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Abstrnet

1'lrroe anticongrrlant roclerrticirlcs vi2., tlifetlrillonc
(0.00259ir), bromadlolone (0.00Son) nnd brotlifncotrrrr
(0.0059b) trave beerr evalunterl irr rnoth <:rop fielcl.
These rodontlcltlos wel.e nclrrrirristcre,l lr5, b,,,.r.,rru
and etation haiting rnethorls for orre tln5, only nt
vegetntive growth stnge nrrtl rrrntrrr.ity stnge of crop
and their efficncy wns evnlrrnterl b.1, livc btrrr ow
cotrntlltg nnd eonsrrs bnltirrg rrrctlrirtls. lllonrr
corrtrol Success aclrleved as nssesserl by both the
baitlng nrethods was g1.48, g2.44, arrrl gl.l5 per centwlth difethialone (0.002S9,"), hr.onrlcliolorre nrrel
brodl facourrr (0.006%), r.espccti ve l.y.

Key words t Aterionres ltrtr.rionoe, ,l,olt,rtt urr/ico and
Gerbillu,s gleo d outi., a nticoa gularr ts,
live brrrrow corrrrt, census llatirrg

I ntroduction

- r Moth bean (Viguo ocottitifolio (Jacq )Mareclral) is.one of the most. irnportnn[ o.ol)s o[ arirl
,, ,lH,FiPn.. In western Rajasthan it is grorvn as khar if:flop eilher bolo or rnixed willr lra.pn;rrrrl .jorvar.r Moth alcrne share s i)4.SZo/o flrea arrrl 32,% prorltrctiorrin this i'egion. Arid lanrls sulrgrorts a verv lrigh

poptrlatiorr of rodents, whir:h ,,,,,,o,, i,,,,,,orrse Ir.rsses
trl vrtriotts prclrlrrct,iorr systorrr I I l. li)iglrtoorr s1rr,<:it.sol'.rlcnls lrave beo, rcr:.r.rl.rl i,,'i,rl,r,i,it tlr. lrtlirrrr
aricl l-one, of that, a cornyrlex of 2.ll species are
etrcottntered in variorrs arable croppirrg s.l.slcrrr ofalid arens l2l 'l'he desert rorlerrtS'st.art tlreir
des.trtreiive activity frorn l.lre l.irrre of. cr.olr sorvirrg
anrl. contitrtre upto harvest, arrrl lntcr in tltr.oslrinf
l,nrcls also. On hn aver.rlg(i, ltilO,h, rlurrrngo isol.lsorvcrl irt rnirrfecl cr<lyls l:)| lri rrrot lr lrcnn tlro
t'orlcrrt. rlarrtnge is rnore pr.onorrrrt.t,rl at. st,t,rllirrg rrrrrlttrrttttlit_v stoges.'l'ripathi cl rtl. (200. 1) r.r.,por.tcrl
8,1.(-)% p.larrt clarnage in rnot.lr lrrr:rrr ;rt .uctili,,g.trrgt,
rvit.lr rr brrrrow derrsity ol' l-2 l)(r. rn:r irr 1rt,r.i1rhr,r.lrlregiorr of l.he crop fields.

Itodenticirlnl baitilrg has beerr corrsitlererl to be
lnol'e ecor)orrrit:rrl arrtl effective rneIlrocl of r.orlerrt
corrtlol. Second generntion anticoagulant r.oderrti-
eides viz., ditethialone, bromatliolone and brodiln-
couln havc, been evalttnterl ngairrst vnr.iqrlrs t.orlpy.r1.
pest in laboratory arrd field conclitiolrs [4,S] brrt
lirrrited infornration is available ou the eificri"y ol
tltese seconcl generation anticoagularrt rorlenticirles
irr nrirl legrurros. IIerrr:c. llrosent strrrl.y lrns beorr
rrrrdcr.rtal<en to evnlrrate the effieacy of tlrree secontl-
generation arrticoagulatrt rodenticitle in ntotlr bearr.

