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Abstract s “Tonicity studies =F Zine phicsphinde on aediv o fwngales oy (G
showsd LDy, for males and females o be 28 8and 288 e/l 1 cad U mgiky
for combined seaes, Bioaway tests indicated that 20, batt <hould produce
satislactory control of thie species in tields, The species Was Ieo prone to bait
coyness than  Ratius ratius (1) Grease tormulition experiment- did oot pive
encouraging resu.. ¢ the rats responded o the treated  stiche Py hpange the
burrows,

INTRODUCTION

The acute rodenticide, zine phosphide (7n0,P,) has bean used worldwide for
controlling urban and ficld rodents. A concise review ol the development ad
evafuation of zine phosphide wis procented by Hood (1072 and Fongtasee (1978)
discussed its use for ficld vodents. In South Asin, Barnou & Prabash (1975)
reported that zine phosphid= was used al coneentrations of | (o SU, o control
rodents such s the lesser bundicoot vat Bandicotu bevadensis (Gray) and the
short-tailed mole rat Nesohia indica (Grav).

The relative paucity oi sine phosphide tovicin aforation on the lesser
bandicoot rat is evident and cortrasting. Siivastova cf ol (19711 1or example,
reported the Lo, for zine phosphicle in the Jesser bandicoot vat as 2.3 myr kg
while Htun & Brooks (1974 observed a value of 250 ne b Sinee zine
phosphide s the  only registercd rodenticide in Bangladesis and conflicting
published reports on the chemical exist, comparative studios wore initiated in
Banplades:.

METHODS
LDy, Determination

The LD,g, or lethal dosage of a toxicant requived 1o bl 307 of the test
population, is expressed in milligrams of chemical per hilovram of body weight
(mg/kg). This figure enables rescarchers (o categnrize the tovicity level of o
rodenticide, which provides insight into effective dose fevels for onimals and
lsaf'cl)" factors to consider for personnel involved with the cyperiments or control.
—'l.‘m[:c.n;_ar;u.:nrl ﬂ-uvlah'css  ULS Uish & Wildlite Service, Denver Wilidhite Pesearch L'vnlm,‘
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The LD;y was determined according (o the procedures deseribed by
Thompson (1947) and Thompson & Weil (1952 Lo ser bandicoot ras and
black rats Rarrus rattus (Linnacus) were five-trapped in the CoabDe Godown,
Tejguon, Dacea. Potatoes, bananas, and maneocs vere wed e bait, Captarad
animads were transported o the BAR, Vartehrate Pest Division lahoratory at
Joydevpur,  Rate vere dusted  or colopmasttes  with Purim Dog Powder
containing 0.1, pyrethrine.  Rats were wetghad  ta the nearest pram (93, sex
determined, and the reproductive condition of cach recorded, Animals were
retained inindividua! cagren, A2 2017 cm for oo minimun of 1 oweek belore
initiating  tests. Abnorpally Jarge or small animals, or obviously pregnant
individuals were omitted from the Cxperiment,

Technical prade Jine phosphide (947 active inpredionty i provided by
the Denver Wildlife Rescarch Center, Denyer Colorudo, VS AL e compound
U concentriations

was mixed in Smlefass beabers and suspendod inocom oil
of $and 2my 'ml. Zine phosphide was adminsterd oralls waith o ball-tipped
22-gaupe needle,

Food was removed frome the amimal cors s o minimum of 4 howrs helore
administering the chiemical. Four dose level s ol e phosphide were given o
rats. - Four male and four fomale rats were testod at coeh of e Tovels, 510020,
and 0 myg ke The animals were obaered fora Sdoy povied sheer administration
of the chemical,

The general LD tormuls was aeed ¢ honroon & Wail josy,

Fopme o Da o N
where log mois the Jorarithng of tle LD o D the foparithm of the Jowest
dosage. level, d s the los constim between dostges, and i~ o Lunction for the
estimation of median eflect dose,

The 057 confidence limits were obtined bv:

Pogm £ 24 ar
where & is o function caleulaged by Thompaon & Weil (Jusy),
Feeding trinls .

*Choice™ and “no-choice’ feading experiments were conductod using zine
phosphide and plam baits. In the choiee tov deseribod by Tl & Brooks (1979
two foed cups were provided (o mbviduadly caged dnmal. - One cortained plain
wheat Tour and the other 1 or D¢ i phiosplide-treated Hour, The position
of the cuns was chanyd daily to avoid posible hia. ol positrton proference
(Brooks, personad comin, Twenty nms of Geated and untrentod food  was
provided daily and convumpiion wis measurcd (o the i trest O o,

I the no~chwice fea, zine phospindetrcarcd Tour was offired  at
coneente cons o Tand 27 by weight, Food convunption was recarded duily
and weighed (o the nezreat 0.1 g1,
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Lfficacy of grease treated with Zine Phosphide

Most rats, including L. bengalensis, wre meticulons groomers. I divt or
forcign substances come in contact with the s, the rat will spend much time
removing the material and Leeping cloan, Dlistorically, many redent species
develop a shyness o zine phosphide baits, 10 the sty fprest o ublothad dose,
the discomfort is associated with the seent of the redenticide. Rats will then shy
away from teeated baits,

Since zine phosphide is an avite rodenticide ond velativels inespensive, it
wits decided o examine altarnate approaches 1o having the aninad igest the
compouwnd.  In the Philippines (Sunches 1977) and Theeawi VS AL (Pellows
1979) trials on Rarrus wpp. using grease have shown the potepoal of the technigue
to be quite yood,  ‘The rodenticide was mixed vith compercial wsic prease and
when @ rat came in contact with the grease apphicd alonyr artilicial runways or
burrows, the rat groomed itself and ingested the toxicant.

