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Foreword

Rodents are the most successiul and abundant mammalian group on earth probably next to
man and share human and animal habitat and food. These tiny vertebrates maintain a tarly high
population levels in agncultural and household situation in the Indian subcontinent where rodent
damage to standing crops ranges samewhere between 3-1 5% This higure may be much more if
their devastating potential i indoor siuation, like houses, godowns, perts etc s included. Their
role in spread of several deadly diseases 15 well known Dunng the recant plagus spidemic in
Gujarat, about 4000 persons suifered ts infection with about 100 deaths The indian Counei| of
Agricultural Research sponsored All India Coordinated Research Project on FRodent Control is engaged
in studies on eco-biology and management of pest rodents, The Projects has made steady progress
in research and extension on these aspects in different agro-ecological zones of the country.

For evolving an intagrated approach to rodent pest management, knowledge about tha target
species, its distribution and pestilence is the first and foremost requirement, Moreover only about
a dozen species, out of 128 species occunng in India are regarded as pests in Indian Agriculture
| arm happy 1+ learn that the scientsts of the ANIP on Rodent Control have generated valuminous
data on thus aspect for different agrochmatic regions of the country The present book is an
excellent atternpt to compile and collate the information on major rodent pests, their distribution
and nature and extent of damage generated tar vanous reqions at one place. The distributional
aspects of rodent pests covers details in tenms of agro-climatic zone, cropping system. habitat
range form subterranean to arboreal and extant ot crop damage. | am sure. thes publication will be
of immense help to the rodentologists. policy makers, development officials and extension workers
alike.

[
el
MNew Delhi {0.P. Dubay)
Dated the 30 May, 2006 Asstt Director General (PP

| congratulate the authors lor this timely publication




PREFACE

It is a tact beyond dispute that a detailed knowledge of the biology, behavioural ecology and
distribution pattern of a pest species i1s vital for its successful management, It is faily easy to
observe and record the distribution of insect pest/pest complexas in relation to host crop/s because
of two major tactars mainly their diurnal life style and short life cycles. Amaongst conventional
mammalian paests, rodents rank first by virtue of the colossal damages they inflict on almaost all
cultivated crops at some stage or the other, not to mention about their role in disease transmission
and material damage_ In spite of the historically devastating role they played in the frequent outbreaks
of plague in the nineteenth and earlier twentieth century, their well known, acknowledged and
accepted depredation on standing crops and stored food, knowledge about the pest status and
distribution of rodents in India was awfully poor till early 1960. The lacuna was redeamead to some
extent by exhaustive work by Dr, Ishwar Prakash in Rajasthan, Dr. P. J. Deoras in Maharashtra,
Dr. S K. Majumdar and M.K. Krishnakumari at Mysore. Redent ecology became a senous subject
of study from an agricultural point of view only from mid 1960s and early 70s with intense research
and extension work taken up by Spiliet and Frantz in Caleutta godowns, Chaturvedi and his colleagues
in villages around Sidhpur, Gujarat and Dr. A.5. Srivastava and his group in Kanpur, Uttar Pradesh

The major thrust for agricultural rodentology came with the Department of Science and
Technology, Government of India supporting three location specific research on rodents at Bangalore,
Punjab and Rajasthan in 1977 The very next year, Indian Council of Agricultural Research launched
the All India Coardinated Research Project on Rodent Control at the above three centres and in
Kerala (plantation crops) at Kasaragod which was |ater extended to Andhra Pradesh (1986, Irrigated
paddy!, Madhya Pradesh (1983, gram and soybean), Uttar Pradesh {1283, Sugarcane-wheat-
mustard), Gujarat (1987, Groundnut}, NEH region (1982, paddy-maize-pineapple) and Himachal
Pradesh (1987, Horticultural crops). The major thrust of the Project was to generate knowledge on
rodent species, damage caused and managemant strategies for major crops/cropping systems n
the country,

During the past two decades enormous data has been generated on rodent pests of agriculture
leading to standard, practical, workable technology to control rodents across the country, With
these inputs rodentology received a boost leading to publication of "Rodent Pest Management
|Prakash & Mathur, 1987)" and "Rodents in Indian Agriculture (Prakash & Ghosh, 1992)". the
farmer a "generalist” book and the later a "specialist” one on thea subject. Together these volumes
provided up-to-date information on major areas of rodent management in the country. The present
compendium is more specialized, compiling data on rodent species diversity and abundance In
different agro climatic conditions of diverse cropping patterns of the country and estimated losses,
a much overlooked area of publication. It 1s only when facts and figures of losses-both qualitative
and gquantitative, are projected that public and policy makers will realize the gravity of rodent
problem. The next step s which species s the culprit, where and when. Based on this the "HOW"
of the management can be planned effectively. The aim of this book is just that,



The genesis of such anidea and the encouragament te bring out such a pubiicanon lies m
Dr.0.P.Dubey, Assistant Director General Plant Protection), Indan Councld of Agricaltural Hesearch
New Delhi, who sat through the biannual workshops ot AICHP on Rodent Conteal all thraugh these
yiears and gave a new perspective 1o ongoing research. But for his lortitude and futunstic vision
this monograph:c compllatien would never have heen conceivad, We extand our deep sense ol
gratitude and thanks 1o Dr. Dubey for providing encouragement and writing the toreword of this

monograph,

We are extremly gratetul to Indian council of Agncultural Recearch, Mew Dehli and Director,
Central Arid Zone Research Institute, Jodhpur for providing financlal assistance and adminstralive
approval and other necessary facilities for publication ot this Monograph

The principal investigators of the Praject in different centres and other rodentologists across
the country have contributed immensely by providing all the needed information and patiently put
up with our endiess enquiries and persistent demands. They all deserve more than our gratitude.
We sinceraly thank them, spacially Drs V. R, Parshad (PAU Ludhiana), B.C.Dutta (AALl Jarhat|,

S.M. Zahesruddin (ANGRAL, Maruterul, P. G. Butarm & H.J. Vyas (GAU Junagadh), K.N. Ponnamma
{CPCRI Kasaragod), K C Sharma, (Dr. YSPUH&F, Solan), N.S_Azad Thakur and A.N.Shylesha (ICAR

Research Complex for NEH Region. Baraparni Meghalayal, D.C.Srivastava (ISR, Lucknow), P.
Neslanarayanan (AVC College, Mayiladuthurai), R.N.Bannerjee (ZSI, Kolkatal, Reena Chakraborty
{251, Kolkatta)

'Our colleagues Mr. V_Shivayya, T.Raveendra Babu, A Ravishankar, A.C. Shivaji. Ramaiah,
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have been of tremendous help during the preparation of this monograph by providing library inputs,
proaf corrections, computer settings, administrative help ete. Ms. Archana S. Shet patiently and
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INTRODUCTION

Modern agriculture requires authentic and detailed information on various
agroclimatic parameters like soil types, rainfall, temperature, water resources etc.
for optimum cultivation. Planning commission of India (Khanna, 1989) has
categorized 15 resource development regions in the country, 14 in the mainland
and one in the islands of Bay of Bengal (Andaman & Nicobar islands) and in the
Arabian Sea (Lakshadweep islands) (Fig.1).The regions are :

1. Western Himalayan Region 9. Western Plateau and Hills Region

2. Eastern Himalayan Region 10. Southern Plateau and Hills Region
3. Lower Gangetic Plain Region 11. East Coast Plains and Hill Region

4. Middle Gangetic Plain Region 12. Woest Coast Plains and Ghats Region
5. Upper Gangetic Plain Region 13. Gujarat Plains and Hill Region

6. Trans Gangetic Plain Region 14. Western Dry Region

7. Eastern Plateau and Hills Region 15. Island Region

B. Central Plateau and Hills Region

In its attempt to regionalize Indian agricultural economy the Planning
Commission has tried 1o integrate developmental plans of the agrochmatic regions
with similar plans of State and Nation. The ultimate goal is to strategise cultivation
practices for the fifteen agroclimatic regions so as to develop policies for faster
agricultural development at regional level.

in the agro climatic regional planning further sub-regionalization on the basis
ot specific agro-ecological parameters was considered. These sub zoncs were
delineated on the basis ol soll, topography, climate and water resou ces The
Indian Council of Agricultural Research, New Delhi initiated National Agricultural
Research Project (NARP) in different agro climatic zones of India in 1979 The
primary objective of this Project was to conduct need based, location spacific
research in each agroclimatic zone with a zonal research station as the focal point
of research. Based on the analysis of agro-ecological conditions and existing
cropping patterns it was planned to develop a balanced and coherent research
programme to identify and solve the major problems limiting agricultural growth in
the zone.

Under the NARP zaning was mainly based on ecological land classification
taking into account factors like soils, climate, topography, vegetation, crops etc.
Zones were contiguous areas within the state boundary and have homogeneous
topography, rainfall, soils, cropping patterns and irrigation facilities. In general each
agroclimatic zone comprises of 2-4 districts spreading over 40-50 thousand sg.km.
Under NARP 131 agro climatic zones for 17 major states and 2 union territornes
were identified.
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Fig, 1 Agro-climatic zones of India (Ghosh, 1991}

The All India Co-ordinated Research Project on Rodent Control was initially
implemented in the states of Rajasthan, [Central And Zone Research Institute,
Jodhpur) Karnataka (University of Agricultural Sciences, Bangalore) and Punjab
(Punjab Agricultural University, Ludhiana) during 1978, Later on it was extended
to Kerala (Central Plantation Crops Research Institute, Kasaragod), Andhra Pradesh
tAgricultural Research Station (ANGRALU), Maruteru), Madhya Pradesh (Jawahar
Lal Nehru Krishi Vishwa Vidyalaya, Jabalpur), Gujarat (Gujarat Agricultural
University, Junagadh), Himachal Pradesh (Dr. Y.5. Parmar University af Horticulture
& Farestry, Solan), Northern Eastern Hill States (Indian Council of Agricultural
Research complex for NEH region, Barapani, Shillong) Uttar Pradesh (Indian Institute
of Sugarcane Research, Lucknow| and Assam {Assam Agricultural University,
Jorhat), However the centres at Kasaragod, Junagadh, Jabalpur and Solan were
closed during the IX and X Plans. The Project is now referred as All India Network
Project [AINP) on Rodent Control.

One of the major and mast important mandates of AICRP on Rodent Control
is SURVEY, SURVELLIANCE AND MONITORING OF RODENT PESTS IN DIFFERENT
AGROCLIMATIC ZONES of the country.

If we fit the research data of AICRP on Rodent Control into the map of
Planning Commission delineating India into 15 agro-climatic regions of the country,
data has been generated for species composition of rodents for parts of Western
Himalayan Region (Himachal Pradesh), parts of Trans Gangetic Plain (Punjab),
Wastern Dry Region {Rajasthan), Gujarat Plains & Hill Region (Gujarat), Upper
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Gangetic Plain {Uttar Pradesh), Eastern Himalayan Region [(North Eastern Hill states
& Assam) West Coast Plains and Ghats Region (parts of Kerala and Karnataka),
and Southern Plateau and Hill Region (most of Karnataka. parts of Andhra Pradesh
& Tamil Nadu). The Project, therefore could not generate data on rodent research
in Middle Gangetic Plains (Bihar), Western Plateau and Hills Region (Maharashtral,
Easteri, Plateau and Hills Region (Orissa). East Coast Plains and Hills Region
(Coastal Tamil Nadu, Andhra Pradesh, Coastal Orissa) and Lower Gangetic plain

region (West Bengal).

RODENT PESTS OF AGRICULTURE

A pest is defined as "an animal that causes harm to humans, their crops,
livestack or possessions”. Organisms that aflict discomftort, annoyance, trouble
and nuisance are also called pests.

Of the 128 species of rodents belonging to 46 genera in India about a dozen
qualify as pests, three to four may become cccasional pests. some are localized
pests and a few of them are pests of National significance. The main damage by
rodents is to agricultural produce both in the field and in storage. They also cause
damage to machinery, doors, windows, buildings and roads by their gnawing
activity. A large number of diseases including bubonic plague, leptospirosis, murine
typhus etc. are transmitted actively or passively i.e. as reservoirs or vectors by
rodents. The earlier record of their nuisance has been documented in detail by
Barnett and Prakash (1975, Prakash and Mathur (1987) and Ghosh and Prakash
(1992). Scientists of Indian Council of Agricultural Research working in the Project
in different agro-climatic zones of the country since 1978 have generated huge
amount of data on the species diversity in different agro-ecosystems and cropping
conditions, bio-ecology of pest species, toxicity of rodenticides and evaluation
and formulation of rodent management strategies. Based on these works this
compendium attempts to give an in depth, update information on the rodent
infestation, species abundance and damage caused n ditferent cropping situations
in India. The book shall have chapters on major rodent pests of India with a brief
description of species and its pest status, followed by consolidated information
on crop and area specific rodent distribution and damage across the major agro
ecological conditions of the country based on the data collated by All India Co:
ordinated Research Project on Rodent Control. The states include Andhra Pradesh,
Assam, Guijarat, Himachal Pradesh, Karnataka, Kerala, Madhya Pradesh, North-
East Hill region, Punjab, Rajasthan and Uttar Pradesh. In addition, information
available for West Bengal, Tamil Nadu, Maharashtra and other states from other
saurces have also been highlighted. The last chapter attempts to work out the
erop losses due to rodents to hightlight the role of rodents in yield losses of
different crops across the country.




