
RELATIONSHIPS OF COSTS TO ORZAL TOXICITIE-S OF FIVE ROIWNTICIDES
 
AVAILABLE COMMERCIALLY IN THE PHILIPPINES
 

NIELANDA M.IIOQUE 
alia l 0-opn Pro~I~,t'ctionI ICentar 

UnjIi'e,it I. of me, attipiieuL i ho.1i2 

RUSSLILL 1'. REIDINGER, JR. 
UI..A FIF~ tiIii elc. i )-llthir rttItc Ike i (4pti 

SetFij m ,f III r, mai.1Ii, ?. Il;F W', I //FF 
FecaF'igre r),F in , F, ,, , F. I 

Key word,%: SrinaII mnititalt, rtodcrticidLeI1tiprc~%, t,.Xicity 

AISIRACyI 

oIF :FoFratiiry ITFil% 'i'TF. COI [itIt' d ill %IF il Audti I At II'llFv FI f ITI% Iishted rice c(FitttiFljFFg aIltjiciulant 
I ItI I i I I WeI'C lI d [iFFF.rFodctii! Iimmt-rci~i

itioFrtalitics rt-ided fo'r at Iea, 
IJI ct11 uFiei,. ill t' iv liippiFnci ;Iiid30)clays itar irvFitlivitiii. iC(illil.tjiId 4tPer FF101 ilIJI1ai CIlt Ics%(VIIJtt%ti~y) luaul dvriv;iiive f, indaJ.FldIFii. (P0l. 1 .F .I mihu I, mtill FIN!t \F.1,; dolFF'yI j< 0t.0h07) Flto animal~d FFF'iflit i'FFFiIiFI 1FIFi'I t111d lt Ni tod,;iflh AIddtIFsill"ol'. %It' '11Iji'FFhi't(rIiii' IFFIFormaF~Flv Ill(fF tilie compounIIIIds ill ilii' i 1-I 

INTRUI )CT ION 

I'laisutii) pJ odmhIII)II I I 'it iu ItS, Fitd 11I ,01cf ItSe ti0ili FtFtiflF I tvy 1:1 tnt, I I,; il(~Several ChemicAt t'js1CS, Uutiter :Fr:tictv F l Fth(I iiaiii' ititi:,i h)II tttt F is, ft' ;tvuihlklCtititurcKialY, but little is hil~mwttt1I)IttIlii [Fit iF~lihips (dIt(,I wil(lF( w iFFj I II L'0tI.FII­
poundtts (IQspic Itt'iot ri'ijttcas filFIr cliic I F ttt iti It[(IlFl Ft tcl" 

1:ilt. tust Ill itici'i Iktiittit alld (l'tt letti IQF77) tcittli LFiFFtiF 'P t1FcFmtlt 

295 

ii 



icrci iiticts t tli toxic activitics, but they presented no statistical analysis of their 
resuilts arid we feltthat some of their conclusions exceeded the nature and sensitivity of 
IeirItils. 

We repir here (ie findi ngs fron, two trials in which the common crop post, Rattusrat'ios luitij,ht %v,s,wa 'ed polished rice containing one of five anticoagulant productshtaiocd furimt c imuocr i.tl out lets: riortalitie, were recorded for at least 30 days after
1rcLurrtcl.t. i li'iitiIal 1ri:l WJs repelied using' rats collected with the original sample but
held il the' 1lr:tory for an additional 38 days before treatment. The experiment wasdc'.ll,'cd Ih) Allohw Stilical coir1j);iris(ts of reslts that served as bases for our coll. 

