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INCIDENCE OF RODENT PE5T5 AND THEIR MANAGEMENT IN PUTSE

CROPS UNDER ARID AGRO ECOSYSTEM
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ABSTRACT
|--
I Rodent pesl species complex of Meriones hurriancte-Totero indica (on sondy ploins) ond

I m. [',urriorroe-Gerbillt;s g/eocJowi (sondy hun-rnrocks/durres) wos observed to infest ll're rcrinfed-, 
pulse crops (rnoong onrl rttollr beon) in llre Weslclrr Roirrstlror' llre pest species pose o

conlinuous ll-rrecrt lo tlre orid pulses frotn sowing to horvest, but seecJling ond pod forrnotion
stoge wer-e noticed to suffer llre most due io rodent depredotron. l.ive burrow boiting with zinc
phosplride (2%) {ollowed by bromodiolone (0.005%) provided susloined protection (69.0
B1 .1 per cent conlrol success) from rodent pest oltock.

KEY Rod.;nl I lrr eol, Pulses, Ar id Zones

INTRODUCTION

ODEN f pests ale known to cause
ir-rinrense losses to various prociuction
systenrs of ;rrirl t..cosystenl. [-ighlec.rt

species of roclerrts have beerr recorded lo inhabil
the lndian arid zone (Tripatlrr et al., 1992),
however, a corrrlllex clf 2 ll spricies are gL'nL.rirlly

'rcoulrtered in vairioUs ara[]le cropping systerns
\l tne region.

Exterrt of clanrerge, yir..lcJ losses by pest rodents
ancl lheir managernent irr cereals, vegetable and
frrrit crops under arid agro-ecosystem have been
reported by Advani et al., 1982; Advani anc,
Mathur, 1992; Prakash and Mathtrr, 1987; Tripalhi
et al., 1992 and Patel cl a/, 1995, but sucit
infornralion is lacking for arid legurnes. The present
work is an attempt to study tlte irnpact and
infestation pattern of rodent pests on two rnrportant
arid pulse crops, v2., rnoong beart anci moth bearr

arid to plan the strategies for their management.

MATERIAL AND METHODS

Species composition: Sherrnan traps were
lard for 3 nights in the nroorrg-moth crop fields at

clifferent crop growlh stages grown under rain-fed
conditions. Two tylrt:s of crop fields, one on sandy
plain, ancl the othtlr on humrlocky/duny terrain
were selected fclr thrs study. The trapped rodents
were tderrtifierj anti trap rnclex was worked out to
urtrlerstarrrri tire J.rest slrecies cornposition in these
crops. Live burrow coLlnt rnethod was also
etnlrloyecl to krrow llre extent anrl pattern of
irt{cstrttirrrr trt r-li{lercrrt cro;l growtl'r stages.

Roclerrt clanrage: The observation on crop
clarrniige was recorrlecl at seedlirrg stage (15-20-
clay-old plants) :irrrl :rl pod formation/rnatunty
stage. ln l5 days-ol11 crop Ihe number of cut and
irealthy seerllings were counted per m2 area for
assessing tlre loss in plant stand in peripheral
regions clue to infestation of rodents. Similarly, at
a laler stage, the nurnber of darnaged and healthy
pocls was accounleci for working out per cent pod
clarnage. At both the stages, observations were
recorclerl in 6 plois of one m2 each following
cJiarctonnl transac;t rnethod (AICRP RC, 1981).

Roderrticidal evaluation: Three rodenticides,
viz., zinc phosphicle (2.0%), bromadiolone
(0.005%) trnti broclilacoum (0.005%) were
evalpated as solo treatments in moong bean fields
only. The foLrrth treatment consisted of two
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Distribution pattern of live rodent burrow in moonq
bean lields
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rodenticides , viz., zincphosphide (2'O%) followed

by bromadiolone (0'005%) after a week The

treatments were given in live rodent burrows in

two-week-old crop. Treattnent of zinc phosphide'

an acute rodenticide, was given after pre-baiting

with pearl millet grains for one day' The

observation on live burrow counts, belore and after

treatments (4, 10 and 30 days) were recorded for

comPuting the control success'

5-20 (All lhe burrows (All the burrows (Spread in

in peripheral in peripheral central

reqion) (regiorr region also)