MAJOR RODENT PEST SPECIES OF INDIA

1. The Northern Palm or five stripped squirrel, Funambulus pennanti
(Wroughton 1905) (Family : Sciuridae)

F. pennanti is a medium sized squirrel weighing 90g with a bushy tail. The
dorsal side is greyish brown with hve distinctly white stnipes separated by four off
white bands. Tail is white with a blackish midportian and tail tip 15 whitish, Saft
fur covers the small ears (Plate 1],

Distribution : India. Pakistan, Nepal and parts of Iran. Within India its distribution
ranges from south of Sikkim to the northern district of Dharwad in Karnataka,
from Baluchistan to West Bengal. It is also reported from Andaman Island (Fig. 1)

Habitat : Although the northern palm saquirrel generally lives close 1o human
habitation, orchards, gardens, parks and in areas with fairly good number of trees,
wild populations of the species are also found in forests, In the wild, rocky habitat
with dense cover of trees are preferred. The squirrel nests in holes in tree trunks as
well as crevices in the walls of bulldings, window sills, compounds etc. Femalaes
during breeding construct nests using twigs, rags, hair etc.

Habits : It is highly active, playtul, arboreal and running around up and down the
trees, chirpy and diurnal. Peaks of activity occur in the morning and early evenings.

Breeding : The female squirrel reaches sexual maturity by about &8 months of
age. Although reported to breed throughout the year (Bannerjee, 1355 & 1357),
breeding is generally seasonal from March to September with peaks during March-
April and July-September in Rajasthan (Purohit er a/., 1966) and from February to
September in Delhi (Seth and Prasad, 1969). Gestation lasts 40-42 days and litter
size varies from 1-b, The young are weaned after 30 days and reach adult size in
four months.

Food : They generally consume fruits, nuts, seeds. flowers etc. but being omnivorous
eat insect larvae, beetles, moths etc.

Pest status : F.pennanti causes severe darmage to fruits like pomegranate, sapota
(chiku), grapes. guava and Zizyphus (Prakash and Ghosh, 199Z). Damage to
pineapple in Bangladesh (Posamentier, 1981}, pineapple and mango in MNepal
(Bruggers and Brooks, 1984) has been reparted.

2. The Southern palm squirrel, Fanumbulus palmarum (Linnaeus)

{Family : Sciuridae)

F. palmarum is a medium sized rodent. Its biology, habit and economic
impoartance are similar to F. pennanti as It is its counterpart in southern India. The

4



main difference is morphological, namely there are threc white bands on the
dorsal side separated by two off-white bands (Plate 1) Information available
about the species is negligible although 1t is surmised that the biology and
behaviour is similar to F. pennanti (Fig. 1)

3. The Western Ghat squirrel, Funumbulus tristriatus (Waterhouse)
(Family: Sciuridae)

F. tristriatus is the largest species of the genus Funumbulus weighing around
125g. The dorsal side has three narrow, white or pale buff stripes separated by
black ar brown bands. The central stripe is thinner and shorter than the lateral
ones. Belly is whitish with hair bases distinctly grey.

There are three sub species of F. tristriatus viz., F.r. tristriatus, F.t.wroughtom
and F.t.numaris (Moore and Tate, 1965)

Distribution: F.tristriatus inhabits a limited area of Western and South Western
India extending from Mumbai down te Travancore in the south, mostly in the
coastal areas and the evergreen forests of Western Ghats. F.r.tristriatus is the
most abundant, living in the central and northern strip of Western Ghats including
coastal areas, F.t-wroughtoni i1s the least abundant and lives in non-coastal interiors
of Western Karnataka and interior of Kerala while F.t.nurnaris is endemic to coastal
western Kerala (Fig. 2},

Habitat @ It is guite diverse with almost all types of Western Ghat biome being
inhabited by F.tristriatus, which include villages, towns, crop fields, orchards,
plantations and forests. It lives in nests built using fibrous plants on top of trees
in a canopy as well as on the rafts of tiled or thatched building.

Habits : The squirrel is arboreal and diurnal with peak activities in the morming and
evenings. Feeding occurs at the same peaks,

Food : The squirrel is an omnivore, eating paddy, male flowers of coconut, termites
and caterpillars. In addition, large amounts of fruits like cashew, apple. mzngo,
cocoa, kokra, laurel, insects like black ants and beetles are also eaten, It ini'cts
h;aﬂw losses to cocoa in Kerala and Karnataka (Abraham et al. 1979: Bhat er #/
1981

B_m&dlng : The Western Ghats squirrel breeds throughout the year with peak
-:ﬂt:l_.‘.‘_'ll.lrrir'l'g from December to May (summer) and with minimum number of breeding
females during June-August, the months of heavy rainfall in west coast of India

mm!m: : The squirrel damages the pod in the centre, while the rais damage
the peduncle. The Western Ghat squirrel along with Ratrus rattus cause 51-

'60% loss to cocoa in Kerala. In Tamil Nadu and Karmataka the loss reported was
48% and 509%. respectively (Bhat er al., 1981).
.-'.g- - _-! -




4. The Indian crested porcupine, Hystrix indica (Kerr, 1792) (Family:
Hystricidae)

There are two species of Hystrix, viz., H indica Kerr and H. hodgsoni Gray

The crested porcupine s the largest rodent species in India measuring 680-
750mm in length and weighing 11-18 kg. The neck and upper back are covered
with distinct long, stiff, bristle-like hairs called quills [15-30cmi. When the animal
is excited the hair stand erect to form a prominent crest. The body is clothed with
alternating dark brown and white quills and the tail 1s covered by short and broad
quills. Short, coarse, black hairs thinly cover the ventral surface. The “rattling
quilis™ on the tail are white in colour, large and open (Plate 1.

Distribution : H. indica is widely distributed in India, Bangladesh, Nepal, Sri Lanka,
Pakistan, extending to ‘Israel, Arabia, Southern and Eastern Russia (Fig. 3). H.
hodgsoni Gray is found only in the central and eastern Himalayas, Assam and
lower Bengal upto an altitude of 1500m. This species is characterised by a very
small, rudimentary crest which may be absent often (Fig. 3).

Habitat : Indian Crested Porcupine is highly adaptable, occurring throughout the
Indian subcontinent from valleys upto 2750 meters altitude. It is found in maoist
deciduous forests, forest plantations, rocky hillsides, sandy deserts, ravines anu
valleys stretching from Himalayas to Kanyakumari, It is less common in alluvial
plains and rare in intensively cultivated areas.

Habits : Porcupines live in caves, amongst rocks, in tunnel dug by them or in
burrews dug by other animals. During crop maturity they lie in thick shrub near
cultivated fields or taking shelter amidst the nearby tall grass, if available.

The mouth of the burrow of porcupine is surrounded by large guantity of
earth and is strewn with bones and horns, which are gnawed by porcupines to
obtain calcium for the growth of their quills. Apart from the main opening, there
are two-three bolt holes for emergency escape around the mouth of the burrow.
Burrows can extend upto 18m in length, and 1,5m deep, leading to a large square
chamber (Plate 1).

F‘arcupmus are nocturnal with an acute sense of smell. When irritated ar
alarmed, the spines on the body become erect, the animal grunts and puffs
simultaneously rattling its hollow tail quills. By launching itself backwards with
high speed, it lodges its hindquarters against the enemy's body and drives its arect
quills deep which is fatal to the attacked animal

Food : Porcupines are known to be chiefly herbivorous feeding on succulent
tubers, bulbs, ripe fruits and bark of trees. Grain, vegetables of all kinds and roots
are also consumed.

Breeding : Porcupiries breed throughout the year. Gestation lasts 109-112 days.
Litter size ranges 1-4 (Prakash, 1971). -




Pest status : They can be very destructive to gardens and cultivated crops by
tunnelling beneath the walls and hedges in order 10 access the food. Although
estimated losses to agriculture are not available, they cause considerable yvield loss
to maize, sugarcane, potato, sweel potato, ripe melons, onion, carrot etc apart
from damaging forest plantations by their girdling behaviour.

5. The Indian gerbil, Tatera indica (Hardwicke, 1807) (Family: Muridae,
Subfamily: Gerbilliane)

Belonging to the same family as rats and mice |.e. Muridae, but in a different
sub family, gerbilhane, the Indian gertul is distinctly different from rats by its tail,
hind feet, ears and eyes. The tail, unlike the naked type in rats and mice is covered
‘with hair, which terminates at the tip as a tuft. The hind feet are longer than fore
faet. Eyes are large and ears round. Generally light brown in colaur, varying from
sandy brown to grey on the dorsal side and pure to off white ventrally. Feet are
white, in colour. A light brown band runs along each side of the tail, It is also
known as antelope rat due to its large beautiful eyes (Plate 1). The body weight of
Indian gerbils ranges from 100-150g for males and 70-100g for females. Variation
in eolour and other minor characters has led to identification of four distinet races
namely Tarera indica indica Hardwicke, T. indica cuvieri Waterhouse, T.indica
hardwickef Gray and T. indica ceylonica Waterhouse. Several authors have recorded
decrease of body size and increase in the length of tail and ear with INcreasing
aridity of the land {Jain er al, 1975; Rana et a/., 1975 Prakash and Kumari, 1979)
The species is also regarded as reservior of plague bacillus,

Distribution : The range of T. indica extends westwards to Iran, Syria, Turkey,
Iraq, Arabia, Afghanistan, Pakistan and southwards to Sri Lanka. However, the
two races, T. indica cuvieri and T. indica hardwickei are restricted to Indian sub-
continent (Ellerman, 1961), The species is ubiquitous occurring throughout India
from Himalaya to Kanyakumari (Fig. 4).

Habitat : T.indica inhabits open plains, lvose sandy soils of the desert, and is
usually found at the edges of cultivation. Burrows are dug near hadges, thickets or
under bushes, sometimes inside the field also when conditions are dry. In irrigated
fields or fields under the threat of floods, high level ground is preferred for burrow
construction. Burrows are easy to notice with beaten paths or runways leading
fl'ﬁl_'n one opening to another. Males and females are reported to live in separate,
d[ujtih_f:t burrows. The burrow of a male is characterised by a single entrance while
that of a female has several openings. The opening leads to a chamber at about
16cm depth. There is a bolt hole for amergency escape. The exit hola may be
covered with a thin crust of soil (Plate 1).

m'i ‘Gﬂfﬂl’s are nocturnal. At the slightest alarm, they move in leaps and
bounds, sometimes clearing 1.2 to 1.5 m distance in a single leap.
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Food : Main food is grains, roots, leaves and grasses. When density is high they
are destructive to almost all kinds of cultivated crops at every stage and are also
known to hoard food in their burrows (Prater, 1980). During lean season they eat
roots, leaves and fruits of wild plants. They guickly adapt to consuming nsects
and their eggs. eggs and young of ground nesting hirds and probably smaller

rodents.

Breeding and reproduction : T.ndica breeds throughout the year in and Rajasthan
with maximum httering in the month of August and a minor peak n February
(Jain, 1970: Tripathi. 2005). In Karnataka peak reproductive activity was seen
during October-December with a mean litter size of 6. The breeding rate (productivityl
was calculated to be 53 young/female/breeding season (Govind Ra) and Srihari,

1987).

Pest status : Because of its preference to live and feed on cultivated crops, T.undica
is a sarious pest of all crops in the arid zones, on millet, jowar, vegetables, maize,
groundnut and pulses in other states. But to pinpoint exactly the yield losses 1o
gerbils is difficult as they live in association with other rodent pests namely,
Meriones hurrianae, Gerbillus gleadowii, Gerbillus nanus, Nesokia indica, Bandicota
bengalensis, Golunda ellioti, Mus booduga and Millardia meltada in different parts
of Rajasthan, In Haryana, Punjab, Gujarat, Uttar Pradesh and Karnataka they are
reparted to be associated with B.bengalensis, M.meltada, Mus playthrix and
M. booduga ond contribute significantly to total losses due to rodents.

6. The desert gerbil, Meriones hurrianae (Jerdon) (Family: Muridae, Sub family:
Gerbillinae)

The adult body weight of M. hurrianae 1s 40-160g., ¢ lour is sandy grey to
brownish grey dorsally and white to off-white ventrally. Tail is pale with black or
dark brown tussle of hair at the tip (Plate 1).

Distribution : Geographically the genus Meriones occurs from Morocco in North
Western Africa to the Indian desert in the east, to Russia through the desens of
China, Mongolia and Manchuria in North China, In India distribution of M. hurrianae
is restricted to Northwest desert of Rajasthan, adjoing regions of Punjab, Haryana
and North West Gujarat (Fig. 4).

Habitat : Although it lives in almost all the habitats of Thar Desert, it prefers sandy
habitat most. Next in preference is the ruderal habitat tollowed by gravel plains.
Burrows are elaborate, criss-crossing like a honeycomb. They can go upto 1m deep
and have an emergency exit hole. Desert life has rendered them less parasitic on
man and thus burrows can be found not only near cultivation but far away n
waste lands, thorny forests, and open desert. Sand dunes, banks, wind blown
moulds of sand consolidated beneath desert shrubs and plants are also preferred
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sites for burrows. Burrows have cooler temperature during summer and warmer n
winter. A Single burrow system way have several openings.

Habits : Desert gerbils are dwurnal. They are far more gregarious than Indian gerbils
but live in smaller colonies. They are most active during early morning and evening
hours in summers and from sunrise to sunset in winters. When alarmed the desert
gerbil makes a drumming sound by stamping its hind legs on the ground and
raising its tail.

Food : Although herbivorous, the diet selection 1s influenced by availability ot
tood with a definite seasonal pattern. Seeds form the major diet dunng winter,
rhizomes and stems in summer months, to some extent insects alsa, and in rainy
season leaves and flowers form the bulk of the food consumed.

Breeding and reproduction : Females breed throughout the year with two peaks in
February and July (Prakash and Ghosh, 1892, Tripath) 2005) but a third peak was
observed during September-November (Kaul and Ramaswami, 1969).

Pest status : M. hurrianae s a common pest of bajra, wheat, chillies, vegetable
grops, grass and other vegetation.

