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ABSTRACT

. Two lahoratory tials were corducted i which adult Ratrus rattns mindanensiy were fed pol-
ished nice containing anticompulant rodenticides from cemmercigl outlets in the Philippines, aud
mortalities recorded Tor at least 30 days atter trestment. The dernatives of commanin cost less (POL.O96
per_mortality) than derivatives of indandione (POTSS oy oty ), and cost was closely relined
(P 0.0007) o animal weight, consumption and davs 1o death

. , Addiaonal stadies are aequired o
determine performance of the compounds in the (el

INTRODUCTION

Since 1974, 1he Philippine Government has re

commended anticoarulant rodentj-
cides for damage reduction as part ol ats national vive ( Misagima- 20y and corp (Masaganany

Maisan) production proprams. and use of these compounds by tarmers is increasing.
Several chemical types, under variety of brand nanmes aind formuolations, are av:

ailable

commercially, but little is known about (he relationships of costs 1o tovicities of (e conm-
pounds despite frequent requests for sach information from famers,

Sanchez er al, (1072) provided alist o amicoapulants s orthes rodenticides avail.

able focally, and compaed costs 1oy prepatation of ane Kooy ol han

Churdid not re-
late cost o ioxicities, Kuehnert and Coronel 1977y reeently comgpaied costs of e corn.
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mereial products to their toxije activitics, but they presented no statistical analysis of their
results and we felt that some of their conclusions exceeded the nature and sensitivity of
their triuds,

We report here the findings frons two trials in which the comrion crop pest, Rartus
rattus wmindancnsis, was fed polished rice containing one of five anticoagulant products
obtained from commercial outlets: mortalities were recorded for at least 30 days after
freatment. The initial trial was repeated using rats collected with the original sample but
held in the lahoratory for an additional 38 days before treatment, The experiment was
desipned to-allow statistical comparisons of results that served as bases for our con-

clusions,

MATERIALS AND METHODS

Five common formmlations were purchased from local dealers for the trials and
costs recorded. The products were: Racumin M/ (0.5% active ingredient, 3-[tetralyl}-d-
hydroxyeoumarin), Ratoxin (1,09, 3facetonyl-benzyl-4-hyroxycoumarin), and Tomo-
rin (1,07 r*-lim'h‘n\'l~~l-clnln:(»Iwnzyl]-nl-l\_\'dm\'_\'unmmrin) representing derivatives of
comirine, and Diphacin (0 1%, 2diphenyl-1. 3-indandione) and Liphadione (0.25%,
JAp-chlorophenyl) phenylacetvl-1, Rindandione) representing  derivatives of indan-
dione The rodenticiles were mixed with polished rice to provide bait with the fol-
Iowiige concentetion. of fovicant: Raciimin, 0.037¢ Yy Ratoxin, 0.025%; Tomorin,
Q0275 Diplain, 0,0025%: 41 Liphadione, 0.00:49%,

Katewere collected trom ricefields in San Isidro, Nueva Ecija, and brought into the
aboratory, They were srouped in cages by sex and maintained with “creep pellets™ (a
ocal feed for domestic animals) and water ad libitun for one to three months prior
to-the trinds, Nonqpravid acult rats (hat appeared healthy were used for the trials,

One week before cach trial, test animals were selected, weighed, placed in indi-
vidual coges (17 em v 2015 em 17.5 ¢m), and fed polished rice and water ad libitun,
Twenty rins were assipned randomly to cach of the five compounds and to a control
sroup (fed palished rice with no toxicant). For treatments, each rat was given about
15 ¢ daily of the fonanktions to which it was assipned with no alternative food, Indj-
vidual consumption was measured each day by weighing unconsumed food (inchuding
spillaged and subtracting from the total provided the prior evening, Daily records were
absokept o moradities: the rial was continued until all animals had djed, Actual costs
(rer mortahity) were calenlated, hased on the total consumption of cach rat and the
price {per Le) of the prepared baits,

Days to death, total consumption, average daily consumption, animal weight,
ad costs per miortality were compared between trials :ad between ircatments using
anc-way analysis of varianee Tor a completely randomized design; relationships between
vintbles were deterined by simple regression analyses. The best equations for predicting
actual costs were detgeined for up to three variabies using a stepwise regression pro-

cedurpe

W Ue ol tiade names doe. not imply endorsement or recommendation of specific chemicals

crcommercial products by the Philippine or the 1.8, povernment,
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RESULTS AND DISCUSSION

