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INTRODUCTION



INTRODUCTIION

Rodents have come to play & very decisive role
in the food and health prodlems of man the world over.
Ihe heavy damage inourred by them to the orops in India
is gaining seriou: concern and the very high population
of rats is poignantly realized both in urban and in rural
areas, The losses oaused by rats are not oconfined to
field orops, subastantial quantitative and qualitative
losses are inflioted to stored grains also. The many
dreaded diseases they apread among human beings and live-
stook also warrant an immediate fooussing of attention on
this matter of national importancs.

Inoreasingly avare of this faot, multifarious
efforts are in progress to tackle the problem on a mational
level. A olear underatanding of the problem with respect to
systematios and ocoology is vital in any rodent oontrol
campaign, Rat infestation depends on various faoters, of
vwhich, the rat speciea, its accessibility to the property,
the environmental oconditions avallable for shelfer and
feed oto, are a fow of the moat important.

The ravages dus to rat menace ia no lesa in Kerala.
The State is blessed with rioh flora and faunsa providing
2 coay habitat for a number of rodent species. Information



on the bio-eocology and distribution of rats in the State

is quite meagre. An exhaustive study of the distribdution,
bio=ecology and fossorial habitas of the species is an
essential pre-requisite to suoveszful rat ocontrol campaign.
Tha present studies have been taken up with the objective
of gathering some information on the distribution and habits
of rats ooocurring in the State.

In an integrated strategy of rat population management
the use of suitable mechaniocal traps is of considersable
importance., A detailed study about the uses and limitations
of indigenous traps would be helpful for the identification
of the promiaing ones that ocan be recommended for adoption
on a large soale, Studles on indigenous traps in use in the
Jtate have also been taken up to meet the above desideratun,
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ABVIEW OF LITs ATURE

A, Iraps

Pits have bassn used to catoh rodents (Fisher,1895:.
The besat sucoess with pits hag been with the ald of steep-
sided trenches, the bottom of whioh have metal or gla.ed
earthen ware ocontainers to hold animals asg they £all in
(Kinoshita and Shibota, 1954), Philip Goose (1921)
reported 'Nilgiri trap' being used by the tribal olasa,
'Inular® of Wilgiriy, to oatoh hares and jungle fowl,
Here gluss are used for trapping, in whioh a atioky
substunoce antangles the animal, Bird lime is extensively
used to catoh amall rodents (Bourke, 1925).

Pot trap oonsists of a round earthen pot 8" diameter
and 6+" height with a oupsheaped 1id and seven wooden pegs,
eaoh of one foot length, 7The pot is balanoced in an in-
verted position at a height of 3" from the ground level
over a tripod of three pegs, one of whioh is slightly
raised, The 1id is firmly fixed to the ground, sujported
by the remaining four pegs all around. The bait ia placed
on the 114 and inside the pot. The rat after eating the
bait on the 1id tries to eat the bait inside the pot whioh



on being disturbed, falls on the l1lid and iraps the
rat (Ali, 19%8).

Abrahanm (1959) gave desoription of an indigenous
trap (The Thanjavar bsmboo trap) used in rice fields
and ooconut grooves of Thanjavar ares of Tamil Wadu
State. Ghosh (1960) recorded the utility of bamboo
hammer=trap in oontrolling rice field rats in Burma,

The different typss of traps used in India in-
clude box trap, break bask trap, snap or guillotines
trap, well trap, pit trap, pot trap, barrel trap, wonder
trap, ocage trap, bamboo arrovw trap and the posi trap.
(Keddy, 1965, Deoras, 1964; Mehta 1961 and Rai 1972),
Acosrding to Deoras (1964) wonder traps developed by the
Haffkine Institute have been quite popular in India,

Pottery traps are used in Iran, Afghanistan and
"alkistan (Ve Cardi, 1967). Other traps include the
netal live-catoch-wonder trap developed by the Hafikins
Instiiute, BDombay, amall wooden live catoh trap in
‘angoon, metal break baok trapa'anﬁ wiremash single catoh
live traps in Hongkong (Sawford 1970; Drummond, 1974).

Majumdsr (1968) gave brisf dssoriptions of different
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types of rat traps used in India and atated that ths

gnap trap wags found to be the relatively bsiter and more
popular, The traps are generally effeotive to kill bait
ghy rats in cirocumstumocs where the use of poison baits
will be hazardoug and trapping is uwseful to olsar amall
infeatations or to prevent re-invasion following control
compaigns (Davis, 1970). <he efficiency of bamboo noose
trap in controlling B. bengalenais 1s desoribed by
Pisharody and Thasmpan (1976). 1he effectivensss of two
rat traps, bamboo anap back=-cum noose irap and plank
trap wag teated in a aocoomat plantation by Chandy Kurian
ak al:(1977). Pingale gt al, (1967) suggested effective
methods of putting up rat traps under field conditions,
For trapping field rodenta, runway traps are to be get in
the natural pathways made by the animals, As far as possi-
ble, large and complicated traps are not to he used. Iraps
shioh are open at both 3ides are relatively better than
single enirance tra.s. Ioken amounts of bait materials
should alone be gprinkled at the entrance of the trap

and the bulk of bait exposed on the treadle or tri.ger
plate, Zhs traps should be set firmly on ths ground so
that thess are held in (ho same position even when the



animaia attempt to enter them., Tleaning up the area
asround the entrances of traps will bs useful in attraot-
ihg the rats,.

According to Storer (1958) humen odour from
nandling traps will not keep rats and mice away from the
traps, PFitswater (1966) reported that the odour of other
rats tends to draw more rats into the traps,

B. Biology, Binomios and hablits of rats

In India the rats (Pamily - Muridae; are represented
by two sub families i.z., Murinae comprising of the genera,
Apcdenua, Bendiocota, Shirepadomya, Daonoyms, Colunda.
Iiliardir, Mua, Nesokie, .attua, Yandeleuria and CGerbillinas
comprising of Cgrdiliug and Iatera. Deoras (1964 liated
out 42 spesiea of rats as ooocurring in Vepal, 3huatan,

Siciim and different states of the Indian nion. Krishna-
kumari (1965) and Yashoda (1968) classified the Indian
rats and mice into domestioc rats and field rats and the

importent species are as follows:-

1. Jomegtic rats.

(a) iabius rattus Linnasus



(b) Mus musoulus Linnseus
(o) Bandigota indica Bechatein
(d) .Lattus porvegioua Berkenhout

2. Mield rats

(a) Iatars indicg Waterhouse
(v) Millardis gleadowl Murray
(o) Millardia meltads Gray

(d) 3Zapndicots bengalansia Gray

1« The Indian Cerbil or Antelope-iat

Of the four sud gpeoles of I. indiead viz., (1) i.4.
dndica (2) i.4. gevionioa (3) I.i. hardwiokel and (4) 1.4.
cuviari. £.4. guvieri is widely distributed in Jouth India
(allerman, 1961). According to EKrishna Ayyar (1931) i.4.
ouvigri had their permanent residence in bushea, prickly
pear and such suitable places. 1. indica w:s usually
found in ocultivated lands under bushes hedges and in open
plains (“rishna Kumari, 1968; Yashoda, 1968),

ise burrows of i.i. guvieri had more or leas a



straight ran and the depth might vary from C,5 to 2 feet.
ine buarrows might have more ihan ona entrance, . hoge
burrows were cften mads in a day and were not extensive

as thoee of Cunomyg (£rishna Ayyar, 1931)., Tingale gt al.
(1367) observed the burrows of this species to be very
much elongated with winding passages, a number of emergenoy
esoapes and a bresding or living chamber in the centre.
Yaghoda (1363) reported that the rats dug burrows in open
plains and in rocky regions around culiivated fislds,

‘he indiostion of inhabitansce of the burrow system could

be made out by the presence of beaien pathways from one
opening to the other and left over out bits of leaves and
alender brenches aoross the pathways. oach burrow systen
had two to four openings and there would be a main entrance
running for some distunoce whioh then branched off into two
or three tunnels.

Srinivasachar (1972) looated the burrows of I.indica
along the bunds of cultivated lands, It oconstrusted
extensive burrows with numerous openings and a large
central chamber, 6 to 12 inohaes long with beds of grasses,

The burrovws of i{.indies was found in sandy areas
«nd one to five adulis generally ocoupied a single burrow,



These garbils made the deapesat burrow (10.J.5 om) and

the radius of the burrow ranged from 4,5 cm to 7.7 onm
(Sundara 3ai, 1972). 3indre and Prem 3agar (1375)

found that the burrows of i. indiag were some what
complicated having one to ten surfaoce openings, In some
burrows one or two surfaoce openings were blocked with
small nuntity of soil and were temporarily out of use,
Sush openings were readily used by the rats in case of

amergency.

Sarnett and Iswar Prakash (1975) noted that the
burrows of i. indiga were of simple paiierm with thres
to .en openings, a ceniral chamber and & few emergsnoy
esonpes, More than one individual lived in = single
burrow systen,

Yaghoda (1968) obgerved the nests of i. indigs
in oconoealed tunnals, They build the nest -ith hay and
leaves oollected from the nearby plases., Eight to
twalve youn. ones were found in the burrow. According
to Srinivagachar (1972) the central chumber in the burrow
aystem was provided with beda of grasses, sundara Bai

(1972) reported that one to five adults usuzlly ocoupied
2 aingls burrow.



Prem 3agar and Bindra (1970) reportad that in
i+ indigca the peak breeding seasons were Maroch to May
and Aggust to nid Ocicber., In eash of these breeding
seasons i. jndica reproduced one to three iimes, 3Sarnett
and Isvar Prakash (1975) siated that the litter size
in i. jndiga ranged from tw to nine,

Acocrding to Krishna Ayyar (19%1), this species
wag destructive to paddy, espesially atored paddy, out-
side buildings in Aduthurai (Tanjore). Ihsy alao
deatroyed coconut sesdlings in some paris of HMaiabar
by burrowing undernsaih and feeding on the tender
portions of the shoot inside,

The food of i. indloa oonaiatad mainly of grains,
roots, leaves, grasses and inseots, These rats suitably
shifted their food habitas to different items in different
geasons to utilise the materials available in different
seasons (Yaahods, 1908), Irinivasachar (1372, reported
that +. indjcg fed wostly on roota, grasses, seeds and
grains, They pariicularly preferred the ‘narayall’
grass (Syansdon dagtyloni, Jowar and bajra, Aoccording
to undara Bai (1372) these rats feed on graina, roota,
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leaves, insects, sugarcane ete. Mamn (1973) while study-
ing the population level of different species of rats and
nice in different orops found that i. jndica preferred
the methl orop during rabi and brinjal during kharif,
ajosekharan @t ak. (1975) reocorded that i.i. guvieri
oczuged damage to the wheal erop in Andhra Pradesh. Sood
and bi (197%) oould oapture I. jndigs from groundnut,
mai e, wheat and sugarcane fielde,
2, Horway rat, 3roun rat, Barn rat or Jewer rat

iattus norvegioug (Berkenhout)

3lanford (1358-1831) inoluded this species in his

work on Indian mammals but .roughtoni (1919} 4id not consi-~
der it as native to India, According to Ellarmen (1961)
this species is commensal and is distributed throughout
the greater part of the world, It is certsinly not indi-
genous in India, though now found in all large towns and
villages, along the banks of navigable rivers and on
high roads,

Acoording to Sarnett and Iswar Prakash (1975)
-+ Dorvezioua are distributed in tropical countrics mainly
in portas, where it is apparently an introduction from ..urope,
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Acoording to them very little is known about the habits
of i, norveglous in tropieal countries. In temperate
regions, this species was found in fern lands as well
ag cities, It inhabited bulldings, yards, hedges,
fields and ricks.

Pingale et al, (1967) stated that ... porvezioua
preferrad to use the same runvay always and ran cloee
10 walls and between saocks of food rather than aoroas
open gpaoas and exhibit pronounced new object reaction,
Majumder (1963) reported that L.porvezicug was a burrow-
ing type which ocould olinmd and swim and this apeoies
exhibited nevw objeot reastion., It was often found in
ports and large port oitiss, Cotton (1963) found that
thess rats stayed within 75 - 100 feet of their burrows
unleas to travel further for food, The norway rats fed
at any time of the day but were most aoctive during the
first hour after duak.

Joghee (1961} found that i. porvegioug burrowed
to a depth of 18,24 inches, Deoras gt al. (1900) noted
Hi. porvagicus burrowed to a depth of 18,24 inoches, Deoras
et 8d. (1900) noted i. porvegious to be swifter than



3. bengnlenala in burrowing,

Pingale gt al. (1967) desoribed that the nest of
rats in sewer system wers looated mostly in the soil
around them, Largs or medium sisd sewers were runways
and meeting places of individuals that fed on suspended
kitohen wasie at regular hours. The neat waa in amall
aide drain and was inacoessibls for control from the
canals,

3. lLesssr Bandiocot/Indian Mole rat,
Bandicota bengalenaia hengalensia (Gray)

Srinivesachar (1972) indiocated that these were
found in greater parts of "enningular India almost from
bage of !imalayas to Jape Comorin., The south Indian
variety was smaller, usually paler in colour,

It is distributed in uhole of India, but not 80
far suthentic2lly reported from desert of sjasthan
(Barnett and Iswar Prakash, 1975).

Krishnagumari (1968) and Yashoda (1968) atated
that thay inhabitcd the bordsr and bunds of oultivated
plains, gardens and pasture lands, DBurrows would be
found in guoh places wherein they got surplus quantity

13
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and type of food they required. B.h. bengalenals
preferred to dig burrows in fine and moist soil. Henoce
moat of the burrows wers found all along the borders of
paddy and sugarcane fields (Yaashoda, 1963).

Acocording to amairishnan (1968., burrows of
this rat wers oonfined to rice field hunds during orop-
ping season and were found in the field also in the fallow
period, Darnett and lawar Prakash (1975) reported that
these rats were axoeptionally versatile, wide spread and
common speocies, present in irrigated fields, villages
and towns., &rishna Ayyer (1931) reported that the
burrows of 3. béngalensia were long, exiensive and
some what complioated, They extended to 20 or 30 feet
or even more, Ihey had sometimes four or five openings
or exita, tihe runs seldom o beyond a depth of two fset
below ground and are rarely more than three or four
inches in diameter, ihe pressnce cof & burrow was always
indiozted by the hsap of fresh earth thrown by the aide
of the bund, Generally the main entrance was kapt obsourecd
from this heap of earth, 7There were somstimss three or
four branches (even half a dogen) soms of whioh might
anded in blind allsys. Gensrally only one rat, rarely
two were found to inhabit.oue burrove.



Joshee (1961) obgerved that 3, bengalensia
burrowed to a depth of 18,24 inches. Deoras (1962)
had recorded the depth of a . hengalenaia burrow to
be 29 inohes and that one burrow ramified upto more
than 100 feet, Groundnut, paddy and local grains
wers recovered during (Ostober from the cells in the
burrow. 1he fascal pellets wers found not in the
nasts bt in the sadjoining cells,

The burrow of 3. bangalenaig were largest and
tortuous compared to thoase of M. paliada., i. indica
-and M. booduga and it had 1 - 2 openings, 1 - % bed
chambers and 1 - 3 food chambers and usually there was
only one adult per burrow (Anon., 1965).

The inhabited burrows could be identified by
the preasence of gritty excavated earth near the openings.
There would be ons main tunnel rumning in zig - zag
manner throughout thse area with openings closed with
fresh head of mud. 3urrows exiended over a wide area,
sometimes even few yards tazing many turns, ending in
a oircular living chamber. 35wmall oiroular chambers
were axcavated along the zig - zag path or to one aide
of it. Many times these circular ahambers would de dug
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one above the other resembling the gallery (Yashodsa, 1508),
She also reported 3 - 5 openings uwhile acscording to ‘rem-
Sagar and Sindra (1973) there wers 2 - 12 surface openings.
Sundara 3al (1972) recorded that the depih of burrow
rangad from 30,5 om to 122 om with the average of 74 om,

In the nestin. chamber, the female lived with the litters,
tagi, paddy etc, were hoarded during the harvestiing
season. So0il was fine and the molstwre ocontent of the
burrow was very high.

Acoording w Prem Sagar and Bindra (1973) burrow-
ing pattern of 3. benzalenais was very complex and
interesting. The males and females live in separate
burrows. At a short distance from the main surface
opening of the burrow, the tunmnel branched off into two
o five lanea, about fifty per cent of uhioch sometinss
torminated in blind alleys or food chambers and the rest
were gometimss found to he artifiolally closed, In the
oontre at the maximum depth of the burrow thers waa &
large oircular or semiciroular area which was found to
be utilised by the rats as a bed/brood chamber, This
chamber could be reached by the rats only after going
through eig - zag alleys. The brood chamber aontained
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wheati strav and gragses, 3esides, the burrow contained
a8 couple of food chumbers in which were found wheat cars
arranged systematioally one over the other. In tne
vurrows containing the male bandicot, the bed ohamber
314 not cont:in =ny nesting material, However, it also
contzinad 2 ocouple of food chambers aimilar to those in
the burrows of the feuale bandicot rat,

iajasekharan and Bdwin Dharmaraju (1975) observed
that the averags lengih of burrows of B.hangalsnaia was
3,87 m in alluvial soils while it was 5,37 mand »,28 m
in olay loams and heavy blsock clays respectively. In
paddy fislds the average length of the burrow was 5,76 m,
The aver:ige dizmeter md number of openings per burrow
were 7.45 om and 4 respectively. Maximum number of bed
chambera in a burrow were two with the aige ranging
from 7.5 % 10,0 om to 3u.0 x 45.5 om,

Deoras (1966, oould collest 14,05 kg of food
from thirty burrows of 3. hengslensis. Pisharody and
Thampan (1976) reported th:t B. h. beneslenala operated
in ocomplete darkness and oould deteot food from under-
neath the 20il and reaoch the food exastly at the right
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spot by burroving aeross undsrneath the soil surfase
following the intensity of smell, I some one opens
the outside opening of the burrow, the rat would return
within minutes to olose the opening with soil,

“ingale gt al.(1967) reported that 3.penszalensis
breeds during September -~ Ostobar and January - Maroh
eoinciding with the fag end of short leaf blade stage
of orop of paddy, the liiter aize being 5 to 13,

Yashoda (1568) reported that in the burrow system
of B.bengalanaia only two 10 three nests of leaves and
hay were commonly found. Prem Sagar and B3indra (1973;
notad that progenies were produced throughout the jyear
except during January, Pebruary and September. March
and jugust were the months of peak btreeding, An fndi-
vidual female producaed 1 = 5 litters during August ~
Decembar and 2 «~ 4 litters during Maroh - July.

fowards harvest time the burrow entrances of
3.bongalensis were found to be unplugged and the galleries
free of loose s0il a3 desoribed by wWagls (1927). The
feeding habits of . bengalenais were desoribved by
Chakraborty (197:). <hen there was abundance of food,
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it conaumed only part of the grain, Adult rats fed in
the open apace 83 well as under the ocover but the young
ones oonsuned mainly the grains stored inaslde the burrow
systcm, The rats bent down mature paddy plants dbearing
near-mature paniclea and eut the earhezds by standing
erect on thair hind bimba, In addition w the gruins,
leaves a:nd atema of paddy, grasses, ococlooagiz and
mollusoa also formed a part of thelr field diet,

4, The 3andicot-iat/Large Bandloot~-iat,
Bandicota indiea indica (3Jechatein)

Acoording to i£llerman (1961) this apeoles is
distributed over aiputana gouthwards through the Indian
Peninsula to Ceylon und in Nepal, Burma, Yannan, Formosa,
Indo=China, Siam, .Java and Suzatra,

B.indica lived around humen dwellings and in
close associztion with sman (Barnett and Iswar Prakash,

1975],

‘he burrows of 3.4. lndlies were dug in the baok~
yard and they entered the house through the lanes, It
preferred to live in light humid suwrroundings. Yesie
were made by soft materials, rags, coiton =nd hay oolisotad
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from nearby surroundings (Yashoda, 1363).