7. The hairy footed gerbil, Gerbillus gleadowii (Family: Muridae, Sub family:
Gerbillinae).

Like M. hurriarnae this gerbil is also a true xeric fauna and occurs in the sandy
plains and inter dunal spaces is western Rajasthan (Fig. 5; Plate 2). It is small
sized rodent with sand coloured dorsum and pure white ventrum with a long tail
(Tripathi er al., 1992) Peak breeding activity is noticed durning May-June and
October-January manths with a litter size of 2-4 in winters and 5-8 in summer. It
i5 an occassional pest of rain fed crops in Thar desert. At times its depredation to
crops has been so devastating that required resowing (Prakash, 1976

8. The short tailed mole rat, Nesokia indica (Gray, 1830) (Family: Muridae
Sub family: Murinae)

The species is relatively large weighing more than 200g. The heavily built
body is dull to brown on the dorsum and has a lighter ventral side, Tail is short. Fur
is short and rough (Plate 2.

Distribution : The species has a wide distribution, spread over India, Pakistan,
Iraq, Iran, Egypt, Russia, Afghanistan, Syria, Chinese Turkistan and Northern Arabia,
in India it is found only in Punjab, Rajasthan, Haryana, Uttar Pradesh, Himachal
Pradesh and Union Territory of Delhi (Fig. 5).

Hﬂat and Habits : It prefers bunds in cultivated fields along water channels but
also occurs in natural vegetation and garden lawns. Prefers soft soil with high




moisture content and good vegetation cover. Nocturnal and fossorial. Burrows
are dug preferably at higher levels. In non-irrigated lands burrows are seen only
during moist season. Excavates extensive burrows with a heap of soil at the
burrow entrance. Ramesh (1992) categonses five types of burrows depending on
complexity. Burrows with short tunneals and single opening are found inside the
crop fields and are used to take temporary shelter during times of danger while
they are out for feeding n the field.

The mole rats are inactive during the severe winter months in northern India,
staying inside burrows whose exit holes upto 15-60 ems of tunnel length being
filled with soil. When winter comes to a close during February, they emerge from
the burrows more actively.The rat is nocturnal with a bimodal circadian rhythm of
being active between 18.00h and 20.30h and again at dawn between 6.00h and

7.30h.

Breeding : Although 1t breeds throughout the year under laboratory conditions, in
nature breeding occurs only during winters.

Food : Omnivorous, being commensal the diet i1s adapted to availability viz., grains,
seeds, fruits, tubers. stored products, bakery items, eggs. animal feed and even
plantation crops like coconut and cocoa.

Pest status : Feeds on leaves and roots of lawn grass and crops. It is reported to
feed on barley, wheat, potato, groundnut, sugarcane, mustard, brinjal, tomato
and water melon (Ramesh, 1992) and forestry plantations in arid zone (Tripathi
and Jain, 1990).

9. The Bruneusculus rat/Hodgson's rat, Rattus rattus brunneusculus (Hodgson,
1845) (Family: Muridae, Subfamily: Murinae)

R.r. brunneusculus is mostly found in hill states of Northeast India. The rat
is characterised by white belly and sometimes it may be yellowish or buffy. The
dorsal side is brown to greyish brown. Fur i1s short and soft. Body and tail length
are equal i.e. 14-20cm. The elongated head ends in a pointed snout, Although tail
appears naked, there are signs of hair all along the tail (Plate 2],

Distribution : Found in Nepal, Sikkim, Mizoram, Assam, Meghalaya, Nagaland and
Manipur.

Habitat : It is reported to occur preferably in paddy fields and also known to occur
in hilly slopes, jhums (shifting cultivation), farest and in tribal settlements.

Habits : It is nocturnal living in underground burrows, which may range from
simple burrows to complex burrow system. They resemble the burrow systems of
Bandicota bengalensis but with smaller dimensions. The oval burrow opeéning
leads to a harizontal undulating passage {4-8 cm in diameter) with 2-4 openings.
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At intervals the passage expands into nesting and hoarding chambers. The latter
are stocked with paddy, vegetable depending on the availability.

Breeding : Peak breeding was ohserved from June to August.

Food : Mostly paddy and maize; in its absence vegetables and bamboo seeds.

Pest status : Causes considerable damage to paddy and maize. |t 1s reported to
cause famine like conditions as a result of massive increase n population which
coincides with cycle of bamboo flowering In Morth-east India.

10. The soft furred field rat or metad, Millardia meltada (Ryley) (Family:
Muridae, Subfamily: Murinae)

The metad, Rattus (Millardia) meltada weighs 40-60g. Fur is very soft. Body
colour light to dark grey dorsally with foot and belly being off white. Tail similar to
bady colour with dark grey above and pale below (Plate 2).

Distribution : It is widely distrubuted throughout India except the north-east
mountainous areas (Fig. 6).

Habitat : It is one of the most predominant rodent pests in almast all the states,
inhabiting crop fields usually choosing the drier patches. It is also reported from
the ruderal habitats, scrub grassland, gravely areas and sandy plains of Rajasthan.

Habits : Nocturnal. |t occupies the cracks and crevices in the dried up crop fields
after harvest as well as the deserted burrows of other rodents. Also it digs simple
and shallow burrows (Plate 2).

Breeding : In Karnataka the breeding season for M meltada extended from July to
early March with peak reproduction during September- November. The annual
productivity was 53-young/female/breeding season. (Govind Raj and Srihari, 1989).
In Rajasthan, metads bread throughout the year with peak reproduction Qccurring
in March-October {Rana and Prakash, 1984},

Pest status : M. meitada is a serious pest of kharif crops like ragl (Eleusine coracanal,
jowar, maize, groundnut, cotton, til (Sesamum indicun) and moong (Vigna radiata)
During rabi they inflict damage to wheat, barley and brown sarsan (Brassica
campestris). They are also reported to cause damage to natural grasslands and
fodder crops in Rajasthan.

11



11. The Himalayan rat, Rattus nitidus (Hodgson, 1845) (Family: Muridae,
Subfamily: Murinae)

R. nitidus weighs 100-175g with its body covered by soft fur. It 1s dark
brown on the rump with yellowish to whitish feet which may be dark occasionally
Belly is grey or white or browmsh. Tall 15 dark and naked (Plate 3}

Habitat and Habit : It s nocturnal and commensal
Distribution : North east hill regions of India and Kumaon in Uttar Pradesh (Fig. 7).

Pest status : Damages paddy, pineapple and maize.

12. Wroughton's rat, Rattus rattus wroughtoni (Hinton, 1919) (Family: Muridae,
Subfamily: Murinae)

This is actually a distinct sub species of Rattus rattus with characteristic
white belly. It weighs around 95g (Palte 3).

Distribution : A.r.wroughron/ has been reported from southern India (Jain, 1979)
and Maharashtra (Deoras ef a/., 1975). It is found abundantly in the semi evergreen
forests, scrub jungles, teak plantations of Karnataka (Sreenivasan, 1975), throughout
the state of Kerala in houses, coconut palms and tree cavities (George et al., 1980)
and is a serious pest of coconut in Kerala, Karnataka and Andhra Pradesh (Bhat,
1980; Reddy, 1998} and of areca nut and cocoa plantations in Kerala and Karnataka
(Bhat er a/., 1990)

Habitat and Habits : A.r.wroughton! is an arboreal rodent spending more than
80% of time on tree tops (Bhat and Sujatha, 1986). It lives in nests constructed in
tree holes in forests and either in the interspace of nuts or inside stipules in the
spindle partion of coconut.

Food : Although food habits in the wild are not known, it is reported to be
omnivorous (Advani and Bhat, 1985). Wild fruits and seeds of several plants apart
from coconut, cocoa, cottonseeds and oil palm seedlings are reported to be eaten
(Rajagopalan, 1966; Advani, 1984; George ef al,, 19B0: Bhat et a/., 1990).

13. The Norway rat, Rattus norvegicus (Family: Muridae Subfamily: Murinae)

A. norvegicus 15 primarily a temperate zone rodent both commensal and field
pest. Its distribution in India 1s limited to harbour cities of Mumbai and Kolkota. In
recent years its presence in uraban locale of NEH region has also been reported. It
is nocturnal and commensal in India and weighs 250-350g. Body brownish dorsally
and ventrum whitish or off white (Plate 3). Although inhabits sewers elsewhere, in
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Kolkota and Mumbai vet it digs burrows n gﬁduwns and is a warehouse pest
(Jain er-al., 1993).

14. The Indian bush rat, Golunda ellioti (Family: Muridae, Subfamily: Murinae|

Not much information is available about this species whaose distribution is
limited to North-west arid zones of Rajasthan, Punjab and Gujarat (Plate 3; Fig. 8).
Nocturnal and fossorial, digging burrows in scrub, thorny and bushy plantations,
and around crop fields. Reported 1o be a minor pest of agriculture in Punjab and
Rajasthan (Saini and Parshad. 1993, Prakash and Mathur, 1987).

15.The house mouse, Mus musculus (Linnaeus, 1758) (Family: Muridae,
Subfamily: Murinae)

The house mouse, M. musculus 15 a tiny amimal weighing 15-20g. Tail is
rnaked and longer than body length. Dorsally, the colour varies from brown to light
brown with belly being whitish or hght grey (Palte 3)

Distribution : Throughout the world.

Habitat and Habits : Commensal, nesung in rafts, crevices in walls, amidst staked
undisturbed bags of food grains in godowns, table draws; often lives in fields
digging burrows. Nocturnal.

Pest status : Being commensal it is a nuisance to many items in addition to
spilling and spoiling a lot more than eating. In fields it is known to damage
sugarcane, groundnut etc. By cutting wires it causes power failures and computer
shut downs which are financially disastrous by affecting production.

16.The Brown spiny mouse, Mus platythrix (Bennet, 1832) (Family: Muridae,
Subfamily: Murinae)

M. platythrix is sympatric with elliot's mouse, Mus saxicola. Body weight
ranges 20-30 g with the fur composed of entirely flattened spines. The daorsal fur
is coarser than the belly. The colour is sandy to brown dorsally and white ventrally.
The colour pattern is sharp and distinct.

Distribution : occurs from Deccan to Punjab northwards and to Bihar eastwards
but absent in North-East and Jammu & Kashmir (Fig. Bl

Habitat & Habits : Found in crop fields, prefers rocky and gravely habitat. The
mouse is burrow dwelling and nocturnal. The burrow opening is characterised by
arrangement of pebbles, small stones and broken earthware in concentric circles.
A significant quantity is collected inside the burrow also (Palte 3). The burrow has
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1-3 surface openings with a mean length of 295mm and a mean depth of 12cm
with one bed chamber (Malhi et al/., 1987}. But Chandrahas {1974] reported that
the species occupies burrows deserted by other rodents.

Breeding : M.platythrix breeds all round the year with a peak during October to
January in Andhra Pradesh and Karnataka. (Anon, 1990; Chandrahas, 1974}, from
June to early March in Karnataka (Govind Raj, 1994). The annual productivity is
reported to be 18 in Andhra Pradesh |Rao, 1879: 1981) and 54 in Karnataka

(Govind Raj, 1994).

Pest status : Pest of paddy, ragi, wheat, oil seeds and pulse crops.

17. The Indian field mouse, Mus booduga (Gray, 1837) (Family: Muridae,
Subfamily: Murinae)

M. booduga is a tiny mouse weighing 10-12g. Dorsal fur varying in colour
from pale sandy in the desert regions to dark brown to greyish in most regions.
Ventrum is white (Plate 4],

Distribution : Throughout India (Fig.9].

Habitat and Habits : M. booduga is found in crop fields especially irrigated ones.
It is fossarial and nocturnal. Burrows have 2-4 surface openings with a depth of
50-60 cm and length ranging 45-65 cm. The burrows have 1-2 nesting chambers
and have smaller openings compared to other species. The one-cm opening is
characterised by scooped soil at the entrance with small pebbles (Plate 3}. Hoarding
upto 7g per burrow is reported.

Breeding : Breeds throughout the year in Punjab, except during very cold months.
In South India breeding occurred throughout the year with low reproductive activity
during March to July. Annual productivity was 21 young/female/year (Chandrahas.
1974; Rao, 1977). However later studies revealed breeding period from July to
March with a peak in September-October and annual reproductivity as 52/female/
year in Karnataka (Sridhara, 1999)

Pest status : Pest in rice, wheat, groundnut, raddish etc.

18. The House rat, Rattus rattus (Linnaeus, 1758) (Family: Muridae, Subfamily:
Murinae)

It is a medium sized rat weighing 150-200g. A.rattus is also called as roof
rat, black rat and ship rat. It is the most abundant and widely distributed rodent
species in India as well as the world. Biswas and Tiwari (1969) recognized at least
14 subspecies within our country. It is characterised by long tail, slender body
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and pointed snout as well as the belly. The dorsal tur 1s mostly blackish in
commensal forms which range to yellow to brown black with pale white belly in

wild forms (Plate 4},
Distribution : All over the world

Habitat : Mostly commensal living in houses, godowns, stores, poultry farms,
crop fields adjacent to villages, plantation crops especially coconut, open country,
torests and in the hills.

Habits : It is nocturnal and colomal.

Breeding : House rats breed throughout the year, reportedly with two peaks of
reproduction viz., March-April and August-September (Krishna Kumari ef a/,, 1992).
Breeding was also reported from March-December with a peak in September-
November. The annual productivity was 70/female/year (Krishnamurthy, 1330).

19. The lesser bandicoot rat, Bandicota bengalensis (Gray, 1835) (Family:
Muridae, Subfamily: Murinae)

There are three recognised sub species ot B. bengalensis n India namely,
B.bengalensis bengalensis (Grayl, B.b.varius (Thomas) and B.b.wardi (Wroughton).
It is also called the Indian mole rat,

The lesser bandicoot is rebust with a round head and a broad muzzle weighing
200-350g. The body is covered with coarse fur which forms black-tipped piles on
the dorsal side. The colour on the dorsal side is dark brown but may be blackish,
pale brown or reddish. Feet are dark but digits are paler. Tail is completely dark
and paler below occasionally. Belly grey or light grey and rarely whitish (Plate 4).

