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Abstract

The diversity of scarabaeid beetles was studied in the different agreoceological regions of South India, in
the states of Andhra Pradesh, Karnataka, Kerala and Tamilnadu. The species distribution was assessed
and 18 species of scarabaeid beetles were recorded from the diversified cropping pattern comprising of
arecanut, coconut, groundnut, millets, mulberry, pepper, sugarcane, tapioca and vegetables) was
explored. The leaf feeders, Melolonthid beetles (38.23%) was more abundant in the states followed by
the Rutelinids (20.53%), The cropping pattern, geographical location and the soil type determined the
occurrence of the different species in the states.
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Introduction

The family scarabaeidae is the second largest family with more than 30,000 species recorded
worldwide 2 and about 2500 species are reported from India M and a majority of these are
phytophagous (sub families Melonthinae, Rutelinae, Dynastinae and Cetoninae) & 9 Adults of
the sub-family Melolonthinae and Rutelinae are pre-eminently leaf feeders, whereas the adults
of Cetoniinae feed on flowers and fruits, and are popularly referred to as flower beetles.
Members of Dynastinae usually attack stems or roots of plants. The larvae of scarabaeid
beetles commonly known as whitegrubs, are often soil dwelling and cause extensive to
damage to the roots of cereals, legumes, small fruit plants, shrubs and trees in many parts of
the world B3 17.22]

In India, the white grubs are pests of national importance [ Y71, The scarab fauna of India is
very rich and diverse and has not been explored to a greater extent. Scattered information on
the diversity of the beetles of Chhattisgarh > & & Himachal Pradesh 2> 21 and North western
ghats 24, is documented, while the information on white grub fauna in the southern states of
India having diverse cropping pattern, soil type and varied habitats has not been explored to a
greater extent

Integrated intensive farming systems and climate change had resulted in depleting biodiversity
and habitat degradation, which had necessitated for an inventory of species richness of insect
pests, their cataloguing and documentation. The occurrence and distribution of beetles in
different geographic and ecosystems is imperative to understand their ecology. to formulate
effective strategies for their management.

Materials and Methods

Study area

Surveys were carried out in the southern states of India, viz., Andhra Pradesh, Karnataka,
Kerala and Tamilnadu in different locations. The geographical co-ordinates in the different
locations considered for study ranged from 10.52-17.89 °N., 74.29 - 83.2 °E. The study area
comprised of different cropping patterns and soil types (Table 1).

Collection of Scarabaeid beetles
The diversity of scarab beetles depends on the availability of food for larvae and adult, weather
conditions and soil type. Collection of scarab beetles was made randomly by hand picking and
light trapping. Grubs were collected from a soil depth of 0.25-0.5 nm in cultivated fields. The
beetles were collected during May- June which is the major activity period to assess the
diversity. The populations were collected from different states and geographical locations of
the country from various trees and crop plants (arecanut, coconut, groundnut, mulberry,
millets, pulses sugarcane and vegetables).
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Collection of adult beetles was made using light traps. The
light traps were installed at different locations and there was
one trap per hectare at each location. The light traps were
placed in the centre of the fields at a height of about 3 metre
above the ground and operated between 7:00 PM to 5 AM to
attract the scarabaeid beetles to attract the scarabaeid beetles
which are positively heliotactic in nature.

The light trap was made of red coloured PVC plastic. The
plastic funnel was 25 cm in height, and in diameter of 30 cm.
The bottom diameter of the funnel was 5 cm. The rain shed
cone for protecting the bulb was fixed at 17 cm above the
funnel with the help of three white metal sheets. The diameter
of the rain shed cone was 20 cm. The light trap had three
baffles (30 cm x 10 cm), placed at a uniform distance of 10
cm around the circumference of funnel. The baffles were
fixed to emit light uniformly in all directions without any
interference, when the beetles are attracted to light they
collide with baffles and fall into the trap. A nylon bag was
attached to the bottom of this funnel. The light source
consisted of hard glass bulb with copper wire choke. The
capacity of bulb was 120 Watts with UV radiation in the
visible spectrum range having bluish light

A nylon bag was attached to the bottom of this funnel for
collection of beetles. The trapped beetles were collected and
separated species-wise and the cumulative count of each
species was determined at each location. These beetles were
grouped on the basis of relative abundance and frequency for
accessing the relative importance of different species. The
collected beetles were preserved in a vial containing 70%
alcohol and taken to the laboratory for morphological
identification.