Srinivasaocnar (1963) reported that it fed mostly

on field oroys vagetanblies and grasses.

5« <ne brown spiny mouse

Hus platythrix (3ennett)

This speoles is distributed in Penninsular India,
Kerala to 5ind, Kathiawvar, Cutch, ZLumaon, Punjab,
Mt, Poppa Distriot of Burma (zllerman, 1961),

H. glatvthrix is found all over India except in
Bengal, Generally they made burrows in the red gravelly
#0il on side of a bank (Srinivasachar, 1972).

This speciss are burrowving type and small pebbles
are found near thse mouth of the burrows (A{rishnakumari,
1963 and Srinivasachar, 1972).

6. The Comvon Indian Piesld Mouse
Mug booduiga booduga

ihis speoics is only known from India, It occurs
sommonly in the Peninsula northwards to cutoch and adjacent
distriets, Punjab, Lumacn, posalbly in the Bhutan Duars
and in the Mt, Pappa distriot of Burma (sllerman, 1961),
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H.bhooduia is found in fields, compounda, gardens
and may even enter into the house (Krishnakumari, 1368
and Srinivasaohar, 1972).

rocording to iamaikrishnen (1972) ihe burrows of
this speoles were found in the paddy filelds and were
the smallest as comparaed to other apecies, "ne or two
adults were found in eaoh burrow., 7The lengih of the
burrow ranged from 0 ~ 116 om, while the diameter of
the galieries was only 2 - 3 om, The number of bed
chamber was only one, the sius being 7 x 6 x G om, .here
were no weil defined food chambers in the burrows of
this rodent, Iihey had litters in the months of Geptember,
Ootober and Pebruary and the mumber of young onzs per
licvter ranged from 3 to 9, They were found feeding on
paddy graing in the mature orop as well as the seeds

sown in the nursery.

Considering t:e population lewvel of different
species of raits and mice in different orops, found that
M.booduga preferred radish, sarson and egyptian clover
during rabi season and groundnut during kharif season
(Marm, 1973).



7.The fawn-Soloured Mouse
Hus gervicolor (iliodgaon)

This species is sisilar to M.booducs =nd is
distributed in Ceylon, Peninsular India in part, north
upto south ajputans, Nepal, Assam, Burms, Linkiu
Isiands, Indo-chinz znd Siam, It was found inhabiting
plaina, fields and forests (£llerman, 1961).

Aocording to Barnett and Iewar Prakash (1975)
M.hoodugs is fossorial and nocturnal, 1he burrows ware
not long and were gimple, Very littls information is
avaiiable on food preferences or on damage caused to
food orops or other wvegetation,

8.Ine House Mouse
Mus suaculug (Linnasus)

This species have a world wide distribation
owing to aocidental human introduction to Amerioa,
Australia, iropioazl Afrioca eto, (Ellerman, 13561).

M. guaoulug lives indoors and outdoors, gardens,
fields near viilages and towns (Krishnakumari, 1968
Srinivagachar, 1972 and Barnett and lewax Prakash, 1975).



According to Barnett and Iswar Prakash (13975)
. pugoulus is nooturnal and fosgorizl. It feeds on
& great varifeily of foods not only those deatined for
man but also for inseots. It does mh damage o
sacks and other textiles, inoluding olothss and paperas,

H.puaculug dreed three to four times in an year,
Pour (o eisht young onea &are bora at euch birth. UJsaal
life span of Y.pugoulua is 15 to 18 months but way live
upto 6 years (Yashoda, 1968),.

Barnett and Iswar Prakash (1975) observed that
in favourable conditions of food supply and temperature
house mouse reprodusced throughout the year, LHcuthwiok
(1366) observed that the mean litter si:s of M.pusculua
varied from 3.9 to 6.4 and anmual productiviiy from
29.1 to 57.2 young ones par femalae.
9. House .at
J4akiug rattus wroughtond (Hinton) and J. r. rufesosna
(Gray)
-3ttug ratiug has a world wide distribution owing

to aocoidental human introduotion (sllerman, 1961,



ihis is the comwonset Indian redent. ine Indian
gpacinens hove been worked out in very great detail by
fitnton (1314),

e Paliug live inalde the buildings. It oan
oliimd vory nigh, hence penetrate into roof {lats and
upper floors of ihe builiings., 3Bamboo thatched roofs
provide a very good permanent shelter, Although
Aerattug is not a good burrower, it can burrow under
forced cirsumstinoss und sush burrows will be dug in
the surface soil in a very irregular manner (Yashoda,

1.368).

Pamage to oooconuts is wostly caussd by various
sub apeocies of .L.raktus. Damage usually oonsists of a
single hole in the husk of the lmmature iruait, ococurring
vetwsen the fourth and eighth month of development,
wiricsh is before significant endosperm is laid down.
A damaged nut detaches from the infloresdence two o
aix days after atteck (Smith, 1967 =nd “mitn, 1903).

Aogording vo Mann {1975) "odents exhibit preference
for different crops. _.rattug preferred onion, cauli-
flower and radish, 3arnett and IswarPrakasn (1975)
observed that l.ratiys bred throughout the year, but



with seasonal fluotuations, The cannibalistio habits
of the house rat i.ratlus was reported by Ghosh (13964).

10, Tiie Indian Long Tziled Tree Mouse
Yandaleuris oleraceg (Benneit)

This speclies is distributed in Ceylon, Peninsula
of India northwards to Xumaon, thence eastwvards to Hepad,
Agspanm, urma, Indo-~China and Sian,

Y. oleragea are found in moat part of India
inhabiting trees and shrubs, Generally they make a
neat of grasses and lcaves on the branches of trees
(Xrishnakumari, 1968 and Srinivesachar, 1972),.

11. Indian Bush Rat
Golunda ailiottl (Cray;
This gspeojes is disiributed in the Indian Penin-
gula and Caylon (Ellerman, 1961),

Aceording to Krishnakumari (1964, G.gedlotii
were usually found in the forest areas, but they were
also found in ocultivated lands, They lived under bushes
in nests, Jdrinivasacher (1968) mentioned it as diurmal
in habit and were reported to live in forests in thieck
bushes,



Acoording to Srinivasachar (1972) these rats
ware destruotive to coffee plantis, fesding on the budas
and flowers, Mann (1973) oconsidering the population
ievel of different species of rats and mice in different
orops found that G.glliotty preferrcd lucerne in the
rabi season and fodder mixture of pearl milleti, sorgnus,
oowpesn and cluster baan), napier-dbajra hybrid ani
sugareane in the xharif sesson.

12, <ng soft=-Farred Pleld-Rat

Millardia mgltada peltada (Gray,

This speociea is distributed over Caylon, ths
Peninsula of India, Jutoh, XKathiawar, 35ind, Xapal, leral
and Punjab (£llerman, 1961},

The rats are found mostly in cultivated fields
in pairs or small groups of five or six animels
(Srinivagsachar, 1968). According to Xrishnakumari
(19725, M.paltada lives in cultivated fields, forestis
and rocks prevalent in blask ocotton soil,

Barnett and Iswar Prakash (1975) reported their
presence in irrig:ted flelds, in bunds, in olsar patoches
and in hedges and grass~lands,



Hlandiord (1808+-1891) mentioned that large
numbers of M.paltedga dled when the fielid orscks in
which they lived were fillsd with rain water, Accord-
ing to Tashoda (1963) and Sundara Bai (1972), the
openings of the buarows were surrounded by aswall stones,
pebbles, broken s:arih:n pots, collsoted from tae vioi-
nity. ITwo 1o ihree openings were common for ihe burrow
system and there was 2 naln tunnel with two to three
branches,

tamakrishnan (1372) reportad that the foo0d
chamberg were usually not present in the burrows of
this rat, Iaoe length of the burrow ranged from 62 to
304 om, The number of exi.’ was usually iwo or even
one., ‘nly one bed chamber of dimenasions varying from
x5 x50mto 12 x 1. x 10 or was found in the ourrow

3ystem,

Acoording to Barnett and Iswar ’rakash (1979)
M.meltads lived in simpls burrows waion opensd out,
often under bushes. 3indra and Prem 3agar (i975)

noted one o four surfaoce openings,

Yashoda (1963) reported that }. meliaddg Ted on



graina and roots, drivastava (1963) fouand that the
average dally econgumption of food by M.p@ltada was

3445y el and 3,97 g of whoat, maige and gram respectively.

Aocording to domaxrisiman (1972; 3. bengalenaia.
M, booduga snd L.peltadg were the three apecies of
rats wilcih damaged e rice orop. In the iransplanted

orop, the rai dusage swerted from the time of planting

and continued upto harvesi, Lae tiliers were cut o
the water level and drawn pell mall one over the other
to forn o platferm for the rats to sit and eat the
inner soft portions of siem or the boot, Damage by
M.mgliada was usually observed in patohes away from the
field bunds,

“a agexnar:n and Edvin Dharmaraju (1975) reported

that 3. hangalensis, M. maiiada and i.r. ruiescens were
the rat specics causing damage in rice fieclds, These

rats cut the rioce plants at a height of 10 cm to 22 om
from the surface of water, the out end showing a slant~
ing edge. Vercentiage of tillers damaged ranged from
9,56 to 0OU.S per oent during the mons,on oropy and .44
to 30,90 per cent in uwie second crop.

Mann (1973) studied food preferance of different



gpecies of rts and mies in different orops wmd found
that M.peltada preferrsd csuliflower und onion during
rabi and cowpesn, fodder (mixture of vearl millet,
oowpea, sluater baan and sorghum), ground naut, pearl
niiiet 2nd sorghum during the kharif season,

In M.peltada breelling zontinaes throagnout the
year, the peak brecding pueriods baing Marsh v Muy and
Auguat to Motober, In eweh brecding perilod, M. peltada
reprodused ons to four times ond 2 female srodused a
saximum of three litters diring March to May and four
litters during -uly to September, The nunber of young
per litter varied from one io elgnt, The gestation
period wng 20 days or aven shorter (3indra and Prem Sagar,
1908),

Accordinz to Guraya and Guptz (1975), the litter
siza of Y.BR1%3d2 in naturzl habitat and captivity varied
from 3 to 1, ™Mt Blandford (1838-21) recordsd 6 to 8
young ones per litter in M.malisda.

Jannibalism by lactating motihers of M.paltads

wag common in cuptivity and aocsording to Suraya and



Gupta (1975) the cannibalistic nature might be dus to
matritional deflciennies.
15. Lattus raenjinies

deserulsed. /1“;1
A new speciva of field rat k;‘\ﬁ Agrawal and

Ghosal (196Y). Ihis spacimen was oollected by

Fiss., PV, injini and is now deposited in the Vational
s00logioal Colleotion, -ocologiozl Survey of India,
Jaloeutta, The ocolleotor reported that unis new field
rat jumped and escaped into nearby water wnen attempts
ware made to catoh it,.

14, Malabar 3piny Mouse
Elatacanthomysa laaiurua

Ihis gpecies is reported to live in hollowed
cavities in itrees, Ihey are sald to daestroy pepper,
Jaokfruit, and ocardamon in hill traots of Travaneore,
Anamalais etec, They are also reported to heard up
grain and roots like 3. bengalensig. P.lgsiurda is said
ocoasionally to get into toddy pots. They are said to
bo sasily smoked out of the hollow dead branches whioh
form their ohief abode (Krishna Ayyar, 1331),

30
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According to Srinivasachar (1372) P. lasiurua
was found in Mulabar ocoast, Anamalal and Iravancore
hills, Generailiy they live on largs trees in w.ich
cavities are .resent and they used leaves for maiing
neata., They are said to be destructive to pepper and
jask fruite,



MATERIALS AND METHODS



MATERIALS AND MoTiHODS

In order to study the diatribution of differcnt
species of rats in the State, a2 dstalled survey was oon-~
duoted in different parts during September 1378 W
February 1979. Por the survey work, ihe State vas divided
into eight agro-olimatic zones (Maps Table ~-1).

In eaoch zone, four representative argas were soleoted

for conducting the survey work.

The distridbution in each agro-climatic zone was
atudied by setting up wooden traps (45 om x 20 om) and the
‘Moncompu' traps (Pig.1) in vhioh freah tapioca tuber bits
were used as the bait material, For the house mouse Musg
mysoulug, poison baiting vas oarried out for the survey work.
For poison bauiting, out bits of ripe pluntain were used as
the carrier. 7ino phosphide at 2.5 per ocent on W,W basis
was introduced into the plantain bits through a oylindrioal
hole soooped out on any one side and the opaning was plugged
with the scoopad out bit,

In order to gather detailsd information on the speoial
features of the burrow pattern of different species of rats
oosourring in diverss conditions and to study their rslative
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Table -~ 1

Details of Agro-olimatio =zones seleoted for survey work

81.No. Looalities
of ‘onea selectod Remarks
.one for survey
work
1. Trivandrum and Vellayani
Juilon Distriots Aattingal
Varkala
Adoor
2e Kottayam and Ettusanur
Alleppey Distriots Kuriasnadu
Monocompu
Je Idukki and Mathalaicodan
Ernakulom Districts Moolamutton
Parumbavoor
X .Parur
4, Trionur and Velianikkara
Mzlappursm Distriets Pattikkadu
Thavanar
Ponnani
5e Palghat Distriot Melurkode
Nenmara
Thiruvsshiyada
Vadakuncheri
o. Attappady in Thavalam
Palghat Diastriot Chunduiculam
Koolikadavu
Aanakatty
T. Yynad in Kuppamud i
Caliout District Battery
Mesenangadi
Kalpatta
8. Cannanore Distriot Thirumeni

Cheruyu ha
Aravanchal
Velliriicundu
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abundanoe, the burrow openings were firast looated. The
adults and the ofigprings in eaoh live burrow were
colleoted by employing different msthods outlined as
follows: ~

1. Tatera indiea ouvieri

The emergency escajes which are oonosaled about 2 to
3 or below ground level, were first located by random
probing with a orovwbar in a specific direction along the
burrow following the soil orest location, Around the
emargenoy escapes, the soil easily crumbled down and such
areas were lmmedistely sealed off by compaotion after putiing
rubblea. Additional emergency escapes were maried out by
careful observation of the esoaping rats consequent on
"smoking” oarried out as desoribed hereaftier,

2, Bandioota bengalengis bengalensis

The burrow system of B. bengelensis bengalensis being
quite extenaive, a3 different method was employed for
capturing them, To looate the astual region of oocurrence
of the rat and their brood, the burrow system was opened up
at three to four apots in the entire burrow network. The
actual segment of the burrow containing the rat was then
identified on the basis of plugging of suoh segment oonsequent
on expoaition,



3. Bandioots indics indjos

Live burrows of B. indioa indjca were located in the
garden lands around the paddy and taploosa fields and also
in areas put under colooasia, yams, dioascorea ete, The
identifiocation of twhe live burrows of B. indica indicz was
oonfirmed on the basis of the following features:

a) Presencs of woll defined runways extending from the
burrow openings to the oeropped fields,

b) The main entranoe of the burrov aystem romaining
slean and tidy revealing the presence of footprints.

6) Absence of spider—-wedbbing around the burrow
openinga,

d) Presence of a minimum of two openings, one serving
as the main entrance and the other serving as an aexit for

looase soil from the burrow notwerk.

4. Rattus norvegious

The burrows of this specles wers moatly located along
the rice field bunds and the rate were oaptured from their
burrows by ‘smoking'. R. norvegioug was =lso caught in the

'Moncompu' trap,



Mioce of the speoies M, platythrix were oaptured
from garden lands and denuded areas having sparse vege-
tation., Tuese were mostly found in gruvelly soil, The
burrow openings wers easily identified by the preaence of
a8 eiroular ridge formed by small pebbles and by internal
plugging of the burrov system with similar pebdlss, The
rats wars collected from the burrows by opening up with

a crowdar,

6. Mug gexigola

These were captured using the tachnicues employed
for M, platythrix.

7. Mus booduga boodugs

The burrow systems of M, booduga booduga were found
in garden lands and along field bunds. The rats were
racovered from the burrows by opening them with the help of
a orowbar, taking care that the animals did not gst out
through the emargency escapes,

8. Hug carvicolor

These wera ocaptured uaing the tschniques employed
for M. boodugs booduga.



9. Mus mugoulus

The burrow networks of M, musculus were loocated
below the plinth level in dwelling houses and other
buildings. These mice were ensnared by employing poison
baiting with 2.5 per ocent zino phoaphide on W/W basis
uaing ripe plantain ocarriers,

10. Battug rattus wroushtond

These were oolleoted from cooconmut orowns., Prom the
orowns the animals wers oaught dy abruptly pressing the
nests, thereby killing the rats contained inside the nests.
These rats were also found in houses and paddy flelds
where they ocould be ocollscted by setiing up the ‘'Moncompu'
trapa.

11. Bastus ratius rufesocensg

These rats were ocollected from houses using traps
such as wooden box type, soissor type (metallic) eto.,
while from paddy flelds oapturing was aecomylished by
setiing up the Moncompu trapa.

12, Vandeleurja oleraces
Theae types of rats were got from arsoanut orowns
by first looating the nests and by dislodging the animals



by shaking the nests violsntly. They were also collectad
from grass strips around millet orops.

15. Golunda elliottl

G, eiliott) adulte were colloctad from semi-forest
areas and from jowar and ragl flelds. Thease were also
colicoted from thiok gruss lands., For this, their runways
ware firast looated by the presence of cut grasses along the
pasangea., The areas olose to their nosts were then beatan
around with a long atick. The rats which escaped from the
neats as 2 result of disturbance always moved through the
well-defined runvays and these were captured mechanically.

