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STUDIES WITH! ZINC PROSPI IIDE ON 11.AVY)COT.'I Bl%A l.ii'N-siS
 
(GRAY) AND RAMI' W'iJI7'b'S (LINNAI'A S) >JIN ( I W)SI I
NG 

ICI ART) AL POC(1 iUP.AM'IN Si1 IANA, SID. YO'i~l M and11( MP. I NI)ADULt tIAQ H 

Bangadeshi~ Ag ilIru'qal 1'xc'arc1, mAli/ui. (II.- Rit) I '' 1hIiaf Pi t Iii.i I, 

Satisi'toly 'olia i ti ill licit.. Aic spcovs \\is I 1:01C iii XJiil 111t: 
';)Yness thlan Juiul.%jliriI (I-). (icc ii Xtijl ii u k'Ni'C t rive 
emf lm t'ai tesi.. ; e lts t'.ionicd ro tlie tri'at, siJ. ltq-''uuiu it], 
burrows, 

TIhe acute rokdcntiid, zinc piosplid'e /n lIi '. I]I ii"'t Wifl\\ idel for 
conttrollingt. uirbanit and licid roIclis. A\ cdlriwcrtMic%, ofi I'\ CIJtit 
evaltfiotn of zilc phtosJilii(: \V ; j)t-' .-ItICII I 100( (I" .!), :111di nrasce (1978) 
discussed its use fieldi ItI Stitu Vh a r tian & I'til.aI (I1975) 

111 dic a 

for rodts. .\'Wt. 
Icpot'iCd that zinic pliotpljdn "'.ii' WLit ;i( L'lCk-Iticciii t l Oitl I to "', (1) tC ittitOl 
rodents such ats tlic L!tsct Il)tuict ]at !Ju/f/i"Ohl liXI!tX((i" ow,atheii 

short-tailcd 111AC rat A'c'.':, a fi t~ 

'The tclattisc ;)Rux'u *or ..jfli 1,1op i';. o. i' cf io wi dc lcii'er 
[bandicoot tlilt is C\'i~Ixtt*n!i S isi. ttc~ . 097 I ) r cxcmiple, 
rpot'tcd thce ', inc 'lioj ic t t iitILI) for 'sp ills c limcidicm cI, I.lli, kg' 
wshile Iltun &, Brook,, (1979ij oh'cvr%:d \tabic' of' 25.0flno-. Sicc linc 
p~hosphide mdudi : :!iidis thc onl tcgc cic ulric(c n IIint.L-h 5'iictili, 
pulishud re'porits oti the clicriiicaI cis, coitlivC 'i tcdi" Il iit~ itl 
Banglahdesh . 

ILD, Detcrinhuuon 

Thte LK5 , or lethal dosagc oif aI toicanti .'1i,qic I L'If it' ,'iltc C 

population, is exprcssed it miihigrm' of chcen;ila pr Lifoiur:m )F horly il 
(mg/kg). Thi figure enaibles rLscarchLris Lu C(i icglufI' lit,' Io\ii\. \Is of a 
rodenticide, which provides isi lt ito 0400i 'ionc is !or Mi'inikf atih 
safety factors to cosidct' fur pet'sotncl isolvced w tilt pcric.icyl o it iiiiol.ilc 
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\\~iSThe Nva:. (II~liCdi tICCOIdiJI! Iuti) f~ictII? dm.Cribct! by
T 

liomlpsohi (19,17) and~ I11"ip1Jol & \'cil (1952. Ic wir 1wutIdiL;o rats aInd 
black rats IPalms ruIwui (i1iac1') WCrc Iji ci nipjpd ill Iic ( .. )D. du 
Ttjgaoii, Dacca. 1'ulatoc.A, baa ;ts, d 5cc nWc V-i" ;1" kl. ('aIt If( 

.1oNlc \ 1)itr. Ntit" v.crc dnIi cd [,cI a. c t~t\ili I 'iiniila Dog) (Icdr 

(lclcrminc(1, and~ (lcit: II'Mlici -1c cwtlditit (I calcli Icctid. 1, ii:ls \wcr 
I-ctajflicli illi di at, 412 , 11. 17 tin bi Ni ni m Nt Ic"M IMClr
 
initiating~ Icsts. Abnimtt 
 lv'j~ Iaric or l! a miimal' I 1 Ibs i*y prqIcgit
 
intdj\'idlilN \V5Cc Oniitijttj 110111 ilic c jt~it
 

JcclMilici gf,ldc i. Ili~ ( 94" aphi" i I ;l) Ct i1c'IiuIIl i c I 0% d b)'uS 
t11C DINisc \\ildljtc 'c L;:ICI ( citcr1, I)CLco Y iiiii I S.A. 111,'ci~htit
 
