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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
deligently sat day and night to complete this compilation as par schedule. We owe a lot to her
Impeccable computer assistance, inexhaustible patience and genuine interast in the preparation ol
this compendium.
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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
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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.

10



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.
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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).

16



Gerbillus gleadowi Burrow of G gleadowi

Nesolda indica Rattus rattus brunneusculus

Millardia meltada Burrow of M. mellada

PLATE -2



P o S

- Mus musculus 0 ~ Burrow of Mus platythrix :




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
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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
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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.




IV. HIMACHAL PRADESH

Himachal Pradesh is a hilly state with its altitude ranging from 350m to
6975m above mean sea level (MSL). Geographically Himachal Pradesh i1s located
in the Himalayan Mountain between 30" 24' 40" N and 30° 12" 40" N |atitude and
75 04' 55" E and 70° 04' 20" E longitude. Physiographically the state can be
divided into Greater Himalaya (altitude range 5000-6500m above MS5L), Outer
Himalaya (average height of 6000m above MSL) and Lesser Himalaya (altitude
range 4000-5000m above MSL) lying between Greater Himalaya and Quter Hmalaya

PHYSIOGRAPHY AND AGRO CLIMATE

The state has extreme climates ranging from hot summer to cold winter.
Heavy snow fall characterizes northern high altitude ranges which often remain
under snow for about six months. In contrast the low hills of Una and Hamirpur
districts are warm with monthly maximum temperature of 37-38"C and monthly
minimum around 10°C. Milder climate characterizes other parts of the state.

The average rainfall is 1150mm ranging 1500-1750mm in the outer Himalayas
and 750-1000 mm in the inner Himalayas. Rainfall is low in Lahaul-Spiti and
Kinnaur due to rain shadow effect. In fact Spiti is in cold desert tract, recewving
less than 50mm rainfall. Most of the rainfall is received during June to September
with occasional ramns in winter.

LAND USE

Cropping Intensity.is highest in Himachal Pradesh compared to other states
in the Western Himalayan tract. Maize and rice are important kharif crops while
wheat and barley are grown during rabi. Tropical and temperate fruits are extensively
grown. Apple is a dominant fruit crop forming 80 per cent of the total fruit
production of the state. The other temperate fruits grown are: peach, plum, apncot,
pear, almond and walnut. The state is known as the APPLE STATE OF INDIA. The
yield and returns of fruit crops is higher than cereal crops. As a result the agricultural
economy of the state is different from the other states and is dominated by
horticultural crops and forest products. Vegetable crops also contribute significantly
to the state's economy. These include all season vegetables like cabbage,
cauliflower, tomato, radish, peas, cucumber, capsicum etc. Seed production of
vegetables like cauliflower, cabbage, radish and chicore are also significant. Potato
is an important cash crop of Himachal Pradesh being cultivated as summer crop
under long day conditions at 1500-2700m above MSL and in the cold desert areas
at an elevation of 3000m and above. Around twa-thirds of potato cultivated is for
seed production. Forest is also a good source of income providing timber, fuel,
fodder etc, in addition to conserving soil and maintaining ecological balance.
Wheat and maize are the important cereals followed by rice. Rice and wheat are
largely irrigated.
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CROPPING SYSTEMS

The popular cropping system is a twao year rotation of potato-wheat-maize-
fallow in the districts of Shimla, Mandi, Kulu and Sirmaur In Kinnmawr the rotation
is pmam-buckwheat-Frr;:nr.h bean-grain-barley. In Hamrpur, Bilaspur, Una and Solan,
rice-wheat, maize-wheat, potato-wheat, potato-potato IS the crop rotatian pattern
Cabbage cultivation has increased tremendously, often replacing maize.

AGRO CLIMATIC ZONES

Based on altitude, temperature, soil type and cropping sequence, the state
is divided into four Agroclimatic zones (Fig. 1 and Table 1).

1. SUB TROPICAL, SUB-MONTANE AND LOW HILLS (Upto 614m above MSLI:
Districts Una, Bilaspur, Hamirpur and parts of Sirmour, Solan, Kangra and Chamba
come under this zone. Soil is shallow, light textured and low in fertility. The
saven different farming systems are: rainfed hilly tract, rainfed valley tract, irrigated
valley tract, irrigated hilly tract, water logged area, sandy soil tract and flood

HIMACUHAL PRADESH

f I'h"“"-l"n'x“h

.F.‘-

.
LaMalL & ST

KINMALIR

BT Zened - Sulropieal, wn e e LR
B snall | Suh semgeraie, sl honnld ould bl (P15-1500 i el ]

B Comedil ; Wan ngerets fighs el § L0434 e wbirve il
[ Tome1v : Sy temparaste bigh hills & vold disevl (svore (uas JATT w0 abeve mal]

Fig. 1: Agrociimatic zones of Himachal Pradesh
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Table 1 : Agroclimatic zones and crop conditions of Himachal Pradesh

Zone DI‘::SEE Soul typa F:?:::—:" Attitude Crops R{::;!:::IDBZ?!E
“SUBTROPICAL  Una, Shallow,  1100mm{av) 614m  Rice, Wheat, Bb. Rr
SUB-MONTANE  Bilaspur, lkght (July-5Sept) and Sugarcana, {commensal),
AND LOW HILLS  Hamirpur textured, above Citrus, Mango, Ge, Mm, Mb,
Dts and lpamy msl, Litchi, Guaya. Mp, Fp, Hi, Ti
parts af sand fo deciduous
Sirmour sandy forest,
Solamn, loam Veogetables,
Kangra and Cilseeds,
Chamba Bariay.
dts.
suB Palampur & Loamyto  BOO- 615 Rice, Wheat, Bb, Mm, Rr
TEMPERATE Kangra tlks  clay 1300mm 1800m  Arhar, {commensall,
SUB HUMID MID  of Kangra lram above Sepsame, Ge, Mm, Mb,
HILLS (Natural D, parts of msl. Temperale Mp, Fp, HI Th
imgation & rains]  Mandi, fruils, pulses,
Solan, oilseads, potato
Fullu, Citrus,
Sirmaur Vegetables,
Dis.. and Himalayan
Rampur tiks tempearate
of Simia forests.
WET Parts of Silty loam  1380- 1500- Maize, Rice, gh, Rr
TEMPERATE “Kullu, 1a clay 1500mm 6000 Oilseers, {commensal),
HIGH HILLS Solan, inam {July-Sept}  above Pulses. pm, Mb (upto
Chamba, mst Rajmah, 2000m})
Mandi, Soybean, Hi upto
Kangra and Barley, Bee 1200m;
Sirmour keeping. Apple.
Dts., Simia Fear, Plum,
excepl Paach, Apricot,
Rarmut Chestnut,
tehsil. Vagalables
DRY Districts of  Sandy 250mm and  2000- Barley. Maize,  Bb, Rr
TEMFERATE Kinnaur, loam below 7000m  Pulses, Potato,  (commensal),
HIGH HILLS & Lahul, Spiti msl Minor millets, Mm
COLD DESERT and parts of Hops, Cumin,
Chamba Dt Saffron, Apples,
Muts, Chilgaza,
Meoza pine,
' '_ Cabbage seed,
s Sugar beetl,
" Chigory, Agro
_.’ggi_ : forestry -
m—i—
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prone area of the reservoir bank. The zone receives an average of 1100mm rainfall.

Wheat and maize are the predominant cereal crops grown followed by rice,
barley, black gram, beans and oil seeds viz., soybean, mustard and linseed. Potato
is the major vegetable. Other vegetables grown are cabbage, radish, French bean,
tomato, peas, chillies and onion. The major fruits grown are mango, litchi, guava,
ber, citrus, and pomegranate. Peach and plum are grown 1o & lesser extent.
Cansiderable acreage is under forestry, grass lands and pastures.

2. SUB-TEMPERATE, SUB HUMID MID HILLS (61 5-1800m above MSL) : This zone
comprises of Palampur and Kangra tehsils of district Kangra, Rampur tehsil of
district Shimla and parts of Mandi, Solan, Kullu, and Sirmaur districts. The sail
texture varies from loamy to clay loam. The range of rainfall is 800-1300mm.

Wheat is the most important crop followed closely by maize, and rice to a
lesser extent. The other crops are barley and pulses like rajmah, black gram and
green gram. Oil seeds grown are mustard, linseed and soybean. Potato cultivation
is extensive. Main vegetables are cabbage, radish, French bean, tomaio, peas,
chillies and onion. Large areas are used for cultivating apple, plum, peach, walnut,
almond, apricot and citrus fruits. Forestry, pasture and grasslands are also significant.
More than 80% of the area is rainfed. Maize-pea-wheat is one of the most widely
employed rotation pattern.

3. WET TEMPERATE HIGH HILLS (1500-6000m above MSL): This zone consists of
only mountainous tracts. It comprises of Shimla, lexcept Rampur tehsill, parts of
Kullu, Solan, Chamba, Mandi, Kangra and Sirmaur districts. The soil is salty loam
to clayey loam, deep and neutral in reaction. The range of rainfall is 1380-1500mm.
From November to March snowfall and ground frost are experienced. The agro
climatic conditions being ideally suited for temperate fruits, apple forms 90% of
total fruit production. Fruits like apple, pear, cherry, walnut, chilgoza, plum, apricots
and vegetables such as cauliflower, cabbage, capsicum and peas are grown In
three of the four farming situations namely, stone fruit area of Mashobra, temperate
fruit area of Kotkhai and high hills of Chamba. It is only in the Medium hill area of
Katrain that cereals mainly rice, maize, and rajmah are grown along with fruits and
vegetables.

4. DRY TEMPERATE HIGH HILLS AND COLD DESERT (2000-7000m above MSL):
This zone comprises the districts of Kinnaur, Lahul, Spiti and parts of Chamba.
With elevations being 2000m above MSL, the zone remains covered with snow
from November to March. The rainfall is scanty at 25-250mm. Soil is sandy loam
and neutral to alkaline. Only 2% of the total cropped area of the state belongs to
this zone. Barley, maize, minor millets, potato, spices, sugar beet, fruits and
chicory are grown.




PEST STATUS OF RODENTS (Tables 2-4)

A comparison of extent of damagecaused by insects and rodents in
horticultural crops revealed that the latter :ause considerable losses {Table 2).
Often they cause more damage than insecs especially in cabbage. cauliflower
and apple. Damage to pea. tomata, peach nd peanut is also significant.

Table 2 : Damage caused by insect pests and rodentfta magor crops.

R Hos! . Percenldamage B
Insects . Redents
Paa BT 3-8
Cabbage 12-15 3-80
Cauliflower 12-15 F-21
Tomato 15-30 2-7
Apple 20 17-40
Paach 10-15 2-7
Plum 57 1-2
Peanul . 27

The Solan centre of All India Co-ordinatd Research Project on Rodent Control
was set up in 1987 at the Dr. Y.S. Parmar Jniversity of Horticulture and torestry
to carry out studies on rodent pest manacment in horticultural crops and the
data generated is as follows:

(a) Cereals (Table 3) : Paddy, wheat and mize were the crops studied. Damage
was comparatively more 1o wheat at 4.4 tc14.9% compared to 5.0 to B.2% to
paddy and 1.9 to 5.0 to maize. The rodent infesting paddy were B.bengalensis,
M.musculus, M. booduga, R.metlada and lrattus of which RA.raftus was least
significant. Wheat was infested by B.bengalesis, M.musculus, M. booduga, R.rattus
and R.meltada. Here the density of A.ratfusvas more than that in rice. Maize had
a slightly different pattern of infestation. Mmusculus, B.bengalensis, M. booduga,
R.meltada and R.rattus were the species ound in maize fields. R.rattus was
found in significant numbers.

(b) Fruits (Table 3) Apple : Rodent damage rnged 21.3 to 44.8%. A total of seven
rodents damaged apple but only four wre major namely, B.bengalensis>
M.musculus > M.booduga>R.rattus. The ensity of R.meltada and M.platythrix
was Iinsignificant. G.ellioti was a minor pes.

Peach : Rodent damage was not significant/1.6 to 8.7%). M. musculus was the
predominant species followed by B bengainsis, M.bhooduga, R.rattus=G.ellioti.
M.platythrix and R.meltada were insignificat.

Plum : Rodent damage was negligible at 12 to 2.3%. The major species found
were B.bengalensis, M.musculus, M.boodua, G.ellioti and R.raftus. To a small
extent R.meltada and M.platythrix occurrec

51



Table 3 : Rodent damage and species inflicting damage to cultivated crops in mid hill zone of

Himachal Pradesh
— Gropping season, roden damage (% range) and species involved
” o o —_ Spedies (*h) o
e Dam Bb Rm Rr Ge Mm Mb Mg Fp
. - - I — ) o
Cereals
paddy (kharif) c087 3163(4) 18554) 580 o 24834y 19104y O O
Wheat (rabi) ‘:::'1 47.80(4) 114414) 15554) O  1B494) 16824) 0 O
Maize (kharif) 15.50 2558(4) 1B0B(4) 688 0 27654 2184 O O
Orchard fruits
Apple 21348 3042 15 1484 98 2484 1503 138 O
Peach 1667 2356 15 1322 1315 307 1575 262 0
Plurm 1223 2605 0 1042 B3z 2708 2282 - D
Pacan 1667 2553 5.86 1076 1504 2248 1745 282 O
Tomato (Mar-July) 1870 2413 1510 933 122 3238 156 208 O
g::;“““’" (Mar- NA 143 0 429 o 28 6 14.3 a0
Cabbage (Oci- Mar) 25800 353 B.74 1883 708 3839 2201 342 0
Cauliflower curd
2385 2336 1582 293 267 2888 1727 466 O
(Oct-Mar) Z
Caulifiower sead
127 14 101 0 281 16 0

Oer: Koy bue) 39.12. 2613 12 0 812 2 o
Peas (Dec — Apr) 2380 2833 1362 115 505 2855 1685 313 0

gb = Bandicota bengalensis, Rm = Rattus meltada, Ar = Rattus ratius, Ge = Golunda efhoti, Mm = Mus
musculus, Mb = Mus booduga, Mp = Mus platythrix. Fp = Funambulfus gennant NA-Mot available.

Pecan : The rodent damage was meager |.e. 1.6 to 6.7% and is mostly caused by
E_.bengafensfs, M. musculus, M.booduga, G.ellioti and R.rartus. R.meltada and
M.platythrix occur in negligible numbers.

Kiwi : The species composition was 8 rattus > M. musculus > 8.bengalensis =
M.booduga > G.ellioti.

|c) Vegetables (Table 3) : Tomato was damaged to the extent of 1.6 to 7%. Major
species inflicting damage were M musculus, B.bengalensis, M.baoduga, A meitada.
and R.rattus. Negligible occurrence of G.ellioti and M.platythrnix was seen.

Capsicum :@ Four species infested capsicum fields namely R.rartus, M. musculus,
M.booduga and B.bengalensis.

Cabbage : The crop was severely damaged by rodents ranging between 2.5-90%.
The species causing damage were M.musculus, M.booduga, R.rattus, R.meltada
and G.ellioti. To a very small extent B.bengalensis and M.platythrix also infested
the cabbage fields.
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Cauliflower : (i) Curd crop was significantly amaged at 2.3 to 8.5%. The major
species infesting were M. musculus, B.benglensis, M.booduga and R.meltada.
To a lesser extent A.raftus. M.platythrix anc G.ellict: also affected the crop. i)
Seed crop was damaged to the extent of 19 to 12.7%. Five species inflicted
damage namely, M. musculus, B.bengalensis, VI.booduga, R.meltada and R.rattus.

Peas : Rodent damage was 2.3 to 8.0%. Thespecies damaging the pea crop were
M.musculus, B.bengalensis, M.booduga, R .miada and R.rattus. To a small extent

G.ellioti and M.platythrix were also seen
DISTRIBUTION OF RODENT SPECIES IN DIFERENT CROPS

Rodent species found i1 different cropecosystem of Himachal Pradesh are
described as under:

1. The Indian mole rat, Bandicota bengalensi.: It is the most prevalent species in
all the agro-climatic zones of Himachal Pracsh, right from the foot hills {300m
above MSL) up to the height of 2500m aboviMSL. However, its population 1s low
in Kinnaur area (dry temperate zone). It infliced damage to cereal, vegetables and
fruit crops from sowing/seedling/nursery stagmnwards till maturity. It also inhabited
tea plantations, forests and waste/grass lans and damaged pecan nut (Sheikher
and Jain, 1997). B.bengalensis, A.meltada an M. booduga caused 4.44 to 11.37%
damage in curd crop and 6.51 to 13.94%n seed crop ot cauliflower thereby
resulting in loss up to 1755kg curd/ha and p to 53.67 kg seed/ha, respectively
{Sheikher and Jain, 1997). Tea plantations hve also been reported to be infested
with B.bengalensis, M.booduga, M.musculusind G.elliott whose activity adversely
affected the quality and quantity of produce Sheikher, 1899). On the basis of ten
years studies, this species was found to b dominant in all the fruit, vegetable
(except cabbage) and cereal crops {(Table 3).

2. The soft-furred field rat, Rattus meltada This species is distributed chiefly in
humid sub-temperate, humid sub-tropical nd sub-humid sub-tropical zones of
the state. It was a pest on cereal (wheat, pddy, maize] and vegetable crops and
was also present in apple, peach and pecn nut orchards but in low numbers
(Table 3). In citrus orchards both R.meltaa and B.bengalensis dug elaborate
burrows, damaged root and bark of the tree resulting in reduction in the growth
and reduced fruit set (Sheikher, 1999).

3. The house rat, Rattus rattus : The speciesis primarily a commensal species and
inhabits residential premises and stores. It ispresent in all the agro climatic zones
of the state. It was also a frequent visitor tcfields and was a pest foraging on all
types of crops grown near human habitat On Kiwi it was the maosi dominant
species comprising 41.5% of the total rodat population (Table 3). It has been
recorded from the burrows deserted by othr rat species in cauliflower fields in
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the mid hills of the Spolan and was also found occupying deserted bird nests atop
trees (Sheikher and Scod, 2001).

4. The bush rat, Golunda ellioti : |1 has been recorded from sub-temperate, humid
sub-tropical and sub-hurmid sub-tropical zones up to an elevauon ol 1200, above
MSL and was present in orchards and in uncultivated areas (waste land, forests
etc.) supporting bushy and grassy ground cover {Sheikher and Jain 1935). However,
it has not been found in cereal crops while in vegetable crops |1 was recarded as
a sporadic visitor. (Table 3.

5. The house mouse, Mus musculus @ This is a carmmensal species which is a
serious pest in the orchards, nursenes, vegetables and cereal crop fields, sugarcane
fields, grasslands and wastelands. It was also present in the tea plantation,
granaries, stores and residential premises. A ten year study on its population on
apple, peach, plum, pecan and in curd cauliflower, seed cauliflower, cabbage, pea
and tomato, revealed it be a significant pest on these crops (Table 3}.

6. The Indian field mouse, Mus booduga @ It is a common pest in all nurseries,
orchards, crop field, tea plantations and grasslands up to an elevation of 2000m
above MSL. In apple, peach, plum, pecan and Kiwi, and in paddy, wheat and
maize, the population of this species was significant (Table 3). It was one of the
major rodent species in cauliflower (Sheikher and Jain, 1997).

7. The brown spiny mouse, Mus platythrix : it s found in sub-humid tropical and
humid tropical regions. The population of this species on different fruit and
vegetable crops was found to be very low in numbers (Table 3}.

8. The five striped squirrel, Funambulus pennanti . This species has been found In
sub-humid and humid sub-tropical zones as a commensal species. It was a pest
of fruit trees and maize crop. It was also observed in large numbers among the
mango and Zizyphus plantations and nested in tree holes and consumed fallen
Zyzyphus fruits (Bhagat and Kashyap, 1992).

9. Parcupine, Hystrix indica : It is widely distributed in various agro-climatic zones
of Himachal Pradesh from the districts of Kangra, Mandi, Shimla, Sirmour and
Solan up to an elevation of 2700m above MSL. It inflicted heavy damage 10 3
variety of crops especially in the fields located near their natural habitat. Its
attack was sporadic but extensive. Damage was inflicted to tuber crops, cabbage
etc. and aiso to the young pine plantations apart from other trees in natural
forests as well as in afforested areas. In Shimla district, the porcupine damage to
carrot, radish and potato was found in different localities in the fields adjoining
the forest strips, whereas in Sirmour and Solan districts, turmeric and ginger
rhizomes have been found to be dug out. The damage to the young pine plants
(Pinus roxburghii) was reported to be upto 90% (Sheikher, 1998). In Kangra district,
damage to mango and citrus orchards was in the form of girdling and debarking
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Table 4 : Major pests and diseases of crops of Himach: Pradesh

Crops Insectinematoda pests Disease Rodent pesis e
Vegetable crops
Cole crops Aphids, caterplliars, red  Black rol, curdat, Cabbage Mm>Mb>Rr=Rm=Ge>Mp
anl, painted bug. stalk rot, down Caulflower: Mm=8b=Mb=Rm=Rr =Mp
mildew
Paas Pea leaf miner, pod Powdery milder, Bb=Mm=Mb=>Rm>Rr=Ge=Mp
borers, thnps aschochyla biiht,
bactarial blighhwill
Tomaln Cutworm, whitefly, Damping of buk aye Mmz=Bh=Mb=Rm=>Rr=Mp=Ge
tomato leal minar. paa rol, bacternal W,
pod borer, fruit Iy, root bacterial canks
knal nematode. allernaria diseses.
Capsicum Termite, aphid, mite. Damping off fri rot, Rr=Mm=8b=Mb
whitefly, blight, anthracose
mosaic
Fruits crops
Apple Sanjose scale, woolly Seedling biigh hairy
apple aphid, thrips, root, crown ga white
defoliating and frun root rot, collarst
gating beetle, defoliating  canker and digack,
catﬂr?}niars. leaf folding powdery milde, leat o> BrMb> G Rmia
and fruit scrapping spotf, apple sco,
caterpillars, apple fruit sooty bloteh, hit rots,
maoth, barars. vinus diseasas
Stone fruits Peach leal curling aphid, Bactenal grumoss,
{peach, plum, blossom thrips, fruit iy, peach leaf cur brown
apricot, kiwi plum =scale, plum fruit, rot& blossom light,
elc) moth, borers, defaliating  Ieal spot powory
& fruit eating beetles, mildaw, stigmsa Mm=Bb>Mb>Rr=Ge=>Rm=>Mg
bark eating caterpillars. blight, sitver ief &
termites cankers white 1ot rot,
collar rot, whitroot
rot
Strawbemry Cutworm, white grub, Leaf spat, gremould NA®
hairy catarpiliar
Grapas Defoliating beetle. thrips, Powdery milde,
jassids, leafl roller. yellow  downy mildew NA
& red wasps anthracnose, lack
rol
Mango Mango, hopper, psylla, Anthracnose, swdery
mealy bug, stem borer mildew mang NA®
shoot borer, bark eating  malfermation, e-
caterpillar. back, motlle |af
Litchi Leaf curd mite, Red rust. M
Guava Fruit fly, stem borer Anthracnose, anker MA*
Cereals
Paddy Bb>Mm=Mh>Rm=>Rr
Wheat Bh>=Mm>Mb>Rr>Rm
_Maize Mm>Bb>Mb>Rm>Rr

NA*-Not avalisble




due to gnawing habit of the animal, particularly in the orchards located near
forest, wasteland or grassland and where wheat was sown as intercrop (Sood

and Sheikher, 2000).

10. The Indian gerbil, Tatera indica : This species has hmited distribution in Himachal
Pradesh, having been recorded only from the foothills af Solan district {hurmid
sub-tropical and humid sub-temperate zones). It was also reported from wasteland

and grasslands.

CONCLUSIONS

The data on rodent species compaosition has been well agtablished for all the
zones but exhaustive account is available for sub-tropical, sub-montane and low
hills {zone 1) and sub-temperate, sub-humid mid hills (Zone 2}, The species damaging
major fruit, vegetable and cereal crops have been established along with the extent

of damage.




