pradesh China, India, (10),
Karnataka, Indonesia, PsM
Orissa, Laos, Nepal, 1)
Sikkim, Phillippines,
Tamil Nadu, | Sri Lanka
Uttar Taiwan,
Pradesh, Thailand,
West Bengal | Vietnam.
(Alipurduar,
Bankura,
Darjeeling,
Howrah,
Hoogly,
Jalpaiguri,
Kolkata)
Eumolpinae #Aoria  nigripes Assam, China, India, | OR,PL | PrM
(Baly) Kerala, Tamil | Indonesia, 4)
Nadu, West | Myanmar.
Bengal
(Alipurduar,
Darjeeling)
A »Chrysolampr Assam, West | India OR PrM
a flavipes Jacoby Bengal 1)
(Alipurduar)
+&Chrysolampra West Bengal | India, OR PrM
minuta Jacoby (Alipurduar) | Myanmar 4)
4Colaspoides West Bengal | India, Nepal | OR PrM
subrugosa | (Alipurduar, (43), M
Jacoby Darjeeling). (4),
PsM
@
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4Colasposoma | Assam, China, India, | OR,PL | PrM
pretiosum Baly | Maharashtra, Laos, (D)
Meghalaya, Myanmar,
| Sikkim, Tamil | Nepal, Sri
| Nadu, West | Lanka,
' | Bengal, Vietnam.
| (Alipurduar,
| Darjeeling,
Maldah),
s&Heterotrichus West  Bengal | India, OR PrM
balyi Chapuis (Alipurduar) Myanmar (25)
Galerucinae #Aulacophora Andaman & | Afghanistan, | OR,PL | PrM
bicolor (Weber) Nicobar Island, | Algeria, 6), M
Arunachal Bangladesh, (6),
Pradesh, Cambodia, PsM
Meghalaya, China, QD
Tamil  Nadu, | Cyprus
West  Bengal | Egypt,
| (Alipurduar) Greece,
India,
Indonesia,
Iran, Iraq,
Israel, Laos,
Myanmar,
Pakistan,
Philippines,
Sri Lanka,
South
Europe,
Taiwan,
Thailand,
Turkey,
Vietham
#Aulacophora Andaman Afghanistan, | OR PrM
nigripennis Island, Tamil | Algeria, (D)
(Motschulsky) Nadu, West | Bangladesh,
Bengal China,
(Alipurduar) Cyprus
Egypt,
Greece,
India, Iran,
Irag, Israel,
Japan, Korea,
Myanmar,
Pakistan, Sri
Lanka, South
Europe,
Taiwan,
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Turkey,
Vietnam
«Hoplasoma Andaman Is., Bhutan, OR,PL | PrM
unicolor (Illiger) Arunachal China, India, (15),
Pradesh, Indonesia, M(5)
Assam, Bihar, | Laos,
Karnataka, Malaysia,
Kerala, Myanmar,
| Maharashtra, Nepal,
Meghalaya. Philippines,
| Orissa, Sikkim, | Sunda Island,
Tamil Thailand,
Nadu, Tripura, | Vietnam
Uttar  Pradesh
West  Bengal
(Alipurduar,
Bankura,
Birbhum,
Coach  Beher
Darjeeling,
Hooghly,
Howrah, ,
Maldah,
Murshidabad,N
adia, Purulia,
24-Parganas,
Medinipur
A #Hyphasis West  Bengal India OR PrM
magica Harold (Alipurduar) (D)
*&liroetis West  Bengal | India, OR PrM
clermonti (Alipurduar) Vietnam (12),
(Laboissiere) M(1)
«Meristata Arunachal Bangladesh, OR PrM
fallax (Harold) Pradesh, Bhutan, (D)
Assam, India, Nepal
Sikkim,  West
Bengal
(Darjeeling,
Alipurduar)
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#Miltina dilata Arunachal Bhutan, OR,PL | PrM
Chapuis Pradesh, China, India, (10), M
Assam, Indonesia, (D)
Manipur, Laos,
Sikkim,  West | Malaysia,
