
Irtrliort ,lourrtttl of Agrit:ttltural Sc'iences 16 (12) :'136-r)' Dcccmbcr 20()6

Evaluation of single tlose eflicacy of tlifethialonc- a second-generation

anticoagulant for the control of rodents inhabiting arid ecosystem
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ABSl'RACT

A study was conducted during 2002-03'to evaluate single dose efficacy of difethialone-a second gencration

anticoagulantrodenticidewasei^irrlJini"U"*toryagainstlndiangerbil, Tateraindica,cutchrockrat'Rattusa,;.chicus'

lrrrlian elcscrt gcrltil, Meriortt,s hurriunut: an<l northcrn palm squirrel, Funumbulus pennattti' All the test rodents were

cxposcd to pcarl millcrbrscd difcthialonc (0.0025%) loosc baiis for onc day undcr no-choice and choicc condition' [n

toxicity trials undcr no-choicc fccding, all thc tcst rodents succunlbcd to thc poison bait within 3-l I days aftcr trcatment'

Minimunr dose rcquircd to initiate mJrtality in 7. indica, R. cutchicus, M' httrrianae and F pennanti was 0'50' 0'94' 0'60

an<l I.42 nrglkg respcctivcly. Mortality oftcst rodcnts was rcduced to 80, 80,70 and 50% in T indica (80oh)' R' cutchicus

(E0%), M. lturriunat,(10%) and lr. pentnnti (50%) respcctively whcn the poison bait was exposcd urrder choice test'

llorvcver, no sr1,,nificl|ilt diflcrcncc wrrs obscrvctl bctwccn thc consumption ofplain untl poison bait indicating that

arrticoirilttlant Iotlcrrlicirlc lbr ntarrtgirrg rorlettls ol aritl tcosystctll'

Iir:y rvor.rls: l{txlcilts, (jcrhils, Srluirrcls, Ilorlcrrtici<lcs, Anticoagulant, Dllcthialone' No choice' choice tests

Itodcrrts inllict consi<Jcrablc darnagc to Iield crops'

vcg,ctablc arltl frtrit crops both during pre- and post-harvest

stagcs. 'l hcrctbrc, cotttrol ol'thcsc strtall rrtattttttalian llcsts is

neJessary to optimize the production' Zinc phosphide' an

acute roclcnticitle is being widely used to contain the menace

olthesc pest roclcnts in crop ficlds, fruit orchards' grassland

and afforestation sites. Flowever, toxicity to non-targets' pre-

baiting requirements, develoPmcnt of bait shyness and poison

avers;n ,." ,oul" of the drawbacks with zinc phosphide in

achicving cffcctivc and long lasting control succcss undcr

ficltl coritlitions (Jain and'I'ripathi 2000)' 'Ihcrclore scarch

l-or irtrprovctl altcrnativc roclcnticidcs vis-i-vis scrccning of

rheir bio-elllcacy is cortsidcrcd to bc ofparantount itttportattcc'

Ilvaluation of scveral second-generatiolr anticoagulant

ro<lcntici<lcs itr lcccttt ycars, viz bromatliolonc' brodilacoum'

flocourilal'cn and dilcthialoue havc hclpctl in tlcvckrping art

c{'lcctivc antl salc rtltlcttt trt:tllagctnctrt strate gics worltl ovcr'

I'rr-:sctttly btotttrtliolttttc is tlrc orlly a:llicoitgtllltll rtltlcrrtici<lc

ol this gcneration rcgistcred by (iovcrnnrcnt o{'lndia lbr

public us.-c.'l'hus thcre is a grcat nced to scrccn olhcr nrolcculcs

of lhis naturc rgairtst lntlian rotlctrts Most of tltc sccortd-

gcncratiolt unticilrgulant r<xlcrtticirlus havc hcclt cvalrlalcrl

igaiust irirportatlt rtttlcnt pcsts of lndirn agrictrlttlrc (Saxclla

arrtl Sahni 2(X)0; (llrltrtllr';tty ct ul' 2002; I'rakash t'l rrl' 2003)

but vcry littlc inlblniatiou is availablc pcrtaininu to sirrglc

rscnior'l'rainirrgAssistant(PI'),']P1('Jcct(loortlinutor(l{odcnt

Control). AINP on Rodcnt Control

dosc toxicity and acccptability otdilcthialonc against rodcnts- lr

inhabiting arid ccosystem. Difethialone belongs to family of 
'!'