14, Millordis meltada meltuda
These specimens werea collected by setting the Moncom.u

trags in the pad.y fields,

Teohniqus of smoking for rat capture

In order to kill the rats inhabiting the burrows,

smoking was ocarried out as foliows.

Initially all the burrow entr-anoes otner than the
prinoipal one was olosed by putiing rubbles and by compaoting
the looations around the openinga, Smoke was puffed into the



burrow system through the prinoipal opening through

burning sheaves of dry oooomut leaflet bits. Tha portion

of the sheaf projeoting out of the burrow was dburnt while
the other end waas introduced through burrow entrunce., The
burning extremity was fanned vigorously to ensurs continuous
inflow of smoke stream through the other end and thereby

to saturats the entire burrow network and to induce
suffocation, The sheaf was never allowed to burn out faster
with naked flame,

While smoking burrows of B.indica indica, fanning was
withheld for a few minutes at periecdic intervals and the
pattern of outooning smoke stireams was olossly observed to
oconfirm whether rats were actually present within the burrows.
The presence of rats was asoartuined by gentle inward and
outward movemznt of smoke at kintarvals of a few saconds,
Smoking was discontinued in burrows which did not rewveal
this positive sign.

Studies on burrow patierns

For studying the burrow pattaerns of fossorisal rats,
the ontire network was oarefully exposed by gently working
with a orowbar or suitable spade, After exposure of the
burrow network the internal dimensions of the burrow systenm
in relation to the loocation of the brood chamber/chambers
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and the food chamber/chambers were rasocorded, The depth
of the different segments of the burrow systems wes also

measured and raoorded.
Pood habita of rats

The nature of the damage inflioted by the adifferent
speciaes of rats was ascertained by looking for the damage
symptoms in oropped areas along the horizontal profile of
the burrov systems, The remnants of food particles
recovered from the burrow syateme were ocollscted and identi-
fied to serve as an index of the normal food habits of the
apeoies oconcerned. Damage to standing field orops was
confirmed by getting up traps in infested pookets and
sapturing the species concerned,

Study of indigenous rat traps

An extensive ocolleotion of the different indigenous
rat traps used in iiffersnt parts of the Stute was nade
and their utility for oapturing differsnt specieas of rats
waa asoertiined in the different zones covered by the

survey,



RESULTS
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RESULTS

Studies on rat traps

The indigenous snd improved rat traps which are
being used in different parts of the 3Jtiute hawve besn
collected and their utility and limitations evaluated. The
following were the traps studied,

1. Moncompu trap

A highly effeoctive and relatively cheap meohanical
trap for capturing the rice field rats has bsun developed
at the Rioe Researoh Station, Monoompu by the author.

The trap (Pig.1) oonsiasts of a base plank, 50 om x
40 om x 2,5 om, on which ia held an inverted pot of 27 to
30 om diameter. The pot is lifted on one side and held in
that poaition by means of 2 wooden needle 5 om long (Pig.1-o)
suspended on the stem of a Y-shapasd twig support (Fig.1-c)
using a country twine, On the needle the twine is tied
at 0.5 om away from the thioker end so that the free tip
of the needls 1s inserted to a terminal ocirocular slot on a
metallic strip 268 om long x 2,5 om bhroad (Fiz.1-d), the
other end of whioh is nailed to the plank. The bait is tied
~on the metaliic strip (Pig.1-a) near the nailed portion



Fie: 1. MANCOMPU TRAP
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prior to lifting and setting of the pot on the Y ~ support.
On the base plank thres nails (Fig.1-a2) are driven along
the outer rim of the pot to onaure that the pots are not
displaced after it falls from the support.

The trap is to be set up in rice fields after placing
the bage plank above the canopy level on s apesoially
erected soaffolding of wooden poles (Fi..1-d),

The rats attracted by the dbaits olimd over to the
base plank and try to snatoh off the bait tied on to the
metallic atrip. Slight disturbance of the strip disloocates
tha wooden nssedliae from tune strip slot and causes the pot to
fall down abruptly over the rat. The pot and the plank are
tightly held and removed in that position and imnersed in
water after inversion for killing the trapped rat,

This trap ocan also be eff:otively used for ecatohing
house rat, brown spiny mouse and the gerbdil rat. wWhen used
in dry lands the wooden plank on which the pot is aset oan
be placed on the ground iteelf,

This trap wvas evaluated at the Rioe Researoh Stution,
Moncompu and was found very effective in oontrolling the

rice field rat Rattus norvegzious.
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2. ‘Adiohil’ trap

This trap wvas ocolleoted from Thodupu-ha, Idukkl
distriot. This is baing used to trap all the species
cosurring in dry lend oconditions particularly Bandicota

Andjoa indjca.

It oonaistas of a basal wooden plank of aize
75 x 30 x 2.5 om (Pig.2). Another wooden plank of aize
35 x 17 x 2.5 om is provided in the trap to fit loosely
over the first plank. Wooden rods of length 55 om long
and girth 2 om are vertically driven on the wooden plank
at intervals of 2 om along the sides of the basal plank in
sush a way that the inner plank is held looss, The wooden
rods have a length of 55 om. ZThese wooden bara are held
together tightly by a oross bar fixed along the uppoer
margins, PFour larger woden pleces each of size 70 x 3,5 x 2om
are provided on the cornaers of the basal plank, A flat
metallic strip of size 17 x 2 om is fixed across the oentre
of the basal plank as shown in Pig.2. Ons end of the strip
is fixed loosely on the plank while the other free extremity
is provided with a minute lwle., There are two wooden poles
of 55 om long meant for holding the inner jplank which is
lifted while setting the trap, On one of these poles a
twine 60 om long is provided and & wooden needle 7 om in
leng$h is fixed on the free end,



‘apicil TRAP

FIG: 2.
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The trap is set as follows. The bait is first
tied to the msetallio strip at the ocentre of the basal
plank, Then the upper plank is lifted by means of suitably
sised colir rope loope and the lifted plank is held in that
poaition by arranging the two wooden poles close togethsr
and by passing the extremities through the two loopsa, The
system 1s set in that condition by drawing'tbe twine over
the wooden poles and taking the twine vertically downwards
and pivoting the neesdls on to ths hole in the metallic
strip ensuring that the other end of the needle rests on
the wooden strip fixed across the lateral bar system.Weights
of about 15 to 20 kg is plaoed on the upper plank, The trap
is to be placed where rodents are regularly found. When
the rat touches the bait the needle on the mstallio bar is
abruptly dislocated and the upper plank suddenly falls
down on the back of the rat orushing it dead.

The utility of this trap was studied at Muthalakodam
and Melarkode, This was found effective in kiliing

B, indies indica, M, boodugm booduga and I, indios ouvieri.

The disadvantage of this trap is that it is not
available in the market as suoh., This has to be fabricated
on the basis of prototypea standardised for the partiocular
purpose. PFurther the shifting ot.the trap from pluoe to
place is somewhat difficult,



3,'Adivil’ trap

This trap ia ocommonly used throughout Kerala,
This is mainly used to capture large bandieoot rat, the
gerbil rat and the house rat,

The trap essentially oconsists of & wooden plank
of ai. e 35 x 20 x 1,5 on on whioh the trap mechanism is
mounted (Fig.3). A atrong galvanised iron (G,I,) rod
25 om long i3 fixed soross on the plank at a distance of
about 15 om from one =nd by driving hooks over both the
extrerities. Another G.I.rod 1s folded at right angles
at tw points to gst a'C - shaped picoe of dimensions
13 x 13 x 13 om on the base and aoross the arma. The tip
of the arms are hooked and the vire frume work is pivoted
on the metalllio rod fixed asross the plank as desoribed
sariier, PFour sats of apring asystems, each wita two arms
one hooked on to the C = shaped rod and the other resting
on the plank hori ont:lly, are also inscried into the oros;
rod in betwean the pivoted points of the C - arms, The C -
fixture ocan be drawn towards the opposite direotion only
by applying oonsiderable pressure dus to spring systen,
Along the margin (a, b, 6) saw-toothed metallio plaive is
fixed as ahown in Fig.3. On the other side of the plank(e),
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along its border a G.l.wire of 18 om length is loosely
fixed on a hook. In the oentre of the oross rod, a
slender wire is loosely held, This wire piece has a
short arm with hooksd apex and & long arm which is bent
at right angles. The C = shaped fixture is drawn backwards
by applying pressure and is held in that position by
mounting the long rod over the frame work such that the
tip of the rod is hooked loosely to the metallic bit.

Bait is tied on to this metallic plece so that vhen rats
try to snateh off the balt, the rod is abruptly released
from the hook. This causes immediate striking of the C -
frame ag:inst the opposite side of the plank uith great
foroe squeeczing the rat in betwveen the frame and the plank,

A. Kamarakom trap

This trap (Fig.4) was oolleoted from Kumar:akom.
The main utility of this trap is to capture R, rattus

and i, norvegicus.

The trap essentially oonsists of coconut fronds
out to picoces, each 60 om long and the pieces are held
by means of two transverse bamboo poles to get a total
width of about 60 om, A wooden pole of about 60 om in
length which is forked at one end and pointed at the other
is driven vertioally to the ground at the pointed end.
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To one end of a small eylindrioal wooden rod of avout

15 om length and 2 om girth, a wooden needle 15 m long

is tied by means of 8 coir rope of about 20 om in length,
The fres end of the wooden rod is inserted into = coir
rope nandle loop on one side of the frond plate winich is
gept raised from ground lewel., The ralsed frond plate is
khald in that poaition dy plvoting the centre of the
oylinidrioal rod on to the fork of the wvertioal pole and
balanoing the needle on to an elongate pole of suitnble
length to serve as a wrigger rod for balancing the trap
in the elevated position., The ocoir rope holiing the
necdle is sartislly wound around the vertioal rod so that
an angle of 45° iz subtended by the needle and the vertical
pole., e end of the trig:er rod is pushad under the
frond plate and the other end is just alilowed to oross
the vertical pole., Through the ocentre of the trigger rod,
a oircularly out dry leaf bit is passed through an
inoiasion to serve 2a a temporary platform for the bait,
The frond platform is loaded with heavy weight of about
20 kg to ensure that the trapped rats are orushed tc death,
Bait materials suoch as unhusked paddy are placed on the
circular leaf platform inserted tarough the horizontal
twig., when rate ocoms and $ry to snateh off the balt, the
delioate balanoe of the trap is upset and the frond
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platforn immediately collapses killing the rat

instantansously.

This trap was evailuated at Kurlianadu in Zottayam
distriot and wvas found useful in catohing B, indics iundica,

I, indica cuvier and R, norvegious.

The trap is very cheap and can be mude using
materials av:lilable locslly. The setiing of this trap is
found to be relatively more difficult than other indigenous
traps, The platform rcquires periodiocal replasement sinoce
the frond platform will be apoiled due to alternate wetting
and drying under cut-door conditions,

5. Improvigsed Kumarakom trap

This trap is just & modifioation of the Kumarakom
trap (Fig.5). 1t wvas fabricated at the Oollage of Horti-
culturs, Velianikkar: after improving the original design
to ocorrect the draw baoks,

This trap oonaiats of wooden plank 2.5 om in thiocknsss
and 60 x 55 on in size., Towards one end of the plank &
handle-like wooden fitting ia nailed, 10 om apart, An
inverted Y - shaped twig of arm length 35 om and stem
length 5 om is tiken, A twine is tied on the stem of the
invertad Y - pieocs and to the other end of the twine a
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needle of 25 om length i3 attached. A flat mstallic dar
of about 75 om in length and 1.5 om in width 15 attiached
to one end of the wooden plank and on the other end of the
bar, & small round hole is provided, Bait will be tied
on the metallic bar 10 om away from the point of its
atiasonment with the wooden plank,

To oparate this trap, the forked twig is first
placed erect, The wooden plank is lifted at ons end and
the handls is placed on the thiok end of the needls, The
tip of the needls is then gently slipped into the hole in
the metallic bar such that the elevated plank is delicately
mounted and held in that position, Heavy welight of adboult
20 to 25 kg is pluoed on the top of the plank platform,
vWhen ths rats try to anatoch off tha bait, the deliscate
balanoe is instzuntansously upset and the loaded plank
immediately drops crushing down the rats.

The <fiioienoy of this trup was evaiuated at
Vellanik«ara in Trichur distriot, It wac found effeotive
in control.ing all tyjes of field rata except those
provalent in wet lund oonditions, This trup needs no
replaocenent of parts since the materials used in ths ocon~
struction are more darabls. The operation of this trap
is quite simple as compared o the original Kumorakom trap.
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6. Caliout trap

This trap (Fig.6) was colleoted from Karimpana-
palam near the Caliout oity. The main utility of this
trap is to ospture the largs bandlooot rat, 3, indioa

indjca and R, rattua.

A flat bamboo pole 35 om long and 2 om wide 1s
placed vertically on the ground. Another flat bamboo
plece (1) 35 om long with & 8lit on one end is plsoed on
the vertiocal pole in such a2 way that the slit of the
latter fits into top of the former, There will be a2 third
flat pleoe (2) of 45 om in length having a aide ocut on
one end and a slit on the upper surface of the other end
to serve as a catoh for the base of the pole forming the
hypotenuse line of the triangle formed by all the three
joles, A wooden plank of size 60 x 50 om is held slopping
from the wvertioal pole to serve as a roof over the colla-
peible triangular frace work., The plank is loaded with
stones to ensure its falling down abruptly on the oollapse
of the frame work, The side out of the piecce (2) is hooked
into ths lower portion of the wvertical poles (3) at a
height of 8 om above the ground lewel, Baits such as
cooonut meat or tupioosz tuber bits are tied on to the
horizontal pole., As the rats nibble on the bait, the
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delioate balance 1s upset and the plank abruptly fallg
down and kills them by ths impaot,

The utility of this trap was evaluated at the
Velianikkara main oampus of the Ksrala Agriocultural
University and was found affsotive in trapping B, indioca
indics, I. indica guviery, M, booduga booduga and R.ratiua.
But this trap is not good for catohing rice ficld rats.

7. Saw-toothad soiesor-type trap

This trap is used throughout Kerala and is
readily avallable in most of hardwares dealer's shops.
The main purpose of this trap is to catoh 3, indieca indica,
B, bengalengis beng:lenais, I. indios guvieri, R, rattus
srougatonis R, rattus rufesoens and G, alljott.

In this type there are two hemispharioal flat
metal pleces, each with internal rows of sharp i{eeth,
The two pleces are separately pivoted to a maeizl bar
toward one end (Fig.7). The sides of the hemispinerical
plece which are sivoted to the near-oentre of the basal
bar ia taken through a D - shaped metalliioc strip, Tae
D - atrip i3 oomneated to anothor elongate bar whioch is
drawn backwards and fixed by means of a flat pro ‘eoting
rivet., A metallie look is lprovided to prevent the trap
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from o0losing accidentally while setting. Along the

oentre of the basal pisce whioh serves as the radius,

e trigger plate of aimm 6 om x 6 om is loosely artiocu-
lated to a projeoting lateral plece arising from the

basal plate. GSemilunar metallio dlade is also pivoted

to the above lateral place ag a trangverse fixture in

a direotion opposlite to the trigger plate. 7o the
semilun r plate is also attached a loose rectangular
tonnage whioh is meant 10 b sst under a3 minute pro ‘ection
of ths handle of the trig.er plate,

In order to set the trap, bait materials suoh as
cooonut meat, taploca tuber bits ete, are tled to the
trigier plate through the two holes provided on it, By
exerting force the metallic piece connected to the basal
bar is pressed down, Then the sav toothed orescentio
pleces are wide opened liike a book along the pivot and
held in that position, In the open poaition, arm of the
oresentio piece resis in the semilunsyr fixture. The tongue
then taken over the toothed orescentic plate and deliicately
balanoed on to the projeoting plece, locuved at the handle
of the trig.er plate,

When the rat tries to snatoh off ths bait from
the trigger plate the tongus steps over and the two blades
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strike together witn violent foroe and the rat is
squeezed in batween the rows of sharp testh on the
blades,

The effiocienoy of this trap was evaluated in

the College of Hortioulture, Vellanikiarc and this was
found effeotive in trapping all the field and oommensal
rodents exoept B, bengalengls bengalensis. These rats
can also be trapped by opening up their dburrow systems
in ocertain segments and keeping the trapa set as already
desoribed,in the opened portion. The opensed segment has
to be ocovered over by twigs, follage and earth more or
leas to restore the original condition,

8. 4Yooden box-type trsp (single door)

This trap is quite popular all over Kerala for
capturing B, indiea indics, R, ruttus and R, norvegious.

It is a trap with box like construction, Wooden
planks are provided at the bottom and on the two sides
(Fi..8). At the open end of the trap a spring motivated
door is mounted in a slanting manner. On the upper side
and on the ramf, iron rods are fixed aocross 2 om apart,
On top of the box near the gentral portion an iron rod
with hooks on sither enda is loosely hooked to the iron
bar g another hook.
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In order to set the trap, appetiaing baits
suoh as dried fiash, taplooa or coconut meat are skewersd
%o the bit of a wire of whioh the other end is fixed %
the oentral rod of the door. When the unsuspu:oting rat
wvalks inside and toushes the bait, down comes the door
with a bang imprisoning the rat, The traj.ed rats can be
killed by immersing the trap in water or by pressing them
with iron rods. 7To keep the shut down door rstained in
that position, a simple lock arrangement is provided,
This oonaists of two wire rods whioh are driven on the
frontags of the two lateral planks in such a way that the
rod pro ‘ects over ths lateral n-oﬁtasaa. Through th<oe
two lateral frame works another trangverse wire rod with
hooks on either extremity is allowed to sliide down fastor
ag the door ocloses. Thua when the door is shut, the
trunsverse wire rod also falls down and this opertes as
an effeotive lock.

The utility of this trap was tested at the
Vellanikkara Campus of the Kerala Agricuitural University
and in near-by paddy fieldss It was found affisient in
tropping R._rattug, B, indica indica and R, norvegious
from paddy field bunds and I, indica gyvieri.

This trap 1s effeotive only for a few suococessive
days. A break of two wseks is found necesasary after a few
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days of continuous trapping. Mioce such as M, mugoulug anel
M, booduga were also oaptured in this trup but tusse
small animals esocaped through the iron rod frame work.

9, Wooden box-type trap (Doudle door)

This trap was colleoted from parts of Trichur
distriot. It i3 being used to trap 3, iniiea indlea and
iy indioa ouvieri. This trap, though more efficient
than the single door type 1s not quite populisr among the

ouitivators,

The trap (F1g.9) is provided with two doors, one
on aither side., n ths upper portion of one of ths
lateral planks a metallic hook is fitted. 1o this hook
an iron rod is loosely attached by a dasal hook., All
other fittings are sams as that of the single door irap.
After tying the bait inside the box on the hook of the
iron rod thc doors are opened simulianeously and the
loosely fixed iron rod on the later-<l plank ia placed
over it and held in that position by just inserting on the
outar hook of the iron rod to whioh bait is tied. When
rats try to faecd on the bait, the rod whioch is just
touching the hook is displased and the two doors are
simultaneously olosed and rut is thus tr. ped,
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The utility of this trap was tested at
Vellanikkara, It was found that the trap is usaful in
capturing all types of rats, Sinoce the trap is opened
at both =ndas, the rate will readily enter into the trap
and 20 it is more effective than the asingle door type.