V. KARNATRKA

Spread over 1.92 lakh sg. km Karnatka occupies eighth positien in the
country area wise. It is situated 11.5" N latitde and 74.2° and 78.4" E longitude.
Agriculture contributes 63% to the state's icome. Of the 19.1 million hectares,
net area sown is 10.3 million ha. forming #% of cultivated land. Of this only
20% is irrigated, 70% falls under "Dry zone"and only 10% of the net area sown
has assured rainfall. Monocropping is the ne due to unpredictable and scanty
rainfall. However in the assured rainfall ares of hilly, coastal and transitional
zones double cropping 1s practiced. Soil 1s vred. River basins and coastal areas
have alluvial soils, black soil characterisesnorthern plains while laterites and
laterite soils are found in western hilly region of heavy rainfall. Climate is tropical
with typical monsoon rainfall. The temperatuz extremes are 12°C to 13°C durning
winter and 42°C during summer. Rainfall is rceived in three distinct phases viz.,
pre-monsoon rainfall between March and hay, South-West Monsoon between
June and September, North-East monsoo from October to December with
absolutely no rains during January to March Drought is a recurring phenomenon
in more than halt the state spread across wve of the 10 agro chmatic zones
namely, Morth-eastern dry zone, North-dry one, Central dry zone, Eastern dry
zone and Southern dry zone. Thus the choie of crops depends on the onset of
monsoon and its distribution

CROPS AND CROPPING SYSTEM

The major food crops such as paddy, jwar, bajra (pearl millet), maize, ragi
(finger millet} and tur (red gram) are grown i 74.86 lakh ha. while in 19.74 lakh
ha. oil seeds, sesame, groundnut and sunower are cultivated. Groundnut is
grown more than other ol seeds. Coastal ad hilly areas grow plantation crops
like areca nut, coconut, cashew, coffee, peppr, cardamom etc. Horticulture 1s an
important and integrated component of state; agriculture. The major horticultural
crops are mango, banana, citrus, sapota, yrapes, and pomegranate. Of late
strawberry cultivation is taken up on large cale in northern Karnataka. Potato,
tomato, brinjal, French beans, cucurbits, cpsicum, chillies, different kinds of
gourds, spice crops are grown widely. Florulture especially around Bangalore
contributes significantly to farmer's incone. Major flowers cultivated are
chrysanthemum, jasmine, lilies and roses forexport.

With sericulture being an important aga-industry in the state, mulberry is
cultivated in vast areas of southern districts)f the state.

AGROCLIMATIC ZONES (Table 1, Fig. 1)

Based on topography, rainfall and soil /pe, Karnataka has been delineated
into ten Agroclimatic zones. The zones are lorth Eastern Transition zone, North
Eastern Dry zene, Northern Dry zone, Central 'ry zone, Eastern Dry zone, Southern
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Dry zone, Southern Transition zone, Northern Transition zone, Hilly zone and
Coastal zone.

1. NORTH EASTERN TRANSITION ZONE : It is the smallest agricultural zone of
the state and covers the entire district of Bidar, Aland and Chincholi talukas of
Gulbarga district. Elevation 633-807ft. above MSL. Average rainfall is B?F}mm
accurring between June to October the range being 633-807mm. The predominant
soil types are red laterites and black soils of varying depth. The major crops
cultivated are jowar, black gram, green gram, red gram, Bengal gram, groundnut,
sunflower, sesame and cofton.

2 NORTH EASTERN DRY ZONE : This zone comprises of Deoburg, Manvi and
Raichur talukas of Raichur district and all the talukas of Gulbarga excepting Aland
and Chincholi. Elevation is 800-900 ft. above MSL The average raintall 1s 710mm
(830-919mm range}. Temperature range is 28 to 44°C in summer and 16 to 31°C in
winters. Soil is predominantly medium to deep black. A small area has light red
soils. The area is predominantly rabi farming area. Major crops grown are jowar,
oil seeds, bajra, maize, groundnut, red gram, cotton, sun flower, pulses and
cotton.
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Fig. 1. Agroclimatic zones of Karnataka




Table 1 : Details of district/taluk, rainfall, soil type, cropping system, major crops and radent

pests in different agro-climatic zones of Karnataka

Zonas Dmmgwgalluhs Sonl hﬁlnf:all Major crops

lypes  (mm)

NORTH Entire Bidar Shallow  BTOmm  JOWAR, BLACK

EASTERN district, Aland Medium June - GRAM, GREEN

TRANSITION & Chincholl black Oct GRAM, RED

ZONE (Khan!  taluks of Far of GRAM,

cropping) Guibarga. the zone GROUNDNUT,

15 red COTTON,
and BENGAL GRAM
latentic

NORTH- Devdurg, Medium F1dmm JOWAR, BAJRA,

EASTERN Marvl & todeep  June-Ccl  RED GRAM,

DRY ZONE Raichue tiks of  black GNUT,

(Rabi farming)  Raichur D1 & Few tlks SESAMUIM
entire Bidar D1 hawe COTTON,
except the ks light red SAFFLOWER
of Aland and s0ils.

Chincholl,

NORTHERN Largs zone Black & 574mm JOWAR, BAJRA,

DRY ZONE covering 35 Red soil Bimedal MAIZE, RED

(Rabi cropping)  taluks in Maore of July- GRAM, G NUT,
Bijapur, Black Sept HORSE GRAM,
Bagalkot, SETARIA,
Bellary, SESAME
Raichur,

Koppal,
Belgaum,
Gadag,
Dharwad and
Davanagere
Dis.

CENTRAL Entire Red 454 JOWAR, RAGI,

DRY ZONE Chitradurga, loamy, 7T1Bmm  GROUNDNUT,

(Khant parts of Madium  Sept-Oct  COTTOM

‘aropping) Davanagere, deap BAJRA

i Hassan, soils in

- R Chikamagalore  northern

L and Tumkur districts

Dis.

Parts of Red G79- RAGI,

Tumkur DL loamy. BBImmM  GROUNDNUT,

and entire laterite, Twa HORSE GRAM,

Kolar & low in paaks RICE, JOWAR.

Bangalore Dts.  retentive  May, MAIZE,

quality Sept-Oct MULBERRY,

COW PEA, RED
GRAM,
VEGETABLES.

Major rodent pest species

“Bh=Mm>Ti>Mus ,5;:1

Bb=Mm=Ti=Mb=Mp

B> Ti=Mb=Mm=Mp

Bily=Tr=Mrr=Mb

gl=Ti=Mm=Mb=Mp

I




Zoneg Districtaftaluks Soil Rainfall Major crops Maijor rodent past specias

types (rmirm])
SOUTHERN Parts of Red 670- JOWAR, RAGI, Mm=Bb=AMb=T)
DRY ZONE Mysore, santy ABBmm.  PLULSES,
(Kharir Tumkur and famy Twi COWPEA,
cropping of Mandya Ots, Pockels peaks GREEMN GRAM,
canal irrigation]  small paris of of black May FADDY, BLACHK
Hassan Ot 5ol Sepl-Oct  GRAM, HORSE
GHAM,
SUGARCANE.
MAILZE
SOUTHERM Parts of Red 611- FAGI, JOWAR, A= i =hAn
TRANSITION Hassan, ioarmy 1054mm  PADDY,
ZONE Chickamagalor  Red May. POTATO,
&, Shimoga sandy Nov PLANTATION
angd Mysore loarmy CROPS
Dis
NORTHERMN Marrow strip Shatlow B16- JOWAR, BAJRA,  Bb=Mm=Ti=Mus sp
TRANSITION stretching from o Med 1303 GROUNDMNUT,
ZONE (Both Chikodi thks in Black June-Oct  COTTON,
Kharifand rabi  Belgaum Dt to  clay, Red COWPEA,
cropping) Hirekerur tik in  sandy GREEN GRAM,
Havari DL loam. BENGAL GRAM,
RED GRAM
HILLY ZONE Parts of Uttara Redday 905 PaADDY, Bb=Fpm=Bi=Mm
(Khant, Kannatda, Loamy. 3695 COCONUT,
plantation Belgaum, Tosome  June-Oct BLACK GRAM,
CIops) Shimoga, extent ARECA,
Chickamagalor  laterite CARDAMOM,
e, Dharwad & COFFEE
Kodagu Dis,
COASTAL Parts of Uttara Red 3011- PADDY, R=Rrw=Fpm=Ft=8i=Vo
ZONE (Kharif Kannada, laterita, 4695mm  COCOMNUT,
plantation Dakshina Coasial May-Nov  CASHEW,
cropsd Kannada and alluvial ARECA NUT,
dupt Dis. COCDA

3. NORTHERN DRY ZONE : It is the largest agricultural zone of the state covering
35 taluks in Bijapur, Bagalkot, Bellary, Raichur, Koppal, Belgaum, Gadag, Dharwad
and Davanagere districts. The zone 1s characterised by high percentage of irrigation.
Rainfall received is 585mm, the lowest in the state. The total rainfall is not only
scanty but highly erratic and intense resulting in huge run off and soil loss.
Droughts are common and cyclical, occurring every 4th or 5th year. Maximum
temperature is 29.6°C to 389 in summer and minimum is 22°C to 23°C. Black and
red soils are predominant. The zone is a predominantly rabi farming area. The
major crops are sorghum, bajra, groundnut, cotton, wheat. oil seeds including
sunflower, sesame, safflower, linseed and pulses comprising red gram, horse
gram, black gram, green gram and Bengal gram.
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4. CENTRAL DRY ZONE : This zone consits of entire Chitradurga, parts of
Davanagere, Hassan (Arasikere), Chickmaalore (Kadur taluka), Madhugiri,
Pavagada, Sira, Koratgere and Chikkanayakaahalli talukas of Tumkur districts.
Elevation is 456-800ft. above MSL. The soi are red loamy and medium deep
soils. The rainfall range is 454-718mm receied during September-October. The
major crops cultivated are ragi, pulses, (cov pea, black gram. horse gram and
Bengal gram), sorghum, groundnut, rice, cotta, bajra. minor millets, paddy, maize

and plantation crops.

5. EASTERN DRY ZONE : The region compises the entre districts of Kolar,
Bangalore, Gubbi and Tumkur talukas of Tumur district. The soils are red loamy
and lateritic, low in retentive quality. The eleation is 800-1500 fi. above MSL
The range of rainfall is 673-889mm received | two peaks in May and September-
October. Ragi, jowar, maize, fodder, paddy, goundnut, soybean, potato, mulberry
and pulses such as horse gram, Bengal gram,jreen gram, red gram are the major
crops.

6. SOUTHERN DRY ZONE : |t comprises of Ki.Nagar, T.N.Pura, Mysore, Kollegal,
Nanjangud, Chamarajanagar, Gundlupet, Yelndur, talukas of Mysores district,
Turuvekere and Kunigal talukas of Tumkur ditrict, Nagamangala, Snrangapatna,
Malavalli, Maddur, Mandya, Pandavapura K.R.Pet of Mandya district and
Channarayapatna of Hassan district. The elevéion of the zone ranges 450-300 ft.
above MSL. Soil is red sandy loam and a fewpockets ot black soeil. Rainfall range
is 670-B89mm. Major crops are ragi, sorgbm, paddy, groundnut, oil seeds,
mulberry, plantation crops, sugarcane, maizeand pulses (cow pea, green gram,
black gram and horse gramj.

7. SOUTHERN TRANSITION ZONE : This zone:omprises Holenarasipur, Alur. Belur
and Arkalgud talukas of Hassan district, Bhadevathi, Shimoga, Shikaripur, Honnal
and Channagiri talukas of Shimoga and H.D.ote, Hunsur, Periapatna talukas of
Mysore district. Elevation is 450-900ft. aboveMSL. The soils are red loamy, and
red sandy loam. The range of rainfall 15 611-054mm. The major crops are ragi,
groundnut, rice, sorghum, sugar cane, maize groundnut, cotton, fodder, pulses
such as cowpea, horse gram, Bengal gram ad plantation crops.

8. NORTHERN TRANSITION ZONE : It compses Hukker, Chikkodi, Bailhongal,
Belgaum talukas of Belgaum district, Haveri, Sjgaon, Shirahatti, Kundgol, Savanur,
Hubli, Dharwad, Byadagi, Hirekerur and Raibennur talukas of Dharwad and
Ranibennur districts. The range of rainfall is 63-1303mm. Elevation is 800-900f1,
above MSL. in most of the area and a fewareas lie at 450-800 fi. Soils are
shallow to medium black clay and red sand loam. Important crops are jowar,

groundnut, paddy, ragi, fodder, smal millets, sugarcane, cotton, wheat
nnd horticultural crops.

ﬁm\' ZONE : The hilly zone is constitutd by Sakleshpur taluka of Hassan
district, Virajpet, Somwarpet, Mercara talukas)f Coorg districts, Kalghatgi, Hangal
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talukas of Dharwad district, Koppa, Sringeri, Mudigere, Nasasimharajapura of
Chickmagalore district, Sirsi, Siddapur, Yellapur, Sapa, Haliyal, Mundgod talukas
of North Canara district and some talukas of Shimoga district. Major area lies at
an elevation of 400-300 ft. above MSL. and a few taluks at 900-1500ft. above
MSL. Rainfall range is 904-3695mm. Soils are red clay and loamy. Principie crops
are jowar, gram, pulses, paddy, maize, ragi, sugarcane, cotton, spices and plantation
crops.

10. COASTAL ZONE : It comprises Karwar, Kumta, Honnavara, Bhatkal, Ankola
talukas of North Canara distnict and Udupi, Kundapur, Mangalore, Bhantwal, Karkala,
Belthangadi, Puttur, Sulya talukas of South Canara and Udupi districts. This is
the zone of highest rainfall in the state which ranges 3011-4694mm. Most of the
area lies at less than 300 fi1. above MSL and a small area at 450-B00ft. Soils are
red lateritic and coastal alluvial. Pulses, groundnut, paddy. tubers, sugarcane and
plantation crops predominate.

DISTRIBUTION OF RODENT SPECIES (Tabie 2)

There is great diversity of rodent species infesting crop fields of Karnataka.
These species are B./ndica, B.bengalensis, R.rattus, R.meltada, R.r.rufescens,
R.r.wroughtoni, F.palmarum, F.tristriatus, H.indica, M.platythrix, M.booduga,
M.muscuwlus, T.indica and V.oleracea. The species complex in the crop fields of
Southern plains consists of B.bengalensis, B.indica, R.meltada, T.indica, and Mus
species. In hilly regions H.indica and F.tristriatus become major pests and coastal
areas are heavily infested by F.tristriatus, R.r.rufescens and R.r. wroughtoni. Surveys
in different zones indicated that in Morthern Transition Zone A.meftada was the
predominant species during summer while B.bengalensis was more numerous
during rainy season. The third abundant species was T.indica. In northern dry
zone B.bengalensis and M.meltada were the major species followed by Mus species
and T.indica. In Central dry zone M.meltada, T.indica and B.bengalensis were the
predominant species (Table 2).

:’F.ESTS STATUS OF RODENTS AND CROPWISE DAMAGE (Table 2; Plate 5)
ig. 2 &3)

(a) Rice: B.bengalensis occurred extensively at all stages of paddy growth namely,
germinating, vegetative growth, pre harvest and post harvest stages in the five
zones studied viz., Eastern dry. Southern Dry, Central Dry, Southern Transition
and Northern Zones. The next two abundant species were M.meltada and
M.boodugs. T.indica was seen only during germination, vegetative growth and
post harvest stages. Damage was 6-10% at grain maturation stage.

{b) Ragi: There was a clear dominance of B.bengalensis, T.indica and M.meltada
at all the four stages of ragi growth. The two Mus species were found less
frequently. The data was from Eastern dry and Central dry zones. Ragi was
damaged to the extent of 6-12% at grain maturation stage.
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Table 2 : Rodent species infesting major food crops of.arnataka

NETZ WNEDZ NDZ CcDZ ED: sSDZ .‘312 NTZ HZ CZ
Paddy il Bh=M  Bb Bo=h  Mm=B  BbeMb . Bh= Bb
=N = A4 b= >hdm Mm
Bh=Ti=  Bh=A=
Ragi Mm=> Ti= Ms
s
Maize Bh=A Bh=T- Bbh=M
m hMm=fs =M
Jowar Bz M
Mh= =T
(e ]
Wheat Bb>M  Bb>T) 8b
= =Mp
LS 50
Red gram Bb=Mm Bb=1- Bb=M
=\b Mm=ls =AMy
5=>T
Ground nut Bb>M  Bb=AM> Bh
m=Ti= Ti=hds
M
Soybean Bh>1- Bb>M
Mm=hes m
Sunfiower Bhz=M
m=
Miis=T

Sugarcane  Bb>Mm
=MD

METZ-Marth Eastarn Transition Zone: MEDZ -Morth Easter Dry Zone; NDZ:-Norbern Dry Zfone; CTDE-
Central Dry Zone; EDZ-Eastern Dry Zone; SDZ-Southern [y Zone; STZ-South Transition Zone; NTZ-
North Transition Zone, HZ-Hilly Zone; CZ- Coastal Zone

e} Maize: The rodent pests were shightly diffrent in maize fields of Eastern Dry,
Central Dry and Northern Transition Zones The usual triplet of rodents e
B.bengaiensis, M.meltada and T.indica were redominant at all the four stages of
maize growth in Eastern Dry zone. In centr: Dry zone only B.bengalensis and
M.meltada were seen. In Northern Transion Zone both B.bengalensis and
-M.meltada were major species followed by Miatythrix. At pre harvest stage only
bandicoots and metads were seen. Damage vas 4% at seedling and 12.5% at
preharvest stage.

{d) Jowar: Rodent infestation was seen only uning sowing stages when 4-7% of
sown seeds were consumed by rodent psts, JThe species involved were
B.bengalensis, M.meltada, M.booduga and T.idica. At the other stages of growth
no rodent infestation was seen in jowar in Easarn Dry Zone. In Northern Transition
Iq:o B.bengalensis and T.indica were seen at vgetative growth and B.bengalens:s,
'-Wm and M.booduga were observed atireharvest stage.
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Table 3. Rodent species composition and damage in food and vegetable crops of Karnataka {Sridhara, 1999; Chakravarthy et s/., 1998)

Crop Zone/ Presowing/germinating Vegetative growth Preharvest (grain Post harvest
Year(s) : maturation)
; : Sp. comp De’ Da” Sp.comp. De' Da’ Sp.comp De Da __ Sp.comp. De'
FOOD & OiL CROPS '
PADDY Eastern Dry Bb>Mb> 8 - Bb>Mm=> 14 3  Bb>Mm> 27 6  Bb>Mb>Ti 30
(Oryza sativa) zone (1980- Mm Mb>Fpm> Mb>Sm>
' 2004) Sm>Ti Mp
Southern Ti=Bb 5 - Mm>Bb> 25 4  Mm>Bb> 38 10 Bb>Mm:> 20
Dry (1982- Mb - Mb Mb
83)
Central Dry - - -  Bb 10 3 & = - - -
Southern - - - Bb>Mb> 13 - - - - - -
Transition Mm =
(1991-92)
Northern Dry - - - Bb>Mb> 19 25 Bb>Mb 30 3 - -
(1997-2002) Mm y
Coastal NA - - NA - - Bb - - NA -
' zone
RAGI Eastern Dry Bb>Mm>Mp 8 - Bb>Mm=Ti 14 3 Bb>Mm> 19 12 Bb>Mm>Ti 11
(Eleusine (1986-2004) >Ti>Mb >Mb>Mp - Ti=Mb>Mp >Mp>Mb
coracana)
Central Dry - Bb>Ti> 23 - . Bb>Ti>Mp - 6  Bb>Mm>Tj £
{1988-89) Mm=Mb
MAIZE (Zea Eastern Dry  Bb>Ti>Mb> 22 40- Bb>TiMm 18 2 Bb>Ti> 11 0.3 Bb=>Ti>Mm 8
mays) : Mm=>Mp 80 =>Mp>Mb ' Mm>Mb> >Mb>Mp
; Mp
Central dry - - - Bb>Mm 15 - - - - - -
(1988-89)
Northern Mm>Mp>Bb 5 4 - - - Bb>Mm 8 125 - -
Transition
(1999-2001)
JOWAR Eastern Ory Bb>Mm>Mb 16 4-7 - - - - - - - -
(Sorghum (2001-02) >Ti
vilgare)
Northern - - - Bb=Ti 12 - Bb>Mm> 10 - - -
Transition Mb

(1997-02)




G9

Vegetative growth

Crop Zone/ Presowing/germinating Preharvest (grain Post harvest
Year(s) maturation)
Sp. comp De’ Da’ Sp.comp. De Da° Sp.comp De' D&’ Sp.comp. De’
WHEAT Northern Dry - - - - - - Bb>Ti>Mp 18 6 - -
(Triticum (1995-96)
aestivum)
Northern - - - - - Bb 12 10 - -
Transition
(1996-97)
Northern - = - Bb>Mm=> 10 1.5 Bb>Mm> 14 5 - -
East Dry Mb ' Mp
(1996-2002)
RED GRAM Eastem Dry Bb=Ti>Mm> 12 50- Bb=Ti=Mm 11 1  Bb=Mb= 20 2 Bb>Ti=Mp= 7
(Cajanus {1988-2004) Mb>Mp 100 >Mb>Mp Mm=>Mp=> Mm=>Mb
cajan) Ti
Northern - - - - Bb>Mm> 6 - Mm=>Bb> 10 - - -
Transition Mp>Ti Mb=>Mp
(1999-2002)
North - Bb>Mm> 6 - - - - -
Eastern Mb
Transition
(2002-03)
GROUND Eastem Dry Bb>Mb>Mm 20 30- Bb>Mm=>Ti 189 4 Bb>Mm=> 27 7 Bb>Mm> 20
NUT (Arachis (1988-2004) >Ti=Mp 40 >Mb>Mp Ti=Mp=Mb Mp>Ti=Mb
hypogea)
: Central Dry - - - Bb>Mm=>Ti 13 6 - - - - -
(1988-89) =Mb
Southern - - - Bb 9 - Bb 16 4 - -
Transition
(1991-92)
Northern - - - - - - Bb>Mm 19 12 - -
Transition :
(2000-01) ; v
SOYBEAN Eastern Dry Bb>Mb=Mm 28 - Bb>Ti> 8 - Bb>Mm> 25 3 Bb>Ti>Mm 30
(Glycine max)  (1996-2004) =Ti>Mp Mm=>Mp Ti=Mb>Mp >Mp=Mb
Northern - ! - - Bb>Mm 8 3 - - - - -
Transition . :

(2000-2001)




— _ Crop Zone/ Presowing/germinating Vegetalive growth Preharvest (grain Post harvest

Year(s) o maturation) -
Sp. com De’ Da’ .comp. De' Da° Sp.comp De Da Sp.comp, De’
SUNFLOWER Eastern Dry Bb>Mm>Mp 16 70 Eﬂ:-ﬁ:-i«lz; 7 1 Bb>Mp> 6 - Bb>Mm= 5
(Helianthus (1980-2001) =77 =Mp=Mb Mm=Ti Mp
anus)
Central Dry - . - Ti=Bb 13 - - - . -
(1988-89)
SAFFLOWER Northern Mm=Bb=Mp 16 6  Bb=Mm= 13 r - - - -
(Carthamus Transition Mb=Mp=>Ti
finctonius) (1999-2002)
COMMERCIAL CROPS
COTTOM Sauthern . - - Bb=Ti=Mm 14
(Gossypium Transition
spp.) (1991-92)
Narth . - - Mm & - -
Eastern
Transition
(2002-03)
MNarthern - - - Mm=>Bb=T 8 - Mm>Bb> 24 3 Mm=Bb 34
Transition =Mp Ti=Mb=Mp
(1998-2002)
Morthern Dry - - - - - - Bb=Mm-> 16 -
(1996-97) Ti>Mp
SUGARCANE North - - - Bb=Mm=> 12 6 -
(Saccharum Eastern Mb
officinarum) Transition
(2001-02)
MULBERY Eastern Dry - - - Bb=Tr=Mm 12 - Bbh=Ti= 15 2
(Morus spp.)  (1987-2004) *Mp AMm=MD
MARIGOLD Eastern Dry - . 2 . - - Fpm=Bb> 15 3 Bb B
(Tagetes (2001-02) Ti=Mp
erecla)
COFFEE Hilly zone - - - Mm=>Mp 3 Fpm
{Coffea (1990-91)
arabica)
ARECANUT Eastern Dry - = - Bb=Mm=> 21 - Bo=Mb=T1 14
(Areca {1991-2003) Mb >Fpm

catachu)




&

Crop Zone/ Presowing/germinating Vegelative growth Preharvest (grain Post harvest
Year(s) maturation) 2o
~Sp. comp De Da° Spcomp De Da" Spcomp De Da° Spcomp. De
COCONUT Eastern Dry - i : - t - Rr>Bb> 15 68- - -
(Cocos {1987-1999) Mm=Ti= a0
nucifera) Mo
Coastal - - - Rrr, Rr - -
zone
OIL PALM Northerm Dry - Bh=Ti=Mp 23 4 Bo=Mm=> 20 10 - -
|Elasis (1999-2001) T
Lingensis)
Il FRUIT CROPS
GUAVA Easlern Dry - - - Bo=Mm= 4 3 =
(Psidium {1987-2003) Ti=Mb
guagava)
SAPOTA Easlern Dry T=Bb>Mp> 15 (05 Fpm=Bb= 18 10 Bh=Mm=Ti 17
(Acrus (1895-2001) Mm=Mhb Ti=Mp> =Mp=pb
sapota) Mrmr=fdb
POMEGRAN- Eastern Dry (Flowering 14 - Fpm=8b> 15 12 -
ATE (Punica (1997-1989) stage) Mm=Mp=
granatum) Bb>pMm= b
Mus
(Vitis vinifera)  (1986-2004) Ti=Mp
BAMANA, Eastern Dry - - - Bo=Mb=Ti 18 1 -
(Musca (2002-2004) >Mp
saparniun)
IV. VEGETABLE CROPS
CUCUMBER  Eastern Dry - - Bb 18 10 -
(Cucumis
sativus)
BEETROOT Eastern Dry - - Bb>Mp>Ti 15 & Bb>Ti>Mp 13 4
(Beta vulgaris) (2002-2004)
BRINJAL Eastern Dry - . Bb=Mpr> 19 3 Bb=Mm=> 18 6 -
( Solanum (2001-2004) Mb=Ti Mo
melengena)
CABBAGE Eastern Dry . Bb=Mp>Mb 12 55 Bb=>Ti M0 55 -
iBrassicia (2004-05)

oleracea  var

capitala)
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Crop Zonef “Presowing/germinating Vegetative growth Preharvest (grain Post harvest
_ Year(s) maturation)
Sp. comp De’ Da’ Sp.comp. De Da’ Sp.comp De’ Da® Sp.comp. De'
CARROT Eastern Dry - - - Bb=Mp 18 4 Bb 25 . 5o aTi- -
(Daucus (2004-05)
carota) :
CAULI Eastern Dry - - - - - - Bb>Mm:=> 19 6 - -
FLOWER (2001-2003) Mb>Ti
{Brassica
oleracia)
CHOW- Eastern Dry - - - - - - Bb>Mm=> i - -
CHOW (2001-2002) Mp
(Sechium
edule)
KNOL-KHOL Eastern Dry - - - Bb>Mm=Ti 14 3 Bb 15 6 - -
(Brassica (2002-2005) =Mp
oleracea var
gongylodes) .
ONION _ Eastern Dry - - - Bb>Mm= 1 B Bb>Mb> 14 - - -
(Allium cepa)  (1998-2000) Mp Mp
POTATO Eastern Dry - - 5 Bb 5 4 - - 5 - -
(Solanum (2003-2004)
tuberosum) _
TOMATO Eastern Dry - - - Bb 14 4 Bb>Mp> 14 4 Bb=Ti=Mm 15
(Lycopersicon  (1986-2005) Mm>Ti> >Mp
esculentum) = Mb
FRENCH “Eastern Dry - - - - - - Bb=Mp> 15 5 . =
BEAN (2002-2003) Mm
(Phaseolus : -
vulgaris)
V. PLANTATION CROPS
CARDAMOM  Hilly zone Winter - Summer 8 - Rain 23 126
(Elettaria 1987-89 Bb>Ti>Mm=> 15 Bb>Fpm Bb>Mm>
‘cardamomum) Fpm Ti
#E3 . Also trapped were M.booduga, Ratufa indica, B.indica and F. subiineatus

COCOA Coastal - - - - Ft=Rr=\Vo - 48
{Theobroma zone
cocoa)
RUBBER Coastal Bi
(Hevea ZoHs (Debarking Legend : 1-Density, 2-Damage (%)

_brasiliensis)




(e) Wheat: There was no rodent infestation at seed germination and post harvest
stages. During vegetative growth B.bengalensis, M.meltada and M.booduga were
seen in Northern Dry Zone only. At the time of grain maturation only B.bengalensis
infested wheat fields in Northern Transition Zone and B.bengalensis, T.indica and
M.platythrix in Northern Dry Zone. Damage was 5-10%

(f) Red gram: Although rodents were present in red gram fields from seedling to
harvest and post harvest stage, yet damage of 50-100% was seen only at seedling
stage. B.bengalensis and M.meltada were the predominant species followed by
Mus species. '

{g) Groundnut: B.bengalensis was the most prevalent species followed by
M.meltada. The two Mus species also occurred. Damage was 30-40% at seedling
stage and 4-12% at pod maturation stage.