i, v.ir., * y],r - rr. n z<t - tlti <t - p y ra n o nc s ( c. 
r 
i I, ;B-r o 25] I lt;h I

.h.,r,i.ul formula: 3-[(lRS, 3RS; 1RS, 3Rs) -3- (4'- :'

bromobiphenyL|-yt) -l'2,3,4- tetrahydro-1-naphthyll -4- i

t yJ.o*y-'1-6"roothi-in-2-one. The present study *": t1"i:l:1: i'
una".trk"., d,rring 2002-03 to screen difethialone (0'00257o) 1;

baits against the important rodent pests of arid ecosystem rn j:

laboratory.

MATERIALS AND METHODS .

Four spccies, viz Indian gerbll,Taterainriica' cutch rock i

r 

^t, 
llullus )utt: lt icut,lnrlian rlcscrt gcrhtl' M crkncs hu rrian:a

ancl northern palm squirrel, F'ttnumbulus pcnnunti inhabiting '
Jifler.nt arid production systems, namcly crop fieltls' i'

rangclands, fi)rcstry arcas ancl lruit orchards wcrc uscd for 1il

thc stu(ly. M. lrttrtiunue, a cliurnal rodcnt is csscntirHy a-"

r.,ativc oisancly or.o, un.l is tiistributcd only in ari<1 tracts of '

iirlortt,rr, Griirrat, l'urrjab arrd Ilaryarra statcs ('l'ripathi and''

Clraudlrary 2004), whcreas T intlica is wiclely distributed '

throughorit thc country' Iloth lhe gcrbil specics are considsred '

o. rrr,[n, pcst to llcld clops itt arid regions''l-hc cutch roc[ rat '

It. cttichi'c,us inhabits tlrc rocky hirbitat and causcs damagc 1rl. ,

Iirrcstry plantations. Sirnilarly tlrc stltrirrcl' F' pannunti' tn

arborcal and iliur,al rotlcnt is a nraj'r vcrtcbrate pest ttlliruit '

.rnp., nrrr.ri.s and kitchen garclcns (Jain andTripathi 2000)

All thc 4 tcst specics rvcte lire trapped rvith the help ol:

Shcrnran traps irom their respcctilc habitats near Jodhpur'
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(l.0titudc 260 lE'N, lortgiltrtlc 7l'I)l'li).'l'lrt livc-tlappcr'l

e:rpl'rintenlal anirnals rvcrc ittdiviclualty cagcd for 2 weeks

fui lcclinratization itr laboratory. Dtrring thc periotl thcy

ue rr ptovitlt'tl witlt wltolc grltirts ol pcar l rrrillct (Pcrrrri !r'ttrrrl

nylutiileslas laboratory tlie t.'t ap waicr was also availablc to

ilicexpcrinrcntal r..tlc,ts arl/r/rilr,rr.'l'cu 6caltlty atlult rorlcttts

oft'aclt spccics rvctc tlt[ctt til' caclt sct ol cxlicl itttcttts'

l;or untlclstantling singlc tlosc toxicity ol' tlilL'tltirrlorrc'

thc tr'st rotlottts rvcrc cx1-rosctl to poisort baits ttntlcr no-

choicc li'ctlttrg tlills. Irl lltis cxllctitttcrtt tltc attilrtals lvctc

ofi'crcd diicthialone (0.00257o) bait preparccl in pearl rnillct

ilnin only lor one clay. Consunrption of poison baits (g/ 100g

borly rvt), 9ir nrorlality atttl clays to death was worked out lor

cxch tcst spccics.