Distribution : Except the extremes of western Thar desert, B.bengalensis is widely
distributed throughout India, Pakistan, Nepal, Bhutan, Bangladesh, Srilanka and
South East Asia (Fig. 5). In recent years it is being reported from urban areas of
Jodhpur and Bikaner city.

Habitat and Habits : The lesser bandicoot rat is well adapted to various habitats
and lives in different ecological conditions which include cultivated fields, pastures,
forests, mountains, inter-tidal mangrove zones, semi arid zones and of late as a
commensal in towns and cities across India. However basically it requires damp
soil for burrowing.

It is completely a fossorial rodent favouring embankments around paddy
fields. The burrows are elaborate with several openings. The entrance is
Eh#TBCtaﬁsti:ally covered with a heap of dug out soil, which are usually small
lumps of soil (Plate 4). Burrow opening lead to branching and winding tunnels,
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which are interconnected. Several tunnels expand to serve as brood/nesting
chambers. Some others are utilised as storage chambers. The number of burrow
openings vary from 1 to 16. Depth ranges from 30cm to 100cm and length from
43cm to 450cm. Burrows are dug in crop fields, parks and near garbage dumping
yards etc. In godowns burrows are dug even in cemented floor and walls
Considerable amount of grain is hoarded inside the burrows.

The rat is nocturnal, Although reported to be colonial, during breeding season
males and females with her young seem to live in separate burrows.

Breeding : The mole rat breeds throughout the year. Definite peaks occur during
different seasons across the country. In Karnataka breeding lasts from early July
to end of April with peak reproductivity seen during September to October. The
annual calculated reproductive rate was 67 young/female/year (Srihan and Gowvind
Raj, 1984).

Food : B.bengalensis is ommvorous with a definite preference towards food grains.
When vegetative food is not available it easily switches over to insects, molluscs
etc. thus exhibiting seasonal adaptation to food and a capacity to select the best
balanced diet depending on availability.

Pest status : The lesser bandicoot is a serious pest of agriculture in India causing
extensive damage .0 paddy, wheat, moong, maze, jowar, rag, melia, sugarcane,
groundnut, pea, many vegetables, and coconut nurseries. Their burrows were also
reported from tapioca, calocasia, yam and rubber plantations of Kerala. The
burrowing activity of lesser bandicoot rats causes damage [0 roots causing the
slow death of trees/plants in many orchards, plantations and perenmial crops like
mulberry, apple. Similarly their burrowing activity interferes with irrigation of marshy
crops like paddy and leads to Indirect losses.

20.The larger bandicoot rat, Bandicota indica (Bechstein) (Family: Muridae,
Subfamily: Murinae)

B.indica is a very large rat, head and body normally ranging 200mm-366mm.
Weight ranges from 500g to 2kg and more. Tail 1s shorter than head and body is
covered with hair throughout its length. The fur is very rough and quite long
dorsally. The upper part of the body is dark or blackish brown and ventrum 15 grey,
drab or dark (Plate 4).

Distribution : From the south of Rajasthan down to southern tip of India and eastwards
too. Widely distributed in Bangladesh, Myanmar, Malaysia, Thailand, Vietnam,
Sumatra, Java, southern China, Hong Kong, Taiwan and Srilanka (Fig. 5).
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Habitat and habits : The larger bandicoot always lives close to human habitat but
never inside the house or inside crop fields. It prefers habitat that has lot of
garbage to teed and close to water bodies. In south India they are highly commensal
They prefer places close to human dwellings such as compounds, gardens, stables,
poultry and out houses.

The species is nocturnal and fossorial. Burrows are found amidst tall grasses
and bushes around marshy areas, many a times tunnelled through bricks and
masonry of poorly constructed houses, huts in villages, poultry, out houses etc.
(Plate 4).

Burrows : The burrow system may be simple consisting of an unbranched tunnel
upto 700cm in length and 6-14cm in diameter. These are usually used as temporary
shelters to indulge in feeding. A normal burrow system has 1-13 openings leading
to tunnels with a diameter of 6-24 em. Depth may range 40-60cm and extending
to a maximum length of 9m. The oblique tunnel from the opening branches at
regular intervals, which may or may not be interconnected. One of the tunnels or
the blind end of the tunnel expands and forms a brood chamber. Burrow openings
are recognised by the presence of wet globules of fresh earth and soft faecal
matter (Plate 4).

Food : Larger bandicoot rats are omnivorous and usually feed on household refuse,
grain, vegetables and sporadically attack poultry. In Sagar islands of West Bengal
they are reported to go underwater and capture fish, molluscs, crabs etc. During
harvest they turn grainivorous on harvested paddy and also eat vegetables as well
as ground dwelling birds (Chakraborty, 1992),

Breeding : B.indica breeds all around the year in West Bengal and Vietnam but has
a seasonal reproduction trom September to March in India (Chakraborty, 1875,
Jain, 1979). The annual productivity at Sagar istands was reported to be 20young/
temale/year.

Pest status : Although there is no estimate of losses, damage to paddy, wheat,
maize and different vegetables definitely occurs. In many areas it is a serious pest
of aquaculture especially prawn culture was damaged by its depredation. In deltaic
islands serious indirect damage to cultivation is caused by therr tunnelling of the
embankment causing seepage of saline into paddy tields {Chakraborty, 1992)
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Tabie 1: Distribution, habitat and pest status of India rodents

S.  Pest species Distribution Habital Habits Food Pesl! status
No s e
1. Funanmbulus From the south  Lives close to Arboreal, Genarally Seyvere damage
pennanti (Fam. of Sikkim hurman highly active.  fruils, nuts, 10 fruits like
Sciuridas) FIVE through Indo- hatitation, playtul, seeds, pomegranate,
STRIPPED OR Gangetic orcharnds, chirpry and flowers. Also sapota (chiki),
MORTHERMN plains 1o north gardens diurnal, peak  eals insects, grapes, guava
PALM SQUIRREL  of Karnataka, parks and activity in the  insect larvas, and zizyphus
fromm Maorth- wionderd morming and  bestias, math
Weslern deser!  areas. Also early aic
to Wesl found in SVBMNGS
Bengal forests. Hole
nesting in trea
trunks,
cravices in
tha walls,
windowsilis
and
compounds
2. Funambulus Entire south Similar to Same as Similar to Similar 1o
palmarum India E pannanti F.pannanti F.pennanti F.pannant
{Fam. Sciundae)
THREE
STRIPPED OR
SOUTHERN
PALM SQUIRREL
3 Funambulus Inhabits a Divarse, Arboreal, Omnivorous., Heavy osses
tristriatus limitad area of  almast all Diumnal with  eating paddy,  upto 51-80% 1o
wesiern and types of peak male flower of  cocoa. Damage
‘I'“"I:'l::lé f:”“ﬂm]'s south western  weslern ghal  achvities coconut, the pod in the
Fitri mhmsp': (i India from biome viz aarly tarmites and cenire
F:t. htini Mumbai down villages, moring and  caterpillars
thmu ".ﬂﬂ‘ wards south o 1A, Crop BYEHNGS. Alsn cashow
i Trivendrum, figlds, fruit, apple,
fhe wes! coast orchards, mango, cocoa,
and evergresn  plantations kokira, laured,
forests of and forests insects,
westerm ghals, bestles
4. Hystrix indica Throughout Found in Lives in Mainly Destructive o
(Fam. Hystricidae)  India except miois caves, herbivorous, garden and
INDIAN higher deciduous amongs! teeding on crop fields by
CRESTED Himalayas. forests, forest  rocks, lubers, bulbs,  their burrowing
PORCUPINE The . plantations,  burrows ripe fruits, activity, Cause
subspecies, rocky nocturnal barks of trees,  damage lo
H.hodgsoniis  hillsides, grair, maize,
tound onty in sandy vegelables Sugarcanea,
Eﬂtlaﬂ'l dﬂm:. » and roots. polato, swesl
imalayas, ravines a polata, ripa
Assam, lower valleys. melons, onion,
Bengal upto carrol elc. Also
1500m. damages foresi
plantations

2



Pest status

5. Pestspecies Distribution Habitat Habits Food

No.

5. Tatera indica Ubiquitous Livas in open Mocturmal Main food Is
(Fam. Muridae; Sub OCCUrTing plains, loose FTCWE i grain, reols,
family Garbillinaa) threugheut Indis sandy soils of leaps and Isaves and
THE INDIAN GERBIL  from Himalaya to  deser. edges of  bounds, grass Dunng

Kanyakumar cultivation, Jlean season eal
thickels. uncer rools, leaves
bushes and fruits of wild

plants. AlsO
adapied to eat
insacts, their
2008, eggs and
young of ground
nasiing hirds

. Merfones hurrianae  Resincted 1o Prafers sandy, Diurnal, Mainly
{Fam. Muridae, Sub north wesl states  desert habital, gregarious,  herbivorous
fam. Gerbillianag) of Rajasthan, followed by most active seasonal
THE DESERT Gujaral and ruderal habitat during earty  preference seen
GERBIL predominantly in - and gravel ROrTing. with seeds in

the deserts of plains. wirter, rhizome

former and stems,
insects in
sumirmar and
leaves and
flower dusing
ralny season

T. Rratius Found maostiy in Ocours: MNocturnal, Mostly paddy,
bruneusculus nartheast India. preferably n fossorial, also vegelables
THE HODGSON'S paddy fields, and bamboo
RAT hifly siopes, seeds.

Jhums (shifting
cultivation),
forests and tribal
settliaments

B Milfardia meliada Fowund Pradominant Ccupies Granivomus
(Fam. Muridae) THE  throughout India  pes! of rainfed sel dug
SOFT FURRED except north-gast  and dry land purrows and
FIELD RAT mountainous crops all over cracks,

Breas the country Cravices in
Chooses dry the dried up
palches crop fields

afler
harvesl

Past of all
crops i arid
Snas, on
rmilla, jowar,
vagatable,
17 1F<=H
groundnut
and pulses in
other stales

Commaon pest
of bajra,
whaal,
chillles,
wvagetable
crops, and
othar
yegetation.

Serious pesl
of kharif crops
fikce rag,
jonwar, maize,
groundnut,
cotton, i,
moang and
during raby
damages
wheal, barlay
and brown
Sarson, grass
lands and
fodder crops
in Rajasthan




S. Pestspecies Distribution ~ Habitat Habits Food Pest status
No
Rattus ratfus wroughtoni Forests of Neasting in trae Arboread Crmnivorous Major pesi of
' {Fam. Muridaa) Kamataka as  holes |2 frests  and COnsUmes coLOnUt, tocha
THE WROUGHTONS RAT a commensa  and plantation Mociurmal wikd frunls, and o=l palm
and pest of Ciops, (Fea seeds of
plartation CANCHHES N several
CROpE in forests and also plants
Kerala, in inhabs seadings ol
Andhra housas cinan,
Pradesh and catton sesd
parts af and il palm
baharesnira
10 Rattus niidus Mostly found Occurs Mocturnal Omnivorous Damages paddy,
{Fam. Muridaa) In Marth-eas=! prefarably in arud pireappie and
THE HIMALAY AN RAT Inchis and crog fimkds and carmmensal rraGe
Hrmaon in Biam b
Littar plantations
Pradash
11 Rattus norvegicus Throughaut Commensal, Nocturnal Omnmvorous Pest in godowns
(Fam, Muridaa] the workd found only In andd and warahousas
THE NORWAY RAT major port ciltes  fossorial
of Kolkatta,
Mumbal el
12 Mus musculus Thirowsghsul Commensal in MWociurmal Omahvormus Muisance o
{Fam. Muridae) THE HOUSE India houses, siorage  Lives In prefers household ilems.
MOUSE incluting Structures. Nesis in grains but Damages sugar
islands eateries, struciures. eats cang, groundnul,
offices, Digs averything whaal elc
laciones and Wi Buffows i Rzl 15 aible
wikd state in crop felds. both in raw or
chop fokda. preped e
forms
13 Mus platythrix Enlira Sauth Fourd in crop Mocturnal Ommivorous Pest of paddy,
{Fam, Muridse) India, up to filds at the and pralers ragl, whaal, ofl
THE BROWMN SPINY MOUSE Punjab in the  adges, prefers fossonal. ceraals soads and pulse
Morth and sandy, rocky crops
upto Bibar and gravely
eastwards habstat
14 Mus booduga Throughont Found (r crogp Fassonal Ommavorous.  Pestin
{Fam. Muridas) THE INDHAN IrvchiE, fiwlds especially  and Adaptabie o vegetables,
FIELD MOUSE imigated fields roctumal cultivatad paddy and
Crops groundnul
15 Rattus rattus Allover India  Masily Mocturnal Cmmvormus,  CAUSES eV
(Fam. Muridae, Sub: fam, and Warld commerisal and colanial,  eating grains, damage o
Murinaa} THE HOLSE RAT frwirg &N NOUSDS, seeds, fruils,  coconut, poultry,
Fodowns, lubers, slored  digry, pggery,
storas, pouliry, prosducts, godowns, and
edges of crop bakery items,  warehousas
fields, mdpEcen: aggs, swmal  Nuisance o all
to wiflages, fead and eslablishments
plantabon crops evarn due o its
aspecially ool grawing aclivity
oconul, open Cogi
country, forests
and hills S
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STATE WISE DISTRIBUTION OF RODENTS

I. ANDHRA PRADESH

Andhra Pradesh is the fitth largest state in the country. Forty two percent of
the geographical area of the state is being cultivated providing livelihood to 77%
of the population and generating 60% of the income. Based on topography and
altitude the state is classified into Coastal Plain, Eastern Ghats and Peninsular
Plateau.