IVlnterinl atrd rrrethorls

- 'l'he sturly rvas carried otrt nt village ltanrprrrn,
distt. Jodhpur. 'lhe area is well irrigatJcl (rat,i) ancl
rainfed (khari| rvith loose sandy soil. In l(harif,
rvlrich is rnainlv rainferl, nlajor crops grown were
pearl rhillet, rnoclng, rrroth, gtrar, g.o,ind,rrt, sesnlne
etc. An area o[ aborrt 4 lra having solo rnoth bean
and fairly good infestatiorr o[ rodent pests rvit]r no
previor.rs record of rodehticiclal treairr.,e,rt fo. nt
least one )'ear wAs selecterl lor tlre pr.esent .i,,rf r'f he - field t r.inls 1\.ere lairl rlos,n f.,tl,,,rli,,t{
Ilarrtlorniserl Illot:k J)osigrr. r\r:corrlingly tlre,rr,,a
tvns divitletl into trvo blocl<s o[ 2 lra eaclr rvhich rvlrs
fltrltlrer rlivitlcrl irrto ll plots o[ 0.5 lrn circh, 'l'lre glr;r
lrc(',y1'p11 trvo lrlol.s rrrrrl rrl lrotril:r. rvrts lit,1rt. ZSnt to
itr'.irl i'ter.r,ixirrg oI Ir.st g,rilitiltrti,r. lrr cnch bl.t:li
a I,lot ol' snrrre size, wlrir:h ivris,rvcll sel)irrrrt(,d l)\,
rrrilrvrrl' tr.ncli ol ahotrt 200,ifi',,q,i,iir llre tr.t,alrrrt,rrt
pltrt. rvns l<opl. rrs r.c[er.errr:e lrlrt{fii ,;

'l'cst. ro<lt,rrtititlt,,iitli:i:'ll,;;,i,,* trrt,tlt.rls
Il..rrr,tl iol.rre (0. 00t-r%), u,.r.i l,i.n,l i li,,,,,,,n (0. 001-r,X, 1t't'ttrl.l,' to usl \\'nx lrlirt.k/ncllt,ts 1\,rrrrr rrsutl lo
t'r'rtlrr.t.t: t lreir. c[[ic.cy in rrr.l h lielrl, rvlr.r.r,,s, Il t,slr
r:t'rt'lrl lr^it r'l rli['t't.lri.. l.rrt: (O.0021-rili,) *,,s rrtlis.rl lirr.tlrt' tri;rls.'l'u.o lr;rtirrg nrethotls, r,iz., brrr.r.r,rr, ;rrrrlslrlion lriril.irrg rrrctlrorl [(if rvns rrrloptcrl frrr. lrryirrH
thr, Icst poi:ion lritits. 'f'hl.ce tr"e:rt rrrc]rrl.s o{. thc, tr,,st
rttrl,ico:rgrrlrurt. roclenticidcs nirrrrt:ly rlilitlrirrlr,rrr,
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lrlrlggcd nll(l ol1 ttt'xl rlrtl'l'lr. t.rtlrt'tt.rl (lirt') ;rls, sr,t'rr f)t'11rrrrr.trr..tr t.lrc (.recs g..*.rr i, r.lrc

t'ho three test rodcrttit:itles. sirrrilrrll.t' l-r0-I00 g test 1o111,111 irr{irstnti,n \\,as 3:lr-r-I g.t rrrrrl ? Ti-r-.l.lt,l

rlvcl'tlgc, 20-215 lrait stltli0tts rvllt' litid firr t'ar:h rrrrrl rrralrrr.itv stilt]c r.qsp<lctiv.11,.
It *itl.rrrcnt. l'ois,tr L.airrrrrt'rrr. rr';rs gi'r', firr. ,rr. rl;r' ,r,, '' '- ': " "

A,lclltrttl lor (rss('ssurll Ilrt tffrt.trc.t,; l,,iolrl
llffic^cy oI thc' l,ltrce t'otletr{icitllrls rvrrs nsst'sscrl lrv lifiicnr:1, ,['r..<lcrrticirl.s:
[rrllorving t.wo rrrel.lrotls viz., live l,trr.r.ow cor.rrrtirrl;(l'llc) anrl constts lrrritirrg ((ill) r11111','rl sirrrultrrnc,,- (a) l)ifctlrialone (() 0025g(,): Irr I)rlethialorre fitrsly' (0.0025'%) treated lrlol.s a significarrt tt, . o o;, .ii #