Total consumption, daily consumption, and cost of bait (per mortality were signi-
ficantly (P<0.05) higher in the second trial than in the first, and fewer duys were required
for mortality (P< 0.95; Table 1). Animal weights were also preater (P<C0.05) in the
second trial becanse the rats had been maintained in the Laboratory Tor an additional
38 days hefore treatiment, The relationships (described below) of inereased animal size
with such variables as daily and ota consumption appear to have been the main cause
of the higher costs per mortality during the second trial,

Anizaals in the control groups weighed about e same us rais in the other groups,
but cousuned (daily and totally Y more (P<20.05, hait. We cannot determine the causes
from this study, but four of the animals {one each being fed Diphacin, Liphadione,
Racumin and Tomorin) ate 3 g or less of the prepared bait during the entire periods of
cXposures and died between five and 11 days after treatment. In part because of this bias,
we caution against acceptance of field recommendations for use of specific compounds
when the recommendations are based solely upon the results of no-choice, laboratory
trials such as ours or (he study of Kuehnert and Coronel (1977), In the field, alterna-
tive foods are available to rats if they develop aversion to tieated baits.

Cost of bait per mortality was greater (P<<0.05) Tor derivatives ol indandinne
than for derivatives of coumarin: differences between compounds within these chiemi-
cal types were small and not significant, Costs of bait per mortality were highly related
(P<0.0007) to animal weight, daily consuniption, total consumption, and days to death.
With a one-varjable model, cost (Tmortality ) Yy was most closely correlated (v¢ =
0.86; P<0.0001) with total consumption (X in prams; ¥ o 000322 .8 2 0.0025), The
correlation was not significantly improved by using a two- or three- variable madel,

We conclude that, under labotatory conditions where rats are given haits without
alternative food and at current market costs of rodenticides, the Jerivatives of coumarin
cost less per mortality than those ofindandione and that cont is closely related to animal
weight, consumption, and days (o death, 1n oy stidy, o sinple compound appeared
sinificantly less expensive than the fest.and we question the recommendation of
Kucehnert and Coronel (1977) that “attention should be puid to Liphadione due to its
highest effectiveness followed by Racumin, which is with goud pecaliarity and ccono-
mical characteristics,” Additional studies are required to determine the relative perfor
mancees of anticoagulants in the field,
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Table 1. Performance of five anticoagulant rodenticides during two no-choic

commercially in the Philippines, were mived with polish
adult rats per treatment were used for each trial. Rats were

ail taken from the same population; the second trial
followed the first by 3§ days.

—_ -

[QUSEIRE Hods aonpi T i Cont of page
pregared (Mewr ¢ Mean P ooer mornality
Treatmens - I Tol 0 Toals YA Y T 1 Pl Tnakl g2 Tmad Trxi2 Traol g > Frab b Tna 2 Trls a2 Tt Trals 1 & 2
————

Diphacin 3,08 137 = 151 243 -7 RIS R 3ol 4634 10.5 9.4 100 LoER 164 Q159

Liphadione 4,258 133 P 148 2.7 S1L6 5.6 478 sgs 98 8.4 9.2 16

Racumin 287 138 16! 156 288 5.9 32,83~ .03 383 3.36° 9.8 7.1 5.3 2.083 0,108 i.ough

Katoxin 252 123 I 132 39.9 324 40.53.¢ LRI 163 4,354 10.2 9.7 10.0 0.098  6.107 0.103b

Tomorin .60 13y 155 12 30.2 39.2 34.7%0¢ 3.25 .07 4.183 9.2 5.2 8.7 0.030 n104 ppodb

3/ <
Control™ 2.1 149 162 184 127 13€ 136.5% 6.33 .62 6.95% - - - - -
All Grounst/ 2.938 142 153 150 459 590 3.4 3.U6 5.46 +.76 9.9 8.6 9.2 0.168 0.132 0.120

L weans for Trials 1 & 2 were compared with Depean's Multiple Range Test Following analyvsis of variance; means in columns
mrans difierent letters are senioantly differene (p<p n3)

2 Onepeso @ = ca LS. Su.14

3/ Touwland daly consumption 2z based on the first 20 days of each triaL

i/ Treatment means for al} JToUps were compared between trials by

analysis of variance for each variable; all were
significantly different (<0 03).
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