10. Metallilo box-iike trap

This is a very simples trap (Pig.10) avzilable
all over Kerala aa a ready made trap, This oan be used
o trap all ty es of commensal and field rats other than

B, Indioa indice.

A spring motivated trigger plate is mounted on
the ¢ntranwe of a reeotangular box-like contrivance with
a runway in the ocentrc for the entry of ruta., The bdbait
material is to be put inside the box, For the rats to
enter the ruanway it has to reach the trigger plate and
aa soon as it steps on the plate the door is oponed and
the rat 1s entrapped, The triguer plate then oomes back
t0 the normal position, The stage is now set for another
viotim to walk in. The return of the plate to the original
poaition does not make any gound and the trapied rat never
basomes susploious and kesps on feeding withoat any
inhibition, This atiracts other rats alco to the same
trap., Agitated movenont of rats inside the trap will
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normally repel others whioh oome around the trap
attracted by the bait material, At the rear of this
trap tasre i3 a metalllo plate whioh sliides into groowves.
Ihe bait is introduced into the trap through this ilifted
metallio plite,

The utility of this trap was tested at the
College of Hortioculture and this was found benuficial
in ocapturing all types of fleld and commensal rats,

The esaineas of operation of this trup is its
prime merit, This type is gquite useful for trapping nice
which often eseape froum.-other traps.

ne of tne drawbacks of this trap is that after
gom: days of continuous use the spring may bea;me loose
and thus ths metallic plate may not rsvert to itls normal
olosed position., The spring has to be changed fresuently.
After 2 or 3 days of ocontinmwus use, the rats may develop
trap-shynsss and try to aveid the trap, This trap can
be used only ocoasionally onece in two to four weecks to

gain maximum ocatoh.

11. Pot and plantain leaf trap (Type A)

This simple trap was ocolleoied from parts of
£othamangalom, Ernak.lem Distriot, This is being used to
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capture the rice field rats which are a serious menaoe

during the post-booting atage.

tssentially, it oconsista of a mad pot of twenty
litre oapasity (Pig.11) whioh is half-filled with water.
The mouth of the pot whioh is having a dlameter of about
20 om is covared over by two pluntain leaf apex-bits of
suitable size whioh are held in poaition by tying vith
banana fibre., The rav leaf bits are gently heated in
nazed flame to impart flaoccidity so that the leaves are
tied filush over the pot-mouth, Fried and eoarsely powdered
unhuskad paddy is sandwiched as a thin layer in betwsen
the two flueold plantain leaves, prior to covering the pot
mouth. A oross-ghaped incision of sizs 3 x 8 om is made
in the oentre of the doubla~leaf sover with a sharp blade,
The trap whioh 13 now ready for use is set in paddy fields
in pookets of infestation., The rise field rate identified
by the -oologioal Survey of India, Calcutta as R.norysgious
whioch are attraoted by the aroma of froeashly fried paddy
grains are trapped in water oontalned in the pot as they
climb over to the double leaf layer, since the eross-shaped
incisions imnedistely open up widely due to the waight of
ths rat,

This type of trsp wvas evaluated under rice fileld
oonditions in Kuttanadu and Muthalekodam, In all these
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localities the rice field rats oould be collacted at

the rate of one to two per trap per day and in all

tiiese cu8es it was odserved that the leif oover rogained
the original ocondition even after trapping rats., Rats
could be trapyed aven on rainy days. In some ocases the
captured r:ts vere dead or moribund., Rarely, the rats
were oaught live and in asuoch oases they were kilied by
covering the mouth with a wooden plank of suit:ble aize
and by fully filiing the pot with water through the rim
taking oare to sec that the rats did not escupe. The live
rats wer: also Eilled by submerging the pots in water
after covering it with wooden plank.

12, Pot and plantain leaf trap (Type B)

Thi. trap (Pig.12) was oolleoted from Velldirikundu
in tne Cannanor: Oistrict. The main purpose of this trap
is to sapture the rioe fiecld rats and the bush rats
G, elljotti ooourring in 'Modan’ (dry land orop, paddy.
Essentially thia 1o sinilar to the trap of Type A, Instead
of doubls laysr plantain leaf cover for the pot mouta,
only single apax bit iz used for covering the pot. Med
and conresly ground unhusked paddy 1s soazttered over the
leaf oévar whioh is provided with a oross-shajed cutting
as in Type A. The pot is filled to half the ocapacity with
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a stiocky fluid prepared by incorporiting a gumny

subatanoce in water, The rat, which i3 attracted by the
aroms of the fried paddy, olimbs over the leaf cover

and is trapued inside the guamy fluid imediately sinoce
the oros;-shaped incision gives way. The trap was
avaluixted at Thirumeni of Cannanore distriot and was found
useful in c-tehing 3, norvegiong and G, eliiloti. The only
disadvantage of this trap is that it exnnot be used on
rainy doys since the bait will easily get spoiled.

15. Jamoufli:ged pot trap

This was ocollceted from Kan irappiliy ares of
tne Kottayam distriot.

A wide mouthed ourthen pot is filled tﬁre@-fburth
with water (Fig.13). Molassss and ripe-crushed ylintain
fruits are incorpor:ted into the water go that the aroma
emanuies from the vessel, Jawduast or rlce'hran is
thiokly seativered on the fluid surfacs go that the pres:nce
of the fluid is effectively ocamouflaged. One or two
rubbles are kept near the pot to fasilitate easy aocess for
tne rats to tne pots., Rats which are ..tiructed to the
pots due to the aroma of molassea and ripe plantain, jump
into the pot whioch present deceytive solid cover and are
actually trap ed in the fluid, Due to the pressnes of
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banana -md molasses the wvater ineide the pot will be

somevhatl pasiy and 0 the rat cannot esospe from the irap.

The trap was found to be effeotive to oapture
almost 31l types of rats. Only one rat wvas trapped per
day per trap. It was found that every time when a rat
falla, the saw dust cover is very much disturbed whioh
render the trap ineffeotive for sudgequent captures,

14, Kathara trap of Attappady

This trap (Pig.14) was collected from Chundukulam
area of the Attappady tract, This is being used by the
tribals to trap 3. indioa indica, i. indioa guviari,

G 211421&1 and mongooae.

It conasists of five flat bamboo pieoea each
1.5 om, wide, arranged in a triangular frame work, Of
the five pieces, two each are placed on the bage and
on one of the sides. The remaining piece placed on the
other aide is relaiively longer and projects upwards,
The dlistal end of it is provided with a cut at the apex
to whioh the bow siring is tied up. On the free end
the basal movable plece close to the pivoiing of the bow
tip a atring i3 tied (as shown in the figure) and a wooden
rod of 13 om, length 1s tled to the siring, A slender
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wooden neudle is tied on the tip of this rod,

In setting the trap,the bow i3 elevated (Fig.14 B)
by lifting the bassl movable plece and drawing the twine
on the upper angle of ihe triangle and thus kseeping the
rod with the free end along the side. The nsedle is
then delicately held by meuns of a ooconut leafliet midrid
of suitable langth which is held aoross the base of the

treingie.

The trap is placed in runways with the basge
of the triangle touching the ground and is held in that
position by tying the bow on a twig. Ireferred food
materials such as puffed rioe, tapioea bits or paddy are
put 4n either side of the triangular passage, When rats
come around the trap thsy firat feed on food placed in
any one side and then try to resoh the otheraide through
the triangular pagsage. The midrib of the ooconut leuflet
ia then diaturbed and oconsenusntly the nesdle gets
dislodged. Sudienly the bow gets straightened up and due
to this force, the movebls bar i3 relezsed and it strikes
on the back of the rat with violent force killing the rat
inst.intaneously.

The utility of thias trap was tested in Atimppady
and was fo.nd gquite effective in oapturing B, indiea indioa.
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I, indica guviery and G, glifotti. It is e very cheap
trap for use in rural areas,

The trap will be effective only when it is set
along specific runwvays as an obstiaole for the movement of

rats along suoh pathways,

15, Modified ‘kathara' trap

This trap was oolieoted from the Thathamangalam
area of the Paighat Uistrict. The trap is basically
gimiisy to the 'kathara' ugsed in Attappadi. The bow
provided in 'katnara’ trap 1s dispensed with and inastead
a gtrong rubber strip is tied %o the movabls lower bar
(Pig.15) and the elongate bamboo pole pro ‘ects downwards
from the base of the triangular frome I a distance of
about 30 om, Por setiing the trap ths movable bur is
lifted and the wooden rod is passed over the angular joint
near the extremity of the wvartiocal pole and the thiok end
of the needle is gently hooked on to the lifted basal
plece while the pointed end is delieately balunced on a
ocosonut leaflet midrib whioh is inserted close to ths
bagse of the triangle.

The proviaion of the rubber bund instead of the

bow arrangemant renders the movement of the bagal pleoce,
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restrioted to the extent of elastio limits of the rubber
strip. Ther fore the movable bar iz 1ifted only upto
half the maximum limit and the length of the twine hnlding
the wooden ;lsoce and the needle is inoreased to suit thé
lifted poaition of the horizontal bar. JFor assttiin, the
trap the elong:ted bamboo pole is driven into the ground
so that the basa of the triangle ias olose to the aoil
surfacs, This trap is also to be pluged along apeoifie

runways.

The utility of this trep was tested in Velianikkara
and this was found useful in oapturing B, indigez indioa
only, whioch moves about in definite runways.

This modificd ‘katnara’ trap is gimile to construot,
The striking foroe of ths movable ;ieoe in the modified
trap ia relatively wsaker, Purther, it is obscrved that
e rubdar atrip lose:z itg elastiecity after friuquent use
und the strip has to be replased, Lus to the elongate picoe
winish is driven into the soll, the setiing of tne trap is
found to be tedlous,

16. Bamboo bow trap

The trap was colieoted from Ollur and Crangannore
arcag of the Trichur distriot and EKarimpanajpalam in the
Ko:hiiode district and 1s being commonly used to oapture



house rats R, rattus and the rats inhabiting oooonut

arowns,

The bamboo bow trap (Pig.16 a to o) oonaista of
a mature bamboo pols of 30 cm length und 6 om girth,
‘me and of the pole is kept open and in the other the
internodal partitioning wall is retained. The olosed end
of banboo piece has an inverted V - shaped pro eotion to
g:rve as a 'hold' for the bow, ons meter long, Tha bow
i3 made of aplit areoanut atem, Near the centre of the
bamboo pole four holes are provided, two on the upper
plane and the otner two on the lower plane along the
hori ontal planes, tn¢ distaunce betwecn the two planes being
10 en, In between these four holes an elongated :emisvheri-
oal opening (radius about 5 om) is made on the trap body.
A banana cord is ins:srted through the four holes and the
froc enda tied up, M the upper ocord line a oylindrieal
wooden block of 25 om length and 3 om girth is allowed to
rest firmly due to the tension ersasted by the wire rope
of tne bow which is drawn up and mounted on the upper
fuoce of the wooden blook in = narrow furrow. Baiiing
material such as itaplooz tubers or coconut meat are to de
placed on tae internodal partitioning wall of ths trap
sten ‘ust below the lower banana oord obastacle, The rats
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whioh are attiraoted by the bait try to enter through

the hemispherioal opening and chew off the oord that
blooks its passage to reaoh the bait, As soon ss the
cord is broken, the asylindrioal wooden blook strikes deep
into the trap-stem and hits the rat with foreoe inastantly
killing it,

17. Bamboo nooazes trap

This was collected from Velianik:ara and other
parts of the Trichur distriot. The bambdoo noose trip 1is
mainly being used for ozpturing B, bengalensis bengalensis
and consists of a dry hollow bamboo pole of 30 om length
wnd 50 om girth in whioh one intermodal partitinning is
retained, Near the partitioning wall an umbrella-rib of
45 cm length is driven vertiezlly (Fig.17). On the other
extremity (open aide) two openings are made on 2 vertical
plane at 5 om and awvay from the open end; through thaae
two holas a banana fibre cord is pasased., “ne end of the
taread whioh 1s thus drawn out is tied over to a wooden
pleo: 1.5 om long to ssrve as a 'hold*' for the oord, The
fres end of this 1s then tied to the umdrsella rib at a
point 10 om away from the apex,

One end of an extra thin wire-rope is noosed and
the fre: end is tzken out through a hole driven close to the
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open extromity of the bamboo trap and tied on the apex

of the umbrella rib such that the noose fits close

inside the inner rim of the open extremity of the bamboo
pole, The length of the wire-rope is sush that it sags
loosely vhen the umbrella=-rib is held arched under tenaion
oraated by the banana ford tied as explained above, Just
bafore setiing the trip, the banana oord is drawn through
a largdehunk of onion tuber to ensure rotension of the
oharzoteristio odour whioh 1a reported to be a good
attraotant to the rats.

The utility of this trap was evuluated at the
majn eampus of the Kerala Agricultural University at
Vellanikiarz, In open taplooa fieids, the trips were not
effeotive, But when the open end of the trap was introduoed
into the burrow mouths of B, bengalensig bengalengis, the
trasa were found to be quite effeotive in trapping these
rats both during day and night. The survey revealed that
this trap is also being used in paris of Kottayam, Idukki,
Ernakulam and Cannanore Districts for ocapturing B.bengalensis
bengnlengis. This being quite aoctive inside the burrow
syatem is annoyed by slight interfercnoe anywhere in the
burrow network and as soon as the trap ls introduced, the
rat enters the bamboo plece through the noose and chews
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off the banana oord whioh blocks their onward passags,

On tearing off the hannné ocord, the umbrells-rid
strajightens out abruptly and with it the thin wire rope

is also pulled up all of a sudden., The noose tizhtens
totully around the neck or belly of the rat., Since

B, bengalensis bengalensis oocurring in guarden land seldom
move out of their burrow aystem, none of tas otiher types
of traps is found effeotive in trapping them,

This trap was found to be ineffective ag.inst
other iypes of rats,

Studies on burrow patierns
1. Tatera indjca guvieri

Altogether nine burrovw systems were atudied and
the details are as folliows,

1.1 DBurrow system 1 (Fi:.18)

This barrow was located in laterite soil undur
teak plantations at Muthalakodam in the zone ‘Idukki
and Srnakulam' dlstriots. The period of exoavation was
September 1979, Soil dug out from the burrow was throwm
out through the opening (1b) and the opening was plugged
with soil after comi,lestion of the burrow ay:siem, Main
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entrance (1a) was very olean, 5 om in diameter with

path ways in all direotiona and it waa plugged with

80il 60 om inside the opening. The burrow systsm was

‘' ohaped witn the brood chamber (3a) and the nesting
chamber (3b) looated on citner arms of the 'H', From tae
burrow a motaer rat, an adult mals and 3 young ones wers
located at almoat identioal depth and were oonnected by
a burrow of 1%0 om long. Brood chamber ended in an
emergency escnjye (2) of 3 om diameter, whareas the nesting
ohamber ended in a blind alley. The Wrood chamber was

50 oem long with diameter of 17 om at its wideat part.
Measurem:nts of nesting ochamber: length 45 om and width
21 om, The nesting material comprised of dried teak
leaves. The burrow sysiem vas ramified to a lengih and
width of 3.4 m each,

1.2 Burrow system 2 (7"ig,19)

The burrow was exgoaed during Septembar 1978 in
a teax plantation at Muthalakodam, The exit hole (1b)
for soil was open with a plug:ing 87 em inasids, The
plugging was at the ‘unotion whare the dburrow deviated
to the nesting ohauber. The burrow starting from 1b termi-
nated in an emergency esoape (2b) snd before the soil
plug.ing it branched to form a blind alley (4). The nesting
ochamber (3) which vas almost round in shape was direotly
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conneoted to the main entrance (1a), The main entrance
also had a plugging with soil (5b) at a distance of

95 om from the sntrange, A ¢entrzl chaumber having a
maximum width of 23 om and length 101 sm was found in

the burrow system whioh ended in an emergenoy esozpe (2a),
The nesting chambar was at a de,th of 65 omn. The emergenoy
esoape abruptly ended 2 em below the soil surface., The
burrow system was ramified to 2 length of 3.6 m and width
2.4 m, The totul length of the burrow aystem was 7.91 m
and 1t had 3 deptn ranging from 26 to 70 om. The nesting
material ocom .rised of dried grovs. One male and ove
female rat were wresent in the burrow ayatem., There were
definite pathways Iinterconneoting the entrunces and

progaeding to the nearbdby arsas,
13 Burrov aystem 3 (P1g.20)

The burrow was loousted in laterite soll at
Melsriode in the wzone 'Palgaat’ distriot during Novemoer
1978, The exit hole (1b) was oonoeal:d by heap of soil
and the burrow starting from this opening was filled with
soii to a length of 90 em, The main entr.nce (1a) was
loo=ted near the s0il exit hole and was plugged inside (5)
at the uniosn of the two burrows, The burrow system had
a depth range of 13 to 29 om and dfamater 4 to 12 onm,
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The nesting chamber (3) was loczted at the junotion

of four burrows at = deyth of 27 om, There wus only

one emargency esoupe (2). The burrow system was ramifisd

to a length of 2,4 m and width 1.9 1, The nesting

material comuyrised of irled ieaves of Terminaiia oanjoul ta.
Collgoted one muls and one fomele rﬁt from the burrov

sy sten.,

1.4 Burrow system 4 (Pig.21)

The burrow was loocated in Melarkode at the back
yard of a house in lsterite aoil, The period of exonvation
was november 1978, The orops around the arca were odoconut,
banana, mango eto, The exit for soil (ib) wag 5 om in
diamster and was plugesd 90 om inside, The burrow system
had a blind alley (4) starting from the point of soil
plugging - 5 b, The main entranoe (1a) was wery olesan with
runwvays in all direotiona, plugged 3% om inside, The
burrows at rting from the entrances 1a and 1b united at
the brood ohamber (3). The brood chamber was 46 om long
with & maximum width of 20 om and waas looated 34 om deep.
The burrow continuing from the brood chamber ended in an
emarganoy eaoape (2). The burrow system was rmmified to
a length of 2.9 m and widih of 2 ms The entire burrow
Bystem was very clsan and devoid of sny faeoal nmatter and
atored foods. The burrow system had in general a 'Y' shuped
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appearenc:, TIne total length of the burrow system was
4,94 m, "me femala and four young ones were nresent in

the burrew,
1.5 Burrow aystem 5 (Pig.22)