Acccptabitity of di{'cthialonc bait was studiccl uncler 4

crpcrinc;tal sets for each test species using 10 individLrals

in e ach trial. Flerein the expcrimental aninrals werc givctl a

choicc of difethialonc (0.0025%) treatcd poisoned food and

plain toocl (clroicc tcst). Samc cereal grain (pearl millet) in

*hich poison hait rvas prcparctl was usctl as plain blit irr a

srparatc contaitte r alottg with poison l;ait' 'l lresc tcsts wcrc

;rlso contluctcd lor 1 tlay lccclilrg pcriod rvith 0'0025"/o

iorlucrltriltioll ol'attticoltl:,trlallt lo cstill)lislt tlrc singlc rlosc

ciriclcy ln.l pltlatrrtllIity ol rIili tIriirlotrt'

['riolrtt t'xpostttc lo rlili'llrillortc llc:ttetl llittls tttttlt'r lrrtllt

tirc tcst ctrntlitiorrs tlaily ctttt:;rttttptiott ol'lllairr Iirorl by lc:;t

todcnts was tricastttccl lirr thrcc tlays as plc-trcatllictlt

consumptiott. On 4th tlay thc tcst poison was givcn alrd its

i:onsunrption wls nlensur.o(l altcr 24 hr. With tltc hclp of tlala

oncons;mption of poison bait, intake of activc rngrctlient ol'

nrLlcnticitlc (nrg/kg) was also calctrlatcd Dr'rrirlg post

tlutment pcriods only plain firod was givon to tl)c tcst

itninmls and its consttnrptiotr was rccorclcd tlaily up to 15

tl:rys. llesidcs post trcatment consutnptiotl, observatiotrs ott

rrtns oIilhte ss and otirer syrnptoms of anticoagr'rlant poisoning

\t f re nlonitolcd rcgularly.

I{l:SLJl.'l'S ANl) I)lS(.'LJSSION

Ovcrall consumption of' plain/pt-rison bait, extt:nt of

rnort;rlity rrxl rhys to <lcllh itt lto-t:ltoicc atttl cltoicc lriirls tlirl

not rccol(l uiy signilicalrt tlillL'lcrrcc bet'uvcctt tltc scxes'

lhr:rcfttrc data lbr both tlrc scxcs worc poole tl lrrttl anitlyzctl

fi,r drrrving various infcrcnccs.

'lltxi 
t: il 1'

Mortality rlata under no-choice feeding trials showed

that singlr tlay expostrre of difethialone (0.0025%) yielded

100')1, kill <tl-.7-. indit:tt, R. culchicus, M. hurriunuc and F'

pL'ilttdnti ('l'ablc l). lt intlicatcs that single day leeding of
dilctlrialone (0.0025"/o) was highly potent in knocking down

thc tcst urrirttals. Minirntrnr dosc of tcst poisotl rcqtlircd t('

kill'l'. intlit'tt, ll. t'tttthiclts, M. hurriunua and fr' Pcttnunti by

Itcding was 0.50,0.94,0.60 and 1.42 mglkg respectivcly

wh., ca, rrrtakc ol ai to cffcct 100(/o n-rortality of tcst ro(lcnt

spccie s rangcd liom l.O4-2.3 mg/kg ('l ablc I )' 'l'he mortality

clata intlicaied that though mortality in T. indica rvas initiated

on day 4 but it recorded longest death period of I I days for

cor.nplete kill (Average 7.9 days) than the other 3 species' It

may be due to relatively less poison intake ( l '04 mg4<g) than

others. Moreover, this gerbil was also been reported to take

longer periods to die with flocoumafen (0'005%) in

.on.,pa.iion lo M. hurrianae an'J F. pennanti (lain et al'