CLIMATE AND RAINFALL

The climate 1s predorminantly semi arid to arid except coastal belt which s
hurmid to sub-humid. The four distinct seasons are summer (March-May), South-
west monsoon (rainy, June to September), North-east monsoon (October-December)
and winter (December to February). The average rainfall is 836mm ranging from
BOOmm to 1000mm. There are six soil types: red, black, alluvial, coastal sandy,
laterite and problem soils i.e. saline, salino-alkali, saline-alkaline.

MAJOR CROPS

Rice is the major crop followed by sorghurm, maize, pearl millet, cotton and
chillies, Considerable quantties of finger millet, red gram, green gram, black gram,
Bengal gram, groundnut, gingilly and castor are also raised. There is sigmficant
cultivation of horticultural crops that include mango, citrus, banana, guava, custard
apple and vegetable crops like coriander, turmeric, tomato, onion and tapioca.

AGROCLIMATIC ZONES (Table 1: Fig. 1)

With not much wvariation in soil type and temperature, it 1s the amount and
distnbution of rainfall that mainly determines the agro-climatic zones of Andhra
Pradesh. Based on these criteria, the state is divided into seven agro-climatic
zones namely {1) Krishna-Godavari zone (2) North coastal zone (3) Southern zane
{4) Morth Telangana zone (5) Southern Telangana zone (6) Scarce rainfall zone
(Rayalseema) and (7) High altitude and Tribal areas.

The physical characteristics, cropping system and major crops of each of the
zones are presented in Table 1 and are as follows:

1. KRISHNA GODAVARI ZONE : It comprises the entire districts of W.Godavari,
Krishna, Guntur, excluding upland talukas of East Godavari district, Kammam,
Nalagonda and Prakasam districts. The soil types are deltaic alluvium, red soils
with clay base {Alfisols), heavy, deep to very deep black cotton soil (Vertisols),
deep to very deep red loamy soil (Alfisols), coastal sands and saline soils. Rainfall
ranges B0OO-1100 mm and 59% of the crop is irrigated. The predominant cropping
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Rodant Species Distribution

L EGEND

A Keisnna-Gopavar! zone A 8. bengglensis

&2 romTH CoaSTAL zonNE ® M,g..ga;fugﬂ

X souTHERN ZoNE mm Millgrdia mellfada

B NorTH TELANGANA ZoNE m Talzra indica

B SouTHEARN TELANGANA ZonE @ Raltus rattus
wrevghten:

& ScAarRcCE RainrFaLL ZONE # PREDOMINANT
SPECIES

7 G ALTITUDE & TrRiBAL AREAS
Fig. 1: Agroclimatic zones of Andhra Pradesh and distribution of rodent species

system is rice based. Major crops are rice, cotton, black gram, green gram,
groundnut, fodder, tobacco, sugarcane, chillies, coconut and sesame.

2. NORTH COASTAL ZONE : This zone consists most parts of Srikakulam,
Vizianagaram, Visakapatnam districts and upland talukas of East Godavari district.
The soils are predominantly red with clay base (Alfisols). There are some pockets
of acidic laterite soils (Oxisols). Rainfall is in the range of 1000-1100mm and 42%
of the cropped area is under irrigation. Major cropping systems are based on rice,
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sugarcane, groundnut, pearl millet and finge millet. As such the predominant
crops grown are rice, groundnut, pearl mille, mesta, finger millet, sugarcane,

sesame, horse gram, green gram and black grm.

3. SOUTHERN ZONE : It includes Nellore arl Chittaore distnicts and southern
parts of Prakasham, Cuddapah and easterr parts of Ananthpur district. The
predominant soil group is shallow to moderate: deep red loamy soil and red earth
with loamy soil. Patches of moderately deep o deep black cottan sails are also
present. The range of rainfall 1s 700-1050mmwith 43% of culuvated area beng
irrigated. The major cropping system is fnice am groundnut based. The predominant
cultivated crops are rice, groundnut, sorghum pearl millet, red gram, finger millet
and horse gram.

4. NORTH TELANGANA ZONE : Entre districts)f Adilabad, Karimnagar, Nizamabad
and Medak except its southern border, Warangal except its western portion,
North-eastern tip of Nalgonda and most partsof Khammam fall under this zone.
Red soils are predominant in this zaone. The typs include red earth with loamy sub
soil, red sandy soil, deep to very deep red loawy soil and deep to very deep black
cotton sail. Rainfall range s 900-1150mm andanly 24-60% of agriculture 1s under
irrigation. The predominant cropping system i sorghum, rice and maize based.
Major crops grown are sorghum, rice, maize cotton, groundnut, red gram and
Bengal gram.

5. SOUTHERN TELANGANA ZONE : This zoneconsists of Hyderabad, Rangareddy
districts, Mahaboobnagar district except its outhern border, Nalagonda district
except its eastern part, North-eastern and sothern parts of Warangal. The soil is
predominantly red soil with loamy subsoil, recsandy, small areas in the west are
deep to deep black cotton soil. The ramnfall rane is 700-900mm and irrigated area
i5 23.7% af the total cropped area. The mai cropping system is sorghum, rnice
and castor based. Major crops cultivated aresorghum, rice, castor, groundnut,
pearl millet, green gram, maize and sunflower

6. SCARCE RAINFALL ZONE OF RAYALSEEMA: It includes the districts of Kurnool,
Ananthpur except its south eastern part, westrn part of Prakasham, southern part
of Mahaboobnagar and north western parts ofCuddapah. The major soil types are
red earth with loamy sub-soil. red earth with layey subsoil, red sandy soil, light,
moderate deep to deep black cotton and heay, deép to very deep black cotton
soil. Ranfall 1s 500-750mm and only 15.7% f the area i1s irngated. Predominant
cropping system is groundnut, sorghum, setria, rice, cotton based. The major
crops grown are groundnut, sorghum, seten, rice, cotton, coriander arid pearl
millet.

7. HIGH ALTITUDE TRIBAL AREAS : This zoniconsists of the northern borders of
the Srikakulam, Vizianagaram, Vishakapatnm, East Godavar and Khammam
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Table 1: Agroclimatic zones and crops of Andhra Pradesh

Crapping Rodent
Zone Districis & Taluks Soil typa Famiall s ﬁ[E:IT.T. sty
KRISHNA Dts of W.Godavan, Knshna, Deltaic BOO- Rice based  Bb, Mb
GODAVARI Gunlur, paris of Easl alluvium 1100mm Rrw
ZONE. (58% CGodavarl, Kammam, Alfisols, Black
irrigated crops) Malagonda & Prakasham cottnn, Red
dis. loamy, Alluval,
Coastal sandy
MORTH Most parts of Snkakulam Alfisols, acidhc 1004- Paddy, Bh Brw
COASTAL Vizyanagaram laterite 1400mm  Sugarcane,
[42% Emigated) Visakhapainam, Groendnut,
upland taluks of E Godavar Pearl millat
D and Finger
millet based
SOUTHERN Dits. of Meflore, Chittor Loarmy 700- Rice and Mb. Bb
ZONE Southem parts of Inceptisols- 1080mm  Groundnul
{43% Irrigated ) Prakasham Cuddapah, Alfisols, Black based
Eastern pans of Anantpur cotton
Dits.
NORTH Adilabad, Karimnagar, Rad soll Red L00- Sorghum,
TELANGANA, Nizamabad Districts, sandy, Red 1150mm  Paddy and
(24 6% irrigated) Parts of Medak, Warangal, loamy, Deep Maize NA®
Malagonda & Khammam red loamy, based
Dis. Black cotton,
Acidic laterite
SOUTHERN Dts. of Hyderabad, Fed soll, Red TO0- Sorghum,
TELANGANA Rangareddy. sandy - deep g00mm  roa, caslon
(23.7% irrigated) Mahaboobnagar except its black. cotton based
southern border, Nalgonda soil MA*
axcepl iis eastem border,
Morth-eastern and southern
parts of Warangal
SCARCE Ananthpur OF except its Red earth with  500- Groundnut,  Bb Mb
RAINFALL ZONE  southeastern part, Kumoo loamy subsoll,  750mm  Sorghum, Ti & Mm
OF D1, Western part of Red aanh with Seteria,
RAYALSEEMA Prakasham D1 clay subsoils, Faddy and
{15.7% Irrigated) Southerm part of Red sandy, cottan
Mahaboobnagar Dt North- Black cotton. based
west part of Cuddapah Dt
HIGH ALTITUDE  Northemn parts of NA Above Paddy and
& TRIBAL AREA  Srikakulam, Vizyanagaram, 1400m  Pearl millet NA®
{13.3% irrigated) Vigakhapatnam, East based

Godavari and Khammarm.

NA* - Not avallable

8b : Bandicora bengalenses
Mb : Mus booduga

Rrw | Aatfus rattus wronghton
Ti: Tarera Indica and Mm - Miltarda meltada




districts. Rainfall is above 1400mm. Cropping system is paddy and pearl millet
based. Only 13.3% of the area is irrigated. Major crops cultivated are rice, pearl
millet, groundnut, finger millet, sesame, tuber crops. forestry and horticultural

Crops.
PEST STATUS AND DISTRIBUTION OF RODENTS

The cooperating centre of AICRP on Rodent contral for Andhra Pradesh is
functioning at the Agricultural Research Station, Maruteru since 1986. The emphasis
of research is on rodent management in wet land paddy. Apart from paddy data

Tabie 2 : Rodent species distribution and composition in selected agro climatic ones of Andhra

Pradesh
Agroclimatic Placel District Associated Rodent ——
zone crop/crops species
KRISHNA- Godavari delta Imgated rice Bb* Mb
GOOAVAR) (Godavari dt.)
ZONE
Tenall, Bapatla Rice and rice Bh. Mb* Bh severe at
(Guntur dt ) fallow pulses maturity of rice
fallow black
gram
Central delta Coconut Rrw,
(Eas! Godavari dt ) plantations Bh, Bi, Ti, Mb
Coconut
nursery
Jangareddygudem il palm gh
(West Godavar dt )
NORTH - Liddanam Coconul Rrw
COASTAL (Srikakulam dt.} plantations Bb
ZONE Rice Bb
SOUTHERN Nellore i Rice BL* Mb
LZONE Kalahasti {Chittoor dt ) Rice Gb. Mb*
SCARCE RAIN  Nandyal (Kurnool dt.) Rice Bb*, Mb
FALL ZONE Chintalapattl & Medapuram  Rice (Upland) Bb* Mb, T,
{Anantapur dt.) M
Nandyal Groundnu, Mb . Mm, Bb
(Kurnool di.) Soybean,
Green gram,
Korra

Bb = Bandicota bengalensis, Mb = Mus booduga: Rrw = Raftus rattus wroughton:.
Ti = Tatara indica: Bi = Bandicola indica, Mm = Millardia mellada
* Dominanl species
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Table 3 : Major pests and diseases of important crops of Andhra Pradesh

Crop Insect and other pests Diseases Rodent
pesis
Rice Yallow rice borer, rice gall midge, [JiBf‘II:-hQPIIIEI!‘E._ Rice blast, Sheath Dlight, Bb, Mb, i,
green leaf hoppers, laat folder. rice hispa, gundi  bactarial blight, stem mat, Mm
bug, nematodes, cut worms, leaf mite. panicle sheath rot, brown spot and
mite false smul
Millets Shoot fly, stem horer, ear head bug, aphids, Grain smuls, leaf diseases, .
mites. dawny mildew A
Pulsas Pod borers, aphids, thrips Fasarium wilt, powdery mildew, Mb, Mm
leaf spots, rust 8o
Sugar Shoot borers, cane fly, scale insects, white fiy, Red rot, smul, grassy shoot N
cane aphids, mealy bugs wilt
Coconul Rrw, Bb,
Bi, Ti, Mb

NA"® - Not available
Bb = Bandicota bengalensis; Mb = Mus booduga; Rrw = Rallus rattus wroughtoni;
Ti = Tatera indica; Bi = Bandicota indica; Mm = Millardia meftada

has also been collected for fallow, pulses, coconut, oil palm, groundnut, soybean,
green gram and korra (Table 2; Fig. 1). Following is the cropwise distribution of
rodents in selected Agroclimatic zones of Andhra Pradesh.

{a) Rice (Tables 2 & 3): The rodent species affecting paddy yields were B.bengalensis
and M.booduga in Godavari and Guntur districts of Krishna-Godavari, Southern
zone and parts of scarce rainfall zone. Infestation of B bengalensis was severe at
maturity of rice and fallow black gram. In North-coastal zone only B.bengalensis
damaged rice. The diversity of species increased slightly in parts of scarce rainfall
area. In Kurnool district three species namely M.booduga, M.meltada and
B.bengalensis occurred and in some other parts apart from these three, T.indica
also occurred.

(b) Coconut plantation and nursery (Table 2): The crop in central delta of Krishna
Godavari zone were infested by five species of rodents. These were A.r. wroughtoni,
B.bengalensis, B.indica, T.indica and M.booduga. However in North coastal zone
only two species damaged coconut viz., A. rattus wroughtoni and B.bengalensis

(e) Oil palm (Table 2): The crop in west Godavar district of Krishna-Godavari zone
was infested by B.bengalensis.

(d) Groundnut, Soybean, Greengram and Korra {Table 2): These crops in Nandyal
district of scarce rainfall zone had three species of rodent pests namely
B.bengalensis, M.meltada and M.booduga.