This burrow was located in a rubber esiste at
Vellanikiar:s inthe zone 'Triohur and Malappur m' distriots.
The .seriod of exoavation was December 1973, The soll was
1a§er1te. The burrow system was- ramified to a length of
of 5.4 m and width 2 m., The burrow system was'Y' shaped
with the brood chamber situated at its centre., The brood
chamber was somewhat round in ghape, The nesting
natoriais wems dried rubder leaves, One mother and four
young onea were collcoted from the burrow system, The exit
for ascil dug out (1b) while construoting the burrow and
main entraonoe (1a) wers aseen looated on either extremities
of the burrow system and both these openings were plugged
inside., Both the soil pluguings (5a and 5b) oontained a
lot of rat haira, The depth of the burrow syasteam rungesd
between 15 to 80 cm and the brood chamber was loosted at
the maximum depth (80 om), There was no distinet ocentral
chamber to the burrow system, The emergenoy eseape (23)
d4id4 not opan to the exterior and was at a depth of 2 onm,
The total length of the burrow system was 9,56 m, Though
there was no eaten rubber nuis secn inside the burrow, in
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certain adizosnt small burrows of the same specisas of

rat, in whioh no rats were found, there were romnunts of
rubber kernels and broken ahells in the burrow, Here

also the entirs soll, removed from the burrow while
oonstruoting it, was thrown out through a particular
opening (1b), Thesre was & road oloze to the burrow and
rais were seen moving about in the road during nig.t time,

1.6 Burrow asystem 6 (Fig.23)

This burrow was looated at Vellanikkara in a
pulse rield, The soil was laterite, The burrow system
had a main entr nce (1a) and an exit (1b) for removal of
soil, In adiition to this, there were two emergenoy
eacapes (2a and 2b) and two blind alleys (4a and 4b), The
burrow aystem which had no aspecifio ah:ipe was ramified to

8 length of 4,4 m and width 3.1 m, For the openings 1a
and 1b there was a ocommon pluguing (5). These two openings
wers loouted almost at the oentre of the burrow syastenm,
The depth of the burrow network ranged from 5 om to 63 em
and the b ood ochamber was at the point of maximum depth,
The nesting material comprised mostly of dried cowpea
shoots. The brood chamber (3a) had a width of 17 em and
the food ohambar (3b) was round with a diameter of 10 om,
There was an elong:teé main ohamber having & length of

3.8 m with a width ranging from 11 to 20 om and this main
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chamber comprised of a hrood ochamber and the food

chamber put togather, PFrom the burrow, & motaer rat

and six young onss were captured, There were definite
pathways from the burrov entrances., The exit hole was
quite clean and tidy than the main entir.nce, perhaps

dus to the freguent use of this opening (1b) for entr.nce
and exit. As shown in P1g.23 one end of the main ohamber
snded in a blind slley (4a) about 5 om desp. while
expoaing the burrow the rat was found burrowing at this
end to maike an e30s,8, The other end of the main chamber
branched into two and one of the branches terminated in
an emergency esoape (2b) sonosaled under ground 2 om desp.
The other branoh forked further into two giving the shape
of an anchor., One of these branohes ended in an emerg.onoy
esoape (2a) while the other led to a blind alley.

1.7 Burrow syaiem 7 (FPig.24)

This burrow aystem was loocated at Naripar:omba,
in the zone 'Talghat® Uistriet in sandy soil during
Baceuner 1978 in a f2llow land, The burrow pattern was
very simpls, It had a total length of 5.52 m, The exit
for soil (1b) waa se:n opened up with a heap of soil around,
It was plugged 37 ou inside, The main burrow extended
from this opening to the main enirance (1a). Both these
openings were on both enda of the main burrow. The main
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burrovw had two branches on either side and these

branches led to the emergency escapes (2a and 2b),

One of thess branches (length 132 om) deviated from the
vioinity of the Wrood ohamber whils ths other branch

had a langth of only 43 om (2b). Both emergency esoapes
wars belov ths soil surfase and were located at a depth
of 2 om, ZThere were runways of rate leading from the
burrow entrances and these led to tbe surrounding areas.
The main entranos was olean and tidy and was plugged
inside at a distance of 60 om from the exterior. OClose
to the plugging, there was a blind alley, 20 om long.

The nesting chamber with dried grass as bedding material
was relatively small with a width of only 8 om, As usual,
the maximum depth of the burrovw system wus along the
brood chamber. The dspth of the bhurrow system was betwe :n
30 and 45 om and there was no central chamber. While
opening the burrov system, ons of the rats gacsped
through the emargency aesoaps (2a) and this led to another
burrow of the same species looated about 25 m away. This
rat was subsequently caught easlly sinoe this burrovw
(retreat burrovw) was very small in si:s. The burrov
syasten was ramified to a length of 3.2 m and width 1.7 m,
One mother and five young onss were oollsoted from the
burrowv,



1.8 Burrow systex 8 (Pig.2%)

This burrow was loeated at Aravanchal in the zone
'‘Oannanore* distriot., The soil was gravelly and the field
was small and surrounded by denuded rooky grass-lands on
thres sides and a road on the side, The period of exoavation
was Junuary 1979 and the soil was very hard and dry upto a
depth of about 30 om to 40 om, Unlike the burrows of
I, indjoas guvieri described earlier this system was very
extenaive with a total length of 20.3 m, The width of the
burrov system ranged from 7 om to 20 om and it had a saxioum
depth of 69 om, There were two emergency esoc:.e3 (2a and 2b).
The burrow aystem was ramified to a length and width of
4.95 » each, The exit for soil (1b) was surrounded by
burrovw on all sides, The soil exit burrow was filled with
soil to a length of 81 om, after whioh it bifurcated, The
main entrance (1a) was plugged S50 om inside. In general,
the width of the burrow system was 7 om and there was no
distinct ocentral chamber though an arsa near the brood
onamber with a width of 19 to 20 om and length of about one
metre could be conaidered as a ocentral chamber, Close to
thia ohamber thsre were two openings (14 and 1¢) whioh were
also plugged inside, Shed coats were aiways present amidst
the soil plugiings. A tot:l of four blind alleys (4a to 44)
wera prasent in the burrow syatem, Most of the area of the
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burrow syastem was looated at a depth of 30 om to 50 om,

The brood ohamber (3) was located at a depth of 31 om

and wag provided with nest of dried grass, Close to the
central chamber, a blind alley, 144 om long and 10 om

wide was found going deep and this was having a maximum
depth of 69 om, Prom the burrow,a male, ongs motner rat
and four young ones were oaptured, One of the young ones
waa badly wounded perhapa by ﬁho parent rat, enraged due to
sufiooation from smoke,

The speciazlities of this burrow was the inter-
connescting nature of the burrow network and the extra-
ordinary length of the burrow aysteam.

1.9 Burrow system 9 (Pig.26)

This burrow was located at Kurianadu in the zone
‘Kottayam and Alleppey’ distriots., The period of survey
was during January 1979. The soil was laterite and the
area was a neglscted cooomut garden, There was not much of
grass growth, but a few Eupatorium gdoratum plants were
found growing around. The total length of the burrow system
was 0.21 m and the width of the burrow fanged fronm 6 om to
18 om, The exit for soil (1b) was found olosed and soil
was filled in this burrow to a length of 85 om, The main
entrunoe (1a) was plugged 45 om within (5). Juat oloss to
ths plugging, there was a blind alley, 13 om long. The brood
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chamber (3a) was somewhat round in shape and was having

a diameter of 18 om. The nesting materiela comprised of
bits of cooconut roots, dried grass and dried stem of
Bupatorium odoratum. There was only one immature female

rat in the burrow. A separate chamber (3b) filled with
fagoul pellets was preaent, The major portion of the
burrow syatem was having a dapth ranging from 20 om to 30 om,
There wers two emargency aescapas (2a and 2b). There was
also a main entrance for the buwrrow system, The runways of
rats leading from the entranos were quite olsan., The burrow
syatoen was ramified to a length of 2,7 m and a width of 2 m,

2. Battus norvegious

Studied only one burrow asystem, The det:ils of it
are given balow.

2.1 Burrow syatem 10 (P1g.27)

This was loocated at Mathalakodam in the zone ‘Idwicki
and Ernakulam'’ distriots along a paddy field bund. The
burrow was ex,osed one day after harvesting the orop in
September 1978, The soll there was olayey. The burrow
system had a total length of 6.431 B and width ranged from
11 om to 30 om, The maximum depth of the burrow systen was
40 om and depth ranged betwesn 30 om and 40 om, The burrow
system had 2 main burrow starting from 1b, the soil exit
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hole and ended in a blind alley (4a). There were 2 total
of four ohamburs of identloeal dicmaensions of 40 om each,

of whioh the ohizmber - 3a was ths brood chamber and tus
rest of the chambers wers of unknown usa, Food materials
were not stored in the burrow system exse»t an earhead of
23diy and two snailg., There wera2 one motaer rat and twelve
young onas in the burrow aystem, The major portions of the
burrow aystem including the main entrnce (1a) was submerged
in wvater and the rat entsred the burrow through water. The

nesting material uwaed was hay,

3. Bendjoota beng:lcnsis bengalensis

Altogether fourteen burrow gystems were e:cavated,

The detzils are as shown below,
3.1 Burrov system 11 (Fig.28)

The burrow aystem was looated in laterite soil
at Muthalekodam, Idukki distriot, in a tapiooaz field and
wag exoavated during October 1978, The total length of
the burrow system waa 19.84 m and the width of the burrovw
ranged from 5 om to 21 om. Altogether there were five
openings (1a to te)}, At eaoch opening, there were heaps of
soil and the burrow snirances were oonoealed with soil.
There werc two nesting chambers (3a and 3b) which were
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almost round in shape. The burrow network was ramified

to a length of 6.21 m and 2.4 m width., The nesting
chambers wera at a denth of 45 om ana 23 om, The nesting
material comprised of taploon leaves and petioies, For

the rest of the burrows, the depth ranged from 15 cum to

20 om, There was no definite shape for ihe burrow network,
There was only one rat in the burrow aystem. One of the

nests appeured defunot,
3.2 Burrow system 12 (Pig.29)

The burrow was located at Muthalakodzm in laterite
soil in = tapioon field and was exposed during the month of
September 1978. The soll vas relatively loose and wot,

The total length of the burrow system was 9.9 m and the
width ranged from 5 om to 15 om, The burrow system was
ramified to a length of 3,1 m and width 2,5 m, Out of the
three openings (1a to 10) only two (1a and 1d) were having
heaps of soil, conoealing the entrances. The third burrow
opening (10) was devoid of scil heap, It was plugsed inside
about 4 om beneath the soil surfase., The nesting chamber
had a width of 15 om and was looated at a depth of 35 om,
Thers were two semioiroular chambers (3b mnd 30) of unknown
use, 7The burrow system was looated under a astanding orop
of taploca and tubers were eaten off from within the burrow,
Major portions of the burrow system was at a depth of 25 om
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below the soil surface., There was only one femala rat
in the entire bdburrow network,

3.3 Burrow syatem 13 (Pig.30)

This burrow was loosted in a paddy field bund in
Maelarkode, Palghat disiriot. The burrow was exposed two
days after harvesting. 7The asoll .as olayey. The burrow
system had a tot2l length of 6.431 m, The widih of the
burrow ranged from 5 om to 10 om, The burrow had a maximum
depth of 29 om, There were two entrances (1a and 1b) and
thegse were concealed by heaps of soil., The entr:ance
burrows united to form & common burrow or main burrow whioch
was plugeed inside (5), A mumber of short blind alleys
atarted from the main burrow. The nast was semioiroular in
shape and the width of the nesting chamber was 10 om, The
maximum depth (29 om) of the bhurrow was in ths nesting
chamber. The depth of the other parts of the burrow system
ranged from 15 om to 22 om, There was no food ochambver or

any stored food in the burrow asystem.
3.4 Burrow system 14 (Pig.31)

This burrow was located at Melarkode along a paddy
figid bund. The padily orop waa sufiioiently ripe for
harvest. The burrow system had a tot:ul length of 2,55 »
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with a width ranging from 4 om to 11 om, Wo rat was
found inside the burrow. The entrance was oonoealed by
a heap of soil, The entirs burrov systen was partly
filled with neatly asrranged paddy ear heads with very
little space for the ra2t to move about. There was only
one antr:noe (1) for the burrow system, A portion of the
burrow (%e) was full of paddy earheads with no space for
the rat to move about. The total weight of the paddy
earhead atorzd in the burrow was 425 g, In contrast to
the orevious burrow the main burrow was found lacking and
there wvas no nssting ohamber, The burrow system had a
maximam depth of 2% om, There were definite pathways
gtarting from the burrow entranoce and prooeading to the
paddy orop.

3.5 Burrow system 15 (Pig.32)

This burrow was looated at Melarkods, Palghat
distrioct in a tapiooa fleld., The soll was loose and sandy.
The burrow system was extensive without any definite
pattern. The tot:l length of the burrow network was 25,08 m
with a width ranging from 4 om to 12 om. Altogether, there
were three burrow entrunces (18 to 10) whioch were oonsealed
by heaps of soil., The burrow natwork was ramified to a
length of 7.2 m and 5.2 m width, Brood ochamber was
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semioiroular in shape having 12 om dismeter. The nesting
materials were drisd leaves and petiolss of taploea, The
burrows ware loonted under standing tapiocoa, Taplooa
tubers projacting into the burrows were damaged by rata,
The muximum depth of the burrow system was 37 om and the
depth of the brood chimber was only 27 om, In the major
portions of the burrow system, the depth from the soil
surfxzoe ranged from 12 ou to 25 om. A main burrow for the
aysten was laoking. A totzl number of 3 fem.lea, 2 males
and 6 young ones were oaptured frowm the burrow. The mother

rat was not present in the burrov.
3.6 Burrow system 16 (Pig.33)

This burrow was located at Vellanik.ar ., Triochur
distriot, in a taplooa fisid. The s0il was laterite, The
totul length of the burrow syastem was 29.19 m, The burrow
syatem was interconnected, The width of the burrow ranged
from 7 om to 10 om and the burrow network huad a maxioum
depth of 50 om, The burrow aystem was ramified to a length
of 7.9 m and 6.25 n width, There were 5 entr:unces (1a to 1le)
and all of them were conocealed by heaps of asoil, The
burrows leading from the openings were filled with soil to
varying lengths and to a maximum of 60 om, The brood
chamber (3a) was 10 om wide and at the maximum deysth of 50 om

and was surrounded by burrowe on all sidea, There waas a
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food ohamber (3b) in whioch few tapioca tubers were sesn
stored, Tapiooa tuber—-bits were also seen in the brood
chamber, All the taploos tubers .ro‘socting into the

burrow were partially eaten by the rats. Major portions
of the burrov system were at a depth range of 20 em to

35 om, The nesting material found in the brood chamber
oomprised of taplooau leaves, One mother rat and two young
werg oaptured from the burrow aystem., Though the burrow
ayoten was extensive, tnere were only five blind alieys and
the burrow network had no definite shape.

3.7 Burrow system 17 (Pig.34)

This was located in a rubber plantation at
Vellanikiara in iaterite soil. The period of exoavation
was Ootober 1978. Altogether thare were thirteen openings
and all werc ooncealed by heaps of soil, Rat runways werse
abgent from the burrow sntrances, The tot:l length of the
burrov aystem was 13.6% m with a maximum depth of 33 om
and a width of 6 om to 12 om, The entrunces were filled
with aoil to varying lengths ranging from 15 to 40 om. Tae
burrow systen was ramified to a length of 5,1 m and 3.6 m
width, The brood chamver was looated at the ,jzinotbon of
four burrows, two of which led to openings and one led to
a blind alley and the fourth one was the main burrow. The
brood chamoer (3a) was at the maximum devnth (33 om),
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The nesting material was of dried rubber leaves, The
burrow systesm had a main burrow running in a more or

less =ig «ag way 10 om to 33 om bslow the soil surface
with a number of seoondary burroww which terminated
eithar in openings or in blind alleys. There was no food
chamver, Food was not stored in the durrow . One mother
rat and four young onecs ware oaptured from the burrow.

3.8 Burrow system 18 (Pig,35)

This was looated at Kuppamudi, Wynad,in the szone
‘Caliout' diatrict in a taploca fleld, The soil was
laterite. Tot:ul length of the burrow aystem was 17.16 m.
The width of the burrow ranged from 5 om to 11 om with a
maximum depth of 40 om, There were altogether four burrow
entrances (1a to 14) and all exoept 1d were ooncealed by
heaps of soil, The opening 14 was plugged from within (4a).
There were two rats - one male and one female and the
burrow network was partitioned dy a second plug: ing (4b),
for oeocupation by theas two rats, The male rat had no
neating ohamber and 1t oooupied only a small seotor of the
burrow aystem. The burrow syatem was ramified to a length
of 5.3 m and to a width of 4,75 m. The nesting chamber was
at the maximum depth of 40 om, The depth of ma jor portions
of the burrow network ranged t*on 20 om to 25 onm,
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3.9 Burrow system 19 (Pig.36)

The burrows were looated at Thiruseni, in the zone
‘Cannanore' distriot in the premises of a house and aexvnosed
for study during January 1979. It was looated in between
two rooks and was surrounded by solid rocks on all sides,
The total length of the burrovw system was 130 om and the
maximaun width was 15 om, The depth oould not be measured
beocause of the rooks, No soil heap was noticed in front of
the burrow opening. The only one opening of the burrov was
plugzed 72 onm away from the mouth, There was a nest inside
the burrow 36 om from the soil plug. The nesting material
inciuded dried lsaves of rubber, empty pulse pods, taploca

rind, leaves of Allanthaug walgbarigs and dried coconut
leaflets, There was only ons female rat in the burrow,

3,10 Burrow system 20 (Pig.37)

This was looated at Thirumeni on the border of a
tapiooa filsld, The soil was laterite and the total length
of the burrov system was 3,18 m, The width ranged from
15 on to 30 om and the maximum depth was 43 om, Only one
entr:unce to the burrow system (1), It was olose to a heap
of rubbles and was plugged at a point 106 om inside (5).
Starting from the plug:;ing the width of the burrowv sudilenly

inoreased to about 20 om to 30 om, There were two nesting
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chambers (3a and 3b)., One of the neats was an old one
and was not being used by the rat, The neating matarial
oomprised of dried jaok leavea, The maximum depth of the
burrow syatem was at the point of plugging and the brood
chambers were at a deyth of 30 om and 32 om. The burrow
system wag spread to a length of 3 m and width 95 on.