(h) Soybean: Damage was negligible (3%). B.bengalensis, T.indica and M.meltada
were the major pests.

(i) Sunflower: B.bengalensis and M.meltada were predominant. Gerbils and the
two Mus species occurred to a small extent. Damage was 70% to sown seeds
and nil to mature seeds.

(j) Cotton: Damage was 3% to seeds. M.meltada was the most abundant species.
Bandicoots and gerbils were also present.

(k) Sugarcane : The crop was damaged to the extent of 6% by B.bengalensis,
M.meltada and M.booduga.

(1) Mulberry : Its roots were damaged (2%) by the burrowing activity of
B.bengalensis. Other species present were gerbils, metads and Mus.

{m} Marigold: Damage was 3% due to sduirreis, F.palmarum feeding on flowers.
Burrows of bandicoots, gerbil and Mus were seen.

(n) Coffee ahd Areca nut : These crops were damaged by squirrels but the damage
was not quantified.

(0} Coconut : It was damaged by R.rattus at crown level in interior Karnataka. In
coastal areas R.r.rufescens and R.rattus damaged coconuts. B.bengalensis was a
pest in coconut nurseries. Other species were M.meftada and T.indica.

{_p} Cocoa : The pods suffered rodent damage upto 48% by R.rattus, F.tristriatus
and V.oleracia

{g) Oil palm : It was damaged upto 10%. Species infesting were B.bengalensis,
M.meltada and T.indica. '
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Redent damage to food crops in Karmataka
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{r} Fruiis: Uamage was s% 10 gQuava, 1U% lcsapola, L% 0 pomegranate, nil (o
grapes and 1% to banana. Although burrows f B.bengatensis, M.meltada, T.indica
and Mus species were seen, yet visibly £ palmarurm damaged sapota and

pomegranate.

(s) Vegetables : The vegetables, viz.. beetroo! brinjal, cabbage, carrot, cauliflower,
chow-chow, knol-khol, onion, potate, tomat, cucumber and French bean suffer
rodent damage to the extent of 4-6%. Themajor species were B.bengalensis.
Gerbils, metads and Mus also occurred to a ome extent (Fig. 2).

SEVERITY OF RODENT DAMAGE IN KARIATAKA

A comparison of extent of rodent darage to different crops reveals that
almost all cultivated crops in Karnataka are gsceptible to rodent attack. Seedling
dhmagu is maximum to soybean, jowar, rd gram and groundnut, sometimes
forcing the farmer to resow two to three time, The only crop that is not damaged
above ground is soybean, Food grains such s paddy, ragi, maize and wheat are
damaged 10% and above (Tables 2 & 3; Figs 1 & 2).

Almost all vegetables cultivated are damged between «<-6%. Amongst fruits
pomegranate and sapota were damaged arund 10% mostly by squirrels, The
maximum damage was to plantation crops. (bcoa is the worst suffered followed
by eardamom and coconut. In view of the hig export value, the enormous damage
caused by rodents to these crops 15 an alarnng problem.

BIOLOGY AND LIFE HISTORY OF MAJOR IODENT SPECIES OF KARNATAKA

Knowledge on breeding season and pends of low or nil reproduction helps
in timing rodent control measures for optirum mortality. Carrying out rodent
control during non breeding/low breeding sesons is not only cost effective but
also slows down population rebuild. Thefollowing 1s the brief account of
reproductive biology of major rodent pests irKarnataka:

1. The Indian mole rat B.bengalensis: Exhibit seasonal reproductive activity from
early July till the end of April with an oestras period between March and June.
The peak reproductive activity was seen dung September to November. Theare
wa';q.-:cmralatinn between breeding activity ar rainfall with subsequent availability
of food. The annual reproductive rate was 67 oung/temale/year. Thus the months
of March, April, May and June are the best tonths to take up control measures

w 8.bengalensis when its population is t minimum (Srihari and Govind Raj,
1984).
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2. The soft furred field rat, M.meltada: Breeding season was from July to early
March and peak reproductive period was during September-November. The annual
productivity was 63/young/female/breeding season. Apnil to June {summer months,
non breeding season) are ideal for initiating rodent control in fields infested with
M.meltada |Govind Raj and Srihari, 1983}

3. The house rat, R.rattus: The breeding period extended from March to December.
Peak reproduction was seen durng September-November. The annual productivity
was 70 young/female/year. It 1s recommended that rodent control in houses and
poultry be taken up during January-February and 1n August (Sridhara and
Krishnamurthy, 1992).

4. The Indian gerbil, T.indica: The peak reproductive activity was seen during
October, November, December and was associated with availability of food after
the monsoons. The breeding rate was 53 young/female/breeding season. The months
of May, June and July are most suitable to initiate control operatians against
T.indica when its density is lowest and the species is not breeding iGovind Raj and
Srihari, 1992).

5. The brown spiny mouse, Mus platythrix: The breeding period lasted from June
to early March. The peak reproductive period was during September-November,
The annual productivity was 54 young/female/breeding season. Sexual quiescence
was seen during March and May coinciding with high temperature and scarcity of
food. Thus the summer months of March, April and May are suitable for controlling
M. platythrix (Govind Raj, 1994).

Table 4 depicts the panoramic picture of insect, disease and rodent pest
complex of major food crops and important vegetable, horticultural and plantation
crops. When compared with the damage inflicted as shown in tables 2 and 3,
rodents cause significant losses 10 all these crops.

CONCLUSIONS

Since its inception the All India Coordinatied Research Project on Rodent
Control at the University of Agricultural Sciences, Bangalore has generated
enormous data on rodent species damaging major crops of Karnataka. The species
are basically six to seven namely, B.bengalensis, B.indica, M meltada, T.indica,
R.rattus, M.platytrhix and M.booduga. \What emerges is the pre eminent status of
B.bengalensis as the number one pest in most of Karnataka. In some areas of
northern Karnataka T.indica and M.meltads become predominant. Field mice are
always minor pests, Coastal areas are characterized by A.raffus species in coconut,
F. tristriatus in cocoa and hilly regions have H.indica and B.indica as additional
conventional pests.

72



‘B, bengalensis burrow in French bean B. bengalensis burrow in cabbage
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Table 4 : Common insec

t, nematode, rodent pests and diseases of major crops of Karnataka.

Crop InsectNematode Pesls Diseases Roden Pests

Rice Yellow stem borer, Brown  Rice blast, sheeth blight, Bandicola bengalensis,
plant hopper, golimidge. Bacterial leal blight, sheath  Mus booduga, Millardia
leaf foider, white backed  rot, brown rot, fatse smul mellads
plant hopper, thrips, root
knot nematode, Rice root
nematode

Ragl Ragi stem borer, white Blast, earhead smut, Bandicota bengalensis.
borer, aphids, thrips, leal mosaic disease complex, Millardia meftada. Taters
hopper, weevil, cutworm,  wilt, downy il dew indica. Mus spp.
black & red hairy
caterpiliars

Jowar Shoot fly, stem borer, gar Grain smul, downy mildew, Bandicola bengalensis,
head bug, ear head rust, sugary disease, leaf Miltardia meitada, Tatara
midge, shor bug, blight. indica, Mus spp.
wingless grass hoppet,
jowar mite, aphids,
caterpillars, pod borer,
laal folder, cubworm.

Wheat Pink stem bores, white Rust. leaf spot, loose smul,  Bandicola bengalensis,
ants, green plant bug, wheat powdery mildew, Millardia meltada =
raot grubis, Army worm, wheat leaf blight Tatera indica. Mus spp
surface grass hopper,
aphids

Maize Pirlk stein borer, [owar Downy mildew, leaf blight, Bandicota bengaleists,
stem borer, maize common smut, rust Millardia meltada. Taters
cutwarm, cob caterpillar, indica. Mus spp.
root grub

Sugarcans Seediing borer, top shoot  Red ral, whip smul, rust, Bandicota bengalensis,
borer, graen barer, pink blight, will. sugarcang Mittardia meltads. Mus
harer, roal grub, termites. maosaic virus, pineapple booduga
sugarcane leal hopper. disease, gumming disease,
mealy bug, black bug, ration stunting, rool knot
aphids, |assids, grass nematode.
hopper, NIspa,

Rhinoceros beetlle,
gugarcane smut, mites

Red Gram Pod borer, plume math, Wilt, sterility mosaic, leaf Bandicota bengalensis,
pod fly, blister beelle, red spot, powdery mildew, Miliardia meitada, Mus
headed hairy caterpillar, spp. = Tatera indica
Tussock caterpillar, stink
bug, pod bug, leaf miner,
surface weevil, stam
barer, pulse beelle, Wr
bud mite

Soybean Leaf miner, spider mite, Leaf spol Bandicota bengalensis

=DDd: porer

Talera indica. Millardia
mallada.
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Crop insectiNematods Pests Diseases Rodent Pests

Groundnul Groundnut leaf minet, Tikka disease, rust, viral Bandicola bengalensis,
plant lice, red headed dizeasas. collar and root- Mitigroia meitada. Tatera
hairy caterpillar, rool nol indica. Mus spp
grub, stem borer, thips,
sl worm, lobacto warfm

Sunflower Com-ear worm, black Rusi, leat spol, collar not Bandicofa bengalensis =
headed hairy caterplilar, Millaitia maftada, Mus
surfpce wieovi|, spp. Tatera indica
samilooper_ leal happer
binds.

Potato Potato tubar worm, Late blight, Early blight, Bandicots bengalenss
greasy cul worm, lady Brown rot or will, Black
bird beatle, aphids, scurl, viral dissases,
ground grubs; leaf masaic symptoms, |eaf roll
happer, root kno!
nematode.

Tomato Frult borer, fruit sucking Damping off, leaf roll, leal Bandicota bergaiensis
math, white flies, mites. spot, lale and early blight, Mus platythrix, Miltariia
mealy bug, jassids, bacterial will, powdery meftada, Tatera indica,
inbacon bug, cul worms, mildew, mosalc diseases, Mus booduga
ot knot nemaloda, pink diseases.

Brinjal Epilaehna beetla, aphids, Damping off, little leal Bandicola bengalensss,
(assids, mealy bugs, dissase, bactarial will, Millardia meltada, Mus
shoot frult borer and stem  Fusarium wilt, Frult rol, leal  spp Tafera (ndic,|
bocer, leal weevll, leal spol, powdery mildew,
roller, bud worm, bugs, broom rape.
trinjal plume moth, red
ant, caterpillars, leal
miner, termites, mitas.
root knot nematode

Cabbage Aphids, leaf welbar, Collar rot, damping off, Bandicota bangalensis,

; diamond back moth, Black rot, club root, black Mus spp. = Tatera indica

cabbage butterly, leg, bilght, fungal diseases,

cabbage head borer, deflcigncy dissases.

painted bug, cutworm,

gemillooper

Cauliflower SIMILAR TO CABBAGE Bandicola bengalensis

Miltardia maftada, Mus
booduga, Tatera indica

Knal-Khal SIMILAR TD CABBAGE Bandicoia bongalfansis,

Mitiardia meaitada, Talera
indica Mus plalythnx

Beat Rool Aphids, cul worm, teal Leaf spot, rust, Heart rot Bandicola bengalansis,
wabbar, root kol Mus platythrix, Tatera
nematode. indica

Camol Leaf hopper. aphids. Leat blight, black rot, Bandicola bengalansis,
weewvl powdery mildew. Mus platythrix

French Bean Pod fly, aphid, pod borer,  Yellow bean mosaic virus,  Bondicola bengalensis,

rool grub, mites.

Anthracnosa, pol rot, rust,
powdery mildew, ashy stem
biight, angular leal spot,
bacterial eal spot.

Mus platythrix, Mitardia
mettada
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Crop

InsactMematode Pests

Deases

Rodent Pests

Chow-Chow

Sapala

Pomegranate

Coconul

Cardamom

Areca Nut

Red pumpkin beetle,
aphids, fruil flies, maaly
bugs

Red pumpkin beatie fruit
fiy, cul worm. raat knol
namalode

Fruit borer mealy bugs,
scale insects and green
bugs, hairy caterpillar,
bud worm. anar butlgrfy
catarpillar, thnps, manga
hoppers, frum fly

Fruil borer, thrips, aphids,
castle pod borer, fruit fiy,
bark feeder. Tussock
moth caterplllar, surface
weevll, plug caterpiliar,
suirmels.

Scab, mealy bugs,
scales, frult sucking
maths, frult flles, bark
eating caterpillars,

Eriophyid mite,
Rhinpcargs beatle, Red
paim weevil, Black
headed catempillar, beatle,
coried bug, mealy bug,
root grub, scale insacts,
rad spider mites,
caterpillers, slugs,
termites, aphids, red anis,
Hairy catarplliar, thrips,
shool barer, grass
topper, aphids, bugs,
|assids, mites, fruit borer,
beeties,

Shot hote barer, mealy
bug, pod mealy bug, pod
borer, stem borer, aphids,
thrips.

Palm weeyil, wood borer,
arecanut borer, scale
Insects, aphids, thrips.
red ants.

Downy milew, powdeary
mildew, mealc diseasas

Leat spot

Leal spol, ulty maold, leal
Blight, fal nb, fruil rot

Canker andie back, leal
sool, Spacoma punicas,
fruit crackig, fruit rof

Wit anthronose, slem
cankar, selling biight,
white spol iseases,
cercospordaal spol, zing
deficieny, warket disease,
scab

Anabe rog leaf spol
disease, Bd rot, Leal rot,
Root wilt, fem bleeding,

Gray bligh'Thanjavore will,

Katte, leaf pot, rust, foorkl
disease, dnping off,
clumg rot, af ral

Kole roga, harcoal rof,
black pod nk disease

Bud rot, Maali or Kole
roga, Vel leaf, Anabe
roga, stermleeding,
Anthracnos

Bandicota bengalensis,
Millardia meltada, Mus
plafvthrix

Bandicola bengalensis

Talera ndica = Bandicola
hengalansis =
Funambulus palmarnnm ,
Mtis spD

Funambulus palmarum
Bandicola bengalensis,
Millarihia meltada, Mus

SO

Bandicota bengalensis,
Millardia meltada =
Tatera indica, Mus
booduga

Rattus ratfus, Bandicola
bengalansis, Millardia
meltada. Tatera indica,
Mus platythirle,

Bandicota bengalensis.
Talera indica, Miltardia
melada, Funambulus
pannantl.

Funambulus fristnaius,
Raifus ratfus, Vandeieura
pharacis.

Bandicola bengalensis,
Millardia meltada = Mus
beoduga, Talera

indita, Funambilus
palmarum
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VI. KERALA

Kerala state lies between 8°18' and 12°48" North latitudes and 74°52' and
77¢22' East longitude as a long narrow strip of land with the width ranging only
32-130km in the South-Western corner of India, tucked between the western
ghats on the east and Arabian sea on the west. The state has a geographical area
of 38863 km? and a coastal line of 580km, (Ghosh, 1881).

AGROCLIMATIC ZONES (Fig. 1; Table 1

Kerala state is divided into five agroclimatic zones namely, Northern Zane,
Central Zone, High Altitude Zone, Problem Area Zone and Southern Zone.
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Fig. 1 Agroclimatic zones of Kerala

1. NORTHERN ZONE : It comprises the four distnicts of Mallapuram, Kozhikode,
Cannanore and Kasargod with a total coastline of 293km. Western ghats covered
with forests gradually descend to coastal area with a series of hills, valleys
intersected by rivers, streams, small lakes and back waters. Heavy rainfall cccurs
during June-July-August months with a mean of 3378 mm, the range being 2800-
4000mm. Soll types vary fram concretionary mass and massive laterite crest
formations to saline, forest loam, riverine alluvial and coastal alluvial.

Major crops are coconut, paddy, cashew, rubber, pepper and tapioca. To a
smaller extent banana, mango, jackfruit, vegetables, cocoa, cardamom, ginger
and sesame are grown. The cropping system is mainly perenmal, Mono crops
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such as coconut, areca nut, rubber, pepper an cashew, perennial intercrops like
goconut +areca nut, coconut +pepper, area nut +pepper +coconul, areca
nut +coconut and annual crops like paddy-pady-paddy, paddy-paddy-vegetables,
paddy-banana-yam and paddy-cowpea-black grm are cultivated.

2. CENTRAL DRY ZONE : The zone comprises ne districts of Palghat, Trichur and
Ernakulam excepting the coastal and hilly area. Rainfall consists of South-West
monsoon from June to September and Nortwest monsoon from October to
November. The range of rainfall is 3215-355mm. Soil types are identified as
laterite, coastal alluvium, riverine alluvium, bewn hydromorphic, hydromorphic
saline, black soil and forest loams.

Three cropping Ssystems are in vogue - mao crops viz., rubber, tea, coffee,
cashew, pineapple, coconut, areca nt, perennial intercrops 1.e.
coconut + vegetables/tuber crops/paddy/millet,coconut-pepper-areca nut, lemon
grass + essential tree crops and annual crops nmely paddy-paddy-fallow, paddy-
paddy/pulses/vegetables, paddy-paddy-paddy ad banana-vegetables-tuber crops.

3. HIGH ALTITUDE ZONE : It consists of high anges of Wyanad, Idukki, Palghat,
Quiton and Trivendrum districts. The low rainall in January-March is conducive
for the cultivation of coffee, rice, tea and peper. The other areas of the zone
receive 1624-4000 mm rainfall, There are five tpes of soils namely laterite-Alfisol,
well drained clay loam in Inceptisols, forest lam in Inceptisols, poorly drained
deep soil in Entisols and Riverine alluvium-Entiols.

The three cropping systems are the usualserennial mono crops viz., coffee,
tea, rubber, pepper, cardamom, perennial mixd crops i.e. coffee + pepper, food
crops namely, paddy-paddy-paddy, paddy-banan, paddy-ginger, paddy-vegetables,
tuber crops-oil seeds and annual crops such s cassava, ginger, banana, yam,
garlic, vegetables and sugarcane

4. PROBLEM AREA ZONE : The zone lies alongthe coast of Kerala from Quilon in
the south to Mallapuram in the north. It consistzof districts of Alleppey, Kottayam,
Ernakulam, Trichur and Mallapuram. South-Wet monsoon extends from June to
September and North-East monsoon from Ocober to November. The average
rainfall is 3000mm. The zone faces the problm of floods during kharif and the
problem of drought during later period of rabi. Sil 1s of four types namely, coastal
alluvium, riverine alluvium, onattukara, alluviun and acid saline.

The cropping system is predominantly rie based and consists of rice-rice-
sesame, tapioca-banana-yam, coconut-jackfruimango/cashew intercropped with
‘fm yams, pulses, rice-rice-rice, rice wi coconut as boundary crop, rice-
ﬂ"lg‘ﬂ with coconut as boundary crop, rice-sesare, rice-rice-rice, rice-rice +fish and
Prawn +rice/prawn.
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6. SOUHERN ZONE : This zone comprises districts of Trivendrum, Quilon,
Pathanamthilta, Alleppy and Kottayam. South West monsoon extends from June
to September while North-West monsoon 0CGuUrs during October-November. Rainfall
is exceptionally well distributed and averages 2246mm.

The soil types are laterite, with the texture varying from sandy to sandy loam
and clay loam. The perennial mono crops are rubber, coconut, areca nut, pepper
and cashew. Annuals include tapioca, banana, yam, ginger and turmeric while
food crops cultivated are paddy-paddy, paddy-pulses, paddy vegetables and paddy
tallow.

PEST STATUS AND DISTRIBUTION OF RODENTS (Table 2 &3, Plate 6)

The rodent pests of plantation crops under AICRP on Rodent control were
studied from 1978-1992. Mostly data was collected in and around the Central
Plantation Crops Research Institute, Kasaragod which falls under northern zone
of Kerala. The soil is coastal alluvial, reverine alluvial and forest loams with a
rainfall range of 2800-4000mm. Although paddy based annual crops were cultivated,
the data on rodent damage and species involved was collected only for perennial
mono crops and perennial intercrops namely, coconut, areca nut and cocoa. Apart
from species composition, there were studies on the ecology, biology and control
of major pests. The cropwise rodent pests are as follows (Tables 2 & 3.

