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Bio-efficacy of difethialone, a second-generation anticoagulant rodenticide, for the
control of poison shy rodents
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ABSTRACT

An expcriment was conducted during 2002 to evaluate bio-cfficacy ofdifethialone, a second-generation anticoagulant
rotlcnticide, for the control of poison shy rodents. It was founcl quite eflective in the management of poison shy rodents
('lhtara indica and Rattus rattus). A 100% mortality of poison shy T. indica and R. rattus was recored in reduied time, ie
4.1-4.80 and 3.6-4.4 days, respectively, compared with the control set where 100%o mortality of these rorlents was
achieved in 7.9 and 5.94 days, respectively. Moreover, in both the test species higher intake ofzinc phosphid'e recorded
rccluced mean days to dcath after dit'ethialone baiting. The difethialone (0.0025%) baiting can be succeisfully inJegrated as
a lollor'v-up measure alter zinc phosphide treatmcnt for managing the poison shy population of T'. inclica and R. rattus.
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Zinc phosphide has been in use sitrce long as a potent
ancl econorrrical rodenticide for the conirol of pest rodents in
Inclia. []cinr .rn acutc poison, the death oltarget animals occurs
rvithirr leu lrours of poison intakc. l-lowevcr, singlc exposurc
of ils srrblcthal dosc induces poison shyncss among alrnost
Irll lhc pcst rodcnts stuclicd in lndia (Prakaslt anrj Jain 197l,
I)r irkrrslr ct ul . 197 5, Bhardwa.i arrd Khan I 97(), Jain and "l'ripatlr i
2000). 'l'hc persistence of thc shyness in rodents is of very
hiulr rnangnirLrcic. Pral<ash et al . (1975) reported that this
bchavioLrr rr iglrt last fbr I 15 and 75 days in T'atera indica ancl
Ilottrr.r ruttus rcspectively. Such a situation is commonly
crrcorrrrtcrccl in ficlds whcrc zirrcc phosphide baiting is
,_ ,r1cd lbr quicl< knockdown of rodent pcsts. 1.he surviving
roilcnts do not accept the zinc phosphide baits on subsequent
exlrosures. Control of these residual popLrlations exhibiting
shl,ness behaviour becomes difficult unless poison as well
ais bait is changed (Prakash 1988). National programme on
Rotlcnt Pcst Manirgcntent launchcd by the Government ol' lrrtliu lrirrl arlvocatccl usc ol-alunriniurn plrosphiclc Iurnigalion
as a Ibllor.v-up action for the control of poison shy residual
popLrlation o1' r'odents. I'his furnigant does not hold any
pronrise in nrid zone, where rnoisture is a scarce contnrodity.
lllrrrrtlivll arrrl lrr;rl<irslr (lgtt4) rcp<lrtcd tlrat rrnticoagulanLs
cotrlil bc cxploitecl succcsslully lbr rnanaging the poison shy
house rats. Since no such information is available on
dilcthialone, a new second-geueration anticoagulant
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rodenticides, the experiment was condr:etsd to evaluate its
efficacy in managing the poison shy rodents, viz T. indica
and R. rattus, the 2 predominant rodent pests in crop fields
and comrncnsal siles in, respectivcly aricl areas.

MATDRIALS AND METIIODS
't'hc indian gerbils, 7l indicawere trapped from crop fields

and grasslands near Jodhpur (260 I 8'N, 730b l,E) and the house
rats, R. rattus were trapped from residential areas and grain
markets of Jodhpur city. Before trapping, it was ensured that
the captured rodents had no previous experience ofrodentici-
dal trcatments. I'he trappecl animals were acclimatized in
laboratory cages individually for l5 days and were fed pearl
nilletlPennisetunx glaucum (1. ) R.Br. emend. Stuntz] grain.
Tap-water was available to them ad libitum. Before initiating
the trials, the experimental rodents were provided with
measured quantity of fbod and their daily consumption was
rccortlcrl f'or 3 days.