The burrow entr-nce was open and not concaslsd by heap of
goil. One mother rat and two middle aged young ones were
captured from the burrov sysiem,

3.11 Burrow asystem 21 (Pig.38)

This burrow was located at Thirumeni in a ooconut
garden, during the month of Jamaary, 1379. The soil ty.e
was laterite. The totnl length of the burrow system was
3.85 m and width rznged from 5 om to 8 omx, Maximum depth
wag 32 em., Altogether there were four burrow entrances
(1a to 1d). The nssting chamber waas found at a depth of
14 om, Westing material inoiuded dried taploc: lesaves and
petioles, A smali burrow, 15 om long, waa direotly
oonnaoted to the nesting ohanber whioh ended in an opening
(14) and was ocompletely filled with soil. Anotaer burrow
from the nesting onhamber was divided into two and both
ended in openings (1b and 10) and the entire length from
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the neating ohamber was filied with soil, The third
burrow from the brood chamber waa hollow and it was the
one for ths rat to move about, This burrow br-nched

twioce to form blind alleys and finally opcned to the soil
surface vhers the burrow was filled with soil for a length
of 26 om, Al. the burrow entrances were oonoealed by
heaps of soil., The burrov system was s0:tucred to a
length of 2.1 m and width 1,1 m, There was only a single
male rat in the durrow systen,

3,12 Burrow syatem 22 (Fig.39)

The burrow was looated at Chorupuzha, 'Cannanore’
distriot in a tapioos plot. The period of study was January
1979. Soil type - laterite, The total leongth of the burrow
system was 59,11 m and had a maximum width and depth of 20 em
and 90 em raspsctively. The burrow asystem was very extensive
with only two openings (1a and 1b), The openings were
aonocesled by heaps of soil. The burrow system was inter-
connected. A totul numbar of 21 blind alleys were present
(4a to 4u), The soil was very hard and dry due to severe
sumner and the nesting ochamber was looated at a depth of
59 om, where the humidity was high., Two blind alleys
(44 and 43) starting from the brood chamber had a maximum
depth of 85 om and 9. em respectively. The depth of the
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major portions of the dburrow network was in a range of
10 om to 20 om. The burrov systen went dezp to get a
humid and ocooler atmosphere. Taplooa tuber: projecting
to the burrows were sezn eaten as in the previous ocases.
The burrow system was ramified to a length of 10,85 n
and width 6.7 m. The neating ohamber was round in shape
having a dizmeter of 20 om, WNeating matorial included

&9

dried tapioon leaves and petioles and bdits of aried banana

lesaves, Only one adult male .as found in the burrow.

3.13 Burrow syatem 23 (Pig.40)

The burrow was locatad at Moncompu in the zone
‘Kotiayam and Allep.y' distriots, on the outer bund of a
paddy field, Tne period of study was Janusry 1979, The
bund was separated from the paddy field by a canal 20 &
wide and in order to reach the fleld the rat had to swim
through the watsr. The solil was olayey loam, Total
length of the burrow aystem was %.22 m and width ranged
from 7 om to 20 om and depth 25 om o 75 om, There was

only one opening to the burrow system, The burrow opening

was vary oclean, showing foot prints of the rat and was
plugzed 35 om inside and the plugging wes visible from
outzide (5a). There was a second plugging (5b) at 20 om
away from tne first plugging. In betwesn the two soil
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pluggings there was a blind alley (5a)., The burrow

system was interconneoted and the interconnecting burrow
started from the brood ohamber (3) and ended at the basc
of the blind alley - 4b, The brood chamber (3) was round
in shape with a diameter of 20 om and was placed at a

depth of 60 em, The nesting matsrial comprised of dried
grasses, Thare was a main burrow for the burrow network,
starting frou tie antrunce (1a) and ending in a blind

aliey (4¢). There were 3 young rats together with a femsle,
but the mother rat was not found in the burrow, The burrow
system had a 'P' shape in general,

3.14 Burrow system 24 (Fig.41)

This was loocated at Kurianadu in the gone 'Hottayam'
distriot in a taplooa fielid during February 1979. The soll
tyre was laterite., Tot:l length of the burrow system was
26.91 m and the maximum width was 11 om, There were four
entrinces (1a to 1d) to the burrow system out of whioh two
(1a and 1b) wer=s not used by the rat and was filisd with
301l to a length of two metres each. The burrow opening (1d)
was saeen opened with neither heap of soil in front, nor
soil plugging inside. This entranos is believed to be
uged for bringing nesting materials to the brood chamber,
The rat present in tie burrow was an aged nregnant fomale,



FlG. 4.  BS.24.

ig tuid . enbramces
3 _ hesting dhanibar
4% to 4k _blind sleys

l depbh frombhe sof surface

4k




.91

6ut of the 11 blind alleys (4a to 4k) pressnt in the
burrow syster, 9 were completely filled with soil and
out of use, The period of exoawation was during summer
and hence tha soil vas wvery hard., The round shaped
brood shamder (3) wis at the maximum de th of 69 om where
the humidity was hign. Neating materisl comprised of
éried taploc2 lenves and petioles, Major portions of the
burrov system were at a depth of 12 om to 30 om., The
burrow system was ramifisd to a width of %.4 m and a
length of 9 m, The rat was pregnant and its womb contained
thres young ones,

4.Bendloota indics fndics

Altogetner seven burrow systems were studied
and the desorinstions are as shown balowv.

4.1 Burrow aystem 25 (Pig.42)

The burrow was located at Muthalakodam in the zone
'Tdukki and Srnakulam® districets during Ssptomber, 1373,
Tapioosa, colocasia and pineappls were grown nearby in
laterite soil., The burrow system had a total length of
GoT2 m snd © denth runging from 43 to 70 om. The diamster
of the burrow system was in botwsen 5 om to 50 em, A total
of aix burrow e¢ntrancez (1a to 1£) were noted. The burrow
waa loocated nsar an sarthen embankment and the openings
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1e, 14, 1b and 10 were on the embankment. The dugput
soil wns expelled through & single opening (ib), [he
main entrance (1a) was concealed under a few pineapple
planta, The openings 1b and 1o unite to form 2 main
burrow whioch was plugged 100 om inside, Beyond the soil
plugzing (5¢), the main burrow suddenly became large to
form a ohumber of 140 om long and with a maximum of 50 em
width. This was the brood chamber (3) with the nest in
the centre, The nesting material comprised of dried

jack leaves, PFrom one sides of the brood ohamber a burrow
led to an ogening (1d) at the earthen enbankment whioch
was 2180 plugged inside (5b). Beyond the brood chamber,
the ceniral chamber becamé narrow and opened to the
exterior by taree openings (1a, 1e and 1f,. lhe main
entrance 1a was very ciean with runways in all direoclions,
me mother rat and five young ones were oollected from

the burrow sysism,.
4.2 Burrow system 26 (Fig.43)

the burrow was located st Muthalakod~m on the
border of a tapiooa field during 3eptemder 1973, The
soil was laterive. Iotal length of ths burrow system
wag T.91 m and widih ranged from 10 om to 33 om and depth
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17 em to 57 em, The burrow was loonted nesr an earthen
embankment and the openings 1a and 1b were on the enbank-
ment, 3But the brood chamber and the conneotad burrowe
were under ground level, The 30il exit hole (1b, wana
plugged 1,38 m inside. From this opaning the burrowvw
divergad into two, one ended in a blind alley (4b) mnd
the other led to the food ohamber (3b) and other chambders
(30 and 3a). ihe main entrance (1a) and the opening 1b
ware interconnscted by a burrow ruming slong the earthen
eabankment, At the besinning of this burrow, near the
s0il exit hole (1b) was the food chamber (3b), which

was 25 om wide and in whioh stored tapioca tubers were
found, A blind alley of 1,45 m long leading from ne=r
the s0il plugging 5 was present, Just after the aoil
plugging (5b) the dburrow enlarged to form a chambar

(38) of 1,72 m long and 21 om %o 3% om wide., Ihis
ochamber was commaoted to the brood ohamber by a burrow

- length vo om and width 16 om. The drood chanmber,

round in shape with a diameter of 3% om was provided
with 2 nest at the centre, made of dried ‘unx leuves,

The burrow leading fron the main entrance was direotly
connected to the drood chamber and was plusged (5a)

20 om awvay from the broedl chamber, The burrow sysiem



was ramified to a length of 4,35 m and widih 2.1 nm,
There were distinct runways from the burrow entrances
0 the nearbdy orop fields, me mother and four young

ones werse present in the burrow aystem,
4.% Burrow system 27 (Fig.44)

The Burrow wns loocated at Vellanikiara in the
gone 'Irichur and Malappuram®' distriots, in a rubber
plantation, The soil was leterite, The burrow syastem
had a total length of 10.43 m, width 12 om to 27 om and
depth 60 om to 90 om, The entire burrow system wuas
under a large heap of loose soil left aside during the
oonatrustion of a pond, Altogether there were three
openings for the burrow natwork, The exit hole for soil
(1b) was plugged inside 1,9 m, The main burrow started
from the main entrance (la) and ended as & blind alley
(4), 1t branched twice, one led to the soil exit hole
(1b) and the other to the opening 16, These two branches
vere ruming almost parallel to eéash other, The nest
wag loocated 80 om deep in the centre of a large chamber
of 2,5 » long and 20 om to 27 om wide, The nesting
material comprised of dried rubber leaves, nly one
female rat w:s present in the burrow,

- 94
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4.4 Burrow system 28 (Pig.45)

This burrow was located at Vellanikkars in laterite
soil during Deocuber 1978 on a large bund, Orops nearby
were tapiooa, banana, coloczsia and jack, The burrow
system had a total length of 13,22 m, width 11 om to
40 om and depth 2> om to 100 em, There were 2 total of
four openings in the burrow system, A common plugging (5)
for the unin entrance (1a) and soil exit hole (1b) was
present, ihe main burrow of the aystem extended from the
main entrance and ended in the subsidiary entranoce lo.

The three adult females present in the burrow had separate
nests in the chambers 3a, 3b and %6, The chamber 3a was
large having a length of 3.1 m and 12 to %0 om -ide while
the other two chambers were comparatively smail. Hesting
chamber %b was almost round in shape with a diameter of
30 om, whereas the chamber 3¢ was 00 om long znd 30 om

0 40 om wide. Between the soil pluggings 5a and 5b, the
depth ranged from 80 om to 100 om, Nesting materials
inoluded dried jaock and banana leaves,

4.5 Burrow system 29 (Fig.46)

This was loocated at Kuppamudi, Yynad in the zone
Oaliout distriot, in laterite soll, at the backyard of a
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sonvent, where taplioos, colocasia and yam were ocultivated.
the burrow aystem had a total length of 12,47 m and width
10 om to 32 om., The main burrow extended from the soil
exit hole 1o to the blind alley 4a. The dug out soil

was thrown out through the openings 1b =nd 1¢, 3oth
these exit holes had a common plugging at 50. ihe main
burrow branched into two at 4,57 m away from this plugging,
ons leading to the main sntrance (1a) and the other lead-
ing to the nesting chamber (3). The main entrance wes
also plugged inside (5b). The nesting chamber wns cirou-
lar in shape with a diameter of 32 om, A blind alley(4a)
branched off from the nesting ochamber (3). Just before
the nesting ohamber the burrow was olosed with nesting
materials (5a), The neating materials included dried
lsaves of jaok, diosooria, amorphophalus, coffee, grase
snd also few cardboard bits. 7The nest in the nesting
chamber wag found soattered., The depth of the burrow

at the place of nesting chamber was 65 om and the maximum
depth of the burrow sysiem wag 75 om, The main entrance
(1a) wvas looated at the base of a atanding ocolooasia and
few tubers of it were seen damaged by the rat, A partly
eaten dried jack seed was found inaide ihe burrow, ﬁhly
ona female rat was present in the burrow system,
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4,6 Burrow aystem 30 (Fig.47)

It wus located at Kuppamudi in laterite scil in
the frontyard of a house during Deoecmber 1978, Total
length of the durrow system was 8,57 & with a diameter
of 9 on to 32 onm and depth 27 om o ‘B om The only one
opening (1a) of the dburrov system was located at the
side of an earthen embankment, The main burrow extended
from the blind alley 4a to 4d, Ths entrance was plugged
inside as usual, 7he depth of the burrow at the site of
the blind alley (4a) wus only 7 em, The burrow system
wvag apread to a length of 3,9 m and width 1.6 m. The
shape of the brood ohamber was round, placed at a maximum
dapth of 55 em, Ihe nesting materials comprisaed of dried
banana leaves and leaf sheath, coffes leaves, bits of
plastio paper and a few tapiooa rinde, The mother rat
and four young ones were present in the burrow aystem,

4.7 Burrow system 31 (Fig.48)

Ihe burrow was located during January 1979 at
Cherupu:ha in the zone Cannanore distriot in laterite
soll. The total length of the burrow aystem was 12.54 n
with a diametar of 8 om to 25 om and depth 30 om to 95 om.
The soil exit hole (1b) was loocated on a sumsll earthen
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ombankment and was plugged 50 om inside (5b). "ne main
burrow for the burrow system eéxtended from the main
entrance (1a) to the exit hole 1b. The main entrance
was also plugged, one metre inside (5a;. The rat was
confined to the reglon between the iLwo soil pluggings
and the reat of the burrow syatem was left unocoupled,
ihe brood chamber was some what square shaped having a
maximum width of 25 cm and was plased at a depth of

95 om, Beyond the s0il plugging S5b, the main burrow
branched into four, two of which ended in blind alleys
(44, te) and the others in subsidiary openings (lc and
1b). The length of the burrow system inside two soil
pPluggings, in wiiloh the rat was present was only 2.%5 m
whereas the length of the burrow outside the pluggings
was 1:.,19 m, The depth of the burrow in between the
soll piuggings &8 2and 5b waa 45 om to 95 om and for
the rest of the burrow aystem the depih varisd between
20 em to 30 om., The burrovw system was ramified to a
length of 4,1 m and width 3 m, One mother rat and three
young ones were present in the burrow, Thse brood chamber
wis devoid of any nest and only a bit of plastic sheet
wag present inaide the brood chamber,



5. Mua plakythrdix

Altogether five burrows were studied, The details

are given below.
5.1 Burrow system 32 (Fig.49)

The burrow was located in a taplooa field at
Thiruvarhiyadu at Palghat distriot in laterite soil during
Ootober 1978, Total length of the burrov aystem wos
1.67 m,uith a diameter of 2 om to 14 om and depth 16 om
to 2% om, The only one opening (1) to the burrow aystenm
was enoircled by pebbles, The opening was sealed 3 om
inside with pebbles (5)., The diameter of the entrance
burrow wie 2 om at the begimning and 1t suddenly enlarged
31 om inside to form a central chamber wnich oonstituted
the brood chamber (3%a) and a semiciroular extra chauber
(3b), the purpose »f whioh ia not known. The blingd alleys
4a Lo 4o direcily branched off from the brood ohamber,
lhe brood chamber h:ving a diameter of 14 om was at a
depth of 23 om, Few poenbles were found soattered inside
the burrow, Ihe dug out soil wag not heaped near the
burrow entrance. One mother and three young ones were
colleoted from tha burrow system, The nest was made up of

.99
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drisd tapiooa leawves,
He¢ Burrow system 33 (Fig.5y)

It was loecated during ODotober 1973 at Melarkode,
?alghat distriot, under teak plantation in laterite soil.
The burrow aystem had a totzl length of 1,35 m, diameter
ranging from 3 to 33 om and depth 18 to 23 om, The only
entrance (1) to the burrow system was closed by pabbles
at the entrance, vhioh was enoircled by penbles, The
burrow system cons.ists of three distinet chamber (a to
30 of whioch 3a waas the nesting chamber and the other two
chanbers were of unknown use, The nest wis made up of
dried rosewood leavea, Ihe nesting chamber had a dlameter
of 10 om and waz at a depth of 23 om, ‘me mile and one
female mouse was present in the burrow., :ise soil removed
while conairuoting the burrow wus noi heaped nsar the

burrow entrange,
5.3 Burrow syatem 34 (Fig.51)

It was located at Vellanikkarsa, Irichur distriet
in gravelly soil during Ootober 1373, The burrow aystem
had a total length of 102 om, diameter 4 to 6 om and depth
20 o 40 em, It had two entrunces (1a and 1b) and both of
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these were encircled by a ridge of pebdles, Ihs main
entrance (1a) was olean and open with runways in all
direotions and plugged 17 om inside with pabbles (5).
The entrance-1b was oconcedad by pebbles arranged in a
circular manner, The burrovw system had a 'Y' shape and
the burrow starting from the entrances formod the forks
of the 'Y'. AR the bass of the burrow, starting from
the sntrance~1b was the round shaped brood chamber (3
with diemeter of 6 om, The tail of the 'Y' had a langth
of 50 om whioch end=d in a blind allsy (4). The brood
chamber was st the maximum depth (40 em) of the burrow
syatem, Tha nesting materials included dried leaves =znd
3tamg of oowpea and dried leaves of rubbar, MNly one
adult male wus prasant in the burrow, %he dug out soil
wi:3 not heaped near the entrunces, The burrow system was

spread to a length of 1:0 em and width 110 om,
5.4 DBurrow system 35 (FPig. 52)

Thie was looated in a cowpea plot at Vellanikkara,
in gravelly soil during October 1978. Iotal length of
the burrow system was 2,04 m, diameter 8 om and depth 20
to 48 em, ihe burrow system was very simple and somewvhat
'Y' shaped in appearance. There were three entrances (1la,
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1b and 10), enoircled by ridges of psbbles, The ridge
was larger in size at the eniranoe 1a., The openings la
and 10 were plugged with pebbles at the ground leval and
entrance 1b waa plugged 22om inside with pebbles. The
nesting chamber (3) was at & depth of 48 om and somewhat
eirocular in shape with a diameter of 8 om, The dugout
soil while construoting the burrovw was not seen heaped
near any of the three entrances. Th: nesting material
was made up of dried ocowpes atems, One mother, eight
young ones and an adult male was present ln the burrow
gystem., The burrow system was ramified to a length of
110 em and width 70 cm,

5,5 DBurrow aystem 36 (Fig,53)

This was located in a cotton field at ‘havalanm,
Attuppady during FPebruary 1979, The soll was laterite
the Burrow system had a total length of 2U.4 n, diameter
3 %o 10 om and depth 20 v 57 om, The period of excava-
tion woa during extreme summer and the soil wes hard like
rock. In contrast o the previous burrows there were two
main entranoes (1a and 1b) for the burrow syastem with
runvays on all direociions. Ihese main entranosa were

devoid of any pebbles. - ust before the union of the
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burrows leading from the main entrances they ware plugged
inside (5a nd 5b) by a few pebbles. 7he oircular shaped
neating chamber (3b) was looated immediately afier these
pluggings. In this chamber, an 0ld, worn out nest made
up of 4dry leavas of cotion was noted, The width of
burrows upto ths nesting chamber (3b) was 5 om and the
rest »f the burrows had a diameter of 6 om except the
brood chamber vhere it was having 10 om diameter, The
nesting ochamber (3a) was at a deptih of 24 cm. 7The durrow
sysienm waa interoconnacted., There were altogeth:r tLhree
entrancea 7nd the subsidiary sntrance 1¢ was closed with
pebbles as well 03 enoircled by pebbles, (he brood
chamber was at 54 om deep and the naximunm depth of the
burrow system wvas 57 om, 7The nesting material inside

the brood chamber was dried lsaves of rosewood. The
burrow system w:s ramified to a length of 7.2 m and wiith
4.2 m. There were tw adult malea, one mother and three

young ones in the burrow systea,
6. Mua maxicola

Only one burrow aystem was located, The detnrils

are as shown below,
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6.1 Burrow aystem 37 (Pig.54)

it was located at Vellanikkara in laterite soil
during Dotnber 1978, The burrow system was very ahort
without any branches and ended in a blind alley (4),
nly one entrance (1) and it vas plugged with pebbles
at the ground surfsoce, Pebbles were also seen onoircling
inhe entrance, The burrow had 3 to 11 om diameter and
30 to 40 om depth, The brood ohamber wis at & maximam
depth of 40 om and it nhad a diameter of 11 con, I1hne
nest was made up of dried cowpea stems, "mc mother and

seven young onea were prasent in the burrow,
7. Hua boodugz Rooduge

Altogether four burrow systems werse studied and
the detaila are given below,

7«1 Burrow system 38 (F1g.55)

ihis burrow waa located at Vellanikikara in laterite
goil during Ootober 1373 on the side of an carthen embank-
ment, Jotal length of the burrow aystem wis 1,14 m with
a diameter ranging from 2 to 11 om and depth 10 to 36 om,
It was a simple and short burrow with only one opening (1),
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ihs enirance was plugged 16 om inside, 7The burrow bran~
ohed into two 58 om away from the soil plugging (5). ™Me
branch ended in an emergency escape (2) while the other
terminated in a blind alley with the brood ohamber (3)

8, it end, The brood chamber was round in shape, dia-
meier 11 om, snd was placed at a depth of %6 om, The
emargency esoaps was not opened to the exterlior. The
burrows excluding ihe brood chamber had a diameter of 2 om,
me wother and seven young ongs were present in the

burrow aystem, The nesiing material comprised of dried

rubber lieaves,
7.2 Burrow aysiem 39 (Pig,56).