Identification of the beetles

The scarab adults collected during the surveys and the adults
emerging from larvae collected from different locations were
identified to the species level, at the Department of
Entomology, University of Agricultural Sciences, Bangalore
and the Division of Entomology, Indian Agricultural Research
Institute, New Delhi, based on the keys and characters listed
by [1,21,25]

Adult beetles were identified based on the morphological
characters such as body size, colouration, surface sculpture
and male genitalia, while the grubs were differentiated based
on the color, size of the cephalic capsule, number and form of
dorsal sensorial maculae of the last antennomere, stridulatory
structures in the maxilla and mandible, raster pattern,
arrangement of bristles and hairs on the underside of the
abdomen, shape of anal slit (crescent,Y shaped, strongly Y
shaped), shape and size of the respiratory plates, proportions
of each pair of legs and tarsungulus size ['%. 18]

Results and Discussion

Study area

The study area comprised of four South Indian states, viz.,
Andhra Pradesh, Karnataka, Kerala and Tamilnadu. The states
are characterized with varied cropping pattern, soil type and
geography (Table 1). The plantation crops (arecanut, coconut,
cocoa, coffee, pepper, tea and rubber) predominate in the state
of Kerala, while Karnataka has more diversified pattern with
maize, millets, pulses arecanut and vegetables. The type of
soil in the states varied from red loamy, alluvial soils, sandy
loams, red laterite and silty loam. The geographical co-
ordinates ranged from 10.52-15.51 °N, 70.58-83.2° E
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Species composition and abundance

The population of scarabaeids were collected from different
geographical locations in the country from the four states of
South India - Andhra Pradesh, Karnataka, Kerala and
Tamilnadu. The locations surveyed are indicated in Table 2.
The distribution of white grubs in the different states
indicated occurrence of eighteen species in the locations
surveyed. The collected beetles belonged to the subfamilies
(Melolonthinae, Rutelinae, Cetoniinae, Dynastinae and
Scarabeinae. The prevalence of the beetles indicated the
occurrence of eighteen species in the various locations. Five
species of Melolonthinae, three each of Rutelinidae and
Cetoniidae and five of Scarabaeinae were recorded.
Maximum species belonged to the sub-family Melolonthinae.
Among the melolonthids, Holotrichia consanguinea
registered 18.32% abundance followed by H. serrata (8.36%)
and Leucopholis lepidophora (6.36%) in the various locations
(Table 2). The Rutelenids, Anomala ruficapilla and
A.dimidata recorded 12.23 and 6.08% abundance,
respectively. The flower beetles Protaetia (Cetoniidae)
accounted for 9.32% abundance. The occurrence of various
species of the dung beetles (Scarabinae), was relatively low in
all the areas of study and ranged from 2.18 - 5.62% in
abundance (Fig. 1).

Such a diversity was earlier reported from various locations of
the country. (81, reported the diversity and relative abundance
of pleurostrict scarabaeidae in the Achanakmar-Amkarkantak
biosphere reserve in Chhattisgarh state. About 22 species
belonging to 11 genera and 6 subfamilies were reported from
the region, while in Madhya Pradesh, 47 species were
reported [> 6.8

The genus Anomala predominated over among all the
scarabeids in both the states. In Maharshtra, the occurrence of
different species of Holotrichia was widespread on sugarcane,
sorghum, groundnut and soybean crops in South konkan and
Vidharba regions 1, and in Pune 2% 24, Holotrichia serrata
was predominant among all the species recorded. In Himachal
Pradesh, Anomala sp. followed by Brahmina sp. were
dominant in Chamba, Kanra, Kullu and Shimla areas [*? 1€,
Similar observations were made by [¥1 on the species
prevalent in Western Uttar Pradesh