l-or LBC nrethocl all the br,rrrow openings in test) alLeration i,.r pre. and pgst treatrrrr:,tthe experirnental plot were lrlrrggerl late iri the polrttlatiorr rvas ollserverl, rvhereas, it wils,o.
evening. Reopened bttrrows r.vere corrntecl early in significant in corrtrol plot,. Cqrrtrol slccess atmorning' For post treatment otrservations the vegetative grorvtlr stage of erolr after treaturent asburrows were replugged and tlre reoJ)ened ones assesserl br,' Live Bu.r,l" Corrnt, arrd C'errsrr.s Raitingwere. counLed again. 'l'lrc reduction ir"r roderrt ntetlro<l rvas Bt.8? alrd 80.25% ,u.1,",,ti.,n1u,-i;i;;;i"
activity, calctrlated on the basis o[ pre and tr>ost l&2).'l'he average succesb 55,5otlr tl-,e,,.,ntii,,,ls,ua,
treatment live burrow couttt was considered as 81.06% ('l'able ll). Seeond ireatrnerrt at rrrattrrity
control success' Similarly for CII nretlroci plain bajra stage oIcr:op yielded sligStly Sigher .",,i.,,i .,,.."-;grains were provided in bait. statiorrs lor three days of 82.39 ancl 8l.2lo/o'as 

"assessecl 
5t, bot6 tlrebefore and after treatrrtent. Pre and post consurn- ' t'eslrectivs census urethorls ('fable l&2) rvith n.ption was recorded and reductiorr in the aetivity of average success of 81.80% ('l'able 3). over.all stlcce-ssrodents was calculated as corrtrol success. tn" with this rodentieide calcuiated on l.he basis o[ bot;lrefficacy of rodenticitles was qrrnntified in ternrs of tlre Inetlrocls nrrcl stnges o[ l,reatrlerrl, rvns 81.43 ,crpercentage ttsing the lollorving.[rrrrnrrln [7J. cerrt..

Per cent control success = (l [(T2xCl)/('l'lxC2)l), where (t,) I]ronradiolone (0.001-r%): n sigrri[ica.t
'l'l - Pre treattnent ;roptrlatiorr of rodelt pests in dilfer errce l'as otrserverl betrveen pre nrrr{ post

treatnrent, plots tt'eat ttlettt (letlslrs o[ rodent. poptrlntion irr br.ornaflio-
'r'2 - posr rrearrnenr po;,trrnrion of rocrenr ,esrs irr Ii:]i ll,H:1li:i:iJ:*ilfl;.11J':r,il]:li,l;xxli:]treat.nrent plots
cr - pre trentrnent 1,o1,rrrari.rr .r rorro,r pesr,s i, l.i];,,t'llllt;l il;,T[',1;".:l;I1'":l:lli.J',i]l]";ll

corrtrol plots bttt'r.*' <:.ri.l. Arrd ce,srs t,,,;;i;*",,,;,;l;,;;i=- ,:;"r:",,
C2 - l']ost treat,tnetri: lropttlntiorr oI rorlr,rrrl; pesl.s i1 tivelr' ('l'alrle I & 2). 'l'5e averirge <r..t..1 s.(](,()ss

control plots tlssessetl b.t'both t.hc. rrretlrorls r.r,lrerr r..r,alrrrrtor-l nltr-.r.
Rodenticidal treatrnerrt.s were giverr at t*,o t t'r'attttetrt at vegetative gr:ou,llr stage 11,as 81.61 pel

difflerent stages of crop grorr,{.h viz.., \,esetati'e cerrt ('l'able 3). Like difethialorre (0.0025'Zu).oc,,rrrl
grorvth stage i.e. 30 da-r,s n['t,cr son,irrg arrrl ^[ 

Dttlso oI lt'citttttcltt of. [rrorrrar{io-lone (0 00i,ll,) lrl.
nlatttrity stage i.e. 60 rlavs after. s.rvirrg. 'l'5e grost trtfllrtt it.v.stage rtlso yielrlccl lrigIer crrrrtr-rl srrcc.ss ,l'
treatntent census rverc, rnade l0 rla1,s nfto. t,=rt- Sil tl I arrrl'82.71 1;.31' r:ent ln' livs [1111r'1;1r' r'orrrri rrrr(l
rnent becattse tlrese rodr:rrticirles f,ielcl lrraxinrtrrtr celrstrs lrditirrg nrelhclds, resl-rectivel-r'('l'rrble I & Z)
nlortality between 7- I0 rla.r,s. r'lt'll all a\:ernge success of 811.27(7, ;rt r1;rtrrr.ity

strHe ('l'nlrlc il). Or.1'1.,,;; tlll.ul (.onlt.()l su(.(:(,ss
Ilesults nnd riiscussion l:::::ll:",,t'. ol ct olr stage anrl cenrius nrt'llrorl u.rrs

,ra,x ir, tr r, (82. 4,1%) rvir.h rrrorrrarli.r.rr. t r.t :r t,rr. rrl
STrerrr's contlnsi.l iorr ,trrrl trr<tgrri.lttde o[ (c) Illorlilircotrrn (0.005,16): 'l'lris tr.r,^trrrt.rr{ trr'