CONCLUSIONS

The research on species of rodents damaging wet land paddy has revealad
B.bengalensis and M.booduga as major damage causing species in four out qf the
six agricultural zones of the state. In scarce rainfall area M.meftada and T.ndica
too become pests. It will be interesting to know the species composition in the
two zones of Telangana. Floods occurred during August. 1986 followed by reported
major rodent out break in Rabi 1986-87. Another major out break of rodents
occurred in Rabi during 1996-97 and was attributed to cyclone in November 1996
Minor out breaks of rodents are reported to occur every 2-4 years.
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Il. ASSAM

Assam lies between 24° and 28” N latitudes and 89.5" and 96" E longitudes

LAND USE

Aesam is divided into two distinct physiographic regions, the plans and the
hills. The plains are represented by the Brahmaputra valley and Barak valley while
the hilly area consists of a part of Barail and Meghalaya ranges. Soils of Assam
are classified as Recent Riverine, Old Riverine, Old Mountain, Non-laterized and
Laterized. Climate is charactensed by hot & wet summers and dry & cool winters.
The four seasons are pre monsoon (March-May), monsoon (June-August], post
monsoon (September-November) and winter {December-February),

CROPPING SYSTEM

The state is by and large rain fed, rice based monocrop system. The three
maijor crops of Assam are rice, tea and jute. Rice is grown as deep water crop,
Bao: shallow water rice. Asra and rain fed autumn rice, Ahu. Sali is the transplanted
rice while Boro rice is grown during summer or spring. Apart from rice, maize,
millet and wheat are the other cereals cultivated. Black gram, moong, bean and
lentil are grown during rabi. Rape and mustard are the oil seeds raised. Fruits
grown include pine apple, banana, mango, papaya. citrus, litchi, guava and
pomegranate. Coconut, areca nut and tea are the major plantation crops.

AGROCLIMATIC ZONES (Table 1; Fig. 1)

1. NORTH BANK PLAIN ZONE covers the north-eastern districts of Lakhimpur,
Sonitpur and Darang. The soil types of this zone are old alluvial along the foot
hills (Alfisols), old alluvial soils along old tlood plains (Inceptisols] and new
alluvial seil (Entisols) in recent flood plains. The average rainfall 1s 2650mm and
the range is 1500-3000mm. The major crop is rice. Pulses and oil seeds are
cultivated to a small extent. Horticultural crops include orange, pineapple, banana,
coconut and areca nut.

2. UPPER BRAHMAPUTRA VALLEY ZONE lies in the south western side of the
State includes the districts of Tinsukhia, Dibrugarh, Sibsagar, Jorhat and Golaghat.
The zone is a rich source of oil and natural gas producing more than 80% of the
state's oil. Coal fields are also found in this zone. The rainfall range 1s 1200-
2347mm. Soils fall under the category of immature alluvium, mature ultisols and
recent riverine alluvial (Entisol). The main crops of the area are rice, wheat, black
gram, green gram, pea, lentil, potato, cucumber, colocasia, cole crops, rape,
mustard and sesame. The commercial crops are jute and tea grown in large tracts
of land and sugarcane. Horticultural crops are potato, orange, pineapple, banana,
coconut and areca nut.
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3. CENTRAL BRAHMAPUTRA VALLEY ZONE covers the district of Nawgong
Rainfall range is 1200-2000mm. Spils are mainly immature Entisols and mature
Alfisols. Rice is the major crop. Oil seeds are grown extensively Other important
crops are jute, pulses, wheat and vegetables

4. LOWER BRAHMAPUTRA VALLEY ZONE lies in the eastern part of the state.
River Brahmaputra flows through this zone. The districts of Kokrajhar, Dhubr,
Goalpara, Barpeta, Nalbari Kamrup and Pragpyotishpur come under this zone. The
average rainfall is 1700mm. The soil types are Alfisols & Ultisols. lceptisols &
Alfisols, and Entisols. The major crops are rice, millet. jute, wheat, pulses, potato
and oilseeds.

5. BARRACK VALLEY ZONE consists of Cachar and Karimgan) districts. Flood is a
trequent phenamenan in this zone. Rainfall range 1s 65-2500mm. Not much is
known about the soil type. Based an limited sampling they seem to be similar to
that ot Brahmaputra valley. The entire central alluvial tract is rice mono-cropped
area. Forest cover is 39%. Pine apple and sugarcane are the other crops.

6. HILL ZONE OF ASSAM comprnises of Karbi Anglong and North Kachar hills.
North Kachar hills are steep and high, Karbtr Anglong hills are undulating and less
high. Land in this hill area is classified as plain areas, hills with mild slopes and
hills with steep slopes. Annual raintall varies from 1000-2000mm. Scils are generally
laterite, red loam and old alluvial, Rice 1s the most cultivated crop. Other crops
include rapeseed, mustard, maize and sugarcane, Pineapple, banana, mango,
papaya, litchi, guava, pomegranate are cultivated. Coffee and rubber have been
introduced as plantation crops. Vegetables grown are mostly cole crops and
indigenous vegetables.

@O 1. Worth Baok Plale Ioan
Brabmapalrs Yalley lon=

1. Upper
3 - . = 3 Central Brabmpuotrs valley Ione.
?_E‘\Eh’r:: = Lower Brabmsputra valley Iome.
l.’ : .I"".--: 5. Barak Yalley fove.
T
=kE . i1 feme

Fig. 1 Agro climatic zones of Assam
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Table 1 : Agroclimatic zones, crop conditions and rodent pests of Assam

— Rodent
Zona Distnctaluks Soll typs Falnlal Cropping system pesls
(SPeces)
NORTH BANEK Lakhimpir, Alfisols. 1500- Fice major crap, -
PLAIN ZONE Sonitpur and Inceplisas I000mm  pulses, ol seeds and MA~
Darrang Ots Entisols fruits
UPEER Tinsukhia tisols 1200- Hice, ‘whaat (winter) Bhb, 8i,
BRAHMAFPUTRA  Dibrugarh, Entizeds 2347mm  black gram, green Minc, R
VALLEY ZONE Sibsagar, Jorhal gram, pea, lantil, Rs. Rn DI
and Golaghal potalo, cucumber
districls cole orops,
sugarcane, oll seeds
CENTRAL MNawgomng Entisais, 1200- Rice major crop
BRAHMAPTURA Alhsols 2000mm  Oilsaeds axlensivaly
VALLEY ZONE grawn Jule, pulses, MA®
whaal and
vegetables
LOWER Districts of Alfisols 1700mm  Rice, millsts, jule,
BRAHMAPUTRA  Kokrajhar, Dhubwi,  Ullisols (alfisols) whaat, pulses,
VALLEY ZONE Goalpura, Barpeta,  lceplisals patato, ol seeds, MA*
Malbari Kammup & Entispls
Praglyathishpur
BARRACK Kachar and Mot much BE- Rice mono cropping
VALLEY ZONE Karimgan) districts  known, Seam  2500mm  Pine apple &
1o be similar sunarcane. Forast NA®
ta that of cowver 389%
Branmaputra
vallay
HILL ZONE OF Karbi Anglongand  Latarite 1000 Rice most cultivated
ASSAM North Kachar hills Red loam 2000mm  Rape seed, mustard, NA®
Oid alluvial malze, sugarcane,

fruits, caffee, rubber

NA® - Not available

Bbb ; 8. bengalensis bengalensis B8R @ B. indica indica  Mme @ Mus musiulus castaneus
Ar : Rartus rattus Rs ° A sikkimensis  Rn - R nindes O : Oremnomys foknsh

PEST STATUS OF RODENTS AND THEIR DISTRIBUTION IN ASSAM

(a) Rice (Table 2): Amongst the four types of rice, namely Sali, Ahu, Boro and Bao,
least damage was seen in Boro variety i.e. 1.99-539% and the species infesting
were B, bengalensis and M.hooduga, Ahu paddy was damaged in the range of
3.58 to 7.47%. Sal paddy was damaged in the range of 8.89 to 11.13% and had
four species of rodents infesting the fields. They were B bengalensis> B.indica>
M.booduga > R.sikkimensis. The mean yield loss was 3.17%. In addition 1.4 kg
material was hoarded/burrow (Anon, 2004a).
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(b) Areca nut, fruits and vegetables (Table 3] Damage 1o areca nut as sstimated by
dropped nuts was 40.84% and was caused by "e squirrel, Dremnomys fokriah. The ripe
fruits of pummelo (Citrus maxima) were damagd by 0./okriah upto 40,12%. Amongst
vegetables 8. bengalensis caused 2.71 to 5.84%lamage to pea and 5.3 to 7.91% damage
tomt&“lﬁ.‘rm was no rodent damage to brinjal, abbage, cauliflower, knol-khol and tomato.

(c) Species composition of rodents in fields asund Jorhat (upper Brahmaputra valley
zone) (Anon, 2003} Nine species belonging to farily mundae namely Bandicota bengalensis
bengalensis {Gray), Bandicota indica indica Bachstein), Mus musculus castaneus
(Waterhouse), Mus booduga, Rattus rattus (Linnaus), A.sikkimensis (Hinton), R MOrvegicus
and Dremomys lokriat (Thomasi (Family Sciudael and one maore umdentified species
belonging to family sciuridae were reported Bm fields around Jorhat. Their relative
abundance was B.bengalensis (33.42%) > R.rtus 122.5%) > M.musculus (11.5%) >
D.Lmacmiliani (9.2 %) > R.sikkimensis (7.4%) > Budica indica (6.9%) > M. booduga (6.4%) >
R.norvegicus (2.8"%).

(d) Species composition of rodents infestingbamboo plantations in Manipur 2002-
2003 (Anon, 2003} : Predorminant speciesare White bellied rat, Rattus rattus
bullocki, Manipur rat, Rattus manipulus, Inian mole rat, Bandicota bengalensis,
and larger bandicoot rat, Bandicota indica Other species found in Manipur are
Rattus rattus bruneusculus, Rattus rattustisiae, Vandeleuria oleracea, Rattus
bowersi, Hadromys humei, Mus cervicolor, us famulus cookie, Diomys crumpi,
Cannomys badius badius and Rhizomys prinosus.

Table 2 : Rodent damage to paddy during 2002-03 (NON, 2004a)

Paddy variety Damage (% cul lillers mge) __Rodent species

Sali paddy BAGto 1113 Bh=Bi=Mb>R%

Ahi paddy 3.58 1o 7.47 MAT

Boro paddy 1.99 16 5.38 Bh=Mb

Bao paddy 11.91 10 20 59 MA®
J17% YL

! dkgthoarded/burrow

NA* - Not avallable
Bb : Bandicota bengalensis, 8i : Bandicota indica. Mb Mus booduga, Rs = Rattus sikkimensis

e

Table 3: Rodent damage to crops other than paddy ANON, 2003 & 2004a)

Crop Damage (% ) range Specias Infestation rate
=== {burrows/ha }
Araca nut 40 Ba, O Jokriah NA®
[dropping nuts)
Pummalo (Citrus 40.12% D lokrah .
maxima) [{Ripe frull eaten) o,
Pea 27110594 B.bengalensis 4.32
% 53w 7.9 B.bengalensis 385
* - Not available

38



le} Species composition of rodents in gifferent habitals {lable &) |he predgommnant
species in houses and rural stores were R.rartus; M.musculus and B.bengalensis.
Godowns in urban areas were infested by B.bengalensis predorminantly followed
by R.rattus, R.norvegicus and M.musculus. Paddy fields and orchards had
B.bengalensis as the major pest followed by M.booduga or D.lokriah lorchards).
8.indica occurred in considerable proportion in these two habitats. Forests had
only three species of rodents. They were D.loknah> B.bengalensis > B.ndica.

Tabie 4 : Species composition of rodents in different habitats of Jorhat district, Assam during 2003-04
(ANON, 2004a)

HabHal Rodent species composition (% of total population)

Houses R raffts (35.56%)> B bengalensis {25 56%)> M m castaneus (24 44%)> R sikkimensis
{14 44%)

Stores (rural) Rorattus (41.86%)> Mm casianews (30.23%)> B bengalensis (18 6%)> Dlokrarah
[9.3%).

Godowns (urban) B bengalensis (42 37%)> Rrattus (22.03%)> R norvegicus (18.64%) =M m.cataneus
{16.05%)

Kitchen garden B.bengalensis (41 17% >R atttus (28 41%)= D.loknah (15.69% =M booduga (13 73%)

Paddy fields B.bengalensis (43 73%)>M booduga (25.8%)= Bindica (18.75%7> R.sihkimens's
(12.5%)

Crchards B bengalenzis (31 03% =0 fokriah (18.97%)> Rraftus (17 24%)> Bindica (15.51%)>
M booduga (3.45%)

Forest areas D lokriah (48 15% )= B bengalvnsis (28 63% )= Bundica (22.22%)

CONCLUSIONS

Although the centre was sat up in 2002, considerable data has been collected
from around Jorhat. B bengalensis, M.booduga and Bundica were major pests of
paddy, B.bengalensis damaged vegetables while the squirrel, D lokraiah was a
menace in orchards and torests. A.rartus. B bengalensis, M.musculus and
R.norvegicus were the predominant commensals. The bamboo plantations were
infested by B.b.bengalensis (Gray). B.iindica (Bechstein), A.r.bullock and
R.manipulus. B.indica., M.m.castaneus (Waterhouse) M.boodugs, R.rattus
{Linnaeus), R.sikkimensis (Hinton), RA.norvegicus (Berkentiout), D.[ manmiliari
(Thomas) (Family Sciundael and one more unidentified species belonging to family
sciuridae were reported from fields around Jorhat. Their relative abundance was
B.bengalensis (33.42%) > R.rattus (22.5%) > M.musculus (11.5%) > D.[. macmillani
(8.2%)> R.sikkimensis (7.4%)> B.iindica (6.9%) > M.booduga (6.4%)>
R.norvegicus (2.8%).
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. GUJARAT

Siuated in the west coast of India. Gujarat is spread over 196 lakh square
km forming 6% of the county’s landmass. The state is largely agrarian T he
Soils of Gujarat belong to nine types namely, 1.Black soils. 2. Mixed red and black
soils, 3. Residual sandy soils, 4, Alluvial soils, 5. Saline-alkaline soils, G. Deseart
soils, 7. Laterite soils, 8. Hilly soils and 8. Forest soils

CLIMATE

The extreme north region of the state has and climate, the extreme south
has sub-humid climate and rest of state has semi-arid climate. Rainfall 15 an
average of 300mm in the western Kutch region and 1500mm average in the southern
part. Monsoon is received during June-September. Temperature ranges from 12.5%
in January to 39.9% in May. Octaber is also quite hot. Nearly 50% of the land s
cultivated of which 22.3% is irrigated, mostly by wells followed by canals. Tanks
irrgate less than 2% area.