Atloong

Molh

Species composition: Trapping and live

.burrow counts revealed prec'lornitrartce of ltrdiarr

desert gerbil, Meriones hurrianae in arid pulses

grown ln notfr the study sites i'e'' sandy plaitrs

ieo.O7.) and hummock/dunes (60'0%)' The other

species encountered in these crops were lndian

gerbil, Tatera indica and hairy-footed gerbil'

berbiltus gleadowi' The former species was

trapped exclusively {rom fields located on the

,uniy plains, whereas' the latter one was captuied

exclusively from duny/hunrmocky fields'

M. hurrianae is a diurnal rodent' whereas' the

other two species are noclurnal' Except T' indica'

the other two species are truly xeric in habitat' M'

hurrianae is distributed in arid regions of

Ralastharr, Gujarat, Haryana and Puniab'

wlrereas, G. gleadowi is founclon ciuny/hummocky

habitats in extreme arid regions of Rajasthan only

(Prakash & Mathur, 
.1987 ancJ Tripathi et al 2002)'

Atnong the three rodent species trapped during

the study, T. indica was seen to inhabit the

peripheral bunds covered with thorny bushes'

rrrhere their runways and live burrows could lre

observecJ. The burrow density ol T htdba per 10

m long such buncJs ranged between 2-6 and their

r'un*uy, extended from 0'5 to 3'0 rn length inter

connecting the burrow openings and even

' ftactring up to sown crop fields' Sirnilarly' burrows
:;6t M lturrianae and G' gteadotviwere mostly
'concentrated on the peripheral regions of the crop

f ielcls.

lnfestation patterns: During May-'ltrne the

roclents thrive on the roots/rlrizotlles of various

rlesert vcclelatiott (Pral<aslr, l!lUl arrtl Tripathi el

at. 1992). As soott as the seecls are sowtr the

native rodents imrnigrate to the crop fields and

pin-pointbdly pick the sown seeds causitrg poor

gertnination. Consiciering tlre sttesses of low

iroisture regitnes in arici regiotrs' the {armers

generally rnailrtain a higher seed rate lor these

rairr fed croPS.

This practice helps them tide over the problem

of roclent ciamage to sown seeds also' Present

investigation revealed that roclent pest population

in the pulse fields varied with the stage of crop'

Just afier the land preparatiot-r Ior sowing' the live

burrow clensity in the crop fields was 5-20/ha'

whereas the same was 62-95lha in the

surrounding fallow lands' With the initiation ol

gerrnination ancl lurther vegetative growth of the

crops the pest rodents lrom surrounding fallow

lancJs enler the crop fields and initially inhabited

the peripheral regiot-ts (5-10m strip) recording a

burrow density of 158-169/ha at .15 days after

sowing and 170-195/ha in one month old crop'

At pod formation and maturity stage' the pest

population records further increase (210-285

burrows/ha) (Tabte /)' At this stage the burrows

were clistributed even in central portion of crop
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Evalualion of roclenticiclal treatnlents in ntoong crop
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(motlt bBan) (Table 2). This clata only represents

the number of clilmalged pocJs altached to the

bunch and does not account for the pods

completely removed by the rodents and taken to

their burrows. Cut pocjs, leaves and stem were

clearly visible near all the burrow openings'

Roclenticiclal evaluation: Among tlre various

rotlerrticides treattrtetlts, actrto poisott' zirrc

phosphicle (2%\ as solo treatnrent recorded more

than B0% control suciess on 4th day of treatment

which decreased to 69.4 and 50'0% on 14th and

30tlr clay. Single dose anticoagulants' viz 
'

brorlifacoum (0.005%) and brromadiolone

(0,005%) fetchecl only 13.0 and 14'3y" success

on 4th of treatment. However, on 14th day both the

ar-rticohgulants provecl significantly at par yielding

87.B ancl 84.9% success whicl-r remained above

7Oo/o avan one month after treatrn enl (Table 3\'

Anticoagulants being clrionic poison resultecl

in eff ective mortality of pest rodents between 3-10

days a{ter baiting. The combination treatment o{

zinc phosphide (2.0%) Iollowecl by bromadiolone

(0.005%) provicled 69.04, 85 '17 ancl 82' 14 per cent

control stlccess on 4, I4 ancl 30tlr day of trealment'

This treatment combined ihe quick knockdown

etfect of zirtc phosphicle and sustained effect of

chrontc bromacliolone yielcling sustained
p6otection of crop {rorn the ravages of rodent pests

(Table :l\

MathLrr et al. (1992) has also reported that

brorraciiolone ancj broclifacourn at 0'005% yielded

62-1OO"k rodent control success in vartous crops'