Itt'e lt'itPq irr lho strrrlv rrrrrl ;rrl.yrrirring nr.c,ls.'l,hp rvhcn llssr.,sscrl b1, l,ive Jlrrt.r.6tr lrrrrrl :r,rl (,,,.:rrrs

lli't irlt(' {u(,(.r,ss ,q0 2; ( l.,rlrlr, ;l) ill r r,i1r,lrrlir.r,
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growth stttgt'. Sccotl(l t,t'(-'llt'lllolli' '!t' 
lll'll'tll il'1' sllgtl

Vi"taua n cotttrttl stlc(less 82'0% b1' bol'h t he

assessment tlrethods. Pooled rnean rlatn for sttccess

trndef both the croJr stages antl assesstnetrt rnetlrods

recorded att overnll strccess of 8l'll-r per cent rvit'lr

broclifacoirnr (0'001-r'Zo) treatrnent' ('l'able Il)

Table l. Ilio-elficac]' of secotl(l'gettot'ntion anti<:ort-

gulant ro<lenticides follorving live brtrrorv

count nrethod'in nroth croP

S. Rotlenticirles \regetnt.ive gros'lh Mnturity stage

No. treatnrents sta_ge_

I't'e- I'osl - Conlrol' Pt e" Po'sl- (lorr lrol

lreol' lre(,1' sttccoss lreol" l'eo'- srlc'ess

nllttl ntllttl ('!') lttt'ttl rrrtttl (1i)

* _-_J[1'1-*Oql)*__ * __l{ql]_ Cg_'l ___.__
l Difethinlone 417.00 84.00 8 t 8?* 1167'00 , 07 00 82 30*

(0.0025%)

Bromadiolone 484.00 100'00 8l {0*

(0,005%)

Brodifacoum 335.00 75.00 79 85*

(0.005%)

Roference ,160.00 600 00 'Nr

r.0P0r.t,erl l,9l rvitlr I'i0lrl t'r';rlrrilt,irlrr t>[ lrt'otlilitlottttt.
t:lri<lrolrlrncettotr atlrl (lorttttitl't:l'ral1'l irr lrrirl l'allge-

lanrls. Sirnilarly all t.ht: t'ltt't-ro rlrrtitroagtrlntrt'

rorlent.icirJes evalrtated irr tnttt'h t:rr'p [ieltls yielded

over 807o oI cotrt.r:ol stlc(]oss rvitlt tlo sigrlilicant
variat,iorr alllolrg treat;tttetrls'l'lris cvidentll' proves

tlrat all ttre tlrlee rodclrti<:itles rtt e t'tlttrtllv poterll' itr

tackling the rorlerlt ploblern irr the {ields' I)ifethia-
Ione treat.nrerrt showecl att erlge becattse o[ sirnilar
effect.iveness at lorvel cotrcertttratiorr (0'002591) ns

cotnpal'cd to otlret' itenttttettts o[' l'lre s{lllle

generat.ion, rvhich are rer:oltttrtetrded at 0 005%

corlcent.ration in baits.

't'able 3. Cont,rol sllccess oI set:orld-g"tlnt"6ior.l
ttttt,ir:llngttlnttt. t'otlt'lttitlirlt's ns onl'irlrni'otl

by livc t)tlrr()w t:ottttt nttd oerlstl'q'bnt'itrg

nlethod in'rnoth crop

N{rrnrity slIBc 0vcrrll

sxccrss (9/n)

(Mcan of

bodr the

stagc)

t- Slgnificnrrt <lifferonce botrveen pre nnd lost trcntrrretrt colrsus

(p<0.05; 't' test)

Ne- No eignilicant rlifferenee betrveen pre and post trentrnent

census (p<0.051't' test)

Table 2. Bio'effrcacy of second-generation anticoa-

gttlant rodenticides following census-

bating method in moth ctoP

S. Rodenticirlee Vegetative growth lvlntrtrity stnge

No. treatments .---._q!$"
I't'o' I'ttsl'- Conll.ol ltre- Posl'Conlrol

trefll' l,'eul' 'sllccess lred'' 
'rcdl- 

sl'ccess

rnenl menl (''4) tnenl nr'ent' ('%')

*---!s)..-.!! - -- - - @ - !s)
l, l)ilirthirrlorrc 2?1.(Xl 5l'r B(l 2l'r* 217'llll '10 (x) 8l 2l*

(0 (x)2fi"{')