CROPS

The major crop of Gujarat is groundnut. The important cereais are bajra,
sorghum, wheat. Pulses like green gram, pigeon pea, cowpea, bean and gram are
grown to a small extent. Amongst commercial crops cotton and sugarcane are
important. Coconut cultivation is restricted to Saurashtra region, so also vegetables.
Very few vegetables are grown mostly brinjal and potate. Total cereals occupy
about 38%, pulses 7% and o1l seeds 24% of the gross cropped area. Gther crops
are grown in about 18% of the cultivated area.

AGROCLIMATIC ZONES (Table 1. Fig. 1)

There are eight agro-climatic Zones namely: South-Gujarat Heavy Rainfall
Zone, South-Gujarat Zone, Middle Gujarat Zone, North Gujarat Zone, MNorth-west
Zone, North Saurashtra Zone, South Saurashtra Zone and Bhal and Coastal Zone.
The physiographical features and crops of each zone are outlined below:

1. SOUTH GUJARAT HEAVY RAINFALL ZONE: This zone receives intensive rainfall
ranging 1500-2200 mm mostly in the months of July and August. It is further
divided into the Hilly and Non-hilly areas. The Hilly areas consist of the district of
Dang and hilly areas of Valsad district with elevation varying from 106 to 131 1m.
The soil is clay, shallow and composed of tragmented rocks. The crops grown are
Negli (ragi) (Eleusine coracanal, Kodra (Paspalum scrobiculatum), Banti (Echinochloa
stagnina), Wari (Panicum miliare) and Cheno (Panicum miliaeceum/, rice, arhar,
tubers and vegetables. The Non-hilly area compnses the plains of Valod district
Valsad, Vyara, Songadh and Mahuva taluka of Surat district. Rainfall ranging
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Fig. 1 Distribution of major rodent species in different Agroclimatic
zones of Gujarat state

1000-1500mm s recetved duning mensoon months, The soils are deep black and
lie in the command area of Ukai, Kakrapura and Damanganga irmgation projects.
Rice is the major cr-p with ratw cultivation of beans, wheat, gram, urad etc. Other
crops grown arg cotton, banana., mango, coconut, sapota etc,

The crop rotation followed is ragi-tur (finger millet-red gram) and black gram-
tur in hilly areas while sugarcane-nce and rnice-beans s the principal crop rotation
in non-hilly areas.

2. SOUTH GUJARAT ZONE: It covers Navsan, Gandevi talukas ot Valsad distnet.
Karnrej, Chonashs, Nizai, Palsana, Bardoll, Mangroi and Mandvi talukas ot Surat
district and Ankleshwar, Vala, Jaghadia, Nanded, Dekdopada and Sagabara talukas
of Bharuch district. Rainfall 1s medium at 1000-1500mm occurring during June-
September. Soil is black, medium, heavy. Seventy five per cent of the area is rain
fed. The principal crops are nce, sorghum, ragl. groundnut. sugarcane and pigeon
pea. To a lesser extent kodra, cotton, chilhes, gram and other pulses are grown
The crop rotation adapted is cotton, sorghum, paddy-beans, cotton-banana and
sorghum- tur (red gram).

3. MIDDLE GUJARAT ZONE: The entire district of Panchamahal and Vadodra
Bharuch, Amod and Jambusar talukas ot Bharuch district and part of Kheda district
fall under this zone. Rainfall varies from 800 1000mm. The soil 15 sandy loamy.
clay loam and clay, The major crops are rice, cottan, maize, pear| millet, tobacco,
wheat, sorghum and groundnut. Minor crops include sesame, castar and chickpea
To some extent rape, mustard, potato and fruits like mango, papaya, banana and
vegetables are grown.




4. NORTH GUJARAT ZONE: This zone covers the distnct of Kheda except part of
Camby, Matar talukas, entire Sabarkantha district, Mehsana distnet excluding
Sami and Harij talukas, Dehgam, Daskror and Sanand talukas of Abmedabad. The
region is arid and semiarid with erratic rainfall in the range of 500-1014mm. The
soils of this zone are broadly classihied into six groups namely medium black,
alluvial sandy to sandy loam, alluwvial sandy loam to sandy clay loam, hilly sails.
residual sandy soils and saline alkaling soils. The major craps cultivated are pearl
millet, cotton, sorghum, maize, castor, pulses. wheat, rape and mustard. The
minor crops grown are rice, groundnut, sesame, gram and cumin,

5. NORTH WEST ZONE: The area under this zone comprises of Malia 1aluka of
Rajkot, Halwad, Dhrangahdhra. Dasada talukas of Surendranagar, Sami, Han,
Chanasma talukas of Mehsana district, Santalpur, Radhanpur, Kankera), Diodar,
Vfav, Tharad talukas of Banaskantha district and Viramgram taluka of Ahmedabad
district. Rainfall is scanty varying from 250-500mm. Soil type is residual sandy and
alluvial sandy. Major crops grown are pearl miller, sorghum, groundnut, cottan
and pulses. To a lesser extent sesame, castor and wheat are also cultivated,
Cultivation of rice, barley and gram s there but Insignificant

6. NORTH SAURASHTRA ZONE: This zone 1s constituted by entire Jamnagar district,
Paddhari, Lodhika, Jasdam. Rajkot, Vakaner and Morvi talukas of Rajkot district,
Ghadhada, Umraia Botad talukas of Bhavanagar district, Agriculture 1s dependent
on 500-725 mm of southwest monsoon, which is erratic, Soil 15 medium black,
residual sandy and coastal saline type. Groundnut Is the principal crop being
cultivated in more than 50% of the cropped area. Other important crops dre
cotton, pearl millet and sorghum. Cultivation of castor and pulses is minimal.

7. SOUTH SAURASHTRA ZONE: Enure Junagadh district, Shihor, Ghegha, Garnadhar,
Palitana, Talaja. Mahuva, Savarkundla talukas of Bhavrnagar district, Dharn, Kodinar,
Rajula, Jafrabad, Khambha, Amreh, Babra, Liliya, Lathy, Kukarav talukas of Amreli
district, Jetpur, Gondal, Dhorap and Upleta talukas of Rajkot distnct come under
this zone. Rainfall varies from 500-970mm. The soil types are: medium black,
shallow black, mixed red. black and coastal alluvial Groundnut is cultivated in
65% of the area under cropping. The other major crops are pearl millet, wheat,
sorghum, sugarcane, cotton and gram. Rice. maize, rape & mustard and pulses are
cultivated in small areas. The econamy of this region manly depends on groundnut

8. BHAL AND COASTAL ZONE: The zone comprises af Olpad taluka of Surat
district, Harisot and Wagra talukas of Bharuch distnct. Cambay taluka of Kheda
district, Dhokla, Dhanduka talukas of Ahmedabad district, Vallabhipur, Bhavnagal
talukas of Bhavanagar district and Limdh taluka of Surendranagar district. The
rainfall range is 550-758mm. Soil is medium black, coastal alluvial and saline
alkaline. The major crops are rain fed wheat, cottan, sorghum, and gram. Srmall
amounts of paddy and groundnut are also cultivated.
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Table 1: Details of Agroclimatic zoner and crop conditions in Gujarat

Radent
Zorn Districts and Taluks Sl type iyl Crops prst
{rowren) inacis
SOUTH Fang 01, Valsad DI except Navasan  Duap bigck 2 Focn, Somhum
GUJARAT & Goordsv e & Wisoo Wwara, Prctes ol et Rugi, Presn pea
HEAWY RAIN Songadh & Mahivs ke of Siral D coastal Ju Gesmmtnug,
FALL ARES Al A Sugarcans MAT
{anal & weil Latarie &
rigated) Ml [iack
SOUTH Mavasan & Gongew ks of Valsao,  Black medium, 1000 Somtium. Fice.
GUJARAT Kamrm|, Chonasn Nizal, Paisang, Heawy clayeay 1500 Ragi, Graundhul
fcaral & wall Bardob, Mangro, Mandw Hks of it Sugircans &
irrigatad) Sural, Ankleshwar, Valn, Jaghodia Segl Pigeen Pea NA!
Manded,  Cekdopada and
Sagabara tks of Bharuch
MIDOLE Entire Pancharmatial ano Santy Ioam 800- R, Cotion,
GLJARAT [conal  Vadadora Dt Bharuch, Amod & Clay Igdm, 1000 Maze, Paan
& well impated) Jambusar fiks of Bharch O and Clay millal. Tobacco. AT
Parte of Kheda O Whaal, Sorghum
and Groundriet
NORTH Whole of Kheda (1 ascep part of Mg, Bimck, 600- Paarl Ml Ti, M,
GUIARAT ZONE  Camby & Matar ks, Whnle of Allyvial, sandy B840 Sarghum, A M
(ranfed | Sabarkantha 01, Dehgam | Deskeol & 10 Sandy keam Maiza,
Sanand tks of Anmedabad | Dessa Alluvsal Sandy Growrsdnu,
Dhanera, Palanpurs, Danta & ksam o sandy Catton, Pulzes.
‘Vadgarm taluks of Banaskaniha O, iy boam, Hilly Casfor, Whaat
Whole of Mohsana Dt except Sami 8 soll, Redtual Raps & Mustard
| ik sandy soll
MORTH WEST Malk i of Rawot D, Halhvad, Residual KIETH Paar| i, Mh, i
ARID ZONE Dhangandhara & Dasada taluks of aRnidy, G4l Sgrghum,
{rainfed) Surendranagar Dt . Saml, Harij & Alluvlal sandy Grourant,
Changema ks of Mehsana 0, Cotlnn, Pulsns
Senaipur, Raffanpur, Kankera)
Deadar, Vaw and Tharad 1iks of
Banaskantha [0 Virsmgram Hk of
Ahmecabad D
MORTH Whale of Jamnagar 0, Faddha, Nhael Biach, filh- Groundriul B MH
BAURASHTRA Lodhika, dasdan, Roko!, Vakaner &  Rosidus 725 Catton, Prrt- B Mm
ZOME [rainfed, Mot tks of Raghat di | Gadhada, Sandy. milfler, Sorghum FHr
well irrigated) Umrala & Botad ks of Saurmshira Cpastsl saling
o
BOUTH Entime Junagardh [, Stuhar Med, Black, S00- Groundnut, Pearl.  Hb, M
SAURASHTRA Ghogha, Garlgsha:, Palitana, Shatlow blagk, 70 i, VWhiat, fi
ZOME [rainfed, Tataja, Mahuva & Savarkundis fhe  Mixed red, Sorgham
well & vary little of Bhavnagar D, Dihan, Kodinar, Fack Sugarcane
canal fmgation) Reyula Jafrabad, Khambha, Amrel Coastal Calton, Gram
Babra, Liiya, Kukaraw tiks of Ammell allwaal
Ot Jetpur, Gondal, Dnamag &
Uipleta ks of Rajkot O
BHAL & Cipad taluk of Surat 4, Hansot & Med Black, H5{. Rige, Pear! millst T 8,
COASTAL AREA  Wagra ks of Bharuch Dt Cambay  Coastai- 756 Cotton. Sorghum, M
{iminfed) ik of Kheds T, Dhotkla & alluwal, Sakne Wheat
DRandukn ks of Ahmadabed D alkaili
Vallaphipur & Bhavnagar ks of
Bhavanagar & Limdi th of
Surendrenagar [ —:
NANot availabile




PEST STATUS OF RODENTS AND DAMAGE TO CULTIVATED CROPS (Tables 2 &
3)

Studies under All India Co-ordinated Research Project on Rodent Control
from 1988-2002 revealed the following extent of damage to standing crops by
rodent pests: Groundnut: 4-12%, Cotton: 0-8%. Bayra: 3-12%, Sorghum: 4-11%,
Pulses: 4-11%, Wheat: 3-21%. Coconut: 0-11%, Brinmjal: 4-10%, Potato: 0-7%.
Tomato: 0-18%, Cucurbits: 5-10%, Carrot: 8-11%,, Sweet potato: 3-8%. Lucern:

3-169% and chilly: 2-6%.

A comparison of crop losses to insects, diseases and rodents (Table 21 indicates
that insects and diseases are mare damagqing than rodents i groundnul, cotton
bajra, sorghum, pulses, coconuts, sugarcane and wvegetables, The extent of rodent
damage outweighed that of diseases in bajra, pulses, coconut and brinjal. Rodents
caused more yield loss than insects and diseases put twgether n wheat,

THE CROPWISE INFESTATION OF RODENTS IN GUJARAT IS AS FOLLOWS

(a) Groundnut: Groundnut i1s cultivated dunng kharit in South and north Saurashtra,
Bhal & Coastal zone and North Guiarat dry 2one. Only in South Saurashtra summer
groundnut was grown. The range of rodent damage was 4-12 except dunng 1975-
76 and 1989-90 when there was an explosion in rodent population. The intensity
of rodent damage in hield crops increased from kharf 1988 to ratw 1989-90 and
reached as much as 85 42% in an isolated groundnut field surrounded by barren/
fallow land during the summer of 1988 Because ol the heavy damage due to
rodents in rabi crops of 198B9-90, tarmers avoided sowing summer groundnut
during 1990 in most ot the groundnut growing areas of Saurashtra region.
B.bengalensis was the major species damaging groundnut in most of South and
Morth Saurashtra tollowed by A meltada 0 both khanf angd summer. In some
talukas T.indica was the major or second most abundant species. The same
predominance of T.ndica was seen n Bhal and coastal as well as North Gujarat
Dry zones. M. hurrrane was seen only in north Gujarat dry zone

(b} Bajra: It is cultivated in South and North Saurashtra as well as n Bhal and
Coastal area. B.bengalensis was the major pest tollowed by Tondica and M.meltada
in South Saurashtra. Sometimes T /ndica emerged as the predominant species
The same trend was seen n North Saurashtra, However in Bhal and coastal zone
Tindica was the major species followed by lesser bandicoots and metads.