The percentage distribution of scarabaeied beetles in across
the different states indicated that the leaf feeders, the
Melolonthids outnumbered the other groups with 38.23%
occurrence followed by the Rutelinids (20.53%) The
subfamilies Cetoniidae and Scarabinae accounted for 17.66
and 17.64%, respectively while the dynastids registered
5.88%, occurrence, across the states (Table 3 and Fig 2).

The greater species richness of beetles in certain locations of
study viz., H. consanguinea, H. serrata and Protaetia sp. is
influenced by the cropping pattern, the climatological factors
and the altitude. Species richness was reported to be
negatively and significantly correlated with altitude. Low
temperatures at higher altitudes inhibit the growth and
development of beetles [810. 141,

In the present studies, the prevalence of Leucophora
lepidophora and L. burmeisteri in Karnataka and Kerala can
be attributed to the type of vegetation at higher altitudes and
the soil conditions prevailing. Earlier, congenial habitat,
natural vegetation, food availability and appropriate soil type
were reported to contribute to the diversity of scarabaeids and
the species richness ™ 3 In addition, climatological factors
rainfall, humidity, temperature and wind velocity play a
decisive role on the emergence, movement, distribution and
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bioecology of scarabaeids » 8, The surveyed areas in the
different states are located in tropical and forest ecosytem that

facilitated the diversity
Knowledge on species diversity, abundance, richness and
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dominance through surveys would be helpful in planning
strategies for conservation of natural

enemies, habitat

management, design and develop pest management strategies.

