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ABSTRACT

Sirsceptl.t- 1,1-j ty of Rattus norvegicus ,
clls arir-l ljat brr:; ':r't.trrs to five d.ifferent anticoagul-ant
wef'e strrd ie d. ti;;: f ee d.i.ng freb-choice tests. These anti
v/ere blriclj-l."acol.i:'i (0r005 %); clifenacoum (0.O05 %) ; fL
(0,005 ij) &r'-rd- (.r,,J.iiroirhircj-none rc,005 %) ; each as whol
gr:trins irali'Ns ; ;.ri arldi.tion to chlorophacinone (0.012)
r:hirro>ra i,i.nr: (a.OL9 %) as cr-ushed' maLze mixed with sk

-flovter seo'ds. l|he results showed. that d'ifenaco -pro
rnore e-f i.'ect:'-ve, ,-ii:;ai.nst B. lrorvegicus and Arvicanthis n

chlorol:lincj.noni r'st.t.J-linchinoxal-ine mixture was more effe
A" ggllgb.Lctul irr u chl-orophacinone and bro'difaco were

j.ve aga_i"nst iig!!1*-: r:irttus ; at the recommend.ed. d.osages

c6rrrpotrr:ds cornl)ieh*ly ]ci.l-led. the mentioned. rats with 1o

tive close d.1i:'ir'., f[e shortest tlme to death" 0n the o

4; iri,il ji,.rttus qrl'['bus was less susceptib]e to
none ati.l cliferui::;o1.iIJ1 at 'tire recommend.ed dosage r respe

There.flr;,r:,e, tltr r,gcorrunended. d.osage of chlorophacj-none
shoulri .he Lnci..'ilseici 'bo be more effectiVe agalnst A"

I. IlsLirj,!1 Teiil;i:c1;ive1y. ft couLd be said. thatr all t
anticoaguL.an'1; : cr1r.:rr'1;icld.es could be used. for controll-i
cus, A" Ir49U,i;.ild i-rnd I" ratt,us except d'ifenaco and

one aggi.iinst " r,$:ryq anc1 A. niloticusr fespectively.
ward.s , Jl. !t..:-tU, ancl Au nilotlcus may be gained' resl's
clifenr:li,r:'um anil ,:l:.Lorophacinone At the recommended' d.os

veIy,
TNTRODUCT]ON

Crlntro"l, ,.,1.' the rodents is necessary both for eco

publ.ic l-ren.l-Lfr .i'illr:rollSo llouiever , ma{ty of d-ifferent fo
ant.Lco.i!:rtlant i,;-,rj(ijllticides have been used in rodent co
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mme in our cl€:,u', i.ot::lirtrl coun'br,i.eso Almost nothi is k
abclt-r'b t;ho rilli:rci J).i-;).i 1.i..Llr ,trJl diff erent cornmon rats spec
anti.or:r g:;uJ.:rnt ..'or.1,..:n't j.r:i,des. Iloulever , the an.blcoagul_

been frr i'l.ij.cul.11''i',," Bilcoesslirl in controll-ing Norvuay ra
Ilgl#I1j"i:ll"g;") \nili,.r.,.:,rs bhe ::oof-rats (R. rattus) are les
(1.). . L.r l;lLe: j, iri: ,r:.nspei:'l; , clifenacoum (O.OO5 b by f
\r/r-1ri f'or.nd to l), ',':r.l.r-rt,i'bl"e for controlling warfarin-res
Ir:ts (l;i,ri:-!.i:,ii .tt i::i-:i )r hut it was less favourable
.r:ats (j,. *r;i!,_l,.r i (.:) " lliil;L'-cc,rriguLant bromod.iolone (0"
.l-itbor'ir,,ot:y L'i:i, i,tr,,1 .Lests collpletely killed warfarin
I. ,[?]l-,: 1; r1,.1 j:" r,q:Lbus after 1 and, 5 d.ays, resp
\nJlre'.reirr, werls:rari'i ri---r'Fir:istant E. norvegicBe were all- kl]
arrcl -r'r.: ;'l s t;:tnl, i,:lil ltlqiq.r,q_1,rrs- tn L2 d.ays (3 ) , Brod,j-f aco
gitve fi coltp)"e;"1,i ililrtai-li'by aijtiinst Rattus ra!tus, R"