MATIERIALS AND M ETHODS 

co)sts 	
Five common fooriatiomns were purchased from local dealers for the trials andrecorded. le po ducts were: R:icum in 1-/(0.5% active ingredient, 3-ltetralyll-4.ihydrox cotllirr:uill) lat,'xir (I .0%, -.'acetonyl-benzvllI-.l-hyrox ycoumarin), and Torno­

r1 (I.% I't'Lrw lol-chh):rr,~ll-t, oyC ,unaril) representing derivatives ofit. rid Ili tlacilM I', 2-dilutCtiu*yl.-, 3-ildantdionlC) arid LiplalionC (0.25%,
21p-clor ttjthc_'iis I 1 Li' ITIi - I , 3-intlardione) representing (erivatives of indan­dronett. rtu,!cltiWs \vCre mixed with plisied rice to provite bait with tile fol­

ilit~l
I ,il' (,rttlll. ..I I )'.it;lll:IRacLm i, 0).0375',',; 1 :Illxinl,0.0251%I', '[(lomorinl, 
0).0J.,"Y ,:!)1O iliil()(M..5% ( ILiluhdione, 0.).(1.
 

kdk ICC (corICutlClfonm riceliellds inl Sari Isidrti, Nueva lEcija, 
 and brought into the 
1ml:()tunv. I y clc ,ltiped inl cages by sex and maintained with "creep pellets" (a
loc:rl fcCtlfor , HuCstic aritinals) and water ad libitum for one to three months prior
i the lri:l.
Nr-t'n-uvid Wurlt rats that appeared ic:ilthy were used for the trials.

()Inc weck hef(or c'tchl trial, test animals were selected, weighed, placed in indi­v,'idua!C ¢17 crlt : 21.5 cm x 17.5 cm), :ind fed polished rice and water ai libitum.lwertY rar1 were :ssiil ralldollilto each if tle rvc compounds and to a control 
t) (let! pti ,lt'tc rict willh ro toxxicanl). For lica tJnents, each rat was given aboirt

15 ,daily of ieh fo'ritt:1timis to which it was assigned with no alternative foodtl. Indi­
vidtial couu rs tion v.,asteasured each day by weighing unrconsUmred food (including

spillaIe) ;ilt tiittr:,nitii,' firto the total 
provided the pritr evening. Daily records were
 
:tt':oI -:L rlIItoI1 t (it tlijti,.,:Il,. IriAl wa, iit,C liitiilcd rttUtil all arii "I; ranl died. Actual costs
 
(liC t1tiiit:lh\f) 'ci ,Aulctlited. ha;ed (11the 
 total ctsumpthon of each rat and the
price (tol
p' 	 ,)(d the trp ired btaits. 

D);lv,to,death, total constnu ption, average daily consuml ti, arimal weight,
tnut! costs 
 per mortalitv were comripared li),tween trials :,,idbetween Lreatnentls using,t1IWwaIy NtItYis (I, V.lrituc ,'ora cmriictely raudodniized design; relationships between 
sttriieNsls'ei.TibC titil v simple r rle:!sinr a alyse-. 11rihest equations for predicting
;withiil I)'w'u- (v tltl- t 1i0 Ion ) to thfee 	 variahi s using a slepwist: regression pro-
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RESULTS AND DISCUSSION
 

Total consumption, daily consumption, and cost of bait (per mortalityficantly (PM).05) higher io the second trial than ill the first 
were signi­

a d fewer da)s were re(fuiredfor niortality (1< 0.05; Table I). Animal weights were ;also) greatel (1< 0.)5) ill thesecond trial because tie rats had been maintained it tie llboralory for atIl additioiail38 days before treatment. The relationships (described below) of iricleascd arriial sizewith such variables as daily and 'otal consumption ap ear tor ha\e heen the rumain caseof the higher costs per mortality flurling the second trial.
Ani:als in the control groups we,ighed aiourt tile same as rats ill the other groups,but cW:rstr,ned (daily aid totnllyi' Imore (13<).05) bait. We c:irrioft ileCroire tlhe caIsCsfrom this study, but four of the allimals (olie each being fed l)iphacin, Liphadiolte,Racunmin aid Tonmorin) ate 3 g or less of the prepared b:ait during the errtire periods ofexposures and died between five and II days after treatmeit. hi 1rVirt 'eci ise of ibis hiias,we caution against acceptance of ild recrirmelldatlimns for use of' specific comrpoundswhen the reconmnendationis are based solely upoti tie results of no-clrice, laboratorytrials such as ours or the study of Kneinert aid ( ormel (1977), hir the licld, alteria­five foods ;Ire available to rats if thcy delvelop alversion to trcatetl bails.