Bengal Myanmar,
(Alipurduar) Nepal,
Thailand,
Vietnam
+&Monolepta | West  Bengal | India, OR PrM
feae (Jacoby) (Alipurduar) Myanmar 4
PsM
(€
+&Monolepta West  Bengal | India, Nepal | OR PrM
labiata (Jacoby) (Alipurduar) (24), M
@),
PsM
(6)
«Monolepta Meghalaya, China, India, | OR,PL | PrM
leechi Jacoby Sikkim, West | Laos, Nepal, (2),
Bengal Taiwan, M(1)
(Alipurduar, Thailand,
Darjeeling), Vietnam
#Monolepta West  Bengal | India, OR PrM
orientalis Jacoby (Alipurduar) Myanmar, (2),
Tamil Nadu Nepal, M(1)
Thailand
«Monolepta Arunachal Bhutan, OR,PL | PrM
signata (Olivier) Pradesh, Cambodia, 2
Assam, China,
Chattishgarh, Indonesia,
| Kerala, India,
Meghalaya, Malaysia,
Punjab, Sikkim, | Myanmar,
Tamil ~ Nadu, | Nepal,
Uttarakhand, Philippines,
West  Bengal | Singapore,
(Alipurduar, Sri Lanka,
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Darjeeling, Thailand,
Nadia) Vietnam
#Nisotra gemella Andaman & | Bhutan, OR,PL | PrM
(Erichson) Nicobar Cambodia, (D)
Islands, West | China, India,
Bengal Indonesia,
(Alipurduar) Laos,
Malaysia,
Myanmar,
Nepal,
Philippines,
Taiwan,
Thailand,
Vietham
#0ides maculatus Andaman Is., | Cambodia, OR,PL | M (1)
(Olivier) Assam, Bihar, China, India,
West  Bengal | Indonesia,
y (Alipurduar, Laos,
Darjeeling and | Malaysia,
24 Parganas), | Myanmar,
Mcghalaya, Nepal,
Sikkim,  Uttar | Taiwan,
Pradesh Thailand,
Vietham
#0ides palleata Arunachal Bangladesh, OR,PL | PrM
(Fabricius) Pradesh, Cambodia, (D)
Assam, Punjab, | China, India,
Rajasthan, Indonesia,
Sikkim, Tamil | Laos,
Nadu, West | Myanmar,
Bengal Nepal,
(Alipurduar) Thailand,
Vietham,
#Periclitena Arunachal Bangladesh, OR,PL | PrM
vigorsii (Hope) Pradesh, Bhutan, (D)
| Assam, Bihar. | China, India,
Kerala, Laos,
Manipur, Malaysia,
Meghalaya, Myanmar,
Nepal, Punjab, | Nepal,
Sikkim, Tamil | Pakistan,
Nadu, West | Thailand,
Bengal Vietham
(Alipurduar,
Darjeeling,
Kolkata)
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Periclitena sp. | West  Bengal | India OR PrM
| (Alipurduar) 1)
A #Phaelota Tamil  Nadu, | India OR PrM
maculipennis West  Bengal (D)
Prathapan & (Alipurduar)
Konstantinov
+&Plagiodera | West  Bengal | China, India, | OR,PL | PrM
violacipennis (Alipurduar) Sri Lanka, QD
Bryant | Nepal
#Podontia Andaman Cambodia, OR PrM
quatuordecimpun Island, = West | India, Laos, 4
ctata (Linnaeus) Bengal Malaysia,
(Alipurduar) Myanmar,
Nepal,
Thailand
+&Pyrrhalta West  Bengal | China, India, | OR PrM
maculata (North 24 | Thailand, 2), M
Gressitt & Parganas, Vietham 3)
Kimoto | Alipurduar)
Pyrrhalta sp. West  Bengal | India OR PrM
(Alipurduar) (D)
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A »#Cassena Rajasthan, India OR PsM
bengalensis West  Bengal (D)
(Jacoby) (Alipurduar)