UUg gU";(i_rlh1g iri[;t,,r one day feeding (4). Ship rats (

vJas fo;rnd, iflof.'(,],:;ririceptible "bo lower concentrations of
(vj.t&rir,rn$ tt::)(r), ()n .bht: other hand , Lt was found" t
r.ats hirut l.s'\rr:: iir.rlrvived si.x-clays, feed"ing are able to
lon.ger pe:ri oc1";-, r.rl, feed"irgq on the same concentration o

iilhcrefcrr':, tli:ls research was to stud.y the susee
of Rettus ili,,"v'ir,qicu':i ; Ar:vicanthis niloticus and Ra

to fj-vc il"j--l';fe.r:,t,,ir.|, irnl;icoagu).eint rodenticides i to dete
olop i..rr r:ijl,'t-L-I.i,; jn 'this respect ln our developing co
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rr' @4-ani.rsfg
Three spcles were trapped fron

Norway rat roof_rats
NiLe rs,'bs ).
rrr. ryr.theg__€__Eiii,"rime11[, _-,

bait (wheat &reins).

tlre poison bai t (20 grn. ) . Dallyr fresh batts were s
the position Qf ilre two bait cups werre intercha ed.

AbbLs-area -lncLude 3

( g) and.

lvo cup.i wef'e pJ-aced i-nstde the cage, one contalnon-poison bait (20 gm. whole wheat) and:the other--c containir:g
1ied. and

rats were concli*rentr-y caged. in separate cages with
s.t ated

with ade-
oned to the
on whoLe
ean food.

poison

%

-poi-son baits

(r -1.' p r,t.l-*it a'b j-

Mean weight of choice

PaJ p, r ,lri.'l lty = 1:-t*" baLt/Z4 hrs
X]

l\{ean wetght of cholce
non-poison bait /24 hrs



IVIo:r,ba.l i'[;y pc.L.r:,

The r-lvrll,iitrje &jrr(

a,s'uJel:l i;1 D {r.rr,,
ri r.l.rl i'L .L c r'r , l; h ,:i I

r.rt;irge ilnd rleath tlme of each rat were
.Lrnu of cohsumed. poison bait ln grn/kg

i,,i (.:-1, ive
l:' [',l11 anct

iry1r'edlant In 
^g/kg 

were d.ete

clays to o r.rlaln 5ci

lC:;,.; pl'r r,i.b .[irl[)r r.,,"i't).

i,lIP9B (Iethal feeding period^s
and 98 % mortalitles were re

Illir.iulusl AI{D DTSCUSSTON

A l!.[.ir:,ct cif r i.i, i-r:riit,,1u-l-rin-bri on Rattus

ll'lie .r-,e sir. t; ;;

rocl en1; i c: i_de ll i , t.

in lililJr.l e-' l" " ili,rr

r-t .i.f J'erl ii"t g. ir b j.;: i i'i

fronr pcj.son bii;1;r:
baits in the ;liiLiit€

r:.11 'thc effects of five d.ifferent:an
ru:rt ltror.rnay rats (RattFs )
;rirlolnltn consumed. by the individual r
iu.lantsl rryer,e Iow. The lower anounts
nlay be due to the choice effect vrit
cage.

,i n .i:nl-n'L o.n to non-poison tTeatments , the appe
ptil-a'Lrii;i.l,1y of Io 'bo anticoagulants were s
Ilowever', Jcc.l,ei'..1 'v,las liounil 'bo be more palatable for
Wherea;; rrll;al.C i irl:i tnore oppeti.te for this l.at.

(.;orrc;ern.i r;.1 i;lte 'Lime 'Lo d.eath and mortallty perc
found ilra-L c;e .i^,ii,iJ,"*(l and rataic poison baits resulteil t
to the tested r'il'|. (8" -4g.lyqgic-us) durlrrg +.2 days (:-
and 4."'l clayr,''( '^"il duys rtrr{ie), respectiveLy. Kelerat
rrtor"balj-ty c1u.r.'ILi,-1,;'11 .B days (4-5 days renge)r lepit-E
causecl ),OO i/, li.rl-.1"(40-].00 and 2O-LOO % )respectlvely,
t:Lme e:r1lr$] to ,"6 (n*A day's range ) and. 6"? (5-7 d.ays

vely.