Table 1 : Agroclimatic zones, crop conditions and rodent pests of Kerala

Zone District & Soll type Rainfall Altitude Cropping Rodent pests
Taluks systems
NORTHERN Districts of Hard crusty 2800- Mono crops Cardamom
ZONE Mallapuram, eroded, 4000mm Coconut, areca Rrw. Fpm, B,
Kozhikode, Coastal June- nut, rubber, L]
Cannanore and  alluwvial, Aug, pepper &
Kasargod Riverine cashew.
alluvial, Perennial Coconut: Rew,
Fores! loams intercrops. Ft, Fpm, B,
Coconut + areca  8b, Ti. Mb, Hi
nut, Coconul Tapioca | Rr,
+papper, Areca Vo
nut + Arecanutl. Br,
Coconut+Pepper,  FL Fpm, Mbb
Areca
nut+Cocoa. Cashew ‘Rr
Annual crops: Fpm, Rb, Bb,
Paddy-Banana- i
Yam-Vegetables, Rubber '8
Cowpea | Black Onl plam . Rr
gram Cocoa | Rn
Ft, Epm, Mbb
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— Zone District & Sail type Rainfall  Altitude Cropping Redent pesls
Taluks - - systems
rr R
ks af pastal, mm ubber, Tea,
RN A= E:J hat, Adluvial, June- ahove Coffee, Cashew,
Trichur and Riverine, Sepl mae Fineappia,
Ernakuiam Alluvium, Oct-MNov Cocanul, Areca
Districls sans E-Iad-. soil, rut. P
hills and orest lnam !g:gr; [ﬁng:
coasls. oconut-
VegetablesTuber
crops/Faddy!
miliet, Coconut- WA
Papper-Areca
nul, Lemon
rass-essantial
red Crops
] & ses/
Vegetables.
Banana-
Vegetables-
Tuber crops
HIGH High ranges af  Lalente- 1624- 750m
ALTITUDE Wiyanad, Altosoil, Cla 4000mm  above e, lTea,
ZOMNE Idukkl, Palghat, loam, Fores June - msl Rubber, Pepper,
Quilon and loarm, Brown-  Aug Cardamam,
Trivendrum hydromorphic-  Jan - W
Dis. Entisols, March offea+Pepper,
Riverine .
alluvium- addy-Banana,
Entisols Ginger, NA*
Vegetables,
Tuber crops-
olseeds. Annual
crops: Cassava,
Ginger, Banana,
Yam, Garlic,
Vagatables,
Eugman-a
PROBLEM  Coastal taluks  Coastal 3000mm Paddy-Sesame-
AREA of Allepy, alluvium, average Fish-Frawn,
ZONE Kottayam, Riverine Jan- Tapioca-Banana-
Ermakulam, alluvium, Sept, Yam, Coconul
Trichur and Cinatiubkara, Ocl-Nav mixed with NA®
Mallapuram alluvium, Acid Jackfruit! Mango/
saline, Sandy Cashew!
lpam Vegetables,
e Pulsas.
mﬂn tle ILaiuTts Ls.zlagtlc'., 2246mm Parennial mono
rigirng o ndy-sandy  average
Tmmnrgm. Iuam,yday Jan- %ﬂr. Coconul,
Quilon, loam Sep! Areca nut,
Pathanamihitta, Oct-Mov Pepper, Cashew.
Allepy and i NA*
Kaotltayam Dits. apioca, Barmana,

]

Biel

Yam, Ginger,
Turmeric.

- I:l 2
Eugs

Ueaeléhiaﬂ.

H

T i

W‘:ﬂb’t available : B.r.w. - R.rattus wroughtoni; Fom : F. palmarum; B.i. B. indica; Tic.; T. india;
B.b, -8 bengalensis, M b - M. booduga; Hi : Hytrix indica, V.0. : Vandeleuria oleraces.
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(a) Coconut: Several species of rodents including rats. squirrels, bandicoots, gerbils
and porcupines damage coconut at every stage of cultivation. Four different
subspecies of Rattus rattus are so far identified to damage coconut These include
Rattus rattus wroughtoni, R.r.andamanensis. R.r.hofechu and R palliventer | Bclwan
1984 and 1985). Of these A.r.wroughtons Hinton is the predominant SOECIies
causing heavy damage to tender coconut in Kerala and Karnataka (Advam, 1984;
Bhat, 1988: Bhat and Sujatha, 1989). Black rats also damage leal stalks, unopened
spathe, female flowers and mature nuts. B bengalensis, B.ndica and Hystrix indica
were reported 1o damage shed nuts in the field. These burrowing rodents along
with T.indica damaged cocanut seedlings in the nursery

Rodents are reported to cause 7.15 to 8.87% (Kurien, 2000} and 21-28.5%
loss (Advani, 1985) to tender coconuts. Extent of damage was more when
intercrops were cultivated (Advani, 1985). Damage was higher during summer
and early monsoon (April-June} than during past monsoon {August-October).
Typical rat damage consists of a small hole (5cm) near the perianth region (Plate 6).
The damaged nuts fall down 2-6 days after attack (Bhat and Sujatha, 1383,

Table 2 : Damage of rodents to major crops of Kerala

Crop  Damage(%) . Rodent species composition

Rice 0.04-1.03 MNA®

Coconut T 15-8.87 (Kurlan, 2000) Rrw. Ft. Fom, Bi, Bh, Ti. Mbb, Hi
21.28.5 (Advani, 1984)

Banana MA"

Taploca A

Argca nut Rr, Vo

Cocoa 75 (Advani, 1985) Rr Ft. Fpm, Mbb

Pepper NA'

Cinger NA'

Cashaw Rr, Fpm, Rb, Bh, Hi

Rubber i

Ol palm Rr

Cardamom Rrw, Fpm, &, T

Cassava 12.05-28.47 (Kunan, 2000) ) = NA®

Rrw: Rattus rattus wroughtini; Ft: Funambulus tristratus; Fpm, Funambulus patmarem, 8 Bandicota
indica: Vo: Vandeleuria oleraces; B0 Bandicota bengalens:s, Te: Fatera mdica, Mbh Mus boodugs
booduga: Hi- Hystrix indica: Rr: Rattus rartus: Rb: Rattus dlanfordi, NA®-Not available

{b) Cocoa : It is grown either as a mixed crop along with coconut or areca nut or
as a mono crop under forest along the west coast of Karnataka and Kerala. Rats
and squirrels depredate on pods causing heavy damage which is varously reported
to range from 8-16% and 18-47% (Bhat, 1993; Bhat et a/., 1981) and 75% (Advan,
1984). The species involved are Rattus rattus and Funambulus tristriatus. Rats
gnaw holes near the peduncle, whereas squirrels gnaw oval holes in the center of
the cocoa pod (Plate 6).




RODENT D\AMAGE

Arecanut damage by long tailed Cashew nuts damage by
tree mouse white talled wood rat

PLATE 6



Table 3 : Pests and diseases of major and minor crops in Kerala

Crops Insecis Diseases Rodents Rodents
likely 1o
be
: presant
Rica Stemn borar, Gall midge. Rice Blast, Brown leal spol, Narrow Bh, Mb,
bug, Brown Plant Hopper, Leaf  brown leaf spot, Sheath blight, Mrm
roller, Case worm, Swarming Sheath rot. Stack burn, MA®
caterpillar, Rice hispa, Rice Bactenal blght, Grassy stunt,
thrips, Mealy bug Rapged stunt.
Cocontit Eriophyid mite, Rhinocenos Bud rot, Leal rol, Rool {(wilt), Rrw, FI,
beelle, Red palm weaevil, Black Stem bleeding, Gray blight, Fpm, B,
headed caterpiltar, Cockchaler  Thanjavora wilt Bb, Ti,
beetle, Coried bug, Mealy bug Mbb, Hi
Banana Banana aphid, Pseudo stem Bunchy top, Banana wilt, Bb
borer, Rhizome weavil, Sigatoka leaf spot, Kokkan MA
Mematodes
Tapioca Tapioca scale, Mealy bug, Mites  Cassava Mosaic A Bi, Hi. Bb
Araca Nut Spindle bug, Root grub, Mites, Bud rot, Mahali or Kaole roga, Rr, Vo
Inflorascence caterpillar Yaliow leal, Anabe roga
Cocoa Shot hole borer, Mealy bug Vascular sireak die back, Rr. Ft.
black pod Fom, Mbhb
Cashew Tea Mosquito, Stem and root Anthracnose, Die back Rr. Fpm,
barer Rb, Bb, Hi
Rubber Powdery mildew, Pirk Bi

disease, Leaf fall

NA"-Not available

(c} Areca nut : These plantations are infested by A.r.wroughtoni, F.tristriatus and
V. oleracea, (Bhat, 1982). They feed mainly on female flowers and tender areca
nuts. Damage by V.oleracea is in the form of small round holes at the perianth
portion (Plate 6). Nambiar (1949 had reported 20% damage to tender areca nuts
in some areas of Assam and Karnataka.

(d) Cashewnut : Rattus blanfordi Thomas has been recorded as the pest of cashew
nut (Bhat, 1989). This rat was observed to gnaw open the shells of cashew nut
readily and feed on kernel (Plate 6). On average the rat consumes 5.7 nuts per day.

(e) Coconut-Cocoa-mixed plantation : The mixed plantations were infested by six
species of rodents and one species of insectivore. A.r.wroughtoni was the most
predominant species followed by M.booduga comprising 45% and 35% of
population, respectively. The order of frequency of trapping of remaining rodents
was: V.oleracea> F.tristriatus> FA.r.rufescens> Suncus murinus> T. indica.
V.oleracea was purely arboreal whereas, F.tristriatus, R.r.wroughtoni and
R.r.rufescens were primarily arboreal but were also active on the ground. In contrast
M.booduga and S.murinus were ground dwellers. At Hirehalli in Karnataka, coconut-
cocoa plantations were infested by the south Indian palm squirrel, F. palmarum.
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THE BIOLOGY AND LIFE HISTORY OF MAJOR RODENT PESTS OF KERALA

1. Rattus rattus wroughtoni Hinton, wroughton's rat 1s the most common rodent
in Sauth-west India and is a major pest of coconut and cocoa. |n coconut plantations
it lives mainly on the crowns of the palms by constructing nests either in the
interspaces of nuts or in the spindle portion of the palm. They move from one
palm to the other through fronds and rarely come to the ground (Bhat er al/,
1981). Damage to seedling of oil palm is also reported (Bhat et a/., 1990).

Studies on population ecology revealed male to female ratio of 0.8 to 1.0
with pregnant females present throughout the year but with two peaks, one in
early summer (February-Marchl and the other during monsoon (July-August). The
incidence of pregnancy was lowest in May when the day temperature was
maximum, The litter size ranged 1-8. Home range was 1160 sq.m for males and
932.8 sq.m for females (Bhat er a/., 1987).

The most common food was male flowers of the coconut. Tender coconut
husk and shell, cocoa, grass, seeds, small ants, grubs and certain insects were
often eaten. Mosses, oil palm fruit, coconut kernel, beetles, ground roaches and
caterpillars also formed a part of their diet occasionally (Bhat, 1991},

A ten fold numbers of rodents were captured on the crowns of coconut
compared to ground level suggesting crown trapping and crown baiting are more
effactive in controlling rodent pests (Bhat and Sujatha, 1987).

2. Funambulus tristriatus Waterhouse, the Western ghat squirrel is a diurnal and
arboreal rodent inhabiting West coast and the evergreen forests of Western Ghats.
It is the second most abundant pest in coconut-cocoa cropping system, damaging
mature and dried coconut. It is also a pest on cocoa and other fruit crops like
mango, grapes, guava and sapota in the Western Ghats biome of Karnataka and
Kerala. It is omnivorous consuming paddy grains, male flowers of coconut, termites,
caterpillars, beetles and ants. Peak reproduction occurred during March, August
and October (Bhat, 1982).

3. Mus booduga Gray, the little Indian field mouse is the second most predominant
rodent found in coconut and cocoa plantations of Kerala. Population studies in
plantations of inter-mixed crops of cocoa, banana, pineapple, black pepper, jack,
leucaena, clove, nutmeg and lime revealed breeding activity throughout the year
with a peak during September to November. Percent pregnancy was 21.8 and
litter size varied from 2-8 (Bhat and Sujatha, 1991).
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CONCLUSIONS

Plantation crops are predominantly giwn in four out of the five zones in
Kerala, the exception being Problem Area ane where the cropping system is rice
based with coconut being grown as a majc, supplementary crap. All other zones
have cropping systems based on plantatin crops mainly coconut, areca nut,
cashew, rubber, pepper at lower altitude: and coffee, tea, rubber, pepper and
cardamom at higher altitudes. The topograpl, soil types, rainfall and other climatic
conditions do not vary drastically amongs the five zones except high altitudes
and coastal areas. Data on rodent speciescomposition and damage (s generated
only for the Northern zone which is indeptrand exhaustive. Since the mandate of
the kasaragod centre of the AICRP on roent control was to study the rodent
problem in plantation crops, the data genrated at Northern zone may apply 1o
other zones too. Towards this end the spcies composition of rodents infasting
and causing damage to coconut, areca nut cocoa, cashew and rubber have been
well documented. Based on data generated 1 other similar agro-climatic conditions,
the pest species are likely to be B.bengalenis, M.booduga and M.meltada n rice,
B.bengalensis in banana, B.indica, H.indica ad B.bengalensis in tapioca and possibly
no rodents in pepper and ginger (Table 3).Table 3 gives a cursory glance at the
repertoire of insect pests, diseases and rodnts pests of major crops of Kerala.
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VIl. MADHYA PRADESH AND CHHATTISGARH

Madhya Pradesh and Chattisgarh lies almost in the centre of India between
17°26'N latitude and 74*B4'E longitude. It is predominantly agrarian with 80 per
cent of the population engaged in it. The catchment area of four major nivers of
India. Yamuna, Ganga, Narmada and Godavan lay in these states. The land is
highly diverse ranging from less than 50 m above MSL to 1200m above MSL. Sail
types are alluvial, deep black. medium black, shallow black, mixed red and black,
mixed red and yellow and skeletal soils

CLIMATE

The mean rainfall 1s 1143mm varying from 800mm in narthern and western
parts to 1600mm in eastern distnicts and is received mostly during June to
September.

CROPPING PATTERN

Irrigation is limited. Main cereals grown are wheat, rice, jowar, maize and
minar millets. Important pulses are gram, black gram and red gram. Oil seeds
grown are linseed. groundnut, sesame, rapeseed and mustard. Soybean is grown
extensively

AGROCLIMATIC ZONES

Twelve agro-climatic zones have been classified (Table 1, Fig. 1} which are
described below.

1. CHATTISGARH PLAIN ZONE : The zone comprises mast tehsils of Raigarh and
Kanker tehsil of Bastar district. The rainfall is erratic and varies from 1300mm to
1600mm. The four soil types are blata, matasi, dorsa and kanhar. The major crops
are rice, lathyrus, Kodon-kutki, linseed, wheat, black gram and grarm. No commercial
crops except limited cultivation of sugarcane. Mango, guava, banana, orange etc.
are grown limitedly,

2. BASTAR PLATEU ZONE : It consists of Bastar division except the tehsil of
Kanker. The land I1s undulating with slopes of varying magnitudes. Annual rainfall
varies from 1200-1600mm. Temperature is stable and relative humidity is around
34%. Soil is loamy sand, sandy loam. silty loam in slopes and locamy to clayey in
levelled areas. During khant nice, Kodo-katki Iminor millet), kulthi, maize, ragi.
jowar, black gram and niger are grown. The rabi crops are rape, mustard, linseed,
wheat, kulthi etc.

3. NORTHERN HILL ZONE OF CHHATTISGARH: This zone comprises of Surguja,
Singrauli tehsils of Sidhi, Shehdol, Mandla, Joshpur and Dhamajaigarh tehsil of
Raigarh. The climate is sub humid and the mean rainfall is 1455mm ranging from

84



.-':"':'" 35
- %'{1. 5 -
nmlerJ-’ E

3 -m 1 -\! Tmkin |.1:|I.I.'|' "l".l'ul ||r Pl oy
: L!.hn'pl. - .
§i=3

E i R e et
2] O a o 5--hn'r'l' :'-_'“.'._*H- Wandls ° -1-r :"f‘-r,}
||.|",.|_I_.”.r : ' - |l.I wnpur C Ny
"""'L"'“' % b e . a.ngn-r
2} ——— Ehandws

. Chattlsgerh Flaln Lone
iseludlog Baluigharh Diatrict

Aamtar Plaleau Tons
Marth Hill Zeme of Chat@isgark
Epmare Platean and Salpura HL1] fone

vindhya Flatesu Tane
Central Mermeds Valley lone

Gk pone
Buynde=]lkbhand Fonae

R T I R
4« a = ® ¥

P
L= )

Satpera Plateain Iane
. Maiwa Flateao Tons
. Kimar Yalley Zoam
. Jhabpa Hille Tone

[

Fig. 1. Agro climatic zones of Madhya Pradesh

1248mm to 1727mm. Mean minimum temperature is 17.5°C and mean maximum
temperature is 33.2°C. Hilly regions are cooler. Topography of land s hilly and
undulating consequent to differences in moisture retention which has resulted in
the formation of different soil classes. These are upland unbounded, upland
bounded, low land and extreme low land. In hilly areas, soils are stoney, coarse,
red and yellow in colour. In upland fields, the soils are sandy reddish brown in
colour. In low lying fields, soils are clay loam with good moisture retention capacity.
The major kharif crops are rice, Kodo-kutki and maize. Mustard, gram and sesame
are also grown.

4. KYMORE PLATEAU AND SATPURA HILL ZONE : the zone comprises of Jabalpur,
Panna, Satna, Rewa, Swoni and Gopadbana, Deosar tehsil of Sidhi. Twenty seven
percent of the land area is occupied by forests. The average rainfall ranges between
1200 to 1600mm. Soil is varying, ranging from mixed red and black to medium
and deep black soils. Wheat is cultivated in largest area followed by paddy. gram
and Kodo-kutkhi. Linseed, jowar, pigeon pea, sesame, rape and mustard are also
grown,
5. VINDHYA PLATEAU RANGE : It comprises of parts of Guna, Damoh, Sagar,
Wﬂ- Bhupa! Raisen and Sehore districts. Soil is characteristic black soll,
medium in depth, a small proportion is deep black and shallow soil. Climate




Table 1 : Agro climatic zones, crops and rodent pest species of Madhya Pradesh

Zone Districts/taluks Sail type Rainfall Crops/C ropping Rodent
Al [ . (Rangelmm) _ system species
CHATTISGARH Durg, Raipur, Blata 1300-1600  Rice, lathyrus, 85, Mm
PLAIN ZONE Balaghat, Matasi Koda-kutk,
Rajnandgaon, Darsa linsead, wheat,
Bilaspur, Raigarh, Kanhar black gram, gram,
Savangarh and sugarcane.
Gharghoda
tehsils of Raigarh
and Kankar
fehsils of Bastar
BASTAR Bastar excep Loamy 1200-1600 Rica, Kado-kutkl,
PLATEAU ZONE Kankar fahsil sand, Kulthi, maize, raql,
Sandy jowar, black gram,
loam, Sty niger, rape, NA®
Ioam, lgarm, mustard, linseed,
loamy to wheat
clayay
NORTH HILL Surguja, Singrauli  Clay loam 1248-1727  Rice, Kodo-kutki,
ZONE OF tehsi of Sidhi, maize, mustard,
CHATTISGARH Shehdol, Mandla gram, sesame NA®
Joshpur,
Dhamajalgarh
tehsil of Raigarh
KYMORE Jabalpur, Panna, Mixed red & 1200-1500 Wheal, rice, gram, Mm, Rr. Mms,
PLATEAU AND Satna, Rewa, black, Kodo-kuthki, Fp, Bb, Mb, Ti
SATPURA HILL Seoni and Medium & linseed, jowar,
ZONE Gopadhana, deep black pigeon pea,
Deosar tehsil of sesame, rape and
Sidhi. musiard
VINDHY & Chachora & Black soll, 1000-1200 Rice, wheat, Rr. Bb
PLATEALU ZONE Raghogarh Deep black sorghum & maize.
fehsils of Guna, & shallow,
Damoh, Sagar,
Vidisha, Raison,
Gairatgunj,
Begamgunj,
Silwani,
Gohargan) &
Udaipur tehsifs of
Raisen, Sehore,
Ashia, lchhawar,
Masullagan]
tehsils of Sehora
CENTRAL Seoni, Malwa, Deep black, 10001200  Pulses, arhar & Mm. Bb. Rr
NARMADA Hoshangabad & clay. rad gram, wheat,
VALLEY Sohagpur tehsis soybean, minar
of Hoshangabad, millets, cotton
Marasinghpur &
Budhmi tehsis of
Sehore, Bavelll
tehsil of Raisen,




Zone Distnctsfaluks Soll type Rainfall Crops/Crapping Rodant
— _Rangelmm) ____ sysiem species
“GRID ZONE Bhind, Morena, Alluvial, 5GE-977 Rice, wheat,
Gwalior, Shivpun,  Medium sorfghurm, pear
Kalaras, Pohri black, millat. maize, rape
tehsils of Mixad red & seed. musiard A
Shivpurs, Mungd biack, Red
& Ashoknagar & yellow
tehsits of Guna
BUNDELKHAND Datia, Tikamgarh, Clay, clay 751 Wheal, gram,
ZONE Chattoorpur, ioam, 1100mm [owar, sesame,
Karera & Pachorg  Sandy loam bariey, paddy,
fehsils af Shivpur minor millats, NA®
drd Guna tehsis Black gram,
of Guna soybean, ginger,
sugarcane,
potato
SATPURA Chindwara, Betal  Reddish To0-1400 Rice, wheal Rr, Bb, Mm,
PLATEAL ZONE brown o sorghum, malze Mms, Fp
biack clay
loam
MALWA Mandsaur, Meddium Sorghum, maize, Rr. Mm, Mus
PLATEAL ZONE Rajgarh, Ujjain, black, Deep soybean, gram, 50
Indora, Dewas, black, wheat
DOhar, Badnawar Shallow
& Sardarpura soil, {Sandy
tehsits of Dhar, clay loam)
Shajapur, Rattam
& Pettwad fehsis
of Jhabua.
NIMAR VALLEY Mirmar, Harda Shallow Uncertain Cotinn, sorghum,
ZONE tehsi! of deep rice, wheat, pearl
Hoshangabad, millel, maize, MA®
Manawar tehsis black gram,
af Dhar, groundnut
JHABUA HILL Jhabua, Thobat,  Skeletal 600-800 Maize, jowar,
ZONE Jobat, Alira]pur soil, shallow black gram,
tehsi's of Jhabua, (clay to clay brinjal, gram, MA*
Kukshi tehsi of loam), groundnut.
Dhar. Black soil
NA*-Nol available

ﬁ-.ﬁub tropical and annual rainfall is 1000 te 1200mm. Summers are very hot and
winters are very cold. Crops cultivated are rice, wheat, sorghum and maize

6. CENTRAL NARMADA VALLEY

The wvalley region consists of parts of
Hoshangabad, Sehore and Raien districts. Soils are mainly deep black with 40-
80% clay. Rainfall range is 1000-1200mm. Pulse cultivation dominates kharif and
. l'lbj with arhar in the former, gram and red gram in the |atter. In the wheat belt,
arit Sg?tllllﬁan is followed by rabi wheat. Minor millets, cotton are also grown
Igrably.

’ D I__OHE_: It consists of parts of Shivpuri and Guna districts. Most of the
SOWHS of alluvial group falling into alluvial, medium black, mixed red and black,
wm“"ﬂ yellow soil. Average rainfall is 738mm, range being 566 ta 977mm.
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Maijor crops are rice, wheat. sorghum, pearl millet and maize. Considerable area is
under the cultivation of rape seed, mustard and pulses.

8. BUNDELKHAND ZONE : The Bundelkhand region comprises of many tehsils of
Shivpuri and two tehsils of Guna. The elevation of the zone varies from 266m to
560m above MSL. The topography af the zone 15 charactensed by flat land, small
percentage of slope and hillocks, Soil variety comprises of clay, clay loam and
sandy loam. Rainfall ranges from 760mm to 1100mm. Miimum temperature 1s
4.5°C and maximum is 43°C. Wheat, gram and jowar are the major crops of the
zone followed by sesame, barley, paddy, minor millets and black gram. Soybean,
ginger, betelvine, sugarcane, potato, turmeric, colocasia, sweet polato eic. are
also grown,

9. SATPURA PLATEAU ZONE : It comprises Chindwar and Betul districts. The
total area under forest is about 31%. The soils vary from light reddish brown to
black clay loam. Crop cultivation almost entirely depends on rain. The range of
rainfall is 700-1400mm. Rice, wheat, sorghum and maize are the major crops.

10. MALWA PLATEAU ZONE : It comprises of Mandsaur, Rajgarh, Ujjain, Indore,
Dewas, parts of Dhar and Jhabua districts. The zone lies 450-675mm above MS5L
Hilly and mountainous, surrounded by Vindhyan range on the south, east and
west. Soil is mostly medium black. Deep black and shallow soils are also commaon,
Soils are mostly heavy with sandy clay loam to clay texture. Rainfall varies from
800-1200mm. Sorghum, maize and soybean are the major crops during kharif
while gram ana wheat are cultivated during rabi.

11. NIMAR VALLEY ZONE : It includes parts of Nimar, Hoshangabad and Dhar
districts. Land is undulated, soil is shallow in nature and rainfall is uncertain.
Cotton is the most important crop. Sorghum is cultivated in maximum area. Rice,
wheat, pearl millet, maize, black gram and groundnut are also grown.

12. JHABUA HILL ZONE : It comprises of parts of Jhabua and Dhar districts lying
at an altitudinal range of 450-700m above MSL. The climate is arid to sub and
with an annual rainfall of 600-800mm. The minimum temperature is 10°C and the
maximum goes upto 41°C. Due to rolling topography most of the soil 1s shallow
and is classified as skeletal soil. Soil is generally gravely and brownish. The
texture is clay and clay loam. Black soil characterises valleys. Maize is the most
cultivated crop, followed by jowar, black gram, Bengal gram and groundnut. Cotton
is cultivated in black soil.