Based on these studies, poison baiting with zinc

phosphicje (2.0%) followecl by bromadiolone

(0.005%) rnay be reconrmenciecl for managing the

pest rodents in arid legumes.
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fields. During monsoon season the breeding

activity of the deserl rodents attains a peak (Kaul

gi Ramaswamy, 1969 and Jain 1970) that

ciincides with ttie flowering stage of the kharif

pulses. At potl fornratiot-t stage tlre rode,nt pests

con{ined to the peripheral regions' started

rnigrating in the central region ol the crop fields

also, because o{ cessation of inter-culture
I

ope rations.

ln view of the above it can be tnferred that the

roclents pester the ziricl 1:ttlses tltroughout tlte crop

growtlt ;lerioc1, arnd their lrtfeslatiort catlses serioits

concern orrly at two stages, i'e'' seedling and pgd

{orntaliotr/merturitY stage.

Roclent damage: Observations revealed that

at seeclling stage the rodent depredation is

.localizecl anci concer]trated ert periplteral regions

-/. 
At a live brtrrow derlsity ol 3-S/nl2' there was

cornplete removal of seedlings of both the pulses

resultrng in total loss of plarlt stand, whereas at

, 1-2 burrows/m2, 80.0 and 60 7 per cent seedlings

of ntoong a(1d ttloth bean were'clestroyed by the

' desert rodents ntainly ciesert:gerbils, respectively'

At such a high pest population density overall

loss in terms of reduction in plant stand due to

roclent infestation irl two-week-olcl crops reachecl

77.2 (ntoong bean) anci 83.0% (moth bean) in the

peripheral regions (5-.10 rn strip)'

At pod formatiotr/rlaturily stage the pest

rodents had an opportunity to feed r:n leaves, stern

and pocls, btrt sltowecl greilter preference for pocls'

Dantage to tlre porls due to roclent clepredation

was 3.12 t 1.OB (tttoortg bean) and 2'80 )' O'72

69



PESTOLOGY VOL. XXVIII NO. 6 JUNE 2OO4

crops in Inrlian villages' Agt'oecttst'sletnt 8:

39-45.

Advani, [l', Prakaslr, I' and Mathur' R'I1 1982'

Assessment of rode nt darnage zrrrrl yieltl losses

in stantling wheat crop in a rlesert villagtr

complex. Z. angeut' Zool' 99:257-2G6'

AICIiPRC, 1981. Pre harvest tlamagc assessntent'

Rttrlettt Neusletler (ICAIU 5(2): l1-I2'

.Iairr. A.I)' 1970. Ilotly weight, scx ratio' :rgc

sl;r'ucttl rc atttl solrrtl :rspccts of t'c1l rorl rl<:l'iotr

iu thc Intlitrr gerbil, 'l'olt:t'<t ittdic<t indicrt

Hardwicke in R'ajasthan desert' India'
Matnntalia 34: 4L5-432'

Kaul, D.I(- arrd Ranraswarni' L'S' 1969'

Itcproduction in Intlian tlt:sert gcrbiL'

Mcriones ltut'rianrc,e Jerdon' Acta' Zool'ogica

50;233-248-

Mathtrr, Il.ll, I{asltynp, N' alrtl M:rthur' M' l9$2'

Bioeffi cacy of anticoa grrl ant rodentici tles' I n

Roderrls in. Inclian' Agricullttt'e (Iftls' Prakash'

I. arrd Ghosh, PK') Scientific Publishers'
JoclhPur" t'}P. 5l 7-583'

l)atel, N.,,Iairr, A.P.,'I'r'ipatlri, Il''S', Par-veen' F' :urrl

Mathur, M. 1995' Losses caused to
pornegranate fruits by rodents in arid
Irorticultur e, Geobios NetL' Il<4t<tt't's 14: 37-38'

[)r'akash, I. 1981. Ecology of lrrdian desert gerbil'

Meriones hurrio'nae' Morrograph No 10'

(lentral Arid Zonc Itesc:rrch Institute'
JodhPur'. I'P 1-87.

I)r':rkash. [. and Mathrrr, Il'tl l!)87' Man:rgcrncnt of

ro<ltrtrt ;tests' Intlian (lotlnciI of Agrit:trlttlral
llr:sctrt'ch. Nerv I)r:llri' lill| 1r1i'

'l'ripatlri, R.S., Idris, M' anrl Ran:r' IJ'D' 2OO2'

Ilcological distribution of rodents in desert

errvironrnent. Irl il:[<tdern 'Irends irt

Ijtrtti rrort trtt:rt t ol lliologl' (11(l' G' Tripatlti)' CBS

. Publishers & f)isti'ibtrtors, Nerv f)elhi' Pp'

ll5:.123.