,1,.'t w{r,s ci.rierr.'ved -bhert ratak vrith l-ow c latlve
ke) cair:ied l-Oi: !,il inortality to the tested. rat duri s

d.eath r,:qua1 tr'; t "'l clays, storm with Low cumulatJ-ve d.o

carrsecl nl.r:o luo lL lcj.]..L to the tested. rat but d"url" 1

dea'bh *c111ur1. bi, ia,',:2 driys, whereas keLerat with rel"atlv
cumui li I J"v€ d(,;,,, ( r: " fj7 rn.$/lcrE) . 0n the other hand.r c€

l"epi.h*'r,i requ;i r .,ii tri.6_lhelr: cunrulative d.osages to cause ,

nrorbri1 il,y n1ir,,i,rr;i'[, ]',forwrty rtrt durlng 4-.7 and. 5.6 days,
requi"it:rl. 7 -'Il, ,rr'rLl ')"4 utg/kg body weight"
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0 r,r oet i)1_1 j , "i- l, c.rul d be said.
lnnt t'c;dert'l,ic ii i,ii viero e:flfectiVe

L]I-I

bait irt
poir:on
svera8c-.

6.

I1; cor-r-r,cl t)c concruded that ratak proved to
tiv*. ri{,;1.i.115i1 lj" Igf.{,vgg.ipus., since- it completely

be

kil1e
re effec-
the Norvray

ht) during

icoagulant
record.ed. in
iff( rent

ra'Us wlth l"clle;;,;L r:umulative d.ose (5.25 nrS/kg body we
the shcr.,ter:t t i ine to cieath (4,7 d.ays ) .

that all the exrrm d. anticoegu*
killers against Ratt

11. ldflj act o:11 , rl r.*orlirlrLilnbs on Arvicanthis niloticlrs

ii l-,ii i'e'r*1r. br,i of 'L-he ef'fects of _ five dlfferent an
yoci.entj cid.es ril ri'u.i"b the irlile r.ats (4 " niloticus) are
l'aibl"e 2, lfhe i:..iriol1nts consurned by individual rat from
antieoa11u1.rint i,ijr() very 1o\/o These l_ower amounts con
1;he poi.son btrj i ; r;iay be due to the choice effect rvith
'br-ri'L s i.n the rjfiifle cages.

other hand, in rciation to the choj.ce non-poison balt
obsez've d. that l:e l;::rat , $torm and l-epit-E were sligh.bl
to A, UJ-q_flg_!Li: , rnrhe-Teas ratalc and Oereal-C were nea
paIataL"l.e 

"

\/itli f.e i;trccb to the mortality percentages and t
it wag obi,-e;rve'.i l,hnt 'the rno.r:tality pereentages against
causecl. by Lepi1i'-lI, storm, ratak and. kelerat were nearl

to.-deat h,
A. "nLloticus
equalr:it-

was within rani,c Z0-100. %r'whereas cereal-C-caused

d from
o poison

_l u r,elirt;i on to non.-1,roison treatments, Lt was fo that'the
appetite 01' 4, iiji-Loti.cus liJeis nearly good. for ratak and cereal-C,

. 0n the
, i't was
pa1-atabl-e

rvherealr it wlrs ilocrerate for 1epi_t-E, kelerat and sto

y less

rarl€e 60-100 5r3- (lrr the other jhand. , replt-E caused. 1
1lty it: shot."tc;., 1; tirne eclual to 4.4 days (3-5 d.ays ra
tj.rne'tr: cleal;h c:.ruir(:d by stornr and ratak was 6"4 d.ays
and 5.8 d.ays (t,*7 days range ) -, respectively" Kelera
IOO % nrortali.'L;,, it 7.6 ri.ays (6-8 d.ays rarlge), whereas
need.ed" "bo f61y.1r,,.r time to cause completel_y d.eath to A.
.lt neeci.r:d 8.2 dii/;.i (Z-fO diiys range).

the-. ci,i'r;:r hund. , the average amounts cons ed.

ilramrne ;'ir.s1 bocly weight ind.icated. that-the- anti
Lriitr:i rviri'c ltighly accepted. by A" nil_oticus. llo

do{:er[jo':i cjunu]-atec1 in,.iid.e the rat body which re

allty wlthin
O %" tnot"ta-'
). The

3-B da )
caused

cereal-C.

from poison
oagulant
ever, the
uired to



lciL1 t ire .rnirrt,,, I

bod.y u'r l.Lg;lrt .