Megalopodinae | e#Temnaspis o ? " West Bengal | India, Laos, | OR PrM

ashlocki Kimoto
& Gressitt

\.} (Alipurduar) Nepal, )
: Thailand

s&Temnaspis
downesi Baly

® West Bengal | India, Nepal, | OR M (2)
| (Alipurduar) Laos

PrM
(237),
M (60),
PsM
(11)

[Legend : OR = Oriental ; PL = Palearctic; PrM = Premonsoon; M = Monsoon; PsM = PostMonsoon;
& = New record from district; & = New record from state; & = New record from country A = Endemic
to India]

A total of 38 species and 308 individuals were identified from various ecosystems within Buxa
forest, belonging to 25 genera under six (6) subfamilies of family Chrysomelidae (leaf beetles)
(Table 1; Fig. 3). The majority of these species were collected in the field through methods such as
bush beating, shaking, netting, using inverted umbrella, and light traps. Among the 38 recorded
species, 15 are new reports from Alipurduar district of West Bengal, 21 are new to the state, nine
(9) are new to the country, and four (4) are endemic to India [Chrysolampra flavipes Jacoby —
Eumolpinae, Hyphasis magica Harold, Phaelota maculipennis Prathapan & Konstantinov, Cassena
bengalensis (Jacoby) - Galerucinae]. The subfamily Galerucinae is composed of highest number of
species (23) and individuals (120) (Fig 4). The premonsoon season (35 species, 237 individuals) is
identified as the best time for their occurrence (Fig. 5). Analysis of their zoogeographical
distribution revealed that the fauna, in addition to being Oriental, also includes 15 Palaearctic
(39.5%) elements. The ranking sequence of the most abundant six (6) species in descending order
are: Colaspoides subrugosa (15.58%), Lema coromandeliana (13.64%), Monolepta labiata
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(10.71%), Agasta formosa (9.74%), Heterotrichus balyi (8.11%), Hoplasoma unicolor (6.49%). In
contrast, only eight (8) species and 84 individuals from seven (7) genera under two (2) subfamilies
of family Chrysomelidae (leaf beetles) were found in different urban landscapes of N & S 24
Parganas, West Bengal. The subfamily Galerucinae is found to accommodate highest number of
species [eight (8)] (Fig. 6) and individuals (84). The most abundant species, Aulacophora
fovaecollis (Lucas), is a major pest of Cucurbita spp. (Family: Cucurbitaceae) (Fig.6). The monsoon
season (July — September) is identified as the best time for their occurrence. The grub of these
beetles damages plants by skeletonizing the leaves and consuming the green tissue between the
veins (Fig.7). The adult beetles feed on the leaves, stems, and fruits of the plants and damage to
crops, overall affecting the plant health. These beetles can transmit bacterial wilt, detrimental to
cucurbit plants. They are prominent decomposers, particularly in forests. Aulacophora spp. play a
crucial role in providing essential ecosystem services to agriculture, including pollination and the
innate regulation of plant pests (Sethuraman et al., 2016; Khan et al., 2018; Dash et al., 2021).
Finally, a taxonomic key for the subfamilies of species encountered is provided (Fig.8).

Subfamily : Chrysomelinae Subfamily : Cryptocephalinae
L -

Figure 3. Encountered Leaf beetles (Chrysomelidae : Coleoptera) during survey of Buxa Tiger
Reserve i.4 Agasta formosa Hope ii. # Aspidolopha spilota (Hope) iii. 4 Diapromorpha pallens
(Fabricius) iv. # Lema lacordairei Baly v. # Lema palpalis Lacordaire vi. 4 Lema rugifrons Jacoby vii.4
Lema coromandeliana (Fabricius)
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Subfamily : Eumolpinae

Lad

e ™ . o o

Figure 3.(contd.) viii. #Aoria nigripes (Baly) ix. A #Chrysolampra flavipes Jacoby Xx. ¢#Chrysolampra
minuta  Jacoby xi. #Colaspoides subrugosa Jacoby xii. #Colasposoma pretiosum Baly xiii.
s&Heterotrichus balyi Chapuis xiv. #Aulacophora bicolor (Weber) xv. #Aulacophora nigripennis
(Motschulsky)