DISTRIBUTION OF RODENT PEST SPECIES IN MADHYA PRADESH AND
CHHATTISGARH (Table 2)

Data has been generated for six agro climatic zones of the state. The species
diversity is maximum in Kymore plateau and Satpura hill range. The paddy-wheat
region of the zone was infested by M.meltada, R.rattus, M.musculus, F.pennanti,
B.bengalensis, M.boaduga and T.indica. while the jowar-wheat zone was less




species rich with five species of rodentsnamely, A.rattus, B.bengalensis,
M.musculus, M.meltada and F.pennanti. In thepaddy-moong-wheat belt of Vindhya
plateau only two species were recorded namly R.rattus and B.bengalensis. The
paddv-ﬁwh‘-‘-ﬂ" cultivation in Malwa plateau 3igon was infested by R.raftus and
M.meltada. Paddy in Chattisgarh plain zone sas damaged by B8 bengalensis and
M.meltada. Three species namely, M.meltag, B.bengalensis and A.rattus were
repﬂrted for Central Narmada valley. The cottn-jowar belt of Malwa-agro climatic
zone was infested by M.melrada and Mus spcies.

PEST STATUS OF RODENTS AND CROPS VISE DAMAGE (TABLE 3)

(a) Wheat : The crop was infested by B begalensis during the early stages of
study (1983-1989) and by M.meltada in late stage (1981-92). During 1997-98
three species viz. M.meltada, B.bengalensisand M.booduga were observed to
damage wheat crop. The damage 1o crops roorted was 90.45kg/ha and 5.01%
during 1991-92 and 1997-98, respectively.

(b) Rice : Fields were intested by 8 bengalensisonly dunng 1985-86 and by R rattus
and B.bengalensis in 1988B-89. B.bengalensis,R.ratrus and M.booduga were seen
in 1991-92 while in later years {(1997-98) onl M.melrtada and B.bengalensis were
observed. Damage ranged 1.5 10 19.03% vyiel loss and varied over the years.

(¢) Groundnut : The crop was damaged by .pennanti and M.meltada. Squirrels
damaged the sown seeds upto 16.89%. Danage was inflicted from sowing to
harvest stage and was 13.4% in 1983-84.

(d) Gram : It was infested by B.bengalensis, R rattus and M meltada, S murinus
was also trapped. Maximum vyield loss was 1-16.5%.

(e) Sugarcane : The sugarcane was damagecin the range of 1.66 to B.77% by
B.bengalensis.

(f) Soybean : It was damaged more in perhery than in centre by R.raftus,
B.bengalensis and M.meltada. The yield loss /as 28.61% and 44.8 kag/ha.

(@) Opium: The husk was damaged significarly mare than the seed. M. booduga
and M.meltada were the pests damaging theczrop,

(h) Potato: B.bengalensis and M.meltada hoaded 7.89 kg/ha in therr burroows.
{i} Chick pea: B.bengalensis and M.meltada cused an yield loss of 2.79%.

[}__1 Mushroom: Apart from feeding on spwn and mushroom, there was
contamination of mushroom with hair and facal pellets of rats.

(k) Cactus: B.bengalensis burrowed under thebush and sliced the branches.
(I Tomato: 10kg/burrow was hoarded by B.Bngalensis.
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Pradesh (Anon, 1983-B4, B5-8B6, Eﬁrﬂ? EBvBB 91-92, 95 5&&5? 9E8)

ro climatic zones

Place/districts

Associaled L‘-H'.'II]'S

Roden! species N

KYMORE PLATEAU &
SATPURA HILL ZONE

Jabalpur Kundan
fehsil. Katang Rewa

a. Paddy-Whaal

b. Jowar-Wheaat zone

Soybean

Mm_Rr, Mms, Fp. Bb,
Mb, Ti

Mms=Rr=Fp

Bb

Bh=Rr

Rr=8b>Mm, Mms, Fp

VINDHYA PLATEAL Sehore FPaddy. Moong, Wheal Rr=Bb
RANGE
MALWA PLATEAL Shahpur Paddy, Soybean Rr=Mm
REGION
CHATTISGARH PLAIN Balaghal Hice Bh=adm
ZONE
CENTRAL NARMADA, Mm, Bb, Rr
VALLEY
MALWA-AGROC Coton-Jowar Mm=Mus
CLIMATIC ZONE o .
Table 3 : Rodent damage to crops in Madhya Pradesh
Crop ) Damage (%%L) Species Relerences
Wheat 27% tillers Bb Anon 18983-84
9.6-20 2g/m” 8b Anon 1988-89
10.45kg/ha Mm Anon 1991-82
501% Mm, Bb, Mb Anon 1997-98
Paddy ¥L 19.03% 8b Anon 1985-B6
YL 1.5-8.8% Rr, Bb Anan 19868-88
¥l 2 45-3.6% 8b, Rr. Mb Anon 199192
4 B1% Mm, Bb Anon 1897-98
Grourrdnut 13.4% sowing o harvest Fp. Mm Anon 1883-84
4.6 10 9.8%
16.80% o Anon 1985-86
Gram 0.6% o plants Mm=Bh=5m Anon 1983-84
¥L 14-16.5% 8h Anon 1986-87
2.5% Bb, Rr. Mm Anon 1988-88
Sugarcane 1.66-8.77% B8h Anon 1985-86
Soybean ¥L 28.54% v periphery Rr, Bb, Mm Anon 1985-86
YL 12.48% in the centre ] Anon 1986-87 .
¥L 28.61% Rr, Bt Anon 198B-88
YL 2.3%, 44 Bkg/ha Rr, Bb Anon 1801-82
Bengal gram 8o Anon 1985-88
Opium Latex-00 ) Mm, Mb Anon 1991.92
Seed - 0.82 ] g/m’
Husk - B.6
Potato 7.BO9kg hoardedha. Bh, Mrm Anon 1995-96
Chick pea ¥L 2.79% Bb, Mm Anon 1997-98
Mushroom Damage to mushroom and spawn, Rr Thomas et af |, 1995
contamination af grown
mushroom
Caclus Branches cut Bh Thomas, 1998
Tomato 10.5kg/burrow hoarded Bb Thomas et af | 1986
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The Madhya Pradesh unit of AICRP on adent control was functonal from
1983 to 2001 operating from Jawaharlal Krisi Vidhyalaya, Jabalpur. The species
compaosition of rodents was studied in six ou of the twelve agro-climatic zones.
H_,_bangafensfs, M.meltada and R.rattus were he predominant species damaging
various crops in Madhya Pradesh. The surpsing observation is prevalence of
R.rattus, basically a commensal rodent infesng and damaging cultivated crops
in most of the zones studied. M.musculus, F.pananti and M. booduga also occurred
but to a lesser extent. Cereals. pulses andhorticultural crops were damaged
significantly. The consumption of sown grondnut seeds by F.pennanti is an
interesting but an alarming phenomenon.
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Vill. NORTH EAST HILL REGION

The North Eastern Hill Region comprises the States of Manipur, Meghalaya,
Nagaland, Sikkim, Tripura, Arunachal Pradesh and Mizoram (Fig.1) lying between
21.5% and 29.5° N latitudes and 85.5° 97.5° E longitudes and representing a
distinct agro-climatic area of our country. Assam is situated in the centre and hill
states (excepting Sikkim), are situated around it.

CROPPING PATTERNS

In NEH region, rice-rice, rice-potato, maize -potato, potato-potato are the
promising cropping systems. Inter cropping of legumes with main crop gives
additional income without affecting the yield of main crop. Similarly in summer,
the inter-cropping of potato, soybesan and maize fetches extra yield.

Earlier mono cropping with low yielding varieties of rnice and maize was the
common practise in NEH Region. Now double and triple cropping systems have
been developed for upland and wetland areas.

Shifting cultivation or locally known as Jhum cultivation is one of the main
systems of cultivation practiced in the region. The second system of Jhumming is
the Bun cultivation, which is practised in East and West Khasi Hills and Ri-Bhoi
district of Meghalaya for cultivating potato, sweet potato, ginger. vegetables etc.

AGRO-CLIMATIC ZONES

The entire North-East Hill Region has been divided into six distinct agro-
climatic zones namely, Alpine Zone, Temperate and Sub-Alpine Zone, Sub-Tropical
Hill Zone, Sub-Tropical Plain Zone, Mild Tropical Hill Zone and Mild Tropical Plain
Zone.

1. ARUNACHAL PRADESH: Climate ranges from sub-tropical to extreme alpine
type. The normal mean mimmum and maximum temperature vary between 18 to
24°C in summer and 9.0 to 17.7°C in winter. Heavy fog i1s common over the
mountain area of the State during most of the year. The temperature in the snow-
clad mountain remains -7°C during winter,

2. MANIPUR : The State has moderate climate but great variations are seen in hills
and valleys. The average annual rainfall of the state is 2076 mm. The temperature
varies from 19.8 to 28.7°C in summer and 9.9 to 23.9°C in winter.

3. MEGHALAYA : The upper plateau of Meghalaya has per-humid climate with
more than 2500 mm of annual precipitation. The Cherrapunjee-Mawsynram range
receives around 11500 mm of annual rainfall. In plateau area. the average
temperature varies from 19.0 to 26.3°C in summer and 11.5 to 22.0°C in winter.
The Eastern parts of the State have moderate summer but severe winters.

4. MIZORAM : The temperature varies from 16.5 to 29.5°C in summer and 10.6 to
26.1°C during winter. Being predominantly hilly, the state has moderate climate
with average rainfall varying from 1600 to 2200 mm.
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Fig. 1. States of North-Eastern Hill region ad distribution of rodent species

5. NAGALAND : The state has varied type of:limate ranging from sub-tropical in
Dimapur area to sub-temperate. The average zmperature in Dimapur sub-division
is around 37°C. Annual rainfall of the state vaes from 1500 to 2100 mm.

B. SIKKIM : The extreme variation in elevation ccounts for various type of climatic
conditions. The areas below 600m elevation: have humid mild tropical climate.
However, low temperature prevails in areas lyig between 2000 to 6000 m above
M.S.L. The areas falling above 5000m elevatio have perpetually snow-clad peaks.
The average temperature in the state varies frm 17 to 26.2°C in summer and 9.1
to 20.2°C in winter. The state has an averagerainfall of 3000 mm annually.

7. TRIPURA : The state has a typical monsoortype of climate. The foothill plains,
valleys and hills have different type of climate The average annual rainfall of the
State varies from 1500 to 2500 mm and aveige temperature extends from 15.56
to 32.0°C during the year.

~_ Soil types of entire region are acidic caued by high rainfall and leaching of
l_:j:&:'ses to lower horizons which results in por plant growth.The soils of these
hilly state are classified into five orders viz., Alsols, Entisols, Inseptisols, Mollisols,
Ultisols.

ODENT SPECIES, THEIR COMPOSITION,.DISTRIBUTION AND SEASONAL

mato:. .
s Th!l North Eastern Hill Region of India is Jll of green vegetation and bamboo
forests. These forests have various agro-eological systems of which jhum

cultivation is most important. Rodents cause kavy losses to agricultural crops in

=
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Table 1 : Rodent damage to crops and species involved in NEH region {Pathak and Kumar, 2001)

Crops B Kharil B -
% damage Rodent species
1. Paddy B bengalensis
{a) Low land 4 6-16.8 R rattus
(b Upland jg.128 M booduga
2. Maize 3.55-222 B hengalenss
R.ralius
3. Pine apple 26203 B.bangalensis
Rralius

fields and storage in this region. They are known to create famine like situation in
Mizoram and Arunachal Pradesh during the time of cyclical bamboo flowering.
The next cyclical bamboo flowering is expected in the year 2007.

In all the seven states of NEH region, rice and maize are the major crops
during kharif; mustard, cole crops and vegetables during rabi and summer. The
main vegetables grown are pea, broad bean, potato and brinjal. Damage estimates
are available only for rice, maize and pine apple (Table 1). Low land paddy was
damaged at 4.6 to 16.8% and damage to upland paddy was 3.9-12.9%. The
species causing damage were B.bengalensis. R.rattus and M.booduga. The range
of damage to maize was 3.9-12.9% and the species involved were B.bengalensis
and R.rattus. The two species caused 2.6 to 20.3% damage to pine apple (Pathak
and Kumar, 2001).

A survey conducted in all the states of NEH Region revealed that rodent
activity was highest in the areas where livestock and poultry are raised (Fig. 2).
This may be due to the presence of large quantity of nutritious feed round the
year. Highest numbers of active burrows were recorded in upland cultivated areas
and Jhum fields, lowest density was seen in lowland cropped area and wastelands
(Fig. 2).

Fifteen species of rodents were recorded from North Eastern Hill Region,
belonging to the genus Rattus, Bandicota, Mus, Cannomys, Vandeleuria and
Callosciurus. B. bengalensis is the predominant species followed by A. nitidus,
M. musculus and R.rattus. The altitudinal distribution of rodents in the differemt
states is presented in Table 2 (Pathak and Kumar, 2001). B.bengalensis, A.rattus,
R.nitidus and M.musculus were recorded at all the altitudes varying from 0.0 to
5000m above MSL in all the states of NEH Region. Canomys badius badius was
limited to lower altitude i.e. 0-500m above MSL. Five species viz., R.r.listae,
B.indica nemorivaga, M.cervicolor and C.pygerithrus were seen at 501-1000m
abvoe MSL. Seven species namely, R.r.khyensis, R.norvegicus, R.nitidus,
R.niviventer, R.bowersi, M.booduga and V.oleracia were found from 501 to 5000m
above MSL.
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Fig. 2. Status of active burrows in differentigro-ecosystems
{Av. of 10 years: 1983-193|

Tabla 2 : Distribution of rodent species at differant altudes

Altitude (m above MSL)

: Lowr Medium High
Specles 10.0-00) (501-1000) {tmﬁmu;

1. Ratius nifidus nitidus R R R
2, Rattus raltus R R R
3, Raflus ratlus khyensis ¥ = R
4. Rattus ratius Nistag NI R NR
5. Raltus norvegicus NI R R
6. Raflus niviventer NF R R
T. Rallus bowers NF R R
8. Bandicola bengalensis R R R
9. Bandicota indica nemornvaga Wi R NF
10, Cannomys badius badivs R MR MR
11. Mus musculus R R R
12. Mus baoduga Ni R R
13, Mus cervicolar N R NR
14. Vandelsura dlerscia dumaticola NI R R
15, Callosciurus pyaerithrus - R R ___NR

*R: Recorded **NR: Mot recorded

The highest density of B.bengalensis .B/ha.) was recorded during July-
September (Fig. 3). The rodent activities stated increasing from March onward
when the crops and vegetation were availableand reached the peak between July
1o October at crop maturity stage. Density of odents was low between December
and February (Fig.2).
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Table 3 : Relative distribution of rodent pests in the NEH region

Roden! species composition

e Major - Minor CropsiFacilities Affected
Arunachal Rattus nilicdus Rattus raftus tistae Rlce. Maize, Tuber crops and
Pradesh Rattus raftus Bandiciia Bengalensis Fruils

Miis musculus Vandeleurna oleracea CGodowns & Houses
Manipur 8. bengalonsis R ratfus Rice. Maiza
M musculs R rlislae
R nitiduis
Meghalaya B.bengalensis R.nonvegicts Rice. Maize, Groundnut
R.nitidus R.rtistag Soybean, Swaet potato,
M muscuius R niviventer Fineappla
R.ralius B.ndica Godowns & Houses
Mizoram M musculus R nitidus Rice, Maize, Jhum craps
R rafttus M. boodugs
B.bengalensis Godowns & Houses
R.norvegicus
C.pygerythrus
R r.listas
Nagaland R.rafius C.badius hadius Paddy, Maize, Tuber crops,
B bengalensis R nitidus Fineapple, Jhum crops
M musculus
Sikkim R nitidus R.rlistase Paddy, Maize, Jhum crops
M. musculus M booduga
R.rattus
B.bengalensis
Tripura - M musculus R.nitidus Paddy, Tuber crops, Maize,
8.bengalensis R.r.tistas Pineapple, Jhum CTOps,
R.raflus C.pygerythrus Godowns
Over all B.bangalensis Rattus nitidus
Rattus nitidus R.r.tistae
Mus musculus Rattus niviventer
Rattus raftus Bandicofa indica

THE STATE WISE DISTRIBUTION OF RODENT SPECIES IN NEH REGION IS AS
FOLLOWS (Table 3: Plate 7).

{a) Arunachal Pradesh: The major species are R nitidus, R.rattus, M.muscuwlus.,
R.r.tistae and B.bengalensis. V.oleracia occur to a lesser extent.

{b) Manipur: B.bengalensis, M.musculus and R.nitidus are the major species. The
two Rattus species, A.rattus and R.r.tistae are the minor species.

(e) Meghalaya: B.bengalensis, R.nitidus, M.musculus and R.rattus occurred more
than R.norvegicus, R.r.tistae, R.niviventer and B.indica.

(d) Mizoram: Only two species occurred in very large numbers namely, M.musculus
and A.rattus. The minor species were R.nifidus, M.booduga, B.bengalensis,
R.norvegicus, C.pygerythrus and R.r.tistae.
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Monthwise rodent densit of B. bengalensis
{Av. of 10 years : 983-1993)
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1. Ratius nifidus 2. Raffus raftus 3. Rethwnorvegicus 4. Raftus ratlus Rhpensis
5. Rattus bowers! 6. Rafius raffus fistes . Rattus nivienfer 8. Mus muscuius
8. Mus booduga 10. Mus cendcolor 11. Bancota bengalensis 12, Bandicota indica
nemonvage 13, Vendeleura olemcea dunticola 14, Cannomys badius badis

15 Callosciines pygarythrus
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(e) Nagaland: Three species of rodents viz., A.rattus, B.bengalensis and M.musculus
are major pests. The minor pests are C.badius badius and R.nitidus.

(f) Sikkim: R.nitidus, M.musculus, A rattus and B.bengalensis are the major species.
Only two species were minor viz., R.r.tistae and M.booduga.

(g) Tripura: M.musculus, B.bengalensis and R.ratfus are the major species and the
minor species are A.nitidus, R.r.listae and C.pygerythrus.

(h) Major species: Bandicota benglensis is the predominant species (31.57%)
followed by Rattus nitidus (24.51%, Mus musculus 116.88%) and Rattus rattus
{(14.35%). These species are causing considerable damage in the fields as well in
houses and godowns

(i) Minor species: Raftus norvegicus, Rattus rattus tistae, Rattus niviventer and
Bandicota indica nemorivaga constitute 4.48%, 2.91%, 2.05% and 1.29% of the
total population, respectively.

Other species viz., Mus booduga, Callosciurus pygerithrus, Mus cervicolor,
Vandeleuria oleracea dumaticola, Rattus bowersi, Cannomys badius badius and
Rattus rattus khyensis constitute 1.96% of the total population [Plate 7).

The pest and disease complex of major crops of Meghalaya Is presented in
Table 4 : Pests and diseases of major crops in Meghalaya

CROFP MAJOR PESTS MAJOR DISEASES RODENT PEST
SPECIES
PADDY Siaem borer, Gundhi bug,  Blast and leaf spol B bengalensis
jeaf folder and rice root
aphid
MAIZE Cob borer and stem Turcloum blight B.bengalensis,
borer R.ratius, M booduga
LEGUMES Leaf folder, blister beetle  Angular Leaf spot B.bengalensis
SOYBEAN Leaf folder, stem fiy Soy bean rust B bengalensrs
GROUNDNUT Leaf folder, blister beetle  Tikka and rust B hengalensis
R onitidus
POTATO PTM, cut worm Early and late blight  None
SWEET POTATO Weevll, torioise beetle, Leaf spot and R nitidus and
leaf feeding caterpillars antracnouss B hengalensis
PINE APPLE Mealy bug B bengalansis
R nitidus
R.rafius
GINGER Starm borer weevll and NG
lepidopteran borer e
FORESTS Eurostyles punciigera
1. Migahalia champaka bug NA®
2. Gmalina orborea Craspedonta
Layana beelis
WABTE LANOS ' ' V.olarscia
ANIMAL/POULTRY SHEDS Ticks and miles Diarrhea, Foot & M booduga, R.raftus,
Mouth diseases 8 bengalensis

NA*-Not available
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Table 4. B bengalensis was the sole rodent species damaging paddy, legumes and
soybean. B.bengalensis and A.nitidus infested groundnut and sweel potato fields.
M.booduga, R.rattus and B.bengalensis were found in maize and live stock facilities
like animal and poultry sheds. B bengalensis. R.nitidus and R.rattus damaged
pine apple. Only V.oleracia was recorded from pastures and wastelands.

In recent years it has been observed that the population of Rattus rattus and
Rattus nitidus, which wera the predominant species In residential areas and fields,
respectively, are continuously decreasing in comparison o previous years.
Simultaneously B.bengalensis is establishing its predominance in residential areas
as well as in fields.

BAMBOO FLOWERING V/S-A-VIS UPSURGE IN RODENT POPULATION

Bamboo is a potential resource of NEH Region. Among seven states of NEH,
Mizoram occupies highest (38.0%) area under bamboo forest, followed by
Meghalaya (26.8%). Melocana bacifera is the most common species of bamboo in
almost all the states.

The predominant rodent species associated with bamboo flowering in Mamipur
and Assam are the white bellied rat, Rattus rattus bullocki, Manipur rat, Ratfus
manipulus, B.bengalensis and B.indica.

The minor rodent pests were R.r.brunneusculus, R.r.tistae, R.bowers.,
V.oleracea, H.humei, M.f.coolie, D.crumpi, C.b.badius and R.pruinosis (Datta and
Bara, 2003). Earlier A.rattus was reported to be the predominant species followed
by R.nitidus and B.bengalensis during the 1991-94 bamboo flowering (Bhattacharjee
et al.,, 1998).

Mizoram has been suffering from historical, periodic cycles of famines,
Mautam (flowering of Melocanna baccifera)l and Thingtam (flowering of
Dendrocalamus longispathes and Bambusa tulda). The Mautam is reported to
occur thirty years after Thingtam and Thingtam cccure eighteen year after Mautam.
The effects of the two famines are however, different in magnitude. Mautam is
considered to be more devastating than Thingtam. Based on the previous records
and relevant facts it is predicted that the mass flowering of bamboo will occur In
an estimated area of 18,000 square kilometres in the states of Mizoram, Tripura,
Manipur and parts of Assam and Meghalaya during 2005-2007. The epicentre of
bamboo flowering will be in Mizoram. As precautionary measures for combating
the impending Mautam, monitoring of bamboo tlowering and accompanying rodent
population increase, sewveral measures like purchase of rat tail to encourage public
participation in rodent control program, free supply of locally fabricated traps, use
of safer rodenticides, creating public awareness and motivation for community
rodent control have been taken up. AINP on Rodent control [ICAR) and Directorate
of Plant Protection Quarantine and storage (Govt. of India) is keeping a close wvigil
on the situation of mass flowering of bamboo viz-a-wis rodent population buildup
in collaboration with concerned States.




CONCLUSIONS
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IX. PUNJAB

The state of Punjab is situated between the latitude of 29° to 32° North and
longitude of 72° to 76 East. With 70% of the population invalved in farming,
agriculture contributes around 43% to the total revenue of the state. The state in
turn contributes about 55% of the surplus food grains to the national food stock.

SOILS

The soils of Punjab have developed on the alluvium deposited by the Satle
and Beas rivers, They are of three major categornes namely ardic, ustic and udic
types. Irrigation is extensive with about 85% of the net cropped area under
irrigation, the largest proportion of 97% in Amritsar district and the feast of 39%
in Hoshiarpur.

CLIMATE

Climate has wide variations with very cool winters and extremely hot summers.
The rainfall varies from 300mm in the south western parts to 1400 mm in northern
and north eastern parts. Of the two growing seasons kharit extends from June to
November and rabi spreads from October to April.

LAND USE AND MAJOR CROPS

Out of the total geographical area, 83.2% is net sown area, 4.4% is under
forest cover and the remaining is fallow and waste land. The major two crop
systems are: Rice-wheat, Cotton-wheat, Maize-wheat, Groundnut-wheat, Arhar-
wheat, Bajra-wheat and Rice-lentil. The major three crop systems are: Maize-
potato-wheat, Rice-potato-wheat, Rice-rape seed-mustard, Rice-rape seed-mustard,
rice-wheat-moong) and Maize-chari-berseem.

Wheat is the major rabi crop. Other crops grown in rabi are barley, gram, rape
seed and mustard. Rice is the most cultivated crop during kharif followed by
maize, cotton, sugarcane, groundnut and pearl millet. Potato is cultivated in large
areas. Cauliflower, tomato, chillies, brinjal, okra, cucurhits, leguminous and root
vegetables are also grown. Citrus 1s the largest cultivated fruit. The other fruits
raised are peach, guava, ber and grapes.