It was loocated at Velianlkkara in laterite soil
during October 19738 on the side of an earthen embankment,
The bhurrow system had a total length of 102 om, diameter
2 to 6 e and depth 10 vo 2U em, The burrowv starting
from the main az{&mc (1a) and the one from the soil exit
hole (1b; were of equsl length and they unitad to form a
main burrows. A s0il plugging (%) at the union of these
two burrows was noted, The round nesting chamber (3) of
O om diameter was looated 14 om away from the soil
plugging. It was at a maximum depth of 20 om, The
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nesting material uscd was dried rubdbsr leaves, The
burrcw leading frow th2 nesting ohamber ended in an
sgorgency eacape (2) near the soil surface, In gensral
tha burrows had 2 om diameter, Inoluding the euergency
oscape therve were three openings for the dburrow gystem
which was ramified to a length of 55 em and width 40 onm,
nly cne adult male was present in ihe burvow,

T.3 Burrow system 40 (Pig5.57)

This was located at Vellanickara in laterits soil
during Netober 1973 on ine side of an earihen embankment,
The total length of the burrow asystem was 1.3 u, diameter
2 to B ca, and depth 5 to 22 en, There were a main
entrance (1a), exit hole (1b) for removal of soil from
the burrow and a subsidiary entranee (16) Ior the burrow
system, an addition to the cmergenoy escape (2). The
barrows starting from the three entrances ia, 1b and 1o
united to form a main burrow with a common plugging (5).
“he round nesting chamber () of about 8 cm diameter was
at the centre of the main burrow, The nesting material
wag dried bunane leaves. [he asmergensy escape (2) was

not opened to the exterior, One adult male and iwo females
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were resent in the burrow. 1he maximum depth of the
burrow ayaien w:a at uha point of brood ohamber,

7.4 Burrow system 41 (PFig.58)

nis was looated at XKuppemudi in dynad, Jaliout
district during December 1970 in a paddy fisld bund.
The tolal length of the burrow system was 2,19 m, dia-
meter 2 to 12 om and depth 25 to 31 om, The round brood
chamber was having 12 cm diameter and looated at the
dezpesy purt of the burrovw sysiem, [hers was a4 main
enirznce (1) and iwo emergency esoapas (2a and 2b) for
the burrow systecd. The emergensy ascapes wire not
opened to the exterjor. The burrows leadin; from the
main satrance and the smergensy escapes unlied ogethsr
neir the brecod caumber, Paddy straw was used for uaking

nesi. e 2éuli female was present in the dburrow.
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DISCUSSIOR

In order to study the diatribution of different
spcoies of rate and their burrow patterns in lie 3tate,
a detailed survey was oonduoted in different parts
during Septeaber 1978 to February 1979. For tne gurvey
work, the State was divided into eigat agro-climatioc
gones. An extensive ocollection of tne different indigenous
rat traps used in different parts of the State was made
and toedr utility for capturing difforeont s ecies of rats
was ascertained. The wvarious asspects studied during the

survey work are discusesd below,

1. Iatera indicu guvieri

Thls specics was found in ali the gones exoe.t
Panls of
dynad :ma:?éxmu districtg. It 1s found tant places of

ni.her eclewvations are not oooupied by these rais.

Of the four subspecles of I. indiea only i.indlca
guvieri i1s so fur found present in Kerala., Tuls finding
1s in accordance witii the observations made by Elleraan
(1361) that tae Sout: Indian s.eoles of L. indigy belong
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Burrows of I, indica guvieri were {o:nd under
diverse conditiona suoh as in fieids oro;ued wiii
galses, inger, rubber, backyards of nouse:, btiicxk zrass
owth wround cotton ficlds teax pduntations nnd barren
wafgte lands, Reishnaiow: ri (1968) and Yaoaosda (1908)
nentioned fts uregence in cuitivaied areas and in open
iuiiage It is pnow found wnat these rutls live in o wide
range of otuer aabituls too. Thelr burrows were found
rocated iiside the oro: fields, tuoga Irinivisacnar
(1972) reported taat taeir burvows were iocnied alony tae

bunds of ¢ iltiveited londs,

Mingaie gt ake (19567) re.orted tuut tae burrovs
of T, indign were e.omgated consisting ol windin pasgages,
o auaber of emerg: ey esoz es and a bredi..; or iiviy
c:iaber in tae oantre., Howover, durin. Lae .resent stiady,
certain burrows were foud guite slmyole in ooustruotion
(8S. 4,5 and 7) wille in oertain otier ci.ses (335. 1 and 5)
taers was only one euer enoy esos e enxdhe Alotuer mwaed
deviition was tuat tae brood chamber/iiving onunbor was
not aiways centralliy ilocated (83, 1,3,4,6,7 und 8,. Thus
tone jressnt stuiien inilcate taat tue burrows of i, inddeg
guviari nuy be single, or elong:ted wita winilig .ossages
aavinyg ong or worc emergency esc.,es and wita or situout

oeenir . cawabare Tus burrow wildin oif L, indiga ranged
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from 4 om to 2% om. Sundara Bai (1972) re .orted
that toe dismeter ranged between 9.6 ow und 1544 o
Acocordins to Yashoda (13968) iive burrow sysieas of
iy indicuy oan be trused out by tae  resence oi bealen
paltoways from one o2pening 0 tue ot.er and lLeft-over
ut bits of ieaves =nd slender brancics across vie
pabaways. Tue present ewudy oizurly ohows taat the
sregonce of a soll plugsing in the bursow exuibditin
tie above auntioned onaracter is zwre de.endable and
fool proof. Suwon a finding is reportod Lor wae Lirst

tinme.

Ali tihe burrows studied had oneg or tws entriices
without heaps of soil and an exit hoie (or turowing oub
toe soll ut tue tise of eousirustion of tne burrows.

In adiition to tihl:x tusre was invauriably one or more
ensrgency esc . 98. s there were a nlilmnm of turee
osenlapee 1 ciudin; the emergency eac.pe. iuls Cindiag
is in aocordaice wit: tae re,ort of Sarieti and Iawar
'rakéw’n (1979)e ilowever Yashoda (1958) re.orted 2 wo 4
openings and Bindr. and Prem Sagar (1979) re.orted

1 Lo 10 aursace 99enin ‘g

1% has been fartaer nosed taat in ali Lae ouses

the soli dug out while consirmwting the burrow was t.rown
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out tuarough & partliodar opening and this acnoscuon

is no. gsesn re.orted eariier,

Aocordin ; to Bindra and “rem lSagar (1475},
certain surface openings of I, iadiga burrow sysiewns
ure blocked witin 4 saall quantity of s0il and are sed
only in emergency for esoape. DBu. aocordi | o wae
Jresent atudy such blocked surfuce openin s were not at
all obocrved, [ue burcrow leadi:: 0 the 2uacrsuncy
esgnpes stops abristly 1 om to 3 om balow wue soil
airfase taeredby lewving a orust of soil ~wndisi rbed for
gubsequent 1sxle a8 emergoengy esc..en by ra.ld push ag

off of ths orast.

Yausaodu (1468) has re.orted taal ths nesis were
located in the concsaled chamber. Bul tids was not irue
in tae burrow systems 1,2,3,5 and 7. Accordinyg to
Yasaoda (1308) I, iadies build nests witu hay and leaveo
collectied frou the ncarby plages Lriniv.isacaar (1972)
found nesid® of grasses in itne nesting caunvar. Juring the
sresent investigation different tyoes ol nesis were found
such as nests aade . of (i) dried tea: iteasves (1i) dried
grasses (iii) dried leavea of Terminaiia

(iv) dried rubver Leaves (v) dried cowpea shoots and

(vi) bits of coconut rosts » dried grums + dried s.em of
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euqatorium. 30 it 18 inferred taat tue neosting
materials will deyend on the nature of tue weget tiun

of tue gur-oundings.

nly one Lo taree adults were Qu .t frou a
sincle brrsow as ageingt one to Live aduits collsoied
by Jundar. Bai (1972)e ine Litter size vurlicd froo
3 to 6 but Yasuoda (1268) resorded 3 4o 12 and Burn2tt

and Iawar Trakasa (1975) reported 2 to Y.

lsually 1. indica guwieri is se:n wandering
in »spen pl.dns espeeially along roazds during: nigut
0urde 5o 1t secms taal these ruts aave a seadency to
wigvier in open groundse DBurrows of I, indigs were
foomd In areas w.uore taere were no Cro.g or auaan dwei.in 3
and with only «iid gr.es growta. In thesc _laces t.e
43 may be de eanding on insecis, rasses uad simiiar

thdnges ©or fts {204,

Yaaaods (1558) and Sundar.. dai (1472) reporved
waese riube to fecd on graing, roots, leave: etc. But
agcording to Sriniv.saciar (1972), in addltisn o the
abowe 1tcms oy fees on Jowar and bajr.. fae resent
atuay revewed Lt in Xerade B Ladic. ¢ vierd dasages

Lapcdnen, caloery adly, jowar and cotuon. It aleo ca ges
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damage to ginger orop by burrowing the bed ond

exposing the rhiszomes,

2. Bakiug norvesioue

Acoording to Ellerman (1961), Pingale gt al.(1967)
and Barnett and lswar Prakash (1975), R, porve:gioug was
reported to be commensal, seen mainiy in ports, large
towns, villages, alonz the banks of navignble rivers and
on high roads. During the studies thecoe r.ls were
colleoted from interior places of Thodupuzha (Idukid
district) and Melarkode (Palghat distriot) far away froam
ports and towns, They are alao not neces:arily comuensal
in habit and are found t0 be a ssvere tireat to the -addy
grovers in Kuttanadu and Idukiki aress. They dansge paddy
durins the period between tae tillering and booting
stuge, the maximum atiack being during tae laubier stuge.
Anyhow, these rats never atiszok paddy after tae eariead
anorgence. These are new reports on R, norve:sicug in
India.

The burrows of R, norvegligug were loonted on paddy
field bunds. The litter sise ocolieciced from o burrow was 12.
The burrow system studied was (B3.10) partly submerged
in wvater. Food materials were not stored in the burrow
systen exoept an earuead of paddy and two snailas.



The present study rewveasied that in Kerasls burro.s
of B, bengalensis were seen in garden lands wiacre taplooa,
coloocusia, yam eto. were gultivated and in rubber
plantations, covonui gardens, oronards and tinlock {forests,
Burrows were also looated along psddy field bunds. This
finding was in wvariance with the observation of Ramakrisanan
(1968) taat B, 8 was confined to rice fields

and was in aoccordance with ihe observations ol ¥risianaicumari
(1968) and Yashoda (1968) that this species wus found to
inhabit tie border and bunds of c:ultivated .dains, gurdens
and pasture lands.

The burrows of Bs bengalensig were located in all
types of soils, boih dry and moist, thouh Yasnoda (1968)
reported taat B, bengalenpis yrefered to dig burrows in
fine and moist soil. Krishna Ayyar (1931) found that the
burrows of B, bengalengls were long, extensive and some
what complicated and they extended upto 20 to 30 feel or
aven more. During the present stuiies certaln burcows
were found quite simple and short (B35, 14,19,20,21 and 23)
and the reat of the burrows were long and extensive. Ine
maximum length obitained for a burrow was 535.11 @ as
against 30 m observed by Deoras (1962).



The number of openings for the burrow aystem
varied from 1 to 13 as aguinst 4 %W 5 oy eninga, recorded
by ¥rishna Ayyar (1931). Aoccording to aim tae burrows
seldon went down beyond a depth of 60 om. Deoras (1962)
recorded a depth of 72.5 oems Bul under the present

investization a maximum depth of 90 om was recorded (33.22).

Unly one ret or rarely two were found to inhabit
a burrow as reported by Xrisima Ayyar (1931). Anonymous
(1365) observed only one adult rat per burrow., Tue present
study revealed that in general tuere was only one adult
rat in a burrow, but in one case (33, 15) tarec fenmules,
two azles and six yowns ones were ozptured. Although
there were five adultes in the durrow networi, only one nest

7as resont inside,

Prem Sagar and Bindra (1973) noted taat the brood
onamber/bed chamber was looated at the cenire and at the
maximum deptih of the burrows. In the gresent investigation
tne brood chamber was found abt the oenire of tue systen,
only in 3., 15 and 33. 2%. In burrov systems 11,13%.15,17,
13,23 and 24 the brood chamber/nestin: chanber was pluced
ul tne naximwm dopin, wiereas in other casea the brood
chamber/nesting ohamber was not found at tihe mexlmr: de,th

of the burrow gysteu.
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Prem Sazar and Bindra (1973) recorded tuat in
the burrows inhabited by malss, the bed chauber will
not be provided witi neat but in burrow systens 21 and

22 in which male rate were present, contalied nests,

Wagle (1u27), Deoras (1966) and Chakraborty (197y:
observed 3, bengalensis hoarding food in taeir burrows,
and tiaere were definiie food chambers in tihs burrow
a:stem for storing fo»od materials, But duriy; the preasont
i vestigations, out of the fourteen burrows of B.bengglensis
studied, thres (35. 13,14 and 23) were on saddy ficld bunds
and only the burrow systea - 1% gontained stored paddy.
dere the roins were stored throughout the Lengtn of tae
burrow network w#ith only a little spape for the rat to
move about, In a Stnile iLike Kerala, with ever . reen
vegetautions, ton: rats are assured an abundant supply of
food tnroughout the year and henos may not be necessary
for them to stors food inside thelr burrows. The dburrow
syatem - 18 gontalned an adult male and a female rat and
were found in isolated conmpartments of tae burrow system.
According to Prem Sag:r and Bindra (1373), the males and
females of J, henzalensis generally ocou.led se.arate

chanbers,

A main tunnel for the burrow system, as obsaorved by
Yashoda (1968) was not always found in Xer:la excepst in a
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few cases wiere the burrow wes looated on o field bund.
In other oiroumstances, the burrow systems followed no

soecial patiemn.

The findings of the present investigation agree
with that of Pisnarody and Thampan (1976) that 3. bengalsnsis
bengalenglig operate in complete durkness and oan deteot
food from underneath itne soll and oan reuch tiae food
exaotly at tae right spot by burrowing ascross wndernaath
tiie a0il surfage and if soueone ospens the burrow at any
point, the rat would return imnediastely to close the opening
with aoil.

The young ones of B. bengalensis were found in

burrows during October, January and Pebruary and tuie is

in aoocordance with the findinge of Pingaie gt gl. (1967)
taat breedin  oocurred during September-Uctober and Jamu uaxry-
Haron and in varinnce witn the {indings of Prem Ungar and
Bindra (1973) that the progenies were produced througihout
the year except January, PFebruary and September.

In gen:ral the burrows of B, bengaiensis were seen
ia divarse conditions. 1 wvas sean in boti wet and dry
conditions. In dry lands ithere was no definite pattem
for the burrow system and a main tunnel was also lacking.
In Kerala 3, beniulensis are more predominent in garden



lands than in wetlanda. In certain localities such as
uttanadu and Idukiki distriets its uresence in caddy
fields iz very rare. Among the various burrows exanined

on field bunds, only very few contalned hourded paddy.

By indioga indiga is distributed all over Xerala.
These rais were collected from different parts of the
3tate. According to Bamett and lIswar Prakasn (13975)
and Yusnoda (1968) By indiga is comnensal and is found
to live sround human dweliings and in close assoociation
witix man. During the present study B, indica indica
specinens were collected from arsas under tuber oroje
guoh as taploouw, oolocusia, yam ete., and from tae borders
of rubber plantatious, ;addy fields and tae buciyard of
n.:ses. In areas suocu as idukki, Kotiayam, Cannanore,
Irivondram and Srmaxilam districts, these rais were
mainiy found in the fields and thelr burrows were locsted
avay from houses. Dul in ploces like Fonnani, Nardparamba
etc. in Malappuram distriot, Lhe rat burrows were nearer

to houses wndrr tnelr basements,

3rinivasachar (1968) regorted tuat 3. fndica
fed mostly on field erops, vegetables and grusses. Under
Kerala conditions tuese rute de.ended auinly on tuber crops
and paddy.



The following import.unt observations on
3s indigs were obtained durin: the resent study.