Cost of bait pcr mortalitv was j!irater (P<0.05)than for dleriv:lves ol' irndaid , efor derivativls of colutl arirl: diffr ircts b tweell co oirds wilhili iht'e;c cheilli­cal types wre silall arid iot signiL'ificalt. C.osts of bait per mrortalty wcne highly relatCd(P<)0.0007) to rnial ,eight daily coirlslripl iti, total cour~irruipiion anrd days to death.\Vith a one-variable model, cost ("Y)'talit,' Was iro coselyl colrlelated (r :(.6; <0.0001) with total clilstrr),li liil(X I rl r Y2u . - .1))25I. Thecorrelation was not sigrnificanrtly irimr ed by usiur a two. or :flec- v\ariahle model.We cItclide that, under labotatory corditionrs Mher , jrats ire yiver hlli v,,itliouialternative food and at cirreIlt lart costs of ro deurlicide0s, the eliis;!lives of ouarirriilcost less per rirortalit\, ti l I (tle ofllh i lidri i'aild that cw', ikclo cl', re il to iliillialwe ight, t0tlirrirption, aid days to deatl. Illh .tll illt''tll , cimrilpiid ,ippcidsignifii-,fl tlyr !eSs exPensive thlr:rr tire rest, andIi e 'ii"t] tilehelt ltelliilin of,Kirehinert and ('ororiel (1977) that "altelitiolu should be piik to Litifradi ie due to itshitIhest tfectivenes.IS followed by RPacilniill, which is wii pool peclialit' alld ecorro­ilical characteristics." Addition:il stildiCs arc ith'iriled !o d't.'rrir1 tihe relati'e ierfr­
i lriCes o ll liticoaillilfs ill (ilk, field. 
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Table I. Performance of five anticoagulant rodenticides duringcommercially in the Philippines, 
two no-choice feeding trials. The rodenticides. all available

adult 	 were mi,ed with polished ricerats per treatment were used for each trial. Rats were all 	
to the manufacturers' recommendations. Twentytaken from the same Population; the secondfollowed the first by 38 days.	 

trial 

C.1., 7 :'-1 ri 

iphacis 	 T:-~ 1 i ia' T7! 1 ;. T7: 7:02413.25 157 	 T2 1l I Tia 2 Tri. il.. 	 ::- 1 i:2 s I &2I;51 
 44. 
..
'.63- 10.6 ,.aLiphadione 	 10.14.25 133 1'-, 2Ii 7 4), 	

.5 .1ha 9.15Qa145 
3 .4 - .6'.SRacutnin 	 6.4 9.22.' 13S 1l6 	 !266' 0.1- .15' 
 .
 , 32.Sa.C S.c_ - 56 9.8 7.1Ratoxin 	 b2.52 	 0.C CUR.S ,)094b145 152 39.0 42.6 4,.3,c 
 4.1 4.6. 
 4.35a 
 10.2Conrol 2. 6 

, 	
9.7 10.0 0.098 0.1C,l3, 155 	 0.l1sb

30.2 39.2142 	
34. 7 2aC 3.29 -.0 4.1sa 
 9.2 8.2C.n:ro 	 8.7 0.0S0 b2. 0 14 	 n.104 0.092 

' AlGou 	 154 127 146 b2.1) 162 	
136.5142 156 	 6."
150
Al Gru 	 49.9 59.0 ­, 2.95 	 5 6..142 155 I50 499 590 4.4 4.6 
 5.46 
 4.76 
 9.9 S.6 9.2 0.108 0.132 0.120 

' Means :",:rTrials I & 2 ueit" co- 7Ta.-d with Duncan's Multiple Range Test Follo~in4 analysi5 Ofr"m'an: 	 -'iance, meansd 	 in columnsf r:nt lettersareSi::;c.n tly different jp<c, )5, 

.I One pcso (P ca.U.S. S. 14 

6Total and daily consumption a:. ased 01 the first 20 days of each trial
 
4_ Treatment 
rucans for all :-Oups uere compared between trialsby analysis of variance for each variable:signiticantly different 	 all werejP<0 05S 
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