1992). In case ofR. ctichicus the death period was shortest

(3 -7 tlays, averagc 5.0 days). F. pcnnanti and' M httrriunut

too rcctrrclctl a Incan death pcriod 6.10 and 5'9 days,

respcctively ('l'able I ). Pcrusal of data on ingcstion of
lnticoagtrlant rcvcalcd that thc cutch rock rat an<l scluirrcls

itt11r:slt.:tl allttost tkrLtblc tltc activc ingrcdicnt ol llrc poir't'tt lts

ct,,,,1ritrt,d to lltc two gcrbils ('l'ablc I ) 'l his rotlcnticirlc was

lrlstr tt:lrtrtlctl t() callric ccnt pcrccllt lrlottality it llttnltrttltt
ltett gtt l a n s is, lvl Lt.s rtttr.tcul us. l'-unumhu lu'; pcnnu'tti and T ulanr

itttliiicu t', onc-tlay exposurc (Sheikher and Sood 2()00 and

Chauclhary et al. 2OO2)' Like difethialone (0'O025ol')'

bronratli<ilonc (0.005%), brodifacoum (0'005%) and

flocortrnalcn (0.005%) too yieldcd 10096 krll of 'f indica

lvitlt increasctl exposure pcriod of2-3 da1's ( Rana and'Iripathi

1999, l'rakash et a\.2003), Similarly F' pennutrti rcquired 6

clays cxposurc period for 1007o mortality with brodifacoum

(0.005%) and three days with bromadiolone (0'005%)

(Mathur et al. 1992). However, flocoumalen (0'0025 and

0.005%,) like difethialonc (in thc prescnt trial) registercd

ccnt pctccnt kill oftr Peiln(tnti in onc-day expostrrc (Jain ct

ul. l()t)Z).

/ ct altIttItiI i tt' tt rttl pulutcriti I i ty

L, g",l.rrl intirkc olpoisotr bait was rcduccd in choicc in

all tcst ip.ccics ,bul R' cutchicas (from 8'12 to 3'25 g) and F-'

choicc lt iirls

Hrx!tnl sPcclcs Irccding Mcan bodY

pcriod wcight
N{can t. SE

Poison consumption
g/ I 00g body
rve igh t

Mcan + SE

Anticoagulant
(ai) ingcstcd
(nrgi k g )

Mcan t SE

Davs to death

Mean + SE Range
Mortality

\lLr iorrs lntrrianuc

litt(u iNli((

Itltut tult ltit'ttt

I nninthu lus Pt' tt tt u t tl i

t05.70 + 3.57

ll2.l0r679
54 8 I 2,lli
l0(r t J,l8

4.6'l + 0.0-l

.1,5() I0.53

8.l2Ilos
7.(.)D r{).4()

L l7 | 0.09

| .0.1 + 0. I(r

2.0.1 I 0 26

? 0l r.(l l{)

5.90 + 0.57

1.()O -t O.77

5 0(l | 0.42

6. l0 + ().62

l0/10

l()/l()

I (),',1 0

t0,'10

4-tI
.1 -7
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[]rrit rccelrlatrility and rnorlality in different rodent spccies given choicc bctwecn plain anC dilcthialone Q'0025%) treated pearl

rrrrllct hrit
Mortality Days to dcath

I{orlt:rrt spttcics [;cctling
pct itxl

Mcan daily bait intakc
(p,/l{)0 g lrtxly weililrl)

Mean I SIj
l,.;lsr.,lr(D i;i"iiii(Zt

Anticougulant
c0tt.;tttttccl
(rnglkg)
Mc:rn t"S[]

Mcln l' Sl: Ritntic

Llerioneslrurriunac One

T'otcru inlicu Onc

Rouus culchicu.r Onc

Funanbtrluspennunli Onc

3.87 + 0.47

3.06 + (\.27

3 25 + 0.zl

3.07 + 0.27

4.07 + 0.71

4.6p'+ 0.(tZ

4.80 'f 0.41

6.38 + 0.84

0.96 1 0. l4

0.17 + 0.81

0.8ri0.3 I

0.76 .f 0. I I

7 86 + 0.92 5-l I

7.40 + 1.34 Gl I

6 80 + 0.71 4-'7

6 00 + ().89 4-9

7lt0
8/10

8i l0
5/t 0

*Non-significant at P >0 0t ('t' tcst)