Galerucinae

Figure 3. (contd.) xvi. & Hoplasoma unicolor (Illiger) xvii. A<%Hyphasis magica Harold xviii.
e&l iroetis lermonti(Laboissiere) xix. #Meristata fallax (Harold) xx. #Miltina dilata Chapuis
xxi.¢&Monolepta feae (Jacoby) xxii. ##Monolepta labiata (Jacoby) xxiii. 4aMonolepta leechi Jacoby
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Galerucinae

" ‘

Figure 3. (contd). xxiv.«Monolepta orientalis Jacoby xxv.eMonolepta signata (Olivier) xxvi.
#Nisotra gemella (Erichson) xxvii. #Oides palleata (Fabricius) xxviii. #Oides maculalus (Olivier) xxix.
#Periclitena vigorsii  (Hope) xxx. Periclitena sp. xxxi. A< Phaelota maculipennis Prathapan &
Konstantinov

Galerucinae

Figure 3. (contd.) xxxii.e#Plagiodera violacipenniis Bryant xxxiii.#Podontia quatuordecimpunctata
(Linnaeus) xxxiv. e#Pyrrhalta maculata Gressitt et Kimoto xxxv. Pyrrhalta sp. xxxvi. A &Cassena
bengalensis (Jacoby) xxxv. ¢#Temnaspis ashloki Kimoto & Gressitt xxxvi. #&Temnaspis downesi Baly
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Figure 4: Total leaf beetle Species & Individuals under different subfamilies trapped from Buxa
Tiger Reserve, West Bengal
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Figure 5: Leaf beetles encountered in different seasons
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Figure 6. Encountered Leaf beetles (Chrysomelidae : Coleoptera) during survey of urban areas of N & S
24 Parganas : i. Podontia quatuordecimpunctata ii. Hoplasoma unicolor iii. Aulacophora nigripennis
iv.Aulacophora fovaecollis (Lucas) v. Monolepta signata vi. Diapromorpha pallens vii. Oides palleata
viii. Pyrrhalta maculata

oogle

Figure 7. Aulacophora fovaecollis attacking Cucurbita crop : i. Cucurbita crop field, ii. Aulacophora
attacking Cucurbita leaf and flower iii. & iv. Damage caused by Aulacophora v. Mating of Aulacophora
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Antennae closely inserted on front of head; elytra not Antennae not very closely inserted, separated by
very rigid frons or vertex; elytra generally rigid

&

DR i

|

Prothorax not completely margined laterally; eyes Prothorax CDmP|_EtE|V margined laterally, eyes
prominent and head more or less constricted not very prominentand head not strongly
behind them constricted behind them
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Figure 8. Taxonomic key to subfamilies of encountered chrysomelid species

CONCLUSION

The collection of 38 OTUs from Buxa Tiger Reserve revealed that two (2) species remained undiscovered
at the species level, highlighting the necessity for further exploration into the diversity of Chrysomelidae
after a decade or more gap. The findings of this research have enhanced our comprehension of the
Chrysomelidae diversity within Buxa Tiger Reserve, West Bengal, a key biodiversity hotspot at the
foothills of the Eastern Himalayas. Moreover, it has contributed to the establishment of a comprehensive
public reference database for Chrysomelidae fauna in India and globally. The diverse leaf beetle fauna in
Buxa Tiger Reserve is influenced by variations in altitude, latitude, and rainfall, as well as the availability
of food, favourable climatic conditions, and floral diversity that can sustain a wide array of faunal species.
In contrast, the richness of insect species in the plains is primarily attributed to the availability of host
plants and a diverse cropping pattern. However, due to various socioeconomic factors, there has been a
shift from annual crops to plantation crops or fallowing of land, which directly impacts the insect
community associated with crops. Galerucinae beetles are found in a range of habitats with a broad host
range, serving as indicators of floral richness within an ecosystem. Therefore, assessing the faunal
diversity of Galerucinae beetles can provide valuable insights to ecosystem attributes.
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