AGROCLIMATIC ZONES (Table 1, Fig. 1)

Based on physiography, climate, raintfall, water resources and soil
characteristics, Punjab is divided into five agro-climatic zones (Table 1 & Fig. 1)

namely, Zone |-Sub montane undulating zone, Zone Il - Undulating plain zone,
Zone lIl- Central plain zone, Zone IV- Western plain zone and Zone V- Western
Zone,
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Fig. 1. Agro c:lir_l:aﬂc zones f Punjab

1. SUB MONTANE UNDULATING ZONE: Tts zone extends along the eastern
border of the state with just 10 to 20 km in ndth in most of the region except in
Gurudaspur district where it is much wier. The zone consists of part of
Gurudaspur, Hoshiarpur, Ropar and Patialadistricts. Soil is medium to heavy
textured as well as light to medium texturd. Rainfall received is 50-300mm,
During kharif maize and paddy are the major rops while groundnut and sugarcane
are grown considerably. Wheat is the chief cnp during rabi. Mango 1s grown over
a large area. Guava in Ropar and litchi in Pathnkot are the other fruits cultivated.

ﬂ‘i'llﬂﬂULhTIHG PLAIN ZONE : This zone conists of western parts of Gurudaspur
Hﬂﬂhtﬂrpur districts, parts of Jallandhar, opar, Ludhiana and Patiala districts.

| ranges BOO-900mm. The northern pars of the zone have medium to heavy
m;ad soil while southern parts have ligt to medium textured soil. During
m. paddy is the major crop followed by naize. Sugarcane cultivation is also
qpuaiderabla. Wheat is the principal crop in rai. Oilseeds are also important crops
' -HI areas. Amungst fruits, mango occpies largest area. Litchi, citrus and

FRAL PLAIN ZONE : It comprises aliost the whole of Amritsar district,
iains of Rabi and Beas rivers, westen parts of Gurudaspur district, entire
i 'ﬁf Kﬂpurthala most of Jallandhar and udhiana districts, parts of Ferozepur,
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Table 1 : Agroclimatic zones and major crops of Punjab

ZONE Districis & tajuks Soll lypa Rain Cropping system Major
fall rodent
A . _ {range} species
SUB- Fars of Gurudaspur Mied wrm e 50. Maize and Padey B, Mimri
MOMTAMNE Hoshiarpur, Ropar, hedwy dmm  based. Wheat, Mus Ge
UNDULATING Patiala Dts textured, sugar cane. ground
JONE Light to i, guava, litchi,
medium
lexiured
UNOULATING  Parts of Gurudaspur, Medium to B Paiddy, Malze & 8b, Mm, T
PLAIN ZOME Hoshiarpur, Jallundat, heawy S00mm  Sugar cane based Mus Ge
Hopar, Ludhiana and textured, (Hhanh Wheat
Patala Ois Light to (rabi), oilsesds,
medium manga, litehi, citrus
Iexturad quava
CENTRAL Mast of Amritsar Dt | Medium fi &i- Paddy and Wheal Mm, Bb T,
PLAIN ZONE flood plains of river Rayi  heavy S00mm  based Maize, Mus
and Beas, Parts of textured, groundnut, cotton,
Gurudaspur D1, mast Light to sugar cane. gram
parts of Kapurthala, hedium barley, pear, guava

Jallundar and Ludhiana,  textured
parts of Feranzepur,
Sangrur, and Patiala Die

WESTERN Pans aof Firozepur, Medium 1o - Cotton based, Mry, B, Ti
PLAIN 20NE Amritzar & Fandkaol Dis,.  heavy. 5i0mm  Paddy -Pulses,
sarts of Sangrur & Medium with Bajra-Puises,
Bhatirnda Oits. miid 1o cotton. moong,
serious alkal Maize, sugar cane,
proflem soils oil seeds, gram,
pear, guava
WESTERN Parts of Bhatinda, Sandy to 200- Cotton-gram-wheal  Ti, Mm,
ZOMNE Fangkot and Ferazepur Sandy loam S00mm moong, wheat, Mus Ge
Oits Adluvial barley. bajra,
dapasits, cofton, rice. malze,
gty pulses & vil seeds
calcareous Bajra-Faddy.
and rich in
lirme

Sangrur and Patiala districts. The temperature varies from 4°C in January to 41°C
In summer. Rainfall varies a lot ranging 50 to 500 mm. Soil is medium to heavy
textured, and light to medium textured. Paddy is the principal crop during kharif.
Other kharif crops are maize, groundnut, cotton and sugarcane. During rabi, wheat
Is the major crop. Gram and barley are also raised. Pear and guava are major fruit
crops followed by grapes.

4. WESTERN PLAIN ZONE: Parts of Firozepur, Amritsar, Faridkot, Sangrur and
Bhatinda districts form this zone. The soils are medium to haeavy, medium with
mild to serious alkali problem. Annual rainfall varies 400-500mm. During kharif,
paddy, American cotton, moong and maize are grown extensively. To some extent
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ﬁm and sugarcane are also cultivated. Wheat 1s the prncipal crop duning rabi, ol
'5, gram and barley are other imporiant crops of rabi

5. WESTERN ZONE : The zone comprises parts of Bhatinda, Fandkot and Ferozepur
“di trin:ts Soils are sandy to sandy loam, are alluvial deposits, highly calcareous
and rich in lime. The annual rainfall varies from 200-500 mm. Pulses and oil seeds

rown extensively during khanf. Wheat s the major rabn crop followed by
rley, bajra, American cotton, rice and maize,

STATUS AND DISTRIBUTION OF RODENTS

. - Tha crop fields had a more diverse species compaosition comprising of Nindica,

Mlioti, M.plarythrix, M booduga and M.musculus. M hurnanae was found in
op fields and wasteland. Commensal species A.raffus and M. muscuius inhabited
sidential premises, godowns, warehouses, stores and poultry farms. Orchards
were predominantly infested by the squirrel, F.pennanti,

(a) Wheat (Tables 3 & 4): The crop was mainly infested by B8 bengalensis, T indica
d M.meltada in the undulating plain zone which caused 3,9-5.2% loss in 1989
d 3.9-12% in 1991,

Paddy (Tables 3 & 4): The damage was quite high at 1.1 to 17.5%. In undulating
' zone, the crop was damaged by B.bengalensis, M.meltada, T.indica and Mus
western plain only 8. bengalensis occurred.

let (Table 4): T.indica and Mus were the major pests in western plain zone.

ane : The losses ranged form 2.1 to 21.6% caused by B8.bengalensis,
. A.meltada and Mus (Table 3). G.effioti also occurred (Table 4},

aize (Tables 3 & 4) : Damage to maize was 10.7% B.bengalensis and
gda infested maize fields in undulating plain zone, When maize was grown
3 with bajra and chari, the species damaging were B bengalensis, T.indica,

%baan’uga in undulating plain zone and only 8 bengalensis in central plain
Table 4).

! _][l+paddf+sugarcana : This cropping system had infestation of
Je galensis, T.indica and Mus in undulating plain zone and B bengalensis,
tada, T.indica and Mus in central plain zone.

Species composition of rodents in different habitats of Punjab (1978-84)

Hahitat Rodent speces repored
flelds, Grassland B.bengalensis
R meltada
Tindica
Hds Nandica, G.eliotl, M piatythrix, M booduga, M musculus
8 & waste lands M hurriane

Tilial premises, Godowns, R.raltus, M musculus

F pennanti
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Table 3 : Rodent species infesting and damage caused to cultiv.ate.d_ crops in Punjab (based on

Parshad 1999)

References

Crop . Damage Rodent pests
. Crop stage % Dam. / -
YL (kg/ha.) ;
Wheat * Pre harvest 3.9-52 Bb, Ti Malhi and Parshad’
YL 105-216 1989 :
Pre harvest 3.9-12.0 Bb, Rm Parshad, 1991
Rice Preharvest 1.1-17.5 Bb, Rm Anon, 1991
Irrigated YL 46-528
Sugarcane Partially damaged  2.1-21.6 Bb, Ti, Rm, Mus Ahmad and
canes Parshad, 1985
Dried canes 3.2
Total YL 3833
Maize Seedling stage 10.7 Anon 1995
Groundnut Plants & pods 3.9-19.0 Ti, Rm, Mus, Mb Parshad et al.,
. 1987
Table 4 : Zone wise distribution of rodent species in Punjab (1986-2002)*
- ZONES ik : ; i £
CROP SUB MONTANE ~ UNDULATING _CENTRAL WESTERN . WESTERN
UNDULATING PLAIN - PLAIN PLAIN ' '
Wheat - g Bb, Mm, Ti =2 =24 -
Wheat+Maize . Bb, Ti, G& Ti, Mus, - =
"'Bb, Ge -
Paddy - Bb, Mm, Ti, Mus: - Bb St R
Millet - w - Ti, Mus -
Maize - Bb, Mm - - 3 -
Bajra+Maize+Chari - Bb, Ti,Mus, Mb - - Bb - I e
Bajra+Paddy+Sugarcane - . Bb, Ti, Mus Bb, Ti, - -
! : . Mus, Mm .
Sugarcane Bb, Rm, Ti, Mus, " Bb, Mm, -
Ge Ti, Mus ;
Sorghum - -3 i - Eis Ge, Mus sp
Groundnut - Bb, Ti, Mus, Ge - ; - Mus sp., Ti
Cotton - - : Mm, Bb, A Ti :
Mus, Ti
Fodder - - Bb, Ti, - -
] : - Mus, Mm
Barren land Ti, Mus Ti, Bb, Mm - - Ti, Mus,
' : Mm
Forest area Ti, Mm, Mus - - - -
Residential area, > Rr>Bb>Mms 3

godowns, poultry etc

* Based on Annual Progress Reports of AICRP on Rodent Control, Punjab Agricultural University, Ludhiana.
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{g) Groundnut: Damage was severe at 3.9-19% (Table 3). B.bengalensis, T.indica,
Mus and G.ellioti infested groundnut in undulating plain and B.bengalensis,
M.meltada, T.indica and Mus in western zone.

(h) Cotton : The cotton fields had M.meltada, B.bengalensis, Mus and T.indica in
central plain zone.

(i) Fodder : The fields were infested by B.bengalensis, T.indica, Mus sp and
M.meltada in central plain zone. -

(j} Bajra : This crop was infested by B.bengalensis and G.ellioti, whereas bajra-
maize fields harboured only B.bengalensis.

(k) Oats : It was infested by B.bengalensis only.
(1} Sorghum : This crop infested by G.eflioti and Mus sp. in western zone.
{m) Musk melon : It was infested by B.bengalensis, M.meltada and Mus.

{n} Barren land ; The barren lands had T.indica, M.mefra_da and Mus in submontane
undulating zone, T./ndica. B.bengalensis and M.meltada infested undulating plain
zone while T.indica, Mus infested western zone (Table 4).

{o) Forests : The forest areas had only 7.indica and Mus in sub montane undulating
plain zones (Table 4).

{p) Residential premises, godowns, stores and poultry : These indoor habitats had
the two ubiguitous commensals, R.rattus and M.musculus in addition to the
emerging commensal, B.bengalensis in all the zones (Table 4).

Table 5 : The pattern of species abundance of rodents since 19789 in Punjab

Rodeﬂt species composition {(M/m/s)*

Lidps Bb N Mp Mb Mms Ti Mm Fpm Gi
1970- Wheat, sugarcane, grass M m s m. .m m Y| m s
1983 land, waste land.”
1984- Wheat, sugarcane, M - - m m m M m s
1988* groundnut, cotton, millet, -

sorghum, garden

nursery, guinea grass,

barren fields, forest area. ;
1968- Paddy, sugarcane, i - - m m m m m S
1993 wheat, cotton, groundnut, t

maize, millet, black gram,

Musk melon, waste land

1994- Paddy, wheat, M - - m m M s m s
1998 sugarcane, Bajra,

sorghum ;
1999- Paddy, wheat, M - . m m M s m Ve
2004 sugarcane, maize, i ;

moong, millet, bajra, oat,

berseem, vegetables
- Not trapped. * Other species not found except Rrwhich is a commensal rat. **Floods in 1988. M -~ Major,
m - minor; s — sporadlc
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Table 6 : Major pests and diseases of major and minor crops of Punjab

Crop
Major crops

Major Insect pesls

Major diseases

Major rodant
SPBCIEs

Rice

Whaat

Sugarcane

Minor crops
Maize

Moong And Mash

Soybean
Groundnut

Figld Pea

Bajra

Plant hoppers, leaf folder,
grass hoppers, rice hispa,
rice rool weavil, rfice stem
borer, Gundhi bug, rice gar-
cutting caterpillar

Sucking Insect pests like
aphid, jassid and brown mite,
army worm, gram pod borer

Pyrilta, White fly, Black bug,
Sugarcane mite, Sugarcans
thrips, Termite, early shoot
borer, top borer, stalk borer,
Gurnudaspur borer

Maize borer, |assid and
thrips, pyrilla, grey weevil,
leaf feeding Insects, army
worm, silk cuttar, hairy
catarpillar, mite.
Bollworms, sucking pests

Thrips, hairy caterpillar, sami
looper, mite

Hairy caterpillar, flea-beetle,
white fly

Aphid, white grub, hairy
caterpiflar

Gram caterpillar

Pea stem fly, pea thrips, pea
leaf minor, pea aphid, pea
borer

Bihar hairy caterpillar,
surface grass hopper, gram
caterpiliar, cabbage sem|
looper.

Root bug, grass hopper, grey
weevil, pyrilla. fulgarid

Bactleral leaf blight, bactanal
leaf streak, blast, brown leat
spot, sheath blight, sheath ral
stem rol, false smut, bunt

Wheat rust, loose smul, fiag
smut or leal smut, ear cockle
and yellow ear rot, rool rof,
leafl blight, kernel bunt,
powdery mildew.

Red rot. Smut, Ratoon
stunting disease, grassy
shoo! disease, red stripa, top
rol, stinking rot, leafl scald

Seed rot and seedling biight,
Philippine downy mildew,
brown stripe, downy mildaw,
bacterial stalk rot

Leaf curl, root rol. bacterial
blight, Anthracrose, leal
blight, leaf spots, grey mildaw
Yellow mosaic virus,
carcospora leafl spol. roal rot,
Anthracnose, Bacterial leal
spot

Yellow mosaic

Cotton rot and seed rot,
cercospora leaf spol, rool
Kot

Bilight, grey mould, will, stem
rol, foot rot

Powdery mildew, wilt, rust

Stem rot

Green ear or downy mildew,
grain smut, Ergot

Bi, Rm, Mus, Ti

8h, Ti, Mus

8h. Ti, Mm, Mms

85, Mm, Mus
(Birds)

Mm, Ti, Mus

MNAS

HA'I
T, Rm, Bb Mms
Mb

MA"

MA*

Rats & mice

Bb. Ge

NA*®-Not available
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CHANGES IN SPECIES COMPOSITION OVER THE PAST TWENTY FIVE YEARS
(1979-2004) (Table 5)

B.bengalensis remained the most predominnt species during the past twenty
five years. Dunng 1979-1988, M.melrada wasthe other majer species, but from
1994-2004 T.ndica emerged as the second mjor species. Twao species namely,
N.indica which was a minor species and M.plepthrix which was a sporadic pest
during 1979-1983 have become rare in the follwing years. The two Mus species,
M.booduga and M.musculus and the squirrel, £ pennanti remained minor pests
throughout this period. M. meltada surprisinglybecame a sporadic pest from its
status as a majar pest n 1979 The status | G.ellieti as a sporadic species
remained unchanged from 1979 1o 2004. The ropping pattern has changed from
wheat based in 1979-1988 to paddy and whet based from 1989 onwards. This
change seems to have affected M. meltadawhose status as a major pest

disappeared.
PREDOMINANT RODENT PESTS OF MAJOR CIOPS IN PUNJAB

The pest and disease profile of major crps of Punjab including rodents s
given in Table 6. The rodent pests complex .omprises of four to five species
namely, B.bengalensis, M.meiltada, T.indica anc Mus species. This typical species
complex was seen infesting rice and groundnc. Wheat fields were colonized by
B.bengalensis, T.indica and Mus species. B begalensis, T.ndica, M. melrada and
M.musculus were present in sugarcane. Maize ®lds had B bengalensis, M.meltada
and Mus species while M melftada, T.indica andMus species were seen in cotton.

CONCLUSIONS

Punjab Agricultural University, Ludhian has been the Centre of Rodent
Research since early seventies and was one ofthe first three centers of ‘All India
Co-ordinated Research Project on Rodent Contel since its inception. The data on
species composition of rodents affecting te various crops of the state is
voluminous. The most predorminant rodent speies to affect agriculture 1n Punjab
is B.bengalensis. The two other pests of signifiance are T.indica and Mmefrada
Surprisingly two species of Mus, M booduga ad M. musculus are found in several
€raps consistently. The distribution of F.pennat/ 1s restricted to fruit  orchards
while Mindica and G.ellioti are sporadic pestsaf insignificant value,

.I i
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X. RAJASTHAN

Rajasthan is situated in the northwestern part of the Indian union (23°30°
and 30711' N latitude and 69°29' and 78°17'E longitude). The Aravalli hill ranges
running from northeast to southwest bisects the state approximately into the
western arid and eastern semi-arid or sub-humid regions. Arid zone occupies nearly
3, 17,090 sq. km area of which 2. 46,790 sq. km is hot arid and rest is classified as
cold arid region. About 62% of the hot arid area falls in Rajasthan state only. The
ecosystem Iis hyper-thermic and 1s characterized by low and erratic rainfall, poor
soil health and frequent droughts. Physiographically the state can be divided into
four regions: (1} The Western desert (Thar), {2) The Aravalli hill region, (3} The
Eastern plains and (4} The South Eastern plateau region.

Soils of Rajasthan belong to five major types viz. 1. Aridisols, Alfisols,
Entisols, Inceptisols and Vertisols, The arid region of the state is characterized by
aridsols and is distributed in Churu, Sikar, Jhunjhunu, Nagaur, Barmer,
SriGanganagar, Bikaner, Jaisalmer, Sirohi, Jodhpur, Pali and Jalore distnicts.

CLIMATE

The climate of western desertic part is characterized by low and erratic
rainfall coupled with frequent spelis of drought, extremes of diurnal and annual
temperatures, low humidity and high wind velocity. The annual rainfall in state
ranges from less than 100mm to 200-300 mm and varies significantly making this
part most arid. The south-west monsoon lasts from June till mid September.
Summer starts in March with temperature rising progressively through April, May
and June. In western part mainly at Bikaner, Phalodi, Jaisalmer and Barmer maximum
daily temperature varies between 40°C to 45°C, occasionally reaching 49° C during
summer months. In winter the minimum temperature may fall to 2°C. A sharp
decline in temperature during night is experienced throughout the western
Rajasthan.

CROPPING PATTERNS

Agriculture in western Rajasthan is mainly dependent on rainfall thus mainly
rain ted cropping in praitised in the region. The major crops grown during kharif
are - pearl millet, green gram. moth bean, cluster bean, sesame, cucurbits etc. In
rabi season wheat, barley, cumin, chickpea etc. are cultivated in limited areas
depending upen the availability of irrigation facility, With the advent of canal
irrigation through Gang canal, Indira Gandhi Canal, Jawai Canal etc. and increased
exploration of ground water resources, the area under irrigated crops like groundnut,
pigeon pea, castor, cotton, sugarcane, wheat, chickpea, cumin, isabgol, mustard
etc. is on increase. In intensively irrigated regions of Sri Ganaganagar district,
even rice cultivation is practised. The most predominant cropping patierns of the
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region are: (i} Pearl millet-green grarmn-maoth bea-sesame-cluster bean (as rain ted)
and cotton & groundnut (irrigated) in kharif seson and (i) wheat mustard-cumin
chickpea, lirrigated) in rabi season, Among vegeable crops. solanacious vegetables
(tomato, brinjal and chillies) and cucurbits are mst commonly grown in the region
Jujube is the most important fruit crop. Howwver, in recent years under hmited
irrigation farmers have started growing pomaranate, kinnow, amla, date palm

atc.

Agro-economy of the and region is mairv livestock based tarming system
Thus a vast stretch of land, especially in Jaisaner, Barmer, Jodhpur and Bikaner
districts are under perennial forage grasses or ochar lands Major grass species in
the region are Cenchrus ciliaris, C.setigerus arl Lasiurus sindicus. Besides these
grasses, foliage of several native bushes an trees (Ziziphus nummalaria and
Prosopis cineraria) are also used as good soure of animal feed.

AGRO CLIMATIC ZONES (Fig. 1; Table 1)

On the basis of rainfall pattern and cropfeatures Rajasthan state has been
divided into nine agro climatic zones (Table 1; ig. 1). Of these, arid region covers
four zones (A, IB, IIA and IIB). Details of the agy climatic zones are summarized as
under,

[HRIBUFTHI® OF RODENT PESTS I8
WADLS AGRDCLIMATIC ZOMED OF
AR AEGHIN OF AALASTHAN

PO 1-\
R
- Ip.y % 4. Mammes b
PN == =i
- "|_\‘_{ i E}.‘ s s
u LR 8

: HU -1 Distribution of rodent pests in various Agroclhatic zanes of arid region of Rajasthan

————
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Table 1 : Datails of agroclimatic zones and crop conditions in Rajasthan

Zone Districts & tehslls

Zona 1-A. Arid All the tehsis of Jaisalmar,

Western Plain Barmer and Bikaner

Zana. (36% Of districts

State's Area). Jadhpur, Phalodl, Shemarh

Fain Fed and Csian fehsils of
Jodhpur Dt
Sujangarh, Ratangarh and
Sardarshahar fehsils of
Churu D

ZONE 1-B. Districts of SriGanganagar

IRRIGATED and Hanuman garh

NORTH-

WESTERN

PLAIN (Canal

Irrigated)

ZONE 1I-A: Magaur, Sikar, Jhunjhunu

TRANSITIONAL  districts.

PLAIN ZONE OF  Taranagar, Churu &

INLAND Rajgarh tehsils of Churu

DRAIMAGE district.

ZONE 1I-8; Districts of Jalore, Pall &

TRANSITIONAL  Bilara,

PLAIN OF LUNI Bhopalgarh fehsi of

BASIN (Rain Fed  Jodhpur D

and |rrigated) Reodhar, Sheogan| of
Sirohi district,

ZONE Il — A: Districts of Japur, Ajmear

SEMIARID and Tank

EASTERN PLAIN

ZONE.

(Rain Fed and

Comparativaly

More Irrigated)

ZONE 1[1-B: Distnicts of Alwar, Bharatpur

FLOOD PROMNE & Dholpur. Districts of

EASTERN PLAIN  Sawal Madhopur except the

ZOMNE. lehsils of Knandar and

{Rain Fed and Sawai Madhopur.

Caomparatively

Muore Irrigated)

Soil type Rainfatl
Calcaraous, 100-
Desert soils, 350mm
Sand dunes Juil-Sepl
Alluwvial, 253mm
Sarozem,

Asofian,

Cunes, Fopd

plain, Desert

plain,

Gravely and

Laterite

Sandy 374

loamy, Clay SEOmm,

laarmy mid
June to
Sept

Red deser 330-

sail, Saline S00mm

soil,

Lithosols

Alluwial, 450-

Alfisols E12mm

Alluwvial,

Recent

alluvium,

talcareous

barlay, pigeon
pea.

Gropping Rodent
patterns Frotms
_infesting
~ Bajra — Math Mh, Ti,
Bajra-Green Gg, Am,
grarm Ga, N
Gaur-Sesame Mus spp
Bajra, math, R, Mms
guar, jowar, Mh, M T
moong, gram, Rr. Bh,
sesame, fape Gg
& mustard,
Curmm
Pearl millet, ME, T,
pulses, gram, Rm. Gg.
sorghum, A
s8s5ame,
wheal, rape &
mustand, bar,
dariar
Pearl millet, Ti, Mh,
sorghum. Rm, Rc,
maize, wheal, Ti, Bh,
paddy, barley. Mus sp.,
pulses, chick M
pea
Wheat, barley,
malze, moth
:E?gr:‘;uﬁﬁlws 1. R,
gmundnﬁ! s s
: Mus sp
gram, muslarnd,
colton,
vegetables
Pear millet,
sorghum,
groundnut, Ti, R,
rape & Bb Mus
mustard, &
wheat, gram,
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"RD':IEI'”

Zone Districts & tehsils Soll type  Rainfall 'F‘JL“’H"L':::E species
) infesting
“ZONE IV-A ~ Aravalll hills Lithasols of - 500- Pearl millet,
s5UB-HUMID 35 lehsils of Udaipur, Adleryvium Soomm sorghurn,
SOUTHERN Bhilwara, Chittorgarh and maze, wheal,
PLAIN AND Sirrohi districts barley, nce,
ARAVALLI HILL pulses, MAT
RAMGE [Rain SAsame, rape
Fed & 32% & mustard,
Irrigated ) groundnut,
cotton
ZONE IV-B: Districts of Dungarpur and Red, Mixac  700- Maize, paddy,
SOUTHERN Banswara, South-eastern Red, Black 11B0mm  sorghue,
HUMID PLAIN parts of Udaipur DL & Madium wheal, black
ZOMNE (21.5% Southern part of Chittorgarn Black, gram, pigeon
Irrigated, Rest M Medium pea, moong, MA®
Rainfed) textured grar,
Calcaraou groundnut
Sesame,
linseed, cottan,
ZONE V. SOUTH  Districts of Bundi, Kola & Black loar  690- Sorghum,
EASTERMN Jhalawar 1000mm  wheal, gram.
HUMID PLAIN Sawa Madhopur and Sesame,
FONE Khandor tehsils of Sawal finsead, sugar Mar
Madhopur Ot cane, soybean,
vagetables,
frults.