Table 1: Characteristics of the study area

State Location cég?g:gfnh;f:; Cropping pattern Soil type
0
Anakapalle 1;3'3286 g ! Pigeon pea, Sugarcane, Groundnut, millets Red laterite, Sandy loam
0
F'?‘r r;gz;?] Samarlakota 513;250'\:5 Millets, Sugarcane, Pulses, cotton Alluvial, Sandy loam
. . 13.65°N, .
Tirupathi 79.420 E Groundnut, millets, pulses Red sandy loam
Kannur 11.8°N, 75.32°E | Arecanut, Coconut,Paddy, Pepper, Tapioca Red laterite, Sandy loan
Thri 10.52°N,76.2° | Arecanut, Banana, Coconut Paddy, Pepper, Alluvial, Red laterite, Sandy
rissur
Kerala E Vegetables loam
Sultan Betheri 11.67°N, 76.28° Arecanut, Coconut, Coffee, Cardamom, Alluvial soil, Red laterite soil,
Wayanad E Rubber, Pepper and Vegetables Silty loam
Malanad region
(Agumbe,
Chikmagalur, 12.57 -13.52°N., Millets, maize, pulses. Arecanut, cocoa, Red laterite, Red Sandy,
Sringeri 75.72-75.22°E sugarcane, coffee, cardamom and spices Silty clay
Sirsi, Shimoga
Thirthahalli)
5 - - -
Karnataka Bangalore, Mysore 17279577 ol\é' so?éﬁi’rin;ﬂé;?é!ﬁzc'\a/tlsatlgzreér%r?/l;ggg lﬂ)tlles Red laterite and red loamy
) ) 13.40°N Rice, Small millets, Maize, Groundnut,
Chintamani 7é 050 E" sorghum, pulses, sunflower, fruit crops and Red loamy, Red sandy
) vegetables
5 15510N., Jowra, Maize, Paddy, Wheat, Bajra, Pulses, Deep black soil, Red loamy.
elgaum 74990 groundnut, sunflower, sugarcane, cotton, Laerite
) tobacco
1159 ° N ) Lateritic soil, Red gandy sojl,
Gudalur 76 500 E" Coffee, Tea, Paddy, Vegetables, Spices Red loam, black soil, Alluvial
) and Colluvial soil.
Coimbatore 11.16 ON., Banana,.Coconut, cotton, Oilseeds, Pulses, R;degﬂgﬁtzZ:};a?eo;bsBEﬁEvsi’gllI’
76.58° E Millets, Vegetables, Sugarcane s
Tamilnadu _ _ _and_CoIIuwaI. _
11.41°N Potato, Cabbage, Carrot, Cauliflower, Lateritic soil, Red sandy soil,
Ooty 76 580 E" peaches, pears, plums and strawberries Red loam, black §oi|, Alluvial
’ Vegetables, Coconut and Colluvial soil.
Theni 1551 9N, Banar_1a, Chillies, Sugarcane_, Paddy, Red spoil, Blac_k soil, Brown
77.79°E Oilseeds, Vegetables, millets soil
Valparai 1551 9N, Coffee, Tea, Cardamom, _Coconut, pulses, Red Sandy, Sandy Loam, Clay
74.29°E vegetables, millets Loam
Table 2: Relative abundance of white grubs (Scarabaeidae) in various locations in Southern states
,ilé Subfamily Species Relat|ve(,(']->ob)undance State (Location)
Tamilnadu (Coimbatore, Gudalur, Oooty, Valparai, Theni,
i . Dindigul)
Holotrichia consanguinea 18.12 Andhra Pradesh (Anakapalle, Samarlakota, Tirupathi.
Horsely hills)
H.serrata 8.34 Karnataka (Bangalore,BagaI!(ot, Chikkaballapur, Chintamani,
1 | Melolonthinae - H.Ubl". Mysore) - ——
Leucopholis lepidophora 6.16 Karnataka (Sringeri, Shlva_moga_, Thirthahalli,Sirsi,
' Kerala (Sultan Betheri, Thrissur, Kannur)
Karnataka
Leucopholis.burmeisteri 4.01 (Belgaum, Chikamagalur, Udupi, Mangalore)
Kerala (Kannur)
Leucopholis coneophora 2.10 Kerala (Thrissur, Wayanad)
Anomala ruficapilla 12.23 _Karnataka . .
Rutelinae - (Bangalore, Bag'alkot, Chlkkgbal'lap.ura, Chlntam?nl, Mysore)
2. Anomala dimidata 6.08 Tamilnadu (Theni, Dindigul, Valparai)
Exomala pallidipennis 297 Karnataka (Bangalor_e, Chintamani, Mysore, Tumkur)
Tamilnadu (Valparai)
Cetoniinae . Andhra Pradesh (Tirupathi
3 Protaetia sp. 9.32 Tamilnadu (Ooty(, Gugalurg
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Protaetia cuprea ignicollis 5.06 Karnataka (Dasarhalli, Chikballapura)
Heterorrhina sp. 3.28 Tamilnadu (Ooty)
. Calicnemis obesa 1.82 . S
4 Dynastinae Oryctes rhinoceros 706 Tamilnadu (Theni, Dindigul)
Onthophagus nuchicornis 5.62 Karnataka (Kolar, Chintamani, Chikkaballapura,
Copris tripartitus 4.03 Bangalore ( Nandi hills),
5 Scarabaeinae Onthophagus coenobita 2.18 Mysore, Tumkur
Onthophagus auritus 3.08 Agumbe, Mudhigere, Sirsi
Basilepta sp 2.73 Mudhigere, Bagalkot
Table 3: Percentage of Scarabeids in South Indian states
Sl. No Subfamily Abundance (%)
1 Scarabaeinae 17.64
2 Melolonthinae 38.23
3 Cetoniinae 17.66
4 Rutelinae 20.58
5 Dynastinae 5.88
F
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Fig 1: Percentage occurrence of more prevalent white grub species in the states of South India
Melolonthinae
Rutelinae
20%
Fig 2: Percentage abundance of major white grub sub families across the states
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