2. Ilronrlrliolrrrrc il0ll.ll I l-rii.(i7 t] l.fl2* 20(i.(i7 l'r l '(i(i u2 7 I *

((1.0n5'1,)

i Lensrrs (p<().01-r: 'l lnst)

N*, t,to,sigrrifi<:nnt tlifft'rt'trt:e brtrvt'r'tr ptt' lttttl Posl

, It'enlntertt c(]rrslls (p<0.01-r; 'l'losl)

Analysis ol' v?triirrr(:e (ANOVA) bc'trveetr

tr;oat.rrtr:nt. nnrl,;1g1,l1rrrl sltorvcrl rtotr-sigrrifit::rrrl

vniirrtiorr irr corlt.l'ol succ()ss irr<lit:ntirrg tlrrrt bot'h t'lrc

irlatltotls (1.,1](: & Il(l) rrrc vicltlirrg sirrril:rr t'csttlts

flrltl lrerrctt ntrv o[' t.ltcsc rttt:tlto<l:r <:ltn llr: rrt'liserl li'r'

srrCh sttrrlitts. Sirrrilar rt'sttlls ltlvt' llso lreett

No. trentments sl.n!.e-_------

Conlrol Success (',',) Contrcl Success (91)

LBC CB lllaon LBC CA ikdn

utthoi ntlltotl inril'rot! uthod

80.21'r 8l oti 82.30 8l 9l 81.80 8l'43

81.82 81.61 83.8,1 82 ?l 83.27 82.44

80.69 BO.2? 82. I I 81.t8 82.04 8l l5

400.00 07.00 83.84',

275.00 5l.00 82. I l*

tla 99-.J[9,9-t*-"--.

t

S. Rotlenticitlnl Vcgol.ntiv€ FroNl h

l)ifcthinlono 81.87

(0.0026%)

Bromadiolono 81.40

(0.00596)

Brodifacorrrr 79,85

(0.005%)
#

, lll , ilrg,lilIr:orrnr 22(i (i(i , lh tttr tttt t;lt- l0tt.:l l ltl'r'(]0 8l l)8'

; to.0or;lz"l :

,l ,l,l l{t'ltle tte Z;lli.{i t !1,\ 'tt -t\s z lr).t}' 4 r t'rr\/
, i -I,i+:::-:::-:;:: - .-!, - -- -- -

i,l.i lsigrrilicnlrt rli1fcr.crr<:e [r.t.rv.en ,r'c nttrl 1t,sl treatttrettt

Burrow baiting with brodifacoum (0'0025%)

and bromacliolone (0.005%) in arid ptrlses have

yielrled 87.?4 and 84.97 per cenl' contlol stlcce$s [lU'
it *n. ftrrther observed irr tlte sarne study that
treatment of zinc phosJrlride (2.0%) followetl by

brornadiolone (0.005%) provides strstained protec-

tiorr o[ crop fi'om rodorrl. ill.l ;rr:k. lrr ot'her field crops

nlso brottrnrliolotte rltttl lrlotliIrt:ottrrl trt 0'001-r'%

ncltioverrl 62- l00'Uu rorletrt rrotrtrol stlc(:ess ['l 8l

Sirrrilarlv di[etlrialone (0 00259n) vieltled trpl'o

?6.96% rtttlcttt, cotrtrol rill(:(:('ss irr ccrcal, vegel'nblo

nrrtl Irrtit, clolts itt llirlrrrt:lrrrl t'r'trtlcslt [{)l' Secc'nrl

t.reatntent at, cr'op rnaltilii.v stagc yieltling higircr
r:ontrol stlccess in t.he Jrrt:sctrt' st'rrtly lvas nlso

reported by set,erill rvr,rlit'rs I lo l2l 'l'lre presetrl'

firirtings ale in Eoo(l agt'eenrcttt' rvitlr the findings of

t'arlicr wot'ket's rvit.h rlifnlhirtlortc ((l ()02fi9(') [lill;
lrt'ornarliolorrc (0.00iyr) [5'l'll rttrtl bltrtliftrr:r'ttrrt
(0.001-r%) [4,8] irr variotrs t't'o1rs.

Jl (' f(, r'c n (:(:s

l. Iinnt, l).1).,'l'r'ip:rthi' lt'S', ('lrtrrrtlhnrl" V' rrrrrl

lrtris, Nl. l1)l)9. llorlcrrts: 'l'hc visrlrle ntt'ttrtr:c 'l'llq'

llinrltt Srrrvcv,r111,,' [']11r'iroI)rlrol)1, I I I I ll;
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