"as mixed in -Indl Aasw 
 hck r, and sipvlld inl coi (i ;It 0CCI'a(IS
of 8 and~ 2 11inl L. tiC IVII itIdC wa' ;!d liI I IC: d 0 I . %ilh ;I ki l-ti pt(1 

adtiiscitlsK tImI.:1i-l F0UIj* d0,C ck*-cI 11 .'mc iloIlIdt:\Vt~c giscn to 
rat s. 1:011 ll~ik alld fLlum tsn I[k-ILA \ jL !, iF:1 L'II Of IiC K. , , 20,

and .10 ntug kg. 'IIlk anlimal: r lc1tII 
 l>jci'I:li Itiiitii
 
of, tlic cliciitic:il.
 

ol ~ llik 1.wherc~il I,; ~ ltitrtl ItZ:IInI ofIi o cs 

(losagc. lcxcJ, LI I,, tUk lo-.'.1c* ~ i [i\ c .;i I i. hi a lol u t h~e 
CStilItiisi Outyi1csfl llCCII cc 

'Ilc 9'5 ',, stit~lL':'2 liitt, 5 ittd%,cicv 

sshcrc ' is a h~ici'Ii, Ii'"it-,I by'IIlittijitm . W\' 

Fc (l lfr 't' ll! ik-sj ' i c ll \hi~5jiV i i b t h~I,/iL 

idt:phosp Ind p i l hil". in 111k kcl1iCk !""I ic'.cliI~,II. luI Itliad' (19;9) 

ws'hcat Jaril and !t l ci I or '' I. 1) p] iltI -r l ll.it,po(Hil 
of' sPcLiiist-is Ii I! U U; ii . I ' Lll , 1 '1-fa s ' !S i I t'c~ 

prm MCIdedailv' :taLld 0c 'amp:1, a ii s\ a : l vkdnto I lik ;,k Ics! I0i 
fCIl 111 ntw-(-c ': It! z tc pho'pid d. Ib m.I . I.C. P c ait.t 

cohlccti lli oFs(II andi 2% 11v\.'i i U i-t p i 'ai i fl 11) 
'Ind vwciglicd 1 Illic- IcrL(. 
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Efficacy of greaise f ea ed oith ic PeIhosphide 

Most rats, indclingiu i1. /'''i~ ,I* le clictllili, ~roi It, dirtI or 
foreign suibstances coim Ili contact viiithehc r' Iic I'M \6I 'jxcIAi niiichi~l 
rIvo11( ing the )( I~ il cheaji. kkli~dlIt', 111,11,y il 11:111 >pc,:iclilclkiA :1iii 

devel a sihyneiss h) vAc l!ujidi] Iiiw tic, a iiii'iii low,tl.[it;. :liu 

tile (liscoiort is Is:,ocnltkd v, di tii2 cll (11 111k dciitIcikl-2. 'A Ii licia "tivtic RUIt, 
away from 1trcntcdl hniits. 

Since zinc phophidc i, 111;Iilc odcIii ICr atlllIii;,?Vi; ci' Vt 

was decided to c\:XiII, ;tnifkmle iprcclc to Owi~iiaiia l 11Cttili 


COipoii. IIII 10Pliilik-i Saw'ilic' all! (I(II-.a '.11 (tin~ 1977) ILv'ii. vi 

1979) triils oil Rattix iiii' i~\cllwl i I)OltHii 1.11 thIc 

to bie (IlijiC co10d. 'Il11 dCilij Wi ii1( \ii lliii:1.61 ;A'.iC 'feJ,C andi 
we a, rat CmInkc ill conltact \\ i t1L !ieCPica~ ipp1licd ail~l) :1iitirAi Iii\a'S Or 

burTo\Ns, the 1-at griiu1Mc itself' rind inctc titll jiiit 

Laboratory triakLTeeCOnduL,:icd wii'ni 2 :wd 7 '' vine pliophiilc-t rcatcd 
grease formiulations. ca1ceIll n itl e hb,:ici v it al(lit 

pp. 111iC iliiji 

I iidiidualiii \\Cf ~l 01.5 g 
of grease ailongt the flanks, or le aliiiuit ,, 5 day)hack Thnd. ,\cic (1l "l.r 
and mortality Was rccordcii 