'I'wo sets with 6 rodents each (fof both the species
separately) r,vere laid to establish the induction of poison-
shyness behaviour in T. indica and R. rattus. For this, the test
rorlcnts wcrc cxposc(l to sutrlcthal doscs of zinc phosphicle
(0.01 and 0.0501,) in pcarl miller flour bairs for 24 hr.'fhe
phenomenon ofshyness was confirrned in both the test species
following standard procedurr:s explainerJ by prakash er a/.
( 1975). Sirnultaneously, another experimen,t with l0 laboratory-
acclirnatized animals of both the species were exposed to
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difethialone bait (0.0025%) for 24 hr to confirm the single-
dose toxicity of the anticoagulant (Table l).

For evaluating the bioefficacy of difethialone against
poison shy rodents, 2 separate sets of l0 no. acclimatized
rodents ofbolh the spccies rvere cxposcd to 2 strblcllral doscs
of zinc phosphide fbr I day. T'lris induced the shyness
bchaviour in the tcst rodcnts. 'fhcsc shy rodcnts were latcr
exposed to freshly prepared difethialone (O.OO25%) in pearl
millet baits for I day. Data on consumption of poison bait and
mortality pattems were noted. For comparison, absolute
consumption data of each individual were conv'erted into
relative values (g/100 g bgdy weight). Similarly, ingestion of
active ingredient ofzinc phosphide and difethialone expressed
as mglkgwas also worked out ('l'able 2).

RESULTS AND DISCUSSION

Single-day exposure of zinc phosphide at 0.01 and 0.05%
in baits did not result in mortality of any of the test animals
(Table I ). The gerbils recorded an ingestion of 4.22and 19.g3
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tng/kg ai of zinc phosphide at 0.1 and O.O5% conccntrations
respectively. Similarly, the house rats too did not succurntr to
this poison even alter consuming 4.98 antt 19.77 nrg/kg ol'its
active ingredient. 'l-hesc surviving rotlcnts rc.icctctl zirrc
phosplridc baits (2.0%) .rr subsctlu,rt rlirys. rt c,nrirrrrctl thc
indrrction of shyncss bclraviorrr in botlr lhc spccics. ()rr tlrc
othcr hand, I day cxposrrrc of dil'cthialonc (0.0025()zo) l:lits
resulted in 100% mortaliry of both the test species within 4 _

I I days (7. indica) and 3-10 days (R. ratttts)(Table l). 1.hesc
findings are in conforrniry with those of Bhardwaj and prakash
( 1984) where the consumption of zinc phosphide up to 59 rng/
kg dosage did not kill R. rahr and the rats exhibitcd poison
shyness

For evaluating the ellrcacy of difethialone fr.esh sets ol
poison shy T. indica and R. rattus were used. As expccted,
both the test species survived in spite of ingestion of zinc
phosphide to the extent of 4.16 and 1g.65 rng/kg (I irtrlica)
and 4.90 and23.1l mdkg (R, rattus), indicating the induction
of poison shyness behaviour. All the poison-shy test rodcnts

thble l Intake of sublethal dosages of zinc phosphide and dilethialone (0.002592o) and mortality ol"lotera in4ica antl Rurus rrtttrrs alicr l-tl.vexposure

Rodenticidc
(%\

Mean body
weight

(mean r, SE)

Poison intake
(g/100 g body weight)

(mcan+ SE)

Poison consumcd
(me&g)

(mean 
=! Sti)

Mortality __ Days to dcatlr
illean t SII ttru,[-

7'atera indica
Zinc phosphidc

(0.0t)
Zinc phosphide

(0.05)

Difethialone
(0.0025)

Rattus rallus
Zinc phosphide

(0.0r)
Zinc phosphide

(0.0s)
Difethialone
(0.0025)

I

r 00;67 1 0.64
lij1

l0lil7r2.93

112.3 t 6.79
I

I

111.0r3.78
I

r06.0 * 2.87
I

i

126.7 * 5.28

4.22't 0.23

3.96 * 0.28

4.50 * 0.53

4.98 * 0.19

3.86 r 0.49

5.94 + 0.44

4.22 i 0.23

I9.83 + 1.42

I .04 r 0.16

4.98 r 0.19

19.77 *2.08

1.49 ! 0.t4

0/6t

0/6

t0/t0

0t6

0/6

r0/10

7.90 +.0 27

5.94 r 1.97

4-.ll

3- t0

Table2 Effectivencss of difethialone (0.0025%)treated baits against zinc phosphide induced poison shy rodcnrs