NA*-Mot available

1. ARID WESTERN PLAINS (Zone 1 A) : This one comprises of all the tehsis of
Jaisalmer, Barmer and Bikaner districts; Jodhur, Phalodi, Shergarh and Osian
tehsils of Jodhpur district and Sujangarh, Ratagarh and Sardar Sahar tehsils of
Churu district. Desert soils and sand dunes ocupy the major area in the zone.
These are wind blown, Aeoclian soils, loamy finito coarse sandy in texture. These
may be calcareous at places. The mean daily tmperatures at Jodhpur range from
maximum of 40°C in June to a minimum of 82 in January. Rainfall ranges from
100mm in the west to about 350mm in the ea:. Cultivation is mainly practiced in
rainy season on the slopes of low to mediumand dunes and sandy plains. The
common crops grown are pearl millet, green cam, moth bean and cluster bean.
Wherever ground water is available, rabi crop like wheat, barley mustard and
cumin are also grown.

2. IRRIGATED NORTH-WESTERN PLAIN (Zone B): This zone covers the districls
of SriGanganagar and Hanumangarh. Extremearidity marked with high summer
and low winter temperature is the usual characeristic of this zone. The soils here
are alluvial deposits of river Ghaggar, loam tosilty clay loam in texture and are
calcareous in nature. At many places they are itermixed with sandy material. The

ntall fanges from about 100mm in the southwest to about 350mm in the east.

he mean daily temperature range at SriGanagaagar ranges from 4.7°C to 20.5°C
WJHW!W 28°C to 42.1°C in June. The region s rich in agriculture production due
1o a well developed irrigation network through anals like, Ganga and Indira Gandhi
—
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Table 2 : Rodent species composition of Arid Agro-climatic zones of Rajasthan

Tone 1A Zona - [H Fonmili & Lonwe-1l B
Yaat Major ARD WEBTERN PLAIN IRFAVEATED N WESTERM FRARSITHAL F‘_.ﬂ-"i? THANS TRIMAL FLAIN DF LN
(Paied]  cropd FLAIN FIF ML AND DA NAGE Rasik
_"'_II.I-E Specion Crops Specion Erogm Species g EPIF‘I.H
1075 Whas  Pand miilist M Aurrianea, tAuiss A molfada, Pwarl ML hidreiarian Paa Cimdrca,
TG oG Tindica, DERRILIm Mo euiun, il T indica il M.hurrianie,
maoth, gut Gglestowd, are, moony Mofurriesae. LA R muifaga Syl M.ireltada,
YRR R mracia, grounanl & hedica il G glaadow/ i R euteficus
alhion GLnaney cilhen s iy,
SLIG AT DS
[FpTE Y
s WAl M, Aurriamnas Wit H.mettana, W M hurrianae, W P T irvitiem,
muskard, T.indfica, tearmy T indica, gram T.irmhica, QA M hrrigmas,
By, R mvaitanta gram  chck Rorattue, muEtare R.nwitada st 1. renitada
jaram pma, B bangalenais twiriey Liatiy
Cawmim frusbard g
pJenn pea P
198488  Mhard  Pamn milkl M Puerianas, WMare pesrt  R.meiteda, Paarl Tinaica, Poan T e,
oG, Findica, milied, Mmuisciius, ihilked, M. hurrianaa, rovifiet M. hurrianae,
moth, guss, G glestowi, songhum G gleadawil L R melitada, srgjban i mradtacta
SERATIE, R maitacta, roEdn, mimih G glaadowi g
aallen T.indica SLEMMNTANE, gLral Il
exlion LanBEITE
Hati Wt P Purrianas, Whimit Tindica, WWhas M hurrianae, e, T ividica,
rmuslard T.imiica, gram Fomadtacta, gram T.indica, gram M hurrianas,
hatieey, R mattada misEian] B bengalurisis, il R meitads rrinlard, R.mallaita
Gram, vartey, M.museulus tmarley, by,
fniifiges slgeon pna frigean cirfilee
Qram el
1EE- Ahat  Fas millel,  MAurrianee, Wuge past  Mburrianas, Pran T.indica, Paian T iedica,
10463 DN, Timdica, mifiel, nee  R.medfada, miflel, M hurrfenas, il A eivisdtandda,
modh, guar  Ggleadowil, groundid, LT RIS RGN, R meltada, somghum. Bobengalivals
sugatcans  Rumaitada oion T.inndiica, guar 3, gleadtowil, |
AL ANy @ grlmmndowi( M indice uar,
FERETIE
Rabi  Whea, M.Payriangs,  Whaat, A maltsda, Whisi M.burrisnas,  Whaat, T inadica,
meustard, T.lidliics, gram T. indliga, gram R yreftate, gram, . mpedtada,
eI, R adtacts mustard A miwsn carls, musterd.  O.gleadowil.  musteed, B bengalensis,
isabige B bengalersis,  narley H.indiea tariey Mus spp
M_husrrianas igaan
Pen
1OB4-BE  Whad  Pesd millst M Aoerfarse,  Mage R.meftads, Paar Tirdica, Pasi T.indica,
FINCONG, G.glradowi, s T.imdica,  Mus  millel M, hurrisnae, rmvifiet, R et taa,
moth. guad.  @Eoaanus, A, 2pp. R R meltada, sogiLm B. bengatensis,
chilias T.heelica, growndrd,  H.bengelensis miif, G.gleadondl.  moong Mus spp
R mailacia ey quar W irdice uns
BLIGAMCANE Tt
Fah) ‘Winat, M hurrianas, Wiheat, Ronadtada, Mus  Whead, M. hurrranae, Wihem, T irrdica,
prosstmrd F.imdiea, g spp., Tindica grari T.indica. gram. M. hurriamae,
R mmitada misElard rstard R.meitada, FrvEstE, R meitacia,
tariey, Nindice haray 8 bengaterisis
pipson
) [
10 Kharlf  Paar millel. M huranse, Pt Tinics, Pt B raliscia,
20023 Mg, GBS, itk M. hurrimnas, el T indica,
maoth, gl Tinelica, MG R meftada, nowihum H bengaimmsis,
Ehillies R maltada, matf, G gleadowil, g, Mus S0,
G gleadow, gua LEL Lk,
Nindica BERETIE
Rabi  Whaal M. hurrignae, Wihmat M.ohurrianas,  Whaal Tirndica,
sl T.imdica, gram I indica, graem R imedlada,
G, R mellada, mumtard,  R.meitada, rmuestar M booduga,
b Mindica, Mus tariey Nindfce Liamey B bengaiensis
PR, B _— -

* Mostly rainfed crops

Mindica: lrrigated croplands in Bikanar snd sfforestation area in Chiru and Magaur

Mild drought years: 1878, 1980, 1981; Moderste drought years: 1984, 1985; Saevere drought years: 1986,
1987, 1981, 2002
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canals. A variety of field crops viz., rice, ccton, groundnut and sugarcana (In
kharif} and wheat, gram, mustard, vegetable etc. {rabi] are now grown in this

zone.

1 TRANSITIONAL PLAIN OF INLAND DRAINAE |Zone Il A): This zone is spread
over Nagaur, Sikar, Jhunjhunu districts and Tranagar, Churu and Rajgarh tehsils
of Churu district. It 1s situated in the west ofAravallis, characterized by low and
erratic precipitation, mowving sand dunes, poo and 1mpeded drainage and salinity
and/or sodiciv 1n soils. The scils are sandy loms to clay lpams and cultivation 15
restricted due ta shallow depth and stony srface. Red desert soils, saline and
lithosols are found in depressions. The rainfall anges from 300 mm in the west to
about' 500 mm in the east. The mean daily naximum temperature ranges from
22.0°C to 39.7°C and the mean daily minimus temperature ranges from 5.3°C to
27.5°C. Due te conditions of erratic precipiteion, a large area is put under pearl
millet and legumes like green gram, moth bea and cluster bean etc, in kharf. In
addition, groundnut also occupies a sizeableirea. In rabi irrigated wheat, gram
and barley are important crops.

4. TRANSITIONAL PLAIN OF LUNI BASIN (Zor Il B): This zone covers districts of
Jalore, Pali and Bilara and Bhopalgarh tehss of Jodhpur distnict. In Jodhpur,
Jalore, Pali and Barmer districts red desert scs are found. Saline soils are found
in Ranns of Barmer district. About 27 percent ¢ the cropped area |s under irngation
mainly from canals and wells. The rainfall rnges from 300mm in the west to
500mm in the east. The principal crops of thezone are pearl millet, kharif pulses,
sesame, maize, wheat, barley, mustard and gam. The area is prone to floods by
the river Luni with a 16 years flood cycle. Theirea under cotton 1s being expanded
in the region with the increasing irrigation failities.

THE RODENT FAUNA OF RAJASTHAN

The State is highly diverse and rich i1s rdent fauna and consisis of Hystrix
indica, Funambulus pennanti, Tatera indica, leriones hurrianae, Gerbillus nanus
indus, Gerbillus gleadowi, Vandeleunia oleraca, Rattus rattus, R. cutchicus, R.
meltada pallidior, R.gleadowi, Mus muscius, M.cervicelor, M.platythrix,
M.booduga, Golunda elliot, Nesokia indica arl Bandicota bengalensis (Tripathi et
al, 1992). Amongst these M. hurrianae and T.dica are the most abundant species
followed by A.m.palliodor, R.c.cutchicus an G gleadowi. Others occur in low
n;,lmbgés, In general following i1s the distribubn of rodents habitatwise IRana et
al,, 1994).

Sandy habitat : M. hurrianae > T.indica >3. gleadowi > R.m.pallidior
Gravel habitat: M.hurrianae = T.indica > 1. p. sadhu

Rocky habitat: A.c.cutchicus >M.p.sadu>M. C.phillipsi > F. pennanti
Ruderal habitat: T.indica> R.m.palliodo: > M. hurrianae> G.gleadowi
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PEST STATUS AND DISTRIBUTION OF RODENTS (Table 3; Plate B)

By virtue of their species diversity, high numbers and successful adaptation
to arid ecosysterns, rodents constitute one of the largest mammalian groups In
the Rajasthan desert. By their burrowing activity and depredation on sparse
vegetation rodents pave way for increased desertification and deterioration of
vegetation. To exploit the limited resources they indulge in gnawing, debarking,
cutting and feeding on anything that 1s edible from the sown/garminating seeds
to ripe grains and fruits in cultivated crop fields, grassland, archards, forest
nurseries, forests and plantations (Table 4},

(a) Field crops: Sown, germinating seeds are damaged by F.pennanti, T.indica,
M.hurrianae and G.gleadowi, Bajra is damaged at milky stage, pre harvest and
harvest stages, and the damage is upto 38%. The species inflicting damage were
T.indica, M.hurrianae and G.effioti (Rana et al., 1994). M. hurrianae, T.indica and
G.gleadowr caused 57-61% damage to moth (Rana and Tripaths, 1999}, Mustard
crop at seedling stage and the grown plant suffered 22.9 to 30% reduction in
plant stand due to T.indica> M hurrianae>R.m.pallidior and G.gleadowi (Rana et
al., 1994; Rana & Tripathi, 1999). Damage to vegetables in general ranged 4.1 to
19.9% and damage was 40% fruits/plant for chillies. Damage inflicting species
were T.ndica, M. hurrianae and R.m.pallidior (Rana et a/.. 1994).

Table 3 : Rodent species infesting and rodent damage to crops of Rajasthan

— Figld crops Horticuiture Fores! plantations Grazsland & Fodder

1 Sown, gamminaling seads » 1 (@) Fomogranate-29% | Debarking-» Mh, Ti, Rm 1. Consumption of grass
Ep Ti, Mn, Gg' lnss -+ Fpo' i T saads —+ W'

2. Bajra at milky slage {b) Pomegranale - 81 2 Sheing — n 2 Feeding on grasses’
T, M. Ga' lo 11 3% dam-+ Ti, Fp® 3 {a) 3-30% damage 1o 3 77 3 tp 97 3 rodentsha
Harvestod Bajra 2 (a)Ber o« My T germinating seeds in fores) T & M-

3 Chillies - 40% fruftsiplant — it} Bar nursary — B nursenes s Fp'

Ti, Mh, Rmp' BO% damage — T, Fo© {b) Damaga 1o sproating

4. Mustard-22.9 to 43 § plam 3 Date palm — T7 seBds —+ Fp
stand reduction — 77, Mh 4 Guava + Fp" 4 Bamboo rool damaged -«
HWI T

5. Viegatable crops - 4.1 1o 5 Teak lorests —s Pp’

19.6% damage’ —« 77, Mh,
Rrmg

B Mustard seediing 22 9 o
3% in plant stand — Mh
Ti. Gg, Bm’

T.Gram- 196 — raduction in
Pea - 18 75% plant stand

« Mn, Ti, Ggtl

B Math —57 0 61% — Ah,

&g T
_B. Bajra - 38% —» Mh, Ga. T7

(1) Rana e of, 1994, (2) Rana & Tripsths, 1999 13! Thpattn & Jan, 1990 {4) Paunicker & Ahmad. 2002
I8} |dris 2004. (6| Prakash & Singh 1398

Fo-Funambulus palmarum. Ti-Tatera indica. Mh-Mertones hurranae; Gg Gersiltus gieadows, Rm-Rartus
meltads; Ge-Gollunda eflian, RBmp-Rattus meltada patfiior: Ni-Nesokia indica, Pp . Petacerisra pivlippensis
fihving squirral)
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Horticulture crops: Pomogranate is damaged vy F.pennanti which causing 29%:
loss (Rana et &/, 1994). In a later study the damage was estimated as 6.1 to
11.3% inflicted by T.ndica and F.pennanti (Rna and Tripathi. 1993}, Damage to
ber nursery ranged 8-80% and was inflicted b T.ndica and F.pennant! |Rana and
Tripathi, 1999). Date palm and guava were daraged by T.indica (Rana and Tripath,
1999) and F.pennanti respectively (Prakash andSingh, 1998; Paunicker and Ahmed,
2002).

(b) Forest plantations: Young seedlings are daaged by the debarking and slicing
gctivities of rodents. Albizzia lebbek, A.tortilis,Prosoppis cineraria and Parkinsonia
aculeata are the tree species debarked. The secies causing this type of demage
are M. hurrianae, T.indica and R.meitada. Scing activity 1s mostly limited to
underground roots by the burrowing activityof Nesokia indica resulting in the
death of trees. Roots of bamboo were reportedto be damaged by T.indica (Prakash
& Singh, 1998). Of late damage to sown andgerminating seeds of forestry trees
by F.pennanti has been observed (Paunicker ad Ahmed, 2002; Idris, 2004). The
flying squirrel, Petaurista philippensis was fund in well protected, dense teak
forests around Udapur (Prakash and Singh, 198).

{c) Grassland and Fodder: The seeds of gréses sown to improve the fodder
quality are dug up and eaten up by M. hurriaae. The high density of rodents at
77.3 to 97.3/ha, mainly composed of T.indig and M.hurrianae results in heavy
depredation of nutritive, highly palatable grases and other edible plants. This
foraging pressure by rodents has changed te structure of plant community in
Rajasthan desert resulting in non-productive nd degeneration type of vegetation
{Rana et a/., 1994;: Rana and Tripathi, 1999).

Species invasion occurred consequent to hanged land use pattern in northern,
north-wastern parts of Rajasthan which werethe beneficiaries of canal irrigation
and subsequent increased crop cultivation (Fig Z2). Prior to irrigation, the land was
dry deciduous, scrub jungle with undulatingsand dunes. The climate, soil and
vegetation were similar to arid region of wetern Rajasthan as seen today. The
hitherto xeric rodent fauna was predominany composed of M. hurrianae, T.
indica and R. meltada and to a small extent byGerbillus nanus. Earlier M. musculus
and F. pennanti were completely absent in oen fields. The change of landscape
from desert ecosystem to one of irrigated cro fields in SriGanganagar district in
northern Rajasthan with the introduction of Gnga canal {1927-28], Bhakra canal
{1951-52) and Indira Gandhi Canal (1956-5) changed the scenario of rodent
species infesting this area. The major changs were the disappearance of xeric
Species, Gerbillus and M. hurrianae rather the migration to drier and sandy lands
and their replacement by mesic forms namly M. musculus in sugarcane and
€otton fields, N. indica, R. meltada and B. begalensis in irrigated crop fields and

§ i
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Fig. 2. Indira Gandhi Canal in Western Rajasthan

F .pennanti in fruit orchards. Only T. indica was successful in adapting to the
changed cropping pattern. This invasion of changed landscape by more adaptable,
successful, mesic species is likely to continue as more and more land comes
under irrigation in Rajasthan resulting in decreased faunal diversity of rodents.

To sum up, in rain fed crops (pearl millet, green gram, moth, bean ete.) the
gerbils, M. hurrianae and T.indica are the two most common rodent pest species.
In addition to these gerbils, the crop fields located in inter dunal plains or near
sand dunes also suffer due to infestation of another gerbil species, Gerbillus
gleadowi. These field rodents start damaging the rain fed crops right from sowing
and continue their destructive activities all through the cropping season and later
in the threshing yards too. In the irrigated cropping systems (groundnut and
cottan in kharif and wheat, mustard, cumin in rabi), T.indica, Rattus (Millardia)
meftada and M._hurrianae are the major pests. Among Mus spp.., M.musculus and
M.booduga have been reported from irrigated fields. Five stripped squirrel,
Funambulus pennanti may also be considered a minor rodent pest in crops where
the fields have trees like, Prosopis cineraria and Tecomella undulata. However the
squirrels are a major problem in arid horticulture. In Indira Gandhi Canal command
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areas of SriGanganagar and Bikaner Districts, the crop fields are mainly infested
with T.indica, R.meltada, M.booduga, B.bengalensis and N.indica, Since rodents
are omnivorous they may not show specific preference for any crop; however a
complex of 3-4 rodent species are reported to have some association with cropping
systems in arid ecosystem (Table 2).

CONCLUSIONS

The Rajasthan desert had the privilege of being extensively studied regarding
its rodent fauna their eco-biology and impact on agriculture even before the
establishment of co-ordinating cell of All India co-ordinated Research Project on
Rodent Control. Since then enormous data has been generated on species infesting,
extent of damage inflicted and technology to prevent such damages. Qut of the
nine Agroclimatic zones of the state, four covering the arid areas namely Arid
Western Plains (Zone | A), Irrigated north-western plain (Zone | B), Transitional
plain of Inland Drainage (Zone Il A) and Transitional plain of Luni Basin (Zone Il B)
have been thoroughly investigated for species composition of rodents and damage
inflicted.

117



OVERVIEW OF RODENT SPECIES DISTRIBUTION AND
DAMAGE IN INDIA -

The data generated on rodent damage to Indian agriculture and species
involved are summarized in tables 1 to 3 and figures 1 and 2. Available data for
states where AICRP on rodent control is not operating has also been included
based on published work. The details of species composition of rodents and
estimates of damage to major crops for different states is presented in three
tables: information on species infesting major crops in Table 1, infestation on
food crops in Table 2 and Figure 1, data on commercial, vegetable, fruit and
plantation crops in Table 3 and Figure 2.

Summarily the rodent species distribution in major crops across the country
is as follows: '

Andhra Pradesh: Rice was infested by two species namely B.bengalensis and
M.booduga while pulses were damaged only by B.bengalensis. B.bengalensis,
M.meltada and M.booduga infested groundnut. R.ratfus was the major pest of
coconut,

Assam and Manipur: Data is available only for rice, B.bengalensis, B.indica,
M.booduga and R. sikkimensis damaged the crop. Other species found in the
state are R.rattus, R.nitidus and D.lokriah.

Bihar (Non AICRP reports): Rice was damaged by B.bengalensis.

Gujarat: B.bengalensis, T.indica and M.meltada were the three major rodent pests
of Gujarat, infesting and damaging the major crops viz., wheat, rice, millets,
maize, pulses and groundnut but their distribution pattern rather order of
predominance varied from crop to crop. R.rattus was a pest of coconut. M .hurrianae
was limited to western arid areas.

Haryana (Non AICRP reports): The major species reported are B.bengalensis,
M.meltada, T.indica and N.indica.

Himachal Pradesh: The major rodent species damag’ing wheat, rice, maize and
jowar were B.bengalensis, M.musculus, M.booduga, R.meltada and R.rattus. Fruits
and vegetables were damaged by B.bengalensis, M.musculus, R.rattus, M.booduga,
G.ellioti, R.melatda and F.pennanti.

Jammu & Kashmir {Non AICRP reports): No information is available on cropwise
distribution of rodents. But species reported were H.indica, Rattus sp. M.meltada,
T.indica, B.bengalensis, marmots, hamsters, voles etc. (Table 4).
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Table 1 : Rodent species distribution in major crops ¢ various states of India

STATE WHEAT RICE MILLETS MAIZE & PULSES  GROUNDNUT
JOWAR
Andhra NA® Bb, Mb NA NA b, Mb Bb, Mm, Mb
Pradesh
Assam & o Bb. Bi, Mb, Other spries are R, Rn, Oremomys lokriah [Squirrals)
Manipur Hs
Bikar MA Bb MA MA NA MA
Gujaral Bh, Ti, Mm 8b, Ti Mm  Bb T Mm 8h Ty Mm  Bb Ti Mm 8h, Tt Mm
Haryana Major species repried are Bb, Mm, NI T
Himachal 8i, Mms, 8h, Mms, MA g, Mms, MA, ' M,
Pradesh’ Mb, Rm. Re Mb, Rm Mb, Rm, Rr
Rr
Jammu & Cropwise nof available. Species are Hi Eitus 5p. Mm, Ti, B, Marmols. hamsters voles
Kashmir elc
Kamataka® Bb, Mm 8b, Rr, 8b, Ti, Mm Ti. Mm. Bb  Bb, Mm, Ti,  Bb, Ti. Mm
M, Mb. Mp Mb
Kerala® NA. Rew, Ft, Fp, Bi, Bb, Ti, Mb, Hi, Vo are ests on planistion crops.
Madhya Bb. Mm, Rr Ti 8b, MaA, Bb, Ti, Mm, Mm, Bb, Rr Fpo, Mm
Pradesh’ Mm, Mb Mb
Maharashirg Cropwise unavaiatle. Rr, Bb, Mb, In. Ti Ge. Hi & Fpalmarum, Ft reported
NEH region NA 8b, Rn, M Bh, Rr, Mb MNA Bb, Rn
Mms Rm
Orissa - - - - - .
Punijat Bb, T, Rm,  Bb, Rm, T, Bb, Ti, Mus 8b, Mm, 8b, Mus. Ti, Rm, Bh.
Ge, Mus Ga, Mus Mus A Mras, Mb
Rajasthan Mh, Ti, Bm MNA Ti, Mh, Ge NA Mh, T, Gg T Mm, AMh
Sikkirm Cropwise distribution not available 8h andRattys ratoides, voles reported
Tamil Nadu 8b, Mb, B, Mm, MA M, Bb. Mm, Bb, Mm, Mh
Mm, Tj Mb, T Mt
Tripura Crop wise distabution not available. Bb ancatius 5p. reported
Uttar Pradesh  Bb, Ti. Mm, 8b, Mp, Mo
Mb, N, Mp Rr Ni. Mb.
Mec, Mm
West Bengal Bb

Other spcies are Ti, Bi, M. M. Mb. Mo reported

1. APPLE, PEACH, PLUM, PECAN-Bh, Rr, Mms, Mb, Ge,

2. CARDAMOM - Fom, B5; Coconur-Arm, Rr- Cocos

Ft, Rr

3. COCONUT-Rrw, Fr, Fom, B, Bb, T, Mb, Hi' Cocos - Rr, Fifpm. Mhb
4. SOYBEAN - Rr, 85 Mm

Bb-Bandicora bengalensis- Bi
Funambulus teisteiatus.