By indica iadfica under Kerala oonditions behaved
nostly as a field mmt and is a serious pest of tuber
oroyss There was a minioum of two openin o for the
burrow systen. The soil tarowm out winlle dig ing iue
burrow was through a asingle ojening and large leaps of
soil were found in front of this opening. In addivion %o
this ousening theyce was a main entranoe which was always very
eXean, devold of spider webs. There were rmmuways starting
{rom these enirances to tae nearby cropyed fields. Tue
exit for disgosal of soil was found loosted at higher
elevntions suoh as on the sides of eartnen bunds. The
burrow oyenings of those rats were larger tioan those of
tae related specles. idin of the burrow sysien ranged
from 8 om to 50 ome Tue maximm de.th of ihe burrovw s ystiem
was 130 om. Hesting chaaber/brood coamber of tue B, fndioa
indigcy was conparatively longer toan that ol olasr s ecles.

o food malerialse were seen storad in tieir buarrows,

Uoualiy one adult rat was pr:sont in = burrow
system. 3ut in burrow systom 28, located on u l.rge
earthen bund, were found tare- asdult feaalen, caoh uaving
separate nesting chaabers. The materiais used for maxing

neats inociuded dried ieaves of jaok, rmboar, dioscoria,
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yam, coffee and banana. Grass, cardboard bite and
tazioon rinds were also used for making nests.

The burrow of B, indiga indiga were secn always
plugged from inside. During swoking operations, these
plugs are removed by these rats, reguiting in trneir own
death, DBut in one case tae rat after open.ng tae ulug
nade anotner plug near the nesting cnsaber witih materials
used for nesting. 7This shows that these rats may ereot

a second plugging in the burrow system during emergency.

Young ones were found in Jeptember, December and
January. Litter size varied from threc to five. The total
lengihh of the burrow aystoms was within a range of 6,72 m
to 13.22 m,

oe Mua platythrix

Mo platythrix was collected from Idukki, Ernakulan,
Irichur, Malappuram and Cammanore districots. They were

not -resent in Wynad area of Calicut district,

The burrows of M, platytiirix were comaon in the
gravelly arcas of Velianikkara, Trichur. Thio obserwation
agress with the findings of Srinivasacaar (1572). Saall

evbles were found arranged around itae mouith of the burrows.
Siniluar observations were made by Krishmakumari (19543)

and Srinivasacaar (1368),



121

Inder the .remgent atudy, burrows were located
in diverse conditiona. Burrow synstem - 32 in a tapiocu
field and bur.ow aysten ~ 33 was located under bLeak
plantations in laterite soll. Burrow syswem = 34 and 3.
were found in cowgea piots. Burrow system - 30 was
Located in cotton ficids. In all ouses excayt burrow
gy:tem = 36 the openings were enciroied by .cebbles and
hed a pebble pslug ing iaside, In oertain oases, the
ebble plug - in: was at the soil surfage waereug in ce:tain
otuers tae plugiing was n few oantimetres inoide tne
burrow. 7The size of the pebble ridzes sround he o.enin s
may wvary £or the different openinss of the same burrow
syasten. Tae rmunways of rats comuencing {roa tue burrow
entrnees were mors distiaot at one of tae o ondngs ol
every burrow system and taie openin: was considored to be
the main entr nse, The munmbar of openings wvaried for
different burrows cnd ranced between one .nd turee. Varyiag
number of caaabers were found in toe burrow system. In
sone guses twy to three chambers were foomd (33.32 and 33).
Hest wus found only in a ningle ohaaber. 7The ,ar ooe
served by the extra cnamber/casmbers in the burrow a stem

is not c¢lear at ;reaent.

In general, burrous of M, plat tarix were simplec

in oconstruotion. The maximum length of burrows exce.t



B3.35 was 1.67 mwe Bul burrov system 36 was very
extonsive with winding passaces and 4t had an waugaal
total lenstn of 20.4 m. Por tais burrow asystem tucre
were two main entrasices and boih these entrisoces were
not encircied by pebbles, eventaouzh pebble ~ pouiging
was seen inside as usuai. Tuere was o third entr.ace
for the durrow systom encirsied by pebiles. In this
systen there wer: two ncsio out of waich one was defunct

and descrted.

Young ones were found during Jctober and fedbruary
and the iittier sise v.ricd froa 3 to 8. Mo.e than one
aduit was found inside a aingie buriow. :he nesting
oaanber/brood caamber was provided with bods of dried
taploes lonvesn, dried rosewood leanves, dried iesves and
stems of cowpen or dried loaves of eotion, aid it seems
tiat the neating materiais wary ascording to tao vegetation

ayoimd,.

Anotacer intereating feature was tust tozre were no
aigns of soil thrown out while constructing iie burrow
network w.ereas in tae burrow of all otuer fossorial r ts
found in Xerala, tine soll thrown ot was secn at anyone
ol the burrow openings. S50 it is assused taat Heplatitorix
is not a fosoorial rat and they live in disoarded burrows
of other s ecles suoh as M, boodugg and B, bengaiensis.



All the burrow systems of M. ulL: wese naving a

diameter of 2 om in goneral except burrow system 35

vicre the dismeter of the burrow eyst—-m was O om. So the
burrow gystem 36 mi;it be a deserted burrow of J.bencalensis
and all other burrows which were having a diameter of

2 cm.ni ‘ht be the disourded burrows of M. boodusan. Tuds

alao ex;l:ins lhe reaguu for tue extensive nstwork of

burrow system = 36,

Tne burrow of M, gaxigoia was loc.ted in laterite
soi. in a julse field. It was very olmilar to that of

Mo s i « e ralo were also simlior o M, j

7. Hug booduga boodisg

dJurrows ot [, booduge booduyza were loc.ied in all
areas selected for tue survey worke Krisunukun.ri (1468)
and Sriniwasac.ar 1372) found s boodusa in {ields,
gardens and even in hoinges, The present [indings also
asrec wita tae earlicr observatima. Burrows of M.hooduga
were located in .adi- fields and in garden lands whnere
tayiocu, rubbar, vegotablies eto. were ¢uitivi:ted. However,
Ramakrisinan (1572) recorted that the bixrrows of tnis
speocies were foumd in padly Jields only. ile also rocorded
tiat the burrows oontaied mors than one adult with one bed
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chamber and ith no food chambers. iimilur observating
were obtained during the presemt atudy aiso. As in

I, indica guvieri desoribed eariier, bur:ow system of
HMs booduga had also invariably one or more em«rygency

80 88,

8. Mus gervicolor

specimms of M, gervigolor wers coliccied from a
paddy fi-ld=-bwnd and the burrow wae slml: r o tiat of
4. booduga boodug:z. fhe apeoies reseubied M, booduga booduzu

in apyesrance also,.

Je Em ﬁ@ﬁggg@

Burrows of ! museulug could be loo:tled only in
nouses a8 againoat the observation sade by Xrishnakua .ai
(1963}, urinivasas ar (1972) and Barnetti and Iswar Pragasn
(1975) that these were found indoors, ouidoors, ardens,
fields neur viliasges and towns. As the burrows were ioc:.ed

inside hounes, tie burrow pattemrm could not be situdied.

1. Rat.ug roteus

Ry zabius yufeocgens and H. rat . ug wroussitoni are
tne two subupecles present in Kerala. R. ratius rafcsgens
was ensnared in Moncompu trap from houses and aloo from

a waterliogged paddy fleld having 20 om of st vding water.



The obserwvation indioated taat R, rating rufesgang wvas
a good pwlmizr and tiat the rat was cajable of danngliog

wetiand paddy also.

Re ratiug wrowshtond was oollzcted from houses,

coconut erowns, addy fields, and nestn nzde in tres
cavitien and pepoer vines. Danage to coconut in Keraia was

£ -md to be oauped smalnly by the aub s celies [, Fal.oi

inder gonditions of otress, R, ratuug was re.oried
to make burrows of irregular tyse (Yasnods, 13565). But
during tae present study no burrows of . ruttus could be
locateds Cericin rmts of tas speoles while beings chased,
Jomped from cocon:t trees and pep er vi.es and casu ed
into gertain burrows of irresuiar ty e and wictuer 4. .2se

burrows actually bolons; 0 Re ratius 1o not yet confirued.

1. Yandelsuria oleracea

In confirmation with the obserwvations by
¥rishnakwasrd (1568) and Srinivasac.aur (1972), Y.9leragea
ware found to inh:sbit trees and sarubs. Jiecinens were
colicoved from arecanut crowns and from nests in gross
aromd cotton snd jJjowar {ficlide, Pregnant rats were
eollecied in January and February and toeir woub contalned

3 to 4 oy ones,.
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¥, oleragea daasges tie aracunut palm by cutiing
vae infiorescence for making its nesis. Dry loaves of
areganut were also used along with tie infiorsacence for

nesting.

12. %&m;ﬂ& e;i;a &Q

These rats are se:n all over Kerzia. Zrismsicanari
(1368) observed taese rate in forests and in cuitivated
areas, living under busaes in nests. The present study
reveaied taelr presence in nests under tunick grass growth
in foreats and around crop fields. They were noted dasaging

dryiand paddy by outiing ihe -gulms.

13. Millardia meltuda meltada

This sy=zcies was colleoted from a paddy fieid in
Yynad, Calicut district. Its nature of damage, burrow

patternas etc. ¢o:idd not be studied,

This is a new ap20les of rat coliected from
Trivandrum by Dr.(Miss) P.V.Ranjini and describad by
A-rawal and Guosal (130y). No rats of this kind could be

coliected durin; tue pressat investig:tiius.



12« fdatacuntaosys lasiurus

This sseoles ia reported to live in cuvities
of trees. A number of specimens ocoliecied from
Lraviicore area are ur:served in the auseuan of 400i0 ical
Juarvey of India, Caicutta. These are modiwum sized rats
witihh lon; syiny halrs all over thz body wnd tadli. Thoagh
no rato of tanis type cowld be oollecied duriiy tue
present atudy, the truditional rat eatouers of tae 'Nayadi'
tribe confiramed iis prescnoe in ousiew plantutions dasaging

gag.uew nut.



SUMMARY



SUMMALY

In order to studiy the distribution of different
speciaes of rata in the Siate, a detuiled survey wus
conduoted in different parta from 3eptember 1378 to
Pebruary 1979, For the survey work, the State was
divided into eight agro~climatio gzones and from sasch
gone four representative areas were ssleoted for

oonduoting the survey work.

To gather detailsd information on the special
features of the burrow pattern of different speoies
of rats oocurring in diverse oonditions and to study
their relative abundance, the burrov openings waore
firet looated, The adults and the offsprings in each
live burrow were collsoted through different methods.
The findings of the present invesiigation are summariged
balows

Fifteen apeoies of rats were found present in
Kerale, The informations gathsred about the various
species are briefly stated delow,

1. Iatara indica guvieri.

Of the four subspecies of 1.jindlos found in Indisa,



only i,indiaes guviari had deen found present in Kerala,
This wag distributed all over Kerala, buti ths population
wag meagre in higher elevations,

The burrovw system of I.indioca guvierdi followed
no definite pattern and it may or may not be extensive,
The emergency escapas wers ooncealed underneath, A minimum
of three openings were there for the burrow systens.
Food materials were not seen stored in the burrow syeten,
Hore than one adult were present in a burrow. i. indios
exhibitsd a tendency to wander in open plains and tarred
roads.

2. Ratiuy porvegicus

In Kerala H.porvegious always behaved as a field
rat, It wag found to be a swimmer and wus confined to
paddy fislds and bdanks of ponds. It had turned a severs
problem to rice oultivation in Kuttanadu area of Allappey
distriot, Maximum atiack to the orop was incurred at
the booting stage.

3. Bandicots bhengalansis bengalaenais

This apecies is mcore predominant in garden lands



than in wet landas. Though R.bengalensis had been
reported to be a hoarding type by almost all the pre-
vious workers, the present study revealed thnt they
never hoard food materials inside their burrows in
garden lands., &Sven in paddy fields, only a few rats
were noted storing food inside burrows,

The burrow entrances of B.bhangalenais were
always conoealed by heupa of soil, Ihere wis no
speocific pattern for their burrows, which ware usually
very extensive and might even extend to 60 m in length,

4. Bandicota indica lndioa.

B.indica appeared mostly as field rat under Keralas
oonditions and was met with in diverse conditions such
ag areas ocropped under tapioeca, colooasia, yams, rubber,
backyards of housss eto,, inflieting severe damage to
the cultivation, A minimum of two openings were present
in thair burrow aystems,

5 Mug platyihrix.

The burrov pattermsof M.platythrix were found
very simple, The burrow openings were surrounded by

130
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pebbles in addition to a pebble plugging few oenti-
metres inside the entrunce, In rare cases, the

burrows were found to be umusually extensiva. Ilhe
burrowed out soil was not found at any of the enirances.
Henoce M.platvthrix was as:umed not to be a fossorial
rat and it oocoupled desarted burrcws of othar spscies.

oo Mua asxicola.

ihis species was similar in appearance to
H.platythrix and its burrows were also having entrances
encircled by pebbles,

7. Yua hooduza boodugs.

‘his specias was found in paddy field bunds
and garden lands. Iheir burrovs were of simple patiern,
with one or two emergency esoapes uhich were noi oussned
to the exterior, More than ons adult occupled a single
burrow,

It lived in burrows similar to taocse of
M.booduga boodugn and itheir burrows were usually loocated
on paddy field bundsa,



9o Mus musouluas.

A commensal rodent usually found burrowing
inaide houses, Their bhurrows were not seen in the
fielde,

10, ZHattua rativa

Two sub species of :d.ratius were found in Kerala,

a) £. rattua rufescens.

This subspeciss was colleoted from houses
and paddy fislds and could damage paddy even in wet lands
whera thare was standing wvater in the fisld, 7The ocatches
showed that it waa rarer in Kerala compared to d.rattus

A rat attaoking oooonut, Specimens were
collected from houses, cooconut orowns, and paddy fields.
In cooonut trees, neats of R.rattus wroushtonl were seen
on the orowns, {he nesting materiale included dried
leaves of ocooonmut, bamboo eto., i.praktuas spoughtonl were
seen damaging paddy in Kerala,
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11, ¥Yandalauria oleraces.

A mouss commonly seen in nests made on trees
or under thick gress growth., Y.0lareoee oasuscs damage
to arecanute by cuiting the inflorescence for making
its neat, This species was collested both from trees
and from thiock grass growths,

12, Golunda slliottd.

A wild rat usually seen in forest areas and
thick grass growth surrounding oropped flelds, This
gpeoiea is of minor importance, In certain areas

G.alliottl was sseen damaging dryland paddy.

13, Millardis maltadas meltada.

This apeocies was met with only in Wynad aress,
No burrows could be located =nd the detalls of its
danags w paddy orops in Kerals are yet to be sgtudied.

14, Jattua rapnliiniase.

ihis is a new species of rat found in Trivandrum
inhabiting wet land areas, The bioclogy and binomies of
this rat are yet to be studied,



5. Platacenthomys lasiurua

It ia a spiny rat present in tree cavities.
ihis gpecies was found to deatroy cashewnuts in
Iduicki diatrioct,

Study on indigenous rat traps,

An extensive colleotion of the different indi-
genous rat trapa used in different parts of the State
wos made and their utility for capturing different

spaciass of rats waa agecertained in the different zones

coveraed by the survey,

A total nunber of sevesnteen traps were collcoted

as listed belows

1. ‘'YMonocompu' trap.

2. ‘'Adiohil' trap,

3. Adivil trap,

4, FKumarakom trap.

e Improvised Xumarakom trap.

0. OCaliout trap.

7. Jaw=toothed solasoyr trap

8. Wooden box-=typa trap (single door),
Je ‘iooden box=type trap (double door)
10+ Single door metullio trap,



il.
12,
13
L
15,
to.
17.

Among thess traps the Monocompu trap was found
to be the most efiezotive in ocontrolling rioce field
rats, The improvised Kumsarakom trap is found useful

Pot and plantain leaf trap (Type-A).
Pot and plantain leaf trap (Iype-3),
Jamouflaged pot trap,

Kathara trap of Attappady.

Modified Kathara trap.

Bamboo bow trap,

Jamboo noosa trap.

in oontrolliing field rats in garden lands, The

bamboo-ncose trap is specially suited to capturs the
mole rats found attasking tuber orops and the bamboo
bow trap ia effectively used in oontrolling rats

infesting cooonut trees,
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ABSTRACT

In order to study the distribution of different
gpecies of rats in the State a detziled survey was
conduoted in different parts during the period from
Septenber 1978 to February 1979. Burrows of the various
spacics were exeavated to et detalled infsrmation on
the special features of the burrow patterns., The {indings

of the present ianvestigations are summarised below.

It was found that 15 species of rata ogour in
Keralae.

1. Iatera indign guvieri
Of the four subspecies of ITatera indies, only
L. indica guvicrd was preasent in Keralae This species
was distributed all over XKerala exoept in higher
elevations like Wynad. The burrow system followed no
specifioc patterns with a minimwu of three oyenings. Thne
emergency escapes ware ocongealed wndernenth. The burrowed
out soll was ex;elied tarough a partioulsr opening. More
taan one adult lived in a burrow system.

2. Rattug norvegioup
This was a serious pest of paddy in Idwickd
distriot and Xuttanad and was mootly o fieid rat in Kerala,



3. Randigots hengalenaia Rensalansis

This speqias wag more predominant in garden lands,
Surrows were found extensive, 5Surrov entrances were
conoealad by hsape of soil, Fod was found atored in
the burrow systen only in a fow cases, Male and female
rats lived in separate chanbers Jrunnows .

4. Bandicota indige indica

A field rat caunaing great damage to tubsr crops,
The burrow openings were larger in size than those of
other apecies. The exit for removal of soil was always
looated on a higher point, Definite runwoys starting

from the entrances wvere sean,

ve  Hua plakyShrix

The burrow openings of this mruse were enoiroled
by pebblea, It lived in disoarded burrows of other
spenies of rats and not a fossorial tyye.

os Mua maxicola

Similar to M.plastythrix in every aspeot,
7. Mua ooduge Rooduss

It lived in small burrows in paddy fields and
garden landis., The burrov system vas alvays seen provided

with one or more emargency 6acapes,



8. Mus gaervigolor

Found sinilar to M. Ieodugs hooduga in appearance,
habits and habitats,

9. Mia msqulus
Pound in houses and shops,

10. iaktus ratius

Iwo subspeoiecs wers found in Kerala vig.,. l.ratius
rufasgena and Z.r.ucousghtonl and the latter was found
attaoking cooconmuts.

11. Yandalauris glarsqea
Pound inhabiting trees and under grass grovth

around orop fislds,

12, Golunda slliotili
Pound in forest and in thick grasa grovih around
erop ficlds.

13, Millacdis meliads meltadn
Jeen in paddy filelds in Wynad, Caliout dlstriot,

14, Jakiug raniinias
A nev species of rat found in Trivandrum Distriet,

1:s Ilataoanthomya lasiurus

A spiny rat damaging osshewmut in Idukki distriot,



Study on indigenous rat traps.

A total nuuwber of 17 indigenous rat traps
were ocolleotcd from various parts of Kerala, Among
the various traps, Moncompu trapa, for eapturing rioce
field rats, bamboo-noose trap for trapping mole rat
from live burrows, and the bamboo bow-trap for
oapturing rats infesting ocooonut orowns were found

et ugeful,
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