Thie ripplic,Iility ( l~tti- IMeci~it wv' ICe'td 11auL, 11Cid (ciiIinS inl 
April 1979, tlwflore tiec~V i aiivc,-I huellcpolpiIdc-tienlcd iciu',a;i ppli"A 
to 15 em Ioinj 0.5 cm diamete bNinhlhl Mldc. IliK \vcrl Ipn iiil( an the 
entrzinees of, active iescsi blidiclllt ]at liirili\\>. St icl,%,rib1:i ii,, %,,ic placcd 

e 11-c itel ;11 Alli Ieil n 1W iiL poisitionis: ih iri/lui!0 iIc: \ , OF i Ie )ilect i-c 

"ao to have the ril conic in C~llItad V.iii tN: . ierise V. ICi \J, ialW, the i'iiirlOV. 

tils, offcrinlg the possIiini!, Il iiclio il thic Xiac plil.piic dlliing g,,i-ooliilig 

bouts. 

IBioassa)v of Zinc i'liosplide ficil [):it 

Z1ilIC i)lsIW)tiidL2-[Fti-du 1b,Iilllnu;iii~d 11i0ii1 tile Yncii 't('nr 
C C II-CPa i K lld lh ol ,1 (, it Ii, I11, l I 1 ill 

cracked rice, 'i,, .ii tlll. 2,1 ' rliii 2 ' "ile ~ .no, 1 VI l 

for preparation i. ci~n 1h tc 1Kilm T~). ri > 2­b Sm \ it 19Y4 ic limoinic 2 
CIll baitS \VCreC l'1111- 1Cd )i VI, i\ (lItaiii cIg 1,kI,l'iiflij IIii IP. rI II/.S aiid 
11orta1 litWd*~V'OibSc\ il. 

IN, S1:S IL 
1,5 D)~IeterrIlini iiu 

Re~sults of' tinQe I.D). te'st WVithi hlitie liniltillll Mie!iliC fei 

givell ill Taible i . I D), iwie:d ' iini! P.,,,,n~ v, 2-8.3 l(1'1hc for t. am
23.8 igikg, respccii'ci\'. Ini coniriiiiui dIitri Col. bhtti '<t, u ~ lic 
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was 25.9 mg/kg. In both sexes, no mor1laity was observCtd It 11W 5 :ttld 10 mg/kgdose level:. At 20 ntig,'kg only ono femialc dicd Mhlih. n,1 M ([Cl1 Wc 
recorded. All rats do;cd at 40 ntgik , died within 20 iou rs. (.)nc imdiu died 6hours after administration of :'inc pho:.phtidC. 

Table . Zinc piospitide I) o (dc1t.1,i nal i i hli hv,10,r Io.lllt' rai (3. i~crtgac'sis) 
fromi )acca, tuigl:desh. 

Dosage No. dte;td "ts,. No. tclctl
 
level 
 .o.l.. . .. . Scxcs 

5 mg/kg 	 10, .1 p . 
10 mg/kg 0/' o04
 
20 mw/kg 
 0. I, 1
 
40 mg/kg 
 ,I . .1,Al
I) tng/kg0 	 28. . 23.5 2.'195,%contidence limits upper a 33.6 3M.8 

lower 16.8 21,, 
Not possible to deternine eirilid nce lilit; s ilh uhese 41111. 

Feeding Trials 
Zin1c h vl lt,.r Lt d MhI, I lal lr \%;I' lj) i0%dud Ill IC",Wt hk lldi,o,)l rl'kl' 