v;t,.'1.s ca.l-cu]ated ln mg actlve i red.i

t'b u/rif,r .['.rrril 't,rreit ratak with the lowest cunu]_a,(6"'f n,: u)./lrp; i_rociy we ight) ancl short tLme to dea.bh (f
cirurred ]r,00 i!, r:i-r "r 'bo ilrc-, Ni_te rats-(4. _nlroticus)"vlj.1;|rl,;lC-l'.or;ri;.;;(jtlllluJ-i1Lj.Vedosage(6"o2ffi"\rLr.,rrr.,r-J_i.r r, l.vc oosagg. (b"02 mg a"i,/lcg borl
and tlr r .1.on".1e, ; ;,:e-.1,r._ocls to death (8.2 d.ays), whereas
.1"ilr'l-i.r ;iilrrtrl.rr'l;i ,i,r i1()$rgo (r":_ rng/kg body welght) and sLo deii ';.ir (rj, { irl;':; ) corrrple tely killed. 

're 
Nile rsts (

tive cl,'rser (7. !l ; r,i,1,; et"i,/Jcg trody weight) and mod.erate t(7 .6 cJ ii..[s ) tnl]'1,::'.,L1iis ')-epr"--b-g- c.rl.lSed also LOO % mortalit
e"st cur,nrla"t;ivi: rlo,r:lge (t9"8+ mg a.I/kg body weight) at.Lmc Lr cietilr ,,iu.f rliiys).

j-t coul-cl be conclutled ilrat ratak vras found to bti"'ve a$ainst Lire r'tri.1e '*bs (Arvicanttris nlroticus), ikillecl 'bhe Ni.l ,r r,ttts r,vi.ilr lowest cumulatiVe d.osage duti're -[;cr dea"b]i. A"r-so, lepit-E vuas very effective agai
9'si-nce ib t;jLLli,'ied r0o i() rnortarrty with highest c
oosage d,r'i'13 i,rro srrortest period.s to d"eath" cerear_
'eeded 

'l,o i-nc:r',,:i.rJ.: the concentration of its forrnulatJ-
t he t i,rire o.f cl e, t, t; h.

i_ L cou"l-rJ be arrange<i, the effective
againl. t a . tli l;i.l*ggS , in d.e sceniling order
tlye cle;se and "t irre of de*th into I ratak
storm rind cerei:1-(1.

Gerler,al.l.1 ; .i"-L- coulil be
l.arlbs (:iin'bc) [i.i]i::(1 -L"o con.Lrol
:'-n the J'ie.l_d Lr)i.r)ep.b cereal_C

asaid that at1 the tes.bed
the NiLe rats (grvicanthl
(Chlorophacinqne ).

C Df.i"trct <lf An'bieoagulants on Rattus a
a

rc'si.i.j.Ls of the effect' of five d"ifferent anti:r'odentj.cricl.es il, rirr.'t .roo:fl-rats (nattus rattus) 
"""-"""llable .t frorn 'iiii.rrli Lhe following points could be d"educ

choice iie'hween iroi.son nrncL non-poison baits in the same
ased tlii,, conslllirt)1;ir:n .i'rom each by roof-rats (n. rgttus
atnountfl (jorliirrfiii:;r.j by i,ndivirlual rat from d.lfferent anti

lil tr r:
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and./ or l-epit-

nt per kg

ive dose

oB days)
res]-C
r,veight- )

,qtorm with
ort tirne

-be cumula-
e to death
with Larg-
shortest

more effec-
completely

ing short
st " niloti-
lative
may be

n to decrease

rode icidos
the cumula-
, kelerat,

oagulant-
rded in

: lhe
cage - decre..
. So, the
oagulant



/t

C''tncerni.t
it c or-r,l ,1 he Bi.r

rnor,t ail:i,1;,y t o Ir, ,

r;atalr wirich,,t,,,
'to d.er.r bir 'by t,il"i
i-n 'b lf e i:-li .rrrle r'tt i-:

Wef"e !).,r ar:ii. '-) ,

crJl lreler,a"b eini1

baits 1-r'ci.ti'e V0l:,, IJW.

'fhe r.ooJt- ri-luir- (Lf. r,rt_!41) showed slightly appetari'ti.coa11u.L*r'L- .r'i,(l{intilin" ;.it; ;i;;-;.ration to apperr.oj.r-]j,)-i I'ioi'Ir-.tl bi ir:i-r,rirent-s. 0n the other hand, lepit_D,

*rrtak i\'i_rr:l ::e-1.i.. I ivr,:ly le_.lss pirlertable.