(c) Sorghum: In South and North Saurashtra B hengalensis was the major species
followed by metads or gerbils. However 1n some talukas gerbils were the most
abundant species followed by Wandicoots and metads. Similar species composition
was seen in Bhal and Coastal areas, as well as North Gujarat Dry Zone.

(d) Wheat: The crop grown during rabr in South and North Saurashtra, Bhal and
Coastal zone, during summer in North Saurashtra. Lesser bandicool was the major
pest. In some talukas gerbils were predominant and few metads were found more
than the other two species.
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Table 2 : Major crop depredators and diseases of crops in Gujarat

- Insecls F'iatnu-guns Rodents
Sl Crops (%) " Category (%) Diseases % Dam  Speces
b Dam Dam
1 émundnul 15-30  Aphid, Jassid, 15.20 Tikka, Stem rot 4-12 Bh, T Mm, Mh
Spodoplera
Halicoverpa, Whitegrub
2 Catton 10-25 Aphid, Jassid, 5.-15  Bacteral blight 0-6 gt Ti. Mm, Mh
Spotted bollworm, Wil and root will
Spodoplara,
Helicoverpa
3 Bajrs 10-20  Shoaot fiy, stem bores 5.10 Downey mildew 3-12  Bb Ti Mm
Ergol
4 Sorghum 10-25 Slem borer 5.8 Sugary disease. 4-11  Bb, Ti, Mm, Mh
Head mold
E  Pulses 15-30  Pod borer 3-5 Wil root rot 4-11  Bh, Ti. Mm, Mh
6 Wheat 5-8 Helicoverpa 5-8 Leaf blight 3-21 Bb T Mm
7  Coconut 1040 Leaf eating caterpiller 57 Bud mt D-11  Rr
8 Brinjal 15.25 Shoot and fruit borer 2-3 Rootrot 4-10 Bb, Mm, Ti
8 Potato 10-20  Tuber moth 5-15 Early blight, 0-7 Ti Mh, Bb, Mm
Tuber skin spal
10 Sugarcane 15-30 Stemborer, scale 10-15 Wikt 0-7  Bb, T, Mm
insedl, whitefly
11  Tomato 6-18 Bb>Mm=>Ti
12 Cucurbits 5.10 Bb=Mm=>Ti
Ti=Mb=Bh=Mm
13 Carrot .11 Bb>Mm=Ti
14 Sweel 3-8 Bb=Mm=Ti
potato
15 Lucemn 3-16 Bb=Ti=Mm
16  Chill 78 Bb>Mm=Ti

(e) Pulses: The pulses are cultivated during all the three seasons in a year Le.
kharif, rabi and summer in South Saurashtra only. B.bengalensis was the major
species exceptl in few talukas where T indica was more in numbers. The other
noticeable species was M.me/tada. In North Saurashtra and Bhal and Coastal
areas pulses were grown only during rabi. B.bengalensis, T.indica and M.meltada
infested these fields with bandicoots dominant in some talukas, gerbils in some
other talukas and metads in still other talukas. In Morth Gujarat Dry Zone pulses
were raised only in kharif. The desert gerbil Meriones hurriane was seen together
with the Indian gerbil, T.indica. The two gerbil species were predominant in this
zone followed by lesser bandicoots and metads.

{(f) Sugarcane : It is cultivated during kharif and rabi in North and South Saurashtra,
in Bhal and Coastal zone and North West Arid Zone. B.bengalensis was the major
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Table 2 : Rodent damage to major crops in Gujarat and species involved

Crop Zane Kharf 5 = Rabi Summer
U Rodent Sp e Rodent Sp % Rodent sp.
Dam Compaosition Cam Composition, Dam. composition
) frange)] (range) irange)
“Groundnut S Saurashtra 4.7 Bh=Mm=Ti : 3.12 Bh=Mm=Ti
Bh=Ti=Mm Ti=8b=Mm
Ti=@Ah=Mm
N Saurashtra 4-10 - - <
Bhal & A-12 Ti=8h=AMm -
Coastal
W.Gujarat Dry  4-5 Ti=MR>Bh>Mm - - .
Bajra 5 Saurashtra  3-12 Bh=Mm=T) 2-5 8b=Mm=Ti 2.5 Bb=Mm=T
Bo=Ti=Mm Bh=Ti=MMm Ti=Bh=Mm
Ti=Bh=Am Ti=Bh=Mm
N. Saurashtra -10 -{- -
Bhal & 4-11 Tr=Bb=Mm - -
Coastal
Sorghum 5 Saurashima 4-11 Bb=Mmi=Ti 4.7 Bh=Mm=Ti
Bb>Ti=Mm Bh>Ti=Mm
Tr=8h=Mm Ti=Bh=Mm
M. Saurashtra  3-11 - - - -
Bhal & (-5 Ti=Bh=Mm = .
Coastal
M. Gujarat Ory  4-5 Ti=Mb=Bb>Mm - - -
Wheat 5. Saurashtra - . 3-21 Bh>pMm=Ti ‘ =
Bh=Ti>Mm
Ti=Bh=>Mm
N. Saurashira - - 2-11 Bb=Mm=Ti 0-5 Bb=Ti
Ti=Bh>Mm
Mm=8b
Bhal & - 4.5 Bh=Ti=Mm - -
Coastal
Pulses 8. Saurashtra 4.8 Ah=#tm=Ti 5-9 Bh=Mm=Ti 46 Bbh>Mm=Ti
Bh=Ti=Mm Bh>Ti=Mm Ti>Bh>Mm
Ti=Bh>Mm Ti=Bh=Mm
M. Saurashtra - - 2-11 Bh>Mm=Ti 0-5 Bh=Ti
Ti=Bh=Mm
Mm=8h
Bhal & x 4-6 Bh>Ti>Mm -
Coastal
N.Gujarat Dry  0-5 Ti=Mh=8h=>Mm - -
Sugarcane S. Saurashtra  5-7 Bh>Mm=Ti 6-8 Bh=Mm=T
Bb=Ti=Mm Bh=Ti>Mm
Ti=Bh=Mm Ti=Bb>Mm
M. Saurashtra - . 0-5 Bh>Mm=T)
Ti=Bh>Mm
Mm=8h
Bhal & s - 0-5 Bha TizMm
Coastal
MNorth west - - 0-5 Mu=Ti>Ti
Dby arld Ti=Mm=8b
- Bb=Ti=Mm
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Crop Zone Kharif Rabi_ ' Summer

% Rodent Sp U Rodent Sp e Rodent sp.
Cram Composition Dam C omposition Dam compasition
- (range) {range) % irange)
Cotton S Sgurashtra  4-6 gh=Mm=Ti 2-6 Bb=Mm=Ti
Bh=Ti=Mm Bh=Ti=Mm
Ti=@Ah=Mm Ti=Bh=Mm
M. Saurashira 3-6 -do- -6 Bhshm=Ti
Ti=Ab=Mm
AMm=Hh
Bhal & 0-6 Ti=Bh=Mm . =
Coastal Hb>Ti=pm
N.Gujarat Dry - 0-6 Tr=Bh=Mm
MNorth was! - - 35 Mh=Ti
arnd Tr=Mm=Bb
Bh=Ti=Mm
Coconut S Saurashira 7-11 Rr - = 5-9 Rr
™, Saurasntra 06 Rr - . . -
VEGETABLES
Tomato S Saurashtra  0-6 Bh=Mm=Ti g-18 Bh=Mm=Ti =
Brinjal S Saurashtra  5-10 Bb=Mm=Ti 4-5 -do- .
Chilly S Saurashtra  4-8 Bb=Mm=Ti 312 -l - -
M. Saurashira 2-5 . Bb>Mm=Ti . - 0-6 Bh=Ti=Mm
Cucurbits S. Saurashtra  5-10 Bh=Mm=Ti - =
N.Gujgrat Dry 56 Ti=Mh=Bb=>Mm .
Folato N.Gujaral Ory - B 0-7 Ti=Mi=Bb> - -
M
Carrol 5. Saurashira - % g.11 Bh=Mm=>Ti 5
Lucer S.Saurashtra - E - - 3-16 Bh=Ti=Mm
Sweet S Saurashira = - . - 3-g Bb=Mm=Ti

potato

species except a few talukas where T.indica was predominant. M.meltada was
predominant in some parts of North Saurashtra. Only these three speCIBS WErE
found in Saurashtra and Coastal areas. But in North West dry zone two Species of
gerbils namely M. hurrianae and T.indica were predominant except a few pockets
where B.bengalensis was more in numbers. M.meltada also occurred but in
comparatively smaller numbers.

(g) Cotton : Cotton is cultivated during kharif and summer in South and North
Saurashtra, during kharif in Bhal and Coastal zone, during summer in North Gujarat
Dry and North West Arid zone. B.bengalensis followed by metads/gerbils was the
species composition in all the zones excepl North West arid zone. In a few talukas
in these zones gerbil became predominant followed by lesser bandicoots/metads.
In North West arid zone M.hurriane and T.indica were doeminant except in some
talukas where B.bengalensis was predominant. The other species found occurring
was M.meltada.




Table 4 - Relative abundance of rodent species in various crops grown in different agro-climatic

zones of Gujarat
Zons Crops 'Rodent species compiex
NORTH GUJARAT DRY Groundnut, Sorghurm, Pulses, Tindica=M burtanpea=
ZONE Cucurbits, Polalo B bengalenzis =M meltada
NORTH WEST ARID Sugarcane, Cotton M hurmanae>T Indica
ZONE
NORTH SAURASHTRA Groundnut, Bajra, Sorghum, YWheat T indfca=M hurmanag>
ZOMNE Pulses, Sugarcane, Cattan, Chilly B bengalensis=M meltada or
T mcca=8 bangalensis or
Coconul M meltada=8 bengalens's
R raftus
SOUTH SAURASHTRA Groundnul, Bajra, Sarghum, Pulses, B.bengalensis=M meltada> T mdica
ZONE Sugarcane, Cotton, Wheat, Tomato,
Brimjal, Cucurbits, Carrol, Chilly and
Sweat potato
Coconut R, rallus
BHAL & COASTAL ZONE  Groundnut, Bajra, Sorghum, Cotlon T indica=H bengalensis>
M meltada

(h) Coconut : The coconut plantations are raised only in South and North
Saurashtra. A.raftus was the only species infesting coconut fields.

(i) Vegetables: Tomato, brinjal and chilly were grown during kharif and rabi in
South Saurashtra while chilli was grown both during kharif and summer in North
Saurashtra. These crops and cucurbits in Saurashtra were infested by three species
of rodents whose order of occurrence was B bengalensis > M.meltada > T.indica.
However the cucurbit fields in North Gujarat were predominantly infested by
T.indica and M hurriane followed by lesser bandicoots and metads. The same
species complex of T, indica>M hurrianae > B. bengalensis > M. meltada was found
in the potato fields of North Gujarat. The species composition of 8. bengalensis = M.
meltada>T. indica was seen in carrot fields during rabi and sweet potato fields
during surmmer in South Saurashtra. The lucerne fields in South Saurashtra were
predominantly infested by B bengalensis followed by T.indica and M meltada.
Sweet potato grown during summer in South Saurashtra was infested by 8.
bengalensis >M. meltada>T. indica.

To sum up there are eight rodent species infesting the crop fields of Gujarat
(Fig. 1). Basically it is four combinations namely B bengalensis-M. meltada - T indica,
T.indica - M.hurrianae - B.bengalensis - M.meltada, B.bengalensis-T indica-M.meltada
and M.hurrianae-T.indica. R.rattus occurs as the sole species in coconut grown in
South and Morth Saurashtra. In parts of North Saurashtra B bengalensis, T.indica
and M.meltada occur in two species composition speclally in wheat, pulses,
sugarcane and cotton, A combination of gerbils i.e. M hurrianae-T.indica |s seen
anly in sugarcane and cotton grown in North West arid zone. Most of the crops
grown in South and North Saurashtra, Bhal and Coastal zone, North Gujarat Dry
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and North West arid zone have different combinations of B.bengalensis, T.indica,
and M.meltada, North Gujarat dry zone is distinct by harbouring two gerbil species
namely M. hurrianae and T.indica along with 8. bengalensis and M. meltada n
groundnut, pulses, cucurbits and potato.

CONCLUSIONS

in the zones and crops studied both species of field mice namely, Mus
boodugs and M.platythrix were absent. Similarly the hairy footed gerbils, Gerbillus
gleadowii commonly found on sand dunes in western Rajasthan and the Indian
bush rat, and Golunda elioti were nol seen. It can be concluded that the
predominant rodent pests of Gujarat are B.bengalensis, M.meltada and T.ndica.
Gerbils are predominant in arid and dry regions namely North West arid zone and
North Gujarat Dry Zone. R.raftus is restricted to coconut plantations.

So far data on species composition has been recorded for five out of the
gight zones namely, South Saurashtra, North Saurashtra, Bhal and Coastal zoneg,
North Gujarat dry zone and Northwest arid zone. Studies are to be carried out for
South Gujarat heavy rainfall zone, South Gujarat canal and well irrigated zone and
Middle Gujarat canal and well irrigated zone.
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