Bandicota indica; Fo  Funambus aalmarum Fon Funambulus peanantic £1 -
Ge - Gollunda elion: Gy . Gerbilus gadowl Hy - Hysteix ndica Mb-Mus boodigs,

Me - Mus cervicolor: Mh -Mus hurrfanae,  Mm- Millardia meltda; Mms-Mus musculus, Mg - Mus plarythris,

Ni - Nesokis indica; Rm
wrougfitonn: Rs

Rartus sihkimensis, T -

Rartus meitada: Ry - Ratius niides, - Raftus raitus: Arw - Raitus ratius
Taters indiea; NA-N' availahle
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Table 2 : Rodent damage and species infesting food crops in India

Crop Stage Damage (%) Species State
YL (vield loss) '
WHEAT Seedling to Maturity 5.9 Rajasthan;
(Triticum - Preharvest 18.7-21.3 Mh, Ti, Rm Ra;asthan
aestivum) -do- 6.3-8.2 Bb, Rm H. Pradesh
-do- 3.9-52 Bb, Ti F'unjab
105-216kg/ha
Pre harvest 3.9-12.0 Bb, Rm F'unjab
-do- 100-200kg/ha Rm M.Pradesh’
-do- 8.0-10.0 Bb u. Pradesh
~-do- 2.7-20.9 Bb, Ti GUJarat
-do- 5.0-10.0 Bb, Mm Karnataka
: 3.0-21.0 Bb, Ti, Mm Gujarat’
4.4-14.9 Bb, Mms, Mb, Rm,
Rr H.Pradesh®
RICE Pre harvest 11-17.5 Bb, Rm Punjab®
(Oryza saliva) 46-528kg/ha i
-do- 98-213kg/ha Bb U.pradesh
-do- 1.3-6.7 Bb, Rr M.Pradesh
-do- 10-12.5 Rn, Bb Meghala o
-do- 4.3 Rn, Bb Mizoram
Grain formation 9-10 Bb, Mm, Mb Kamataka’
Milky stage 12-45kg/ha
Pre-harvest 45-90kg/ha Bh, Mb, Mm Karnataka'
Post-harvest 15-50kg/ha
- Hill regions 1-44.5 Bb, Mb Karnataka''
Hill region 62-79.7 Bb Karnataka'
72kg Bb,Mm, Mb, Rr Karnataka
Seedling 8.22 Bb, Mb, Mp
Harvest stage 17.56 A.Pradesh™
Milky to maturity 46-16.8 Bb, Rn, Mm NEH region®
5.0-8.2 Bb, Mm, Mb, Rm,
Rr H,Pradesh®
3.17% YL Bb, 3i, Mb, Rs** Assam®®
PEARL MILLET Seedling Almost 100% Gg Rajasthan'®
(Resown)
Milky, Grain Considerable Ti, Mh Rajasthz-m15
3.0-12.0 Bb, Ti, Mm Gujarat
FINGER MILLET,  Milky, Grain 6.0-12.0 Bb, Mm, Ti Karnataka'
(Eleusine :
coracana)
MAIZE Cobs 9.8 - H. Pradesh
(Zea mays) Cobs .2 Rn, Bb Meghalaya
Seedling 10.7 - Punjab
Seedling 50-80 Bb, Ti, Mm Karnataka’
Cob formation 7.0 Bb, Ti Karnataka’
Harvest 125 Ti, Bb, Rr, Mb Karnataka’
Cobs 3.5-24.0 Bb NEH regjlons
5.0 Bb, Ti, Mm Gujarat
1.9-5.0 Bb, Mm, Mb, Rm, H. Pradesh®
Rr
JOWAR Seedling 4.0-7.0 Bb, Mm Karnataka'
(Sorghum vulgare) 4.0-10.0 Bb, Ti, Mm Gujarat‘“
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Crop Stage Damage (%) Species State
YL (yield loss)
BENGAL GRAM Pods 2.5 Mm M.Pradesh '’
(Cicer arietinm) Plants & pods 11.0 Bb A.Pradesh’
3.0-25.0 Bb, Ti, Mm Gujarat®
PIGEON PEA 3.0-7.0 Bb, Ti, Mm Gujarat
GREEN GRAM Vegetative growth 10.0 Bb, Mm, Ti Karnataka’
(Phaseolus 5.0-6.0 Bb, Ti, Mm Gujarat™
aureus)
COW PEA (Vigna 4.0-18.0 Bb, Ti, Mm Gujarat™
catiang) ' ;
RED GRAM Seedling 50-100% Bb, Mm, Mp Karnataka?
(Cajanus cajan) Pod formation 2.0 Bb, Mm, Ti Karnataka
SOYBEAN Green pods 27.27 Bb, Mm, Rr M.Pradesh'®
(Glycine max) 44.76 -do- M.Pradesh”
: Pod formation 0.6-3.0 Mm, Ti Karnatazga?
GROUNDNUT Plants & Pods 3.9-18.0 Ti, Rm, Punjab
{Arachis hypogea) Pod setting 4.5 Bb, Mb, Mm Gujarat
: Pod maturity 6.9 Bb, Ti -do-
Harvesting 73 Mm -do-
During rodent outbreak -do-
Seedling 2.9-854 : -do-
Peg formation 30-40 Bb, Ti Karnataka’
Mature pods 2% Bb, Mb -do-
Hoarding 4.0-8.0 Bb, Mm -do-
Pods 3% Bb, Mb -do-
0.26-10.1  Bb; Rm NEH region>
2.0-7.0 H.Pradesh’’
SUNFLOWER Sown seeds 70 Bb, Mm, Ti Karnataka®

(Helianthus anus)

* Mus mus musculus; ** Rattus sikkimensis

{1) Singh & Saxena, '89 (2) Jain et al., 93a (3) Sheikher & Jain, 91a (4} Malhi & Parshad, '89 (5) Parshad, '91
(6) Rana et al., '94 (7) Sridhara, '99 (8) Anon, '91 (9) Patel et al., '92 (10} Singh et al., '94 (11} Chakravarthy
et al., '92 {12) Prakash et al., '86 (13} Sridhara & Krishnamurthy, '79 (14) Rao & Singh, '83 {15} Tripathi et al.,
'92 {16) Kumar & Misra, '93 (17) Anon, '95 (18) Dubey et al., '92 {19} Khatri et al., '87 (20} Awasti &
Agarwal, '91 (21) Parshad et al., '87 (22) Mittal et al., ‘91 {23) Pathak & Kumar, '01 {24} Butani & Vyas, '05
{25} Sharma '05 (26) Anon '04.

Karnataka: B.bengalensis, M.meltada were pests of wheat, B.bengalensis, T.indica
and M.meltada infested millets, maize and jowar. B.bengalensis, R.rattus, M.meltada
and M.booduga were pests of rice, B.bengalensis, M.meltada, T.indica and Mus
platythrix damaged pulses and groundnut was infested by B.bengalensis, T.indica
M.meltada, and Mus booduga. The plartation crops viz., cardamom, cocoa, rubber,
coconut were damaged by F.palmarum, F.tristriatus, R.rattus, R.r.wroughtonii
and H.indica (debarking).
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Crops Slage Damage (%) Spercies State
YL {yeld loss; kgthe
). COMMERCIAL
COTTON Bolls 32232 N, Rm Gujarat’
(Gossypium sp. ) Damaged bolls 550 Bh Tan‘ulNa u’
4 -HO &b, 71 Mm Gugar.tl
SUGARCANE Fartial damaas .
(Saccham to canes 21-216 Bb, Ti, fm, Punjab’
mmm] Mr.l?
Dried canas 32 2 Pun}an
Ratoon cana 150-30.0 - u. Prudua:-:.h
WHtRcu Indging 8 Ti, 8 i F"ra-l:leah
With lodging B G 1. 8 -do-
Lodging of canes ¥l 5201300 Karnataka'
5.0-8.0 Bb, Ti. Mm Gujaral
MARIGOLD Harvesling 40-5.0 B Karnataka
{ Tagetes erscla)
ILHORTICULTURAL CROPS
(i) VEGETABLES
TOMATO Ring of lrults 111-37.3 &b Punjab”
(Lymparsﬁ:um Rind of frults 160 Ti, Mh Rm Haiasthaﬁn 1
esculentum) Mature fruits 135165 gh, T Hawan%ﬂ
Mature fruits 26-35.6 fh. Am Gujarat -~ _
Malure fruits 5.0 f=fs) I‘i.'arnﬂtﬂliaa'I
510 Ti Gujarat
Lpto 10.0 Hb Karnataka
Flowenng a0 8b Karnataka'"
Fruiting {summer) 6.0 8b, Mp, Ti Karnataka'"
Harves! 50 Bhb Karnataka'
KNOL-KHOL Bulb formation & 5060 Bb Karnataka ™
(Brassica oleracea harvest stage (summar) a
var gongiindes) 2.0 kharif ah T Karnataka
POTATO Saedlings 5.0 B, Mm Ti Karnataka™
(Salanum tuberosum;  Flowenng 4.0 Bh -go-
Fruiting 6.0 B, Mo, T -gdg-
Harwas 5.0 8h -dn-
1580 &b Haryqnu
PEA (Pisum sativum|  Seeding 11 8b, Rm Punfab
Fods ngd Bh, Rm Punjab’”
Pods 1.8-66 Bh, Rm H Pradeah
Plant stand 18.7 Mh T Rajasman
2380 M. Gy Mb 1
Rm, Rr. Ge H Pradash
CABBAGE (Brassica 2590 Mm Mo, Rr. H.Pradesh*’
var capitata) RAm Ge .
Head formation 5.5 Bh Karnataka =
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Crops Stage Damage (%) Species Siate
YL (yield loss; kg/ha )
BRINJAL (Sofanum Harvasting 2060 Bh Kamalaka "
melangena
ChLH.iFLﬂ'E"H'EF! 23127 Mb, Bb Mb H Pragesh™
(Brassica oleracis) Rim. Ry
444-13.8 Bh, Mm, Rm s
Mb H Pradesh
-6 Bb, Mm. Mb. T
Kamatﬂﬁﬂ“
CARROT (Daucus 40-11.0 Bh, Mat, T Gujaral
carnla) Harveshng 4050 Bb in summaear .
Bh, Mp i | Kamataka™
K harf | -
CUCUMBER AL maturity 8.8 8L, Ti Haryana
{Cucumis sativa) AL maturity 4 8-18.8 Bh T Gujaral
50-10.0 Bb. Ti. Mm Gujarat™
upto 10.0 8 Karnataka®
MUSK MELON Unnpe & nipe fruits 53-8 Bb F'un:ab“
{Cucumis melo) Ripa fruils =
118 8b. Ti, Bm, Haryang,l'
FRENCH BEAN 40-70 Bb, Ti. Mm Gujarat"
{Phaseoius vulgans) 50 Bb, Mp, Ti Karnataka
BOTTLE GOURD Al malurity 14.6 Bb. T Haryana ~
(Lagenaria siceraria) Al maturily 4.1 Ti, Mh Rajasthan’
Al maturity 41 86, Ti Gujarat
Al maturity 401060 Bb, Mm Haryana'"
BEETROOT (Beta Pre harvest 40 8b, Ti, Mp Karnataka*'
vulgaris) .
CHOW-CHOW 1] ab. Mm, Mp Karnataka
(Sechium edute) R
OMNION (Alffum cepa) 0 Bb, Mb, Mp Kamataka
RIDGE GOURD (Lufta At maturity Upto 10.0 Bb, Mm Karnataka™
aculangula)
SWEET POTATO Tubers 3080 Bb. Mm, Ti Gujarat’
(lpomuea batatus) 4.0 8. M, T Kamataka™"
SPONGE GOURD At maturily 0.8 Bb, Ti Haryana =
(Luta cylindrica)
CHILLI At maturity 35117 Bb T Gujarat’
[Capsicum annum) 40-60 ab Gujarat™
0.6-1.0 Bb, Ti Karnataka'
Mp, Bb Mb, Rr
H Pradesh*
LUCERN (Medicago 50 &b, Tt Mm Gujarat
sativa)
FRUNTS )
WATER MELON Ripe fruits 99198 8. Rm Punjab "
(Citrulius vuigaris)
SUMMER SQUASH At maturity 5.2-18.4 Bb Punjab’
{Cucurbita smoschia) At maturity 14-16 ab, T Haryana'
APPLE (Pyrus malus) 17 0-40.0 Bb, Rr. Mm, H Pradesh*
Ge, Mb
PEACH (Prunus 2070 Bh. Mm. Mb, H Pradesh®
persica/ Rr. Ge
P.platycarpa)
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Crops Stage Damage )/ SpECIES Stale
YL (yield lossy'ha )

PLUM . 1020 Bt M Mh H Pradash’™
Ar, Ge i
BER (Zizyphus jujutal  Mursary B.D-B0D Ti. Fp. Mm. Mb Ragasthan
PECAN, (Carva Roal damage 1T 4 Gb H Pradesh
ilinoernsis) 1667 Bh Mm. Mhb
Hr Ge N
SARPOTA (Acrus Ripening stage 5.10%, Fp Bh T Karmataka'
sapota
FIHEALHE Seminpe & npa a5 Hn, Bb I‘-.!neq;it‘h:na5!-'.|E|"'I
(Ananss comosus) -to- 47 Rm, Bb Mizoram =
Seminpe da 4 Rr Tarmill Ni’ldl.l‘a
Ripening stage 2617 Bhb. An Rr NEH region
BAMANA (Musca Fruits 1.0-20 Bt Karnataka™
sapigrtum)
POMOGRANATE Fruils 6.1-11.3 Fo Rajasth nnl‘;
(Pumicia granatim) 10-12% Fpm, Bb Karrstaka
COCONUT (Cocos Root damage in 2
nucifera) nurseres fi.8-8.0 Bb I{surr'ﬁl.h!zd-:aT
Tendar nuts 120-150 Fpm. Rr Kamal%ha
Tender nuts 21 0-285 Rrw Kerala® =
Tender nuts 147 Rr A Pradesh
Tandar nuls 4.5-550 Rr La}cshaﬂwu &p
islands”
Tender nuis 320 Rra Mdam?qn
|slands
Muts 150 8w, 5c Tnpuram_
7.0-11.0 Rr Gujarat™
COCOA, ({The obroma  Pods 50.0 Rrw, Ft Tamil Nagy™
cocoa) Pods 47 6 Rrw, £ Karnaial-..aﬂ
Fods 12.57 Fi 1'~ia=u*1'-atal'=a]:r
10.28 Rrw Kamalak%
51 3600 Rrw, Ff, Fpm Kerala™
CARDANMOM Capsules B.7-12.6 Fpm, Bh
{Elgtiaria Greenish yellow .
cardarmormuim) Capsules 200 Fom. Bb Karmataka®
In plans 120
In slopes 14
Average 120
OlL PALM (Elaeis Seadlings 450 Rrw Kerala™ .
' 5] Saplings 112 Bh Tamil Nady
Seedlings 10.0 Rra** Andaman'1l
Saplings 29.5 Rra Andaman
Tandar & npe nuts 50.0-57.3 fra Andaman™ 3
CASHEW Muts 5 Tnuls/day Rb, Bb Kerﬂra:
{(Anacardium Seedlings : Fpm, Bb, Hi Kerala
M} Hr ;
RUBBER (Hevea Nursery Rool damagi Bb. Bi Kerala 'TJ_':
Urasilvensis) young plants Dabarking Rm, Hi Kerala =
T i NUT Muts 432g/lren Fpm Karnatakaj:
catechu) MNuts 20% Fam Karmataka
Flowering 20-3.0 Karmnataka'

ra inwica, Am-Rarrus maitags, Bb-Bendicots bengatensis: Mh.Mevo hurranae: Mo-Mus plarythrs. e Battus ratus, Ge
oot Mb-Aus boodugs, An-Rarthus nitidus; Fp-Funsmbiules peodl, Fpm-FunambBiulus padmavien, Brwe-A o weroughfoon,
! Sv-Seiurus vilgans, Sc-Seawrus carolinensi. Fr-Funiius nsmatues, Rb-Aattus anfon, HeRysins indica
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{1)Rana et al,, 1994, (2) Neelanarayanan er al., '1984a, {3] Ahmad & Parshad 1985 (4) Parshad, 1987 (b} Brar
& Awasty 1982 (6) Singh et al., 1988 (7) Chakravarthy, 1983 (8} Malhi & Parshad, 1992 (9) Pasahan &
Sabhlok, 1993 (10} Kotadia et a/., 1993 (11) Advani & Mathur, 1982 (12) Anon, 2004 (13} Anon 1995 {14)
Kumar & Pasahan, 1995 (15} Chopra & Parshad, 1986 (16) Rana et al., 1999 {17) Sheiker & Jain, 1991 {18)
Singh et al., 1994 (19) Nagarajan et al., 1994a (20) Sridhara, 1989 (21) Guruprasad & Srihari, 1983 (22)
Advani, 1985 {23) Rao & Subiah, 1982 {24) Advani, 1984 {25) Sarkar, 1986 (26) Bhat et a/. 1981 {27} Thyagaraj
et al,, 1986 (28) Srihari & Chakravarthy, 1992 (29} Bhat et al., 1990 (30) Nagarajan et a/., 1994b (31) Subiah,
1883 (32) Bhat, 1978 {33) Abraham & Remamony, 1999 {34} Nambiar, 1949 {35} Bhat, 1990 (36) Basheer &
Jayaraj, 1964 (37) Jayarathnam, 1980 (38) Nehru & Jayarathnam, 1985 (39) Naidu, 1949 (40) Butani & Vyas,
2005 (41) Anon 2004 (42} Anon 2005 {43} Pathak & Kumar, 2001 {44) Sharma, 2005 {45} Sheikher & Jain,
1997 (46} Chopra & Kapoor, 1993 (47) Govind Raj & Srihari, 2000 {48) Chopra et al., 1999.

Keraia: Cropwise data on species affecting is not available. But plantation crops
such as coconut, areca nut, rubber, cashew and cocoa were damaged by R.ratius,
R.r.wroughtoni, F.tristriatus, F.palmarum, B.indica and B.bengalensis. Other species
reported were T.indica, M.booduga, H.indica and V.oleracia.

Madhya Pradesh: B.bengalensis, M.meltada and R.rattus damaged paddy, T.indica,
B.bengalensis, M.meltada and M.booduga infested rice, maize and jowar fields.
Pulses were damaged by M.meftada, B.bengalensis and R.rattus. Pests of soybean
 were R.rattus, B.bengalensis and M.meltada.

Maharashtra (Non AICRP reports): R.rattus, B.bengalensis, M.booduga, M.platythrix,
T.indica, G.ellioti, H.indica, F.pennanti and F.tristriatus reported from cultivated
fields {Table 4).

NEH region: Rice was damaged by B.bengalensis, R. nitidus and M.booduga while
maize was affected by B.bengalensis, R.rattus and M.booduga. B.bengalensis
infested legumes and soybean. B.bengalensis and R.nitidus damaged groundnut.
Pine apple orchards were infested by B.bengalensis, R.nitidus and R.rattus. Animal
facilities were inhabited by R.rattus, M.booduga and B.bengalensis.

Punjab: Wheat was infested by B.bengalensis, T.indica, R.meltada and G.ellioti:
rice by B.bengalensis, R.meltada, T.indica and G.ellioti and groundnut by T.indica,
R.meltada, B.bengalensis, M.musculus and M.booduga. Sugarcane pests were
B.bengalensis, T.indica, R.meltada and Mus species.

Rajasthan: M.hurrianae and T.indica are the major pests of pearl millet, green
gram, moth and bean. Near sand dunes G.gleadowi also damages the rainfed
crops. In groundnut, cotton, wheat, mustard and cumin, T.indica, M.meltada and
M.hurrianae are the pests. In the canal command areas T.indica, M.meltada
M.booduga, B.bengalensis and N.indica infest. F.pennanti was a pest on orchard
crops. B.bengalensis is progressively invading irrigated crop fields. 3

Sikkim: B.bengalensis, R.rattus rattoides, voles reported.

Tamil Nadu (Non AICRP reports): B.bengalensis, M.booduga, M.meltada, T.indica
were the major rodent pests of crops (Table 4).

Tripura: B.bengalensis and Rattus sp.
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Table 4 : Species compasition of rodents in crop fiels in states not covered by (AINP) on Rodent

Control
Crops - o .
State Paddy W heal Ground Rag  Cuthwaloea Rics:+ Sy tsan
) ) Mt flﬂlcllﬁ W heat
TANDAMAN &  NA' N NA NA  Mc NA NA
NICOBAR
ISLANDS .
ARUNACHAL N MA N NA MY M, MA
PRADESH
BIHAR Bb' hA M MNA  NA KA NA
GARHWAL Bh Mp, Mo, NA HA NA  MA NA NA
HIMALAYAS Mms, NP
HARYANA NA Bh=Rm= TS NA  NA NA N
Ti=Mb
G0 GSkgMa
MAHARASHTRA MA MA MA M, Bh, b, N NA
Mp. Ge, Ti
Ft, Hi"
TAMILNADLU  Bb>Mm='Mb  Ma BheMm=M  NA  NA Cevtton  Sugarcane
Bo=Mm=Mb"  Bh=pm>
Me'
UTTAR NA Bb. T Mm' NA NA BB Mm Bt Mp. Re™ NA
PRADESH My
B> Ti=Mb
MmN,
Ga, Wa'
WEST BENGAL r-m;;" WA MA MA  Mp' NA MA
Bh
SIKKIM NA NA, NA NA  Bb Mph, N NA
Mm, Red
Reh, R,
Rny, Rn,
Rrt. R,
Rrty, Vo,
HA, Vale
marmat' "
and
species of
Squimels =

Mph - Mus pahari pahanri; Red - Rattus edwards: edwards Reh

fulvescons, Rov - Rattus niviventer fepla, An - Rattus otidus tidies; A
rattus tistae; Rrb - Rattus rattug Brunmesculue, Vo
Mus musculus; Bb-Bandicors bengatens:s: M-Mesoka wdice Wh-Mus booduga: T

i3

Aarres eha eha, RIF
Rarrus ratrordes rateomes: Bt
Vardefewo oleracea dumeticols. Me-Mus cervicotor, Mms-

Ratrus fulvescens

Rattus

Tarerd srrchica; Fr-Funambolus

fristriatus, Ge-Golunds siiar; Hi-Hystrie inthea. Br-Rartus rans, Hi-Hysineg hodgsan,  NA* Mot available

1Y) Mandal & Ghosh, 1984

Passhan, 1995

aan, et @, 1996: (11) Mandal, 1282- (121 Mathus eal 1886 (13) Mathur & Bhaduria,
ef al, 1983; (15) Bhaduria & Mathur, 1994 (16)dandal & Ghosh 1980,

117} Chawraborey

! 12) Mandal, 1381: |3) Bannerje, 1996; (4) Sheikher ot &/, 1983 (5) Singal &
16} Pradhan. 19B9; (71 Nealansrayanan eal,. 1995: (B} Ibid, 19%&, (9} |big, 1897 (13

1998. {14
1975
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Uttar Pradesh: Sugar cane was damaged by B.bengalensis. R.meltada, T.indica
and M booduga. Species reported for wheat and rice are B.bengalensis, T.indica,
M.meltada, N.indica. M.platythnx, R.rattus, M.booduga and M.cervicolor.

Extent of damage: The range of damage to food crops and commercial crops viz
fruits, vegetable and plantation crops are depicted in Figures 1 and 2. Amongst
food crops maximum damage occurs in pearl millet, jowar and red gram at seedling
stage/sown seeds. The other crops damaged upto 10% and above are, wheat,
rice, pearl millet, finger miliet, maize, jowar, Bengal gram, green gram, cow pea
and groundnut.

Amongst non-food crops, maximum damage was seen for Ber followed by
cotton (seed), coconut, cocoa, oil palm and apple. Considerable losses were
inflicted to sugarcane, cucumber, water melon, pecan, pine apple and areca nut.
Damage to carrot, musk melon, bottle gourd, chillies, summer squash, sapota
and pomegranate, was also around or above 10%. This consolidated data from all
over the country qualifies rodents as serious pests of almost all cultivated crops
in India.

Information is available from publications made now and then on rodent
pest species in states where AICRP on Rodent Control is not operating, (Table 4).
Information is awfully lacking for Andaman & Nicobar Islands, Orissa, Bihar,
Uttaranchal, Maharashtra and West Bengal. The two exceptions are Tamil Nadu
and Uttar Pradesh where some committed effort is seen on the role of rodents in
crop fields (Neelanarayana ef al., 1995, 1996 and 1997; Srivastava et a/., 1983;
Srivastva 1992 and Bhaduria & Mathur, 1984). B.bengalensis, M.meltada, T.indica
and M.booduga are the major pests in Tamil Nadu. Uttar Pradesh has a rich
complex of rodent pests comprising of B.bengalensis, M.meltada. M.booduga,
M.platythrix, T.indica, G.elfioti, V.oleracia and R.rattus. Generally B.bengalensis,
M.meltada, M.booduga are seen in most of the states. N.indica is limited to north
and north-west India. T.indica is ubiguitous. Sikkim has very rich rodent fauna
(Mandal, 1982), but their status is yet to be determined.

The data compiled in this compendium demonstrates beyond doubt the
extensive damage caused by rodents to almost all cultivated crops in India. The
relative abundance of species, the occurrence of different species complexes in
different agro- chmatic zones of the country, the biology of the species, the
extent of damage, the vulnerable stages of crops susceptible to rodent depredation
have been well documented across the country, in most of the states. This
information is expected to contribute significantly in improving rodent management
strategies for different cropping systems and crops in the country.
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