-i:he rnortality pencentages and. time t,,ha1; tlie tinticoagulant rodenticides
,*:,.-trL]g within the sarne range ZO4.OO %

','ci(i 6O ,f, rrio:r,tality within range 20_60 ,

tlre 1;ested anticoagulant were nearly c
,lc. Tj.Lne.r to death caused by storm and

liv itl'i rcilr,.i(-i"i; tcl t,he; ainounts consurned from anticobrrits i1 gr;r'i1nuiLr,,1ic51 bocly weight and the average cumulet
ins;:'"c1c i;ILe i-rodr., ci' ra1; iir rni.lligramme acti"ve ingredien
wei.g;ht r[ri"ch'.i."r.'1rri.r,ed for. iri]-1ins roof-ratsl it was ob
cere-11-;J and lir; ii..:,r':ib \,vel,e niore effective against R. ra
'L-Lrey' cuiLsjed lOi, i,'1, nrtytelj.ty wit-h low cumulatlve aouuf
8.1 ntg :t.i-/k"g 1.,,,i.1;,' vreig;[t) duri the short period.s to(l -a 'n,t. 6.4- r)i:1;;;) , r'crspec blvely" sto , with nod.era
eciucrl t..-r 9"0 r,i,: t.i./)rg boily v,reight, compretely killed.
-rat-s d.,.lr:'i.ntl slr"i.l;ru-b Lino of cleath equal to 5,6 days" I
with liigihes'b oriirn-r-il.bi-ve d.osages equaL to zr.5 mg Bo
rveigltt ) c&urr*(r .l-ao',/, rrrortality in 5.6 days. on .bhe ot
r'atali wiir: not r,h"l.e at the recommended d.ose to kill all
Toof*r.rti,s, ilj.nc,., ,il; caused 60 % mortality agalnst q

6.3 driyi;. llhor',,:f,'c"r,e , j.t could be sald that Ro rattus
tolerant to rrL.l,i,li nt the reconmend.ed. d.osages whlch ,h"
ased "Lo |.re ]e:'"1 1.r,i:, -Lo t"he roof-rats.

rt; cclurd .hr,: 
a-r:rarged the effective antlcoagulant

agrlins'b 'bhe r:cru.l *r'ir"b[,, (I" r"rittus) in a d.escendir:g ord"e
to 'bha (:ur.nrLr-l a'[;i v r,: rlose and ti-rne to d.eath into : cereal-
storm trrd l-e;p,i t..li"
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Go":ndra1-1-.1,, .i"b courd be concluded that a1r the exami_ned.
ant-icoa3t-rlant i':rl.Lt.:nticidbs except ratak could be used. for contr.ol-ling :.,oc-fl-rur'ts iii. .rattr-rs) 

"

0rr the o[; ii.:.r' hrirci , .r,]re rethel feeding periods (in days)
f.rom itni;ir'li-)riJ,;tjl ,n"[:,i 1,6qur'-reci "bo obl,-ain 5O and gB % mortalities
.[r:r' d ii' ,]i: en'b .r )Li efl b r- ( Llllrq. and r.,Fpoa ) are recoled.ed. in Tabre 4
nnrj tr'-l13itr s 1,i: i:rri.t 3). T/r; resultsvinaicate that tfr" uuf""" "t1,tr'1i59 ;.iliil J,01'i1; i:'or: di.ffler.ent rod.entg. lFp5g agalnst Rattus

vrtet.,i.: .i.zl,,J"B t 4.6, 5.2 and. 5"2 days in the case of
ccrr:ea:l-0, kel-e1 i'b, ,l.epiL-ll, ratak and storm in ascpnding order,
res'peot.lverJ;y. ;'lr(; n , ilrc leilral feeding perlod.s requlred. to_
obtrrin il} ?( rrlor,irrLl-j.ty by cereal-C and kelerat against R" norveglcuE
are less tftnn ti'rrLJ, oil r,riiy of the other tested.'rod.enticides , where-
air L.!'I'50 for r'ri'l,ali or storrn (j,Z days) are the longer fol1svred-by
lepit-lt (4.6 dr,is) , respec bivery. LFpoa agalnst R. norveqicus
alrestj.'1-L[l:eij;-io]]tes;tirrthecaseofc6iear-c(+.6d;y.F
ltel-eriit (4.8 i1a,',:;), ',vrrer:eas it is nearly equal in the case.of
s;torm (L"1 da.y;.i.; , .Lcpit-]I (6.33days) and ratak (5"g days) , respec_-bivel;r. so, Jie'.e.r:,rt anrJ ce.real-c proved" to be more effectlve
against 11" flLltJ: t.i,;;iir r.