pcn,tattti ('7 .99 to 3.07 g) rccor de d maximum rcduction ('Iable

I and 2). Such a variati<)n was quite obvious due to availability

of an altornatc un-poisoned food in choice tests' flowever,

rclativc consumption of plain and poison bait in choice

f cctlirrg ('l'ablc 2) tlid not rccord any significant variation by

auy ol'tllc tcst spccics. Irrcspcctive ol'tlrc tcst spccics this

intakc was also at par ranging bctrvecn 3.06 and 3'87-gl100

1,, lxxly wt (Poisort hait) tntl liorn 4.07 lo 6 38 g/100 g body

wt (plairr trait;. lt clcarly rc{)ccts that tho pcarl Inillct bascd

dil'cthialone bait (0'0025'%) is fairly well acceptable and

palutablc to all thc tost ro(lcrlts ol arirl ccosystcrn' Sirnilar

trcrr,ls lurvc bcctt olrservctl ]ry vati<ltts wotkcrs witlr othcr

sccoutl-gcrtctutioll altticoagtllallts, viz bromatliolorlc,

brodifacourn and flocoumafen also (Saravanan and

Kanaksabai 1998, Jain and Khare 2004)'

Mortulity pulterns
Recluced intakc of poison bait in choice. trials lcd to

decreased ingestion of active ingredient ofrodenticide (0'76-

1.79 mg/kg), which was clearly reflected in reduced mortality

data in all the test species in comparison to no-choice test'

Singlc day lccding of difr:thialone (0,0025%) resultcd in

Icast mortality in F. pcnnunli (50'ln), whereas M' hurrianae'
'l', intli<:tt and ll. cutchicr.rs rcgistcrcd 70, 80 and SOnl'klll,

rcspcctivcly. (j()ntrary to tltis Saxcna el a!, (1992) havc

rcportc<I 1007u mortality of M. lrurrianae, F'. pennanti and

M. ntttst:ulus in choicc test aflcr single day exposure of
rlilctlrial,rrrc, whiclr rrright bc duc to tcn titrtcs higlrcr tlosagc

(0.025'1; cvalualc(l by tlrcse authors' Mcan d'dys to death in

choicc tcst was betwccn 6 and 7-86 days ('Iable 2) which was

comparable with that oIno-choice tests (Table 1). Maximum

mortality was observed between 1-9 day (T' indica and M'

hurriunue) and between 6-8 day in (R. cutchicus and F'

pt:nnanli). Flocoumafen (0.500%) was also reported to cause

rcdrrction in mortality (60%) ol these rodents under choice

tcst in singlc day cxposurc, as compared to 100% in no-

choicc test (Jain et al. 1992). Duration of dca,th of desert

rodents with difethialone baiting in the presedt study was

also similar to that reported by Jain et al' (1992) with other

anticoagulants of the same generation. Sheikher and Sood

(2000), Saxena and Sahni (2001) found difethiaione
(0.0025"/o) quite efficacious in containing a varicty of ir:ld

rodcnts. Chaudhary and'l'ripathi (2003) have reported that

clilcthialonc (O.OO25'1,) was cffective in managing the zinc

phosphitlc induccd bait shy rodcnts also.' 
i't. first generation anticoagulant rodenticides like

warfarin, Iumarin, coumatetralyl, chlorophacinone etc' have

also l.rccn fourrd cl-l'cctivc agzrinst thc rodcnts tlf arid rcgion

but thcy rcqttircd very long cxposurc pcriods of7-14 days

(Kunrar and Kushwaha 1998, Saxena and Sahni 2001)'

Ilowever, thc iccond generation anticoagulant rodenticides

lcquirctl rclativcly shortcr leeding period of 1-4 days

(Siravarran and Kanaksabai 1998, Prakash et ul' 2003)'

Thus the present findings indicated that dilethialone

({).0025%) is an eflective single dose anticoagulant rodcnticide

having an edge not only over the fiLst generation multi-dose

anticoagulant rcdcnticidcs, rcquirrng 1-14 <lays feeding but

ovcr the sccotrcl-gcnct'ation anticoagulant roclcnticitles also

s lrich yield sinrilar rcstrlts at rclatively lrigher corrccntl atiorl
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(0.005%) (Jain t,t ol. 1992) lirr nranaqins the rodcnts olarid
ilgr0-ecosys tcllt,
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