't'ripatlri, lt-S., ,I:rin, A'11, I(:rshyalr' N" Ilarta' I]'I)'
ancl Prak:rsh, I. 1992' North Western Desert'

In lloclertts in Indiart Agricullu're' Vol' I (Eds

['ral<aslr, [. antl Glrosh, P'K') Scientific
Publisl.rers' Jodhpur' Pp' 357-396'

For Finding Lond Mines, Cqll ln theGiont Rqts

,,'.,i,.'mhasadrawback.MetaldeteCtorScannotlella

mine from an B-centimeter naif Armored bulldozers work wellonlf on levelground ,Yll?;t:l'H,:^::t"Sf't"l",lll;?;i:tffl
ffit"t;,If,r:-in"#T;;;i"*" up. rhe Gambian giani ;oucr,e.o ,"i h* n o,^1i-?:"u too: rr has rrorrbre settino back to work on

M;;;r; mornings. 6tier *'an that, it rnay be the best mine deleclor known lo ,ran

onemorning.onalargepatchofeadhinlheMozambicancotrntrysidg,FrankWeetjensanclhissqLladofl6giarrtpouched
rars are proving it. outfitted iniiny r,.o*"rues arrd hitched ro 9 rneter clotlreslirres, their long tails whippirrg lo and f ro' the rats lope

up and clown the lines. *"niiro,'" sleek 2 year old lemale in a bright red harness, p"t-'tls halfway down the line' snifls' lurns

back, then snills again. She gives the red clay a decisive scratch with both lorepaws l-ler trainer' Kassinr Metaza' snaps a metal

clicker lwice, and Waniiro *Jddt", to hirrl for lrer reward - a tloutlrftll of banana ancl ar.r affectionate pat

"WhatPavlovdirjwithhiscloqsisexactlywhalwe'rerloingherD--very
basic conclitioning," said Mr. Weeiiens' a tall' 42-year-old Belgian who works

for an Antwerp mine-removal group namecl Apopo "TNT rneans lood' TNT

means clicking sound' means fJod' That's how we cornmunicate " Waniiro was

rewarcled for sniffing otlt a TNT-filled lancl nline' orre of scores btlried a few

"nnti,n"t"o 
below g"round in the trainirrg fielcJ wlrere she works otrt live rJays a

week. Like all lhe t;ining rlines, this on" *ns clelttsed But il the Mozatnbican

authorities approve' she and her companions will rnove at year's errd to live

minefields - the world's lirst certified, professional mine-detecting rats

Rats are abundant, cheap and easily transported. weighing about one

t<itogr;m, they are too light to detonate tttines acciderrlally' and they are

i"r"i,ti"..ry single-minde.d. Plenty of work awaits them The lnternational

crrp"ig" i" ga"n LanU Mines estimales that 100 nrillion mines have been laid

worldwide.
Mine-sniffing rats are the sole locus of Apopo The group is tlie brainchild

of Mr. Weetlensibrother Bart; a college friend' Christophe Cox: and a University

of Ant*"rp'professor, Mic Billel. now Apopd's chairrnan' The three, ''",t'1"1 ll
the 1990'stiratsocalledboisensoranittlalswithgreatnoseswerelheltrlureol
landrninedetection,butlhatlheremustbecreaturesbettersuitedforthetask
than dogs.

After much research, they settled on Cricetontys ganrbranusliiso known

as the Garnbian and African giarrt pouchecl rat' so named becattse il stores

{ood in its cheeks. rr rneasures up to 76 centirnerers r""g 
""ati"i;'in 

most of sub-saharan Africa lt is "savage" in the wild' Mr'

Weeljerrs says, but docile when bred. Most irnporlant,llre nose'6f"the porrched,ral has been honed by eons of searching for

buriedfood'Eachratgetstosweepal0-by',10-mele,sq.,a,eollandonwhich^twocjefusedminesorTNTscentshavebeen
hidden. Finding the mine or-scent earns a click ancj a bite ol banarra or peariuts. Bananas and peanuts' after all' are what drives

giant pouched rats to excet. Wr,icrr is wny they are olten at tlteir worst on Monday morning. ..During the week, they're on a diet;

they have to work for their lood," Mr. Weetiens said. "Btrt on weekencjs, lhey qet to eal as nluch as they want on Mondays' they

A giant rat was rewarded with a piece of

banana afler linding a land mine'

iusl aren't as hungry."
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