r-.,r:bfrar fcr:ri.i.ri1:; peri.orls required. to obtain jo % mortalltles
ir8;r,rinst ii,.Lijr j .l_j -1_r:!.r,crlr..:, were 3,6, 4.3, 5.9, 6.O and. 6.g.
ckrys itl ct,ise o.l" l.tlpi.t-Jl, storm , ratak , kelerat and. cereal-C"
respec-h-r'-vej.y. i-,*p:L'b-E and" s'borm v/ere very effective against A"
nilq-blcl-i* becfllri-ie of the;Lr shortest t P5O than that of the other
tes'bed rodent:i.cr jrlr:s. On the other hand , LFpn, against 4. niloticus
is sho:r.best one jn case of Lepit-E (+.3 daysli whereas lt is longer
irt case of s'borrii (e,.0 daye ), ratak (6.4 days), kelerat (7,2 days)
arrd cer'ca].-c ( ti .,1 deysr) , respectively. rt could. be said. that .

r,epit-E wfl$ "lourii 'i',ct be rnore effective against A. nil_gtiqus ,!.
]:ecartse oll i"ts l',itcrl,er letha1 feed.ing period.s whereas cereal-b is
.l"ess ef::'i:ctj"ve ir.ici'iure of its longer l-ethaI feeding than that of_
ritty of t,he tus'Li'it .r,pfic.:nt j_ci11es.

vji-i,l'r rrlF:rl;,rrh i,o R. r'irtbus, it was.found. that storm
shorL l",l"l]IO ecl.'rrii.L to 4..9 d"nys r,vhereas the oilrer tes-bed

showed
rod ent icide s

values weree.xhibj.tc;ci Ii)i1r':r,.', l,j''I1;6 val-uLes ilgainst I.)\J
rattus" These
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Cereol C

---- S(orm

-'- L.p rt - E

Ktltrol

D AY5

Frg 1 :Lerhcl-tueding Period ( L FPUOond LFPTU) f or

rr(,rveorcus by the onticoogulontS.

Fig 2 : Lelhol - Feeding Period ( LFPrO ond LFPr, ) lor
Aa'irorrihis niloiicus by the onlicoogulonts.
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rear].y c c]'Lr.aI f

its i.t '.$ e qua.l.
lt. ra't ';;rts. i.'L

nndl. li,'j'115j :flo:i'

re spec l;i.vel.;/ r

lctrr Lt rri l*1l ( 5 . 
't.

r05:ipe c" .LVC1.y.

bectjuf-,,,: i, tt wiirj

1.ligs , ," ,? itnrJ

,)i:, ricrJ-erat, cereal--C and leplt*D (5,I d.ays) , where-'to i5..1- d.ays for ratak. Concerning LFP9B against
''rnr founrl thtrt there is no difference betvieen T.,IP5O
jir-i-,'cii1-C, utfiJ-ch were equal to 5"I and 5.4. days,
,.'llr,::-L'eas 1,llP9B vras rnore equally loryler in case of
rlrr\,,'.j) r shonn (6.4 days) and kelerat (6.5 d.ays),

,,1;i"li.!us $il!l1e'may be become tolerant for ratalc
r'i,]'&lired tliPg8 more than ten d.ays (falle 4- and

I

,1; colr"l-r.l oorrcl.ucled that cereal-C and lcelerat -v'lere more
c-fl-[ec ti-,vu' r-ri.j.]t ^nt 4. norvee;icus, folIov'ted. by lepit-E, storrn and
ratiik, respcct ively. lepit-Il proveil to be more effective agalnst
A. q.d.f jLjg3g, ,,rhe i'earj ce.real-C was less effective. [he tested.
::oclerr'b:ir:ideri u.,lr(:i equally effective against R, rqttus, except
ra'bak,ithiclt vrrit;'i ri--quirect more than ten days feed.ing to cause
compJ-elt.e rnorl;r.r.1.j"1;y agai.nst 4. g!;!gq. fn other ward.s, the previ-
ousely menl;j-on.,d- -r'esul-bs reveals that Ra'btus rattus and Arvican-
tliip +i"LqLr.gls nury be gained reslstance to ratak (O.OO5 % dLfena-
counr) rind. cercir l-C (0 ",105 % chlorophacinone ) r T€spectlvely.
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