Exposure of sublerhal dosages of zinc phosphide
ffi poison pofffi;m,ri[ -*},otg .oo25e/")Poison foison --tr4ortality - Oqys to-<leam---

intake consumed Mcanl3f--ItaEc-g/l00gbody (,ngikg)

weight
(Mean + SE)

tration (%) intake g/100 g consumed
trody weight (m/kg)
(inean + SE) (mcan * SE) rveight (mean + SD) (mean * SE)

'latera indica
I12.60 * 3.7 5

106.30 + 2.6s

Rattus raltus
108 * 2.89
120.s0 r 3.82

4.16 + 0.13 4.16 r 0.t3
3.73 * 0.13 18.65 r 0.63

4.90r 0.18 4.90i 0.t8
4.62*. 0.57 23.1I + 0.81

0/10 4.26 * O.t8
0/t0 4,30* 0.16

0/10 404* 0.21
0/10 3.84 f 0.70

10/10 4.80 + 0.44 3_tt
, l0/10 4:10+ 0.35 3_(r

0.0r
0.05

0.01

0.05

1.05r 0.t6
1.09f 0.t8

t.0l a 0.09
0.96 * 0.25

10/10 4.40 _t 0 5ri
l0/10 3.(r0 t 0..13

a1

?.-6
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succr.uxbed to single-day baiting with diflethialonc (0.0025%).
Arrticoasulant poisoning of rron-shv r.odcnts rcsulted in 100%
nrorltrlitv r>f 'l'. intlictt and R. ronu.s in 7.9 antl 5.94 rlays
rcspcctivcly ('l'ablc I ), rvhcrcas tlic poison_shy r oclcrrts
rccolrlcd rcduced duration of cleath, ie 4.1_4.g0 ancl 3.6_4.40
rlays fbr 7'. itrt/ic:a and R. rrrilrr.r., respectivcly (-fable 2).

lrrdiarr gcrbils having ltighcr intakc of zinc ptrosphirlc
( 1S.6.5 nrlltg) r'ccorclcd recluced nrcan clays to dca(h (a. tO tlays;
a flcr d ilbtlr ia Ionc baiting tharr those witli lcsser inlake o f acrtc
rorlcrrticidc (.1.80 dnys). Sirnilar trcrrcls lvcrc obscrvccl in c;rsc,l'lr.trsc .ats lrlso ('l'ablc 2). l,t rvas p.ssibly duc t. the
prcscllcc o{'sotnc phosphine in Iivcr and blood of the target
anintals making thern sick, resulting in accelerateri rate of
1.,'othrorrbi, inhibition aftcr in'gesti., of difctlriarone bait.(iorr.scqrrcntly tlrc tinrc to tlcatlr niight have got rcclucecl. Curry
ct ul. (1959) dctcctccl thc prcsende ol.phosplinc irr the liver oi
clcirrl rorlcnts. 'l-his r.vas further .cvealej from the prcsent
firtdirrg trlso [rc:causc the rodcnts consunring ntorc active
irrg'ctl icnt of' zirrc phosplridc tlie<J carl icr aftcr lclr,irr istration
.l'rlilltlri.lonc. l)h,r'dw.I antl r)rakasrr ( r 9tt4) rcportccl simirar
rcsrrlts rvitlr Il. ruutts lvhcn they cxposed poison slry rats to
lrrorlilhcorrrn (0.025%), cournatetr.aly I (O.O2S%) ancl warlarin
(0.0 rryo)arrd lbund l00yo rnortality ofhouse rats within 5_ 6,(r Il lrrrcl 13, 14 days, re spcctivcly.

...- tln thc basis of prcsenl finclings it may bc infcrred that
dif-ctlrjalonc (0.0025%) baiting 

"on 
ir. ru"..rslirlly irrtcgr.atecl

as a lirll.r.v-,1) l,cilsrtrc alicr zinc phosplridc trcatrtrcrrt filr
Itt;trrirsi rrs tlic po ison shy popLrlatio n of .ll i rul i cu zrnd ll. rct/ tu.s.
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