,t ConcentratioIls of I 111( 2",l to ol, 1;i N1it plal ic icc i lo t ell 
testing. 	The resulrs of ht choic- iltd n0.lic-cho i., ;tt' u.',d ill d l l' 2.Ill the choiec test A I , ConCttlt:tzl lltF,t t he r , ,li,,'d .,ilh " k:ys,."Ihe survi\or t.'t i m cd 71.1 nit kg ,itc plthtj'ii i ,I.;IiL ;t .h,'.' Itil w/Ith 
2',' zinc phopllide productd 1)0", m t, inI ll.
]'Tble 2. Rtl~h l of choice amd no-choice let", of '.,h.'illom l fi."vifli %'llh,/i~ llk.p ,' d o 

otTt'rdtj It) les.tr b:tndcioot i I (lirtri a htonioi 

Nleaut I ly , t.l dan ilge illConcenir ation Sex wei. lt ( !) N1or t lry 	
I 

1iiMv ,.t1 t hait i mL.c ( gn) IgIt o f ' ,,I 

(hoice lst 

169.8 5,,51 	 1.2 9.? 7" 7221.5 ,I/5 	 I .I2,11.6 18.1) . 650 (. -1.'A55. " 
j: 202.52 	 5i5 0.58 3 05 2.1.8 (7 )-S8.O)
N1 21.1.5 5,5 0.1 4.02 *.-3 (I.."-SI,3)
 

No-cto oc (lest
 
I ' 	 F (preg) 1S',3 7/7 225
 

I" ( I lI-pI'U/) I88.) 
 3/3 .Q0.7 (I I -1..9'-
N M 202.2 5I5
F 	 1, 87. (51.)-131190.7 5/5 1.0 5. (13.212).3) 



Stncdh's 111h Ziq, Phohif, h' oi rats 121 

In ti e iio-Choitc teIct, all rats ate some treated food daily until death. 
Nlomtlitv at htlib ie I tat 2",,lcvcli was 100,. 

I]:. I l biad oI,,i_ rtt va\% h,,ervCd to be a carcful groomer, re­
i ,,\ ,i, tli' t-: , li( :Id l r,:igit , -ject, f,1or1 its hairs. M ortality in the 
ait0:m;il.; it \\I 'h _ 7'., ,re awa 2imd formulation wsas applicd, was 2 5 
3id r > .t i',,.! 5, :iv- i'ti n5aP lica ion.
 

'9),Itmbo-
S2 in .2 ;.pril 	 ,,tict, with a 5, zinc pliosplide­

;rease tFori ntl,,i '. I,.' f,,l , ti ' tl tlc entrance of' Jcs5,L.ir bandicoot active 
I ;1t h :iM r 2.8.ttal 


ill htrrov, Lii! . .A I l 

. A ol ... Iamboo !.ticks were placed 

11 thre poh liins • li orlltal, vertical, and 
di:ttmml. I i1.., 3 .itrnmIl ri,' ; i esuls, 

T:Iitc 	 3. I iti l . a iti i , the I',i%,iiil of a j!t'ic s-inc pltiophide formulation applied 
,h, b:1111)(: i 1iclo posilioio cd in Ii mio t'trluaces.
 

k N .
 
'.i . No. No. with urcse " No. i ol untouci d'esili'i tICL, .I [iI11ichcd rubbed iOf pluggted with plugs

r\'rtical Q) 5 3 . . 15 26 .Iloriinal S 1) 6 30 46 
Ali 2 27 60 

(IiIin vIhcn !,,cr halidicoot I'ats detected a Foreign object near the 
burrow citranie,, II. ;iiiiiol did not exit. The position of (he stick showed 
\wbether or not a ril vacaled Ihle burrow. When a rat detected the stick, 
rather th:i lc;i'c IlI, bin raw thiough that entrance, it sometimes plgged
(he Cnt ralice v, iih dir Ylil ihe inside. The plug was cylindrical in shape,
about Ii cmt long and 7 cin in dianicter. The phltg consis ted of packed 
Clrlth, but in ;intidy s iih wheat stems and leaf blades wcr, used to help 
compact the plui. Trcatcd ,stick; placed vertically resulted in fewer burrow 
entrancs bcilni, pIiigcd. 

Zinc 	 P'hosphide fiid bait 
A prpclii," 2",, zinc plhosphide bait was provided to B. benlgahvnsis 

and R. 'tt.s in t.,l ca.e ,. The results aie given in Table 4. In both a 
'no&l;c .I. 	 Iteiut of ilic zinc llh phhde prepared hait I t on R. henogalensis and 1. raltus.
 

([Ie lilt \,I', piovidcdihy the Vertebrate Pest Ccnire in Karachi, Pakistan).
 

Sex( ibserveit mat tality, 
(Ihoihe Itt>
 

it. , ',lhNt.1. i 
 2/4
1: 
 1/41"'.NI1a 113 

No-tiho ice feI l 
I. i'ee.t' i"i NI 	 3/3

1: 2/2
R. atttv Ni 0/3 

.. 0/3 
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choice :I1(l no-chhc 0'%,It) mrtalitv wls observcd in the lesser handi­
c(oot r,11, N',tile ti. bl)JAc t%1tdispllycd shyness. 

I)ISCI JSSI()N 

, til ,,ll t ', ," nllide have b1ncI completcd o1nnlmerous
~det ,p,-i, H.I,0 s p's Fr some .. sin Tridale arc given in Table 5. 

Ie h1 I,, II ,I itmiI[ liu for tile lesser "andicoot rat (25.9mg/!kg) 
in I s Iv. , ' Il he- r tclllhidin.,.; ot Itun & Brooks (1979) in BltIrmai 
in vhhh anl I Ii.' , :L.'!hvd to be 25 1 m /kg. 

1,ide 5. ( rial 1 icily) i.int phospide in Asian Muridae. 

-;I.!),,,:n 'k , Refercice 

No'Wrai I R.11t Ir''i ( (tic! ,,.1111" ) ").) Riidd & Genclly 1956
1t:ick rat R I' . iHt m wii) 21.3 [lilton & Robinson 1972 

l1tw)I al fl. I. llm.b/,U eli,, ,' West e' 11. 1973
 
POIli Wi::i 11 - . ,/[". (l'c;ll1 23.1 
 llitton & Robiinson 1972
Ricfclidd 1. ' ','., , , ,i n.,m & Klt>;-) 35.0I lhod 1)72
 
]cssrl i;wdi, o! I. /.,i.:l,, ( ;Irv' 2.5 
 Sti\'istava et a!. 196

IC'0.1(1-kl, iL; 1.p1
l i 25.0 llin &. Brooks 1979I C.ic haldi ',W 1i 25.9 '1his Study 

Jloassav test- iadicatcd that a 211 zinc phosphide bait should produce
salisfactwrv cold ro hlssr ltfinldiLootlits ill tilds. 1Itun & Brooks (1979)

suggescd tliv t , 2.5',,i c pilimphidu bait is probably better, 
whereas Smythe & 
Khan (197,) nlvc t.d tih ;c rea 2%"jhait for hield use.
 

lhc prasci! findiig:t, indicate that 
 in the usC of zinc pihosphidc, theJICSSCr hAill' ,ot Y1. i li prone it)bai shyness as comnp:rcd to the black 

rat. Nlore rcw'ch into a g 'oil fOrmula lion is required bet'ore large-scale
field Irils;are at ampa . 'the rice-',heat,-oil tormnation developed in Pakistan 
m iea:tIPmi::l fr t.hl in5pie',tii Itn;ghladcsh. 

Res ul"t (i' h 'tI(%,Ci mrutl:timl c.\ prhient indicated that the use of such 
a te'hniqnw fOrt', Ih control of l :eser-I'nhdicoot rats mly not be desirable.
 
'he rits rs,Pondcd to t le r!'va d sticks 
 by phigging burrows. In addition 

1ii) dC:ad 1:r11 fo1l in l- ',tudt- rca. R;,(s which remove(, grease
when Icui r -'vs appa rcn-t v itweslcd s1 110hal does. Ir most grooming 
was dimc ;all'cr "'tur!ini i, the burrow, much of the grease was probably
rublbid oll ., l w I-it nll[w'i,'crcl throu1,,h thetile 11. 

•'l,.,la,m,/. : lht' antpor.-, think .hlsliino Libay for assi,ance with
piriut,, I ~I t 'ti, :- firnmultoi-m1 fiId tri:l. Dr. PClCr Savaric of the D\VRC 
rcivic cd ai earl cr drift ot lhe man,iscrijpt and provided helpful suggestions. 
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TOi study 'vas Antancially supported by MAR. :and tile 11 S. \!cljy o 
lInternational IDevclopnicilt 111I1!1 tHI Pro(jlCt '\rith rtReiclVerle­
brate Ptest Comnponenti, PASA 1011NC -0t3-78," 

1.1 ERA'1I RI.: (I I I) 

Au tit-Ileiunman, Nc. I/oclhi. 17S 111) 

tIILTN, 	I[ R, am! ROMIN.'OV, %V, I 1071 1 ;i- 1.Iijh~i inlyin
 

in the soilt-wnctr enviiinn.Cnt. .1. ,i'-161(m~. 20): :o) 1 
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