Laboeratory trials were conducted using 2 and 77 zine phosphide-treated
grease formulations,  Individuadly caped animals were dabbed with aboat 0.5 ¢
of grease along the Manks, back or hiead. The animals swere observed Tor 5 duys
and mortality was recorded,

‘The applicability ot this technigue wis tested mnder tield conditions in
April 1979, before the wheat harvest. Zine phosphide-teeated graiee was applicd
to 15 em fong < 0.5 em diameter bamboeo stichs, These were positioned in the
entrances of active lesser bandicoot rat burrows,  Sticks witls grease were placed
in one ol three positions: horizontally, vertically, or 1t an anele, The objective
wits Lo have the rat come in contact svith the grease when vavating the burrow,
thus, offering the possibility of ingestion of the zine phosphide dwring grooming

bouts,

Bioassay of Zine Phosphide field bait

Zine phosphide-treated bait obtained  from the Verlebete: Post Control
Centre, Kuavachi, Pakistan, woo laboratony tst do The bait consistod ol s o
cracked rice, 87 wheat Houro 27 oil, and 27 cine phosphide. T e technique
for preparation is dereribod by Smvihe & Flan (197%), The appronimate 2 0 2
em baits were offered o dndividually caged B bensadensis and 1 rartus and

mortality was observed,

RESULAS
LD;, Determination

Results of the 1D,

/]

test with zine phosphide given by oral intabation are

given i Table 1o The FDg, Tor wale wad foiald B benpalenvis was 28.3 aid
R B R | .

238 mg/ke, respecuvely. In combining data for both sexes, the LDy, value
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was 25.9 mg/kg. In both sexes, no mortality was observed at the S and 10 my/kp
dose levels. At 20 my/kg only one female dicd while no ik
recorded.  All rats dosed at 40 mg kg died within 26
hours after administration of zinc phosphide.

Cddeathy were
hours. One male died 6

Table L. Zine phospaide LDy deterusination in the oo

ser bandicoot rat (1, heagalensis)
from Dacca, Bangladesh,

Dosage No. dead rats, N_Q. tosted
level Males ['emales Combined Sexes
5me/kg 0,1 0/+
10 mg/kg 0,4 0
20 mpskg 0 I
40 mg/kg 404 3,0
LDy, mpskg 25.3 218 RARY
957, conlidence limits  upper a 336 30.8
lower 16.8 21.a

* Not possible to determine confidence limits witit these dat,

Feeding Trials

Zine phosphide-treated wheat fonr

Wit I‘X'\*\'i(lk‘([ to '(“‘\l‘l' h.‘lllklf\'u)')l rafs
at concentrations ol 1 and NS ()l"(ilil‘.
[H

anaceeptabic coneentration for Jichd
testing. The results of the chojee apd no-choiee iests e umniar ved iy Table 2.
In the choice test at g LY, coneentration, QO ol e vty divd within 2 davs,
The survivor consumed 71,1 me ke zine phosphide o dhnost s 1 Dy~ Bait with
295 zine phosphide produced 00" mortalioy in the g,

Table 2, Results of choice and no-choice tests of wheat o

eated willh sine plivsahide

offered to lesser bandicoot rats jn the Laboratory,

Mean body
Concentr ation Sex  weiyhl (¢)  Mortaliy

NMean and range in
Mean bait intale (¢ mp kg of Zn,P,

VAR | Phiin caten by rats
Choice test

175 F 169.8 805 1.2 92 IRWERER R RN

hY| 2215 4/5 1.6 I8.0 06506 (11815589
2%, I 202.5 55 0.55 RN 218 (79-80.3)

M 2108 5,3 0,1 402 83 (14983 1)
No-choice test
17 F (preg) 1313 7:7 208

[ (non-prep) 1580 3,3 2 0.7 (351149

20! M 202.2 5/8 19 RTLA(S1.0-131 6y

P 190.7 5,5 1.0

SLOC13.2.020.0)
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e the no-choice tect, all rats ate some treated food daily until death.
Mortalioy at both the Tand 200 Jevels was 1002

o
Greme Formubaiions

Tl dever handicoot rat was observed (o be o carelul groomer, re-
moviie baits ol dine ond Toreign objects from its hairs, Mortality in the
aninals i which a0 2 and 770 erease formulution was applicd, was 2;5
and S0 respectivele, S davs after application,

From 12 o 22 April 1979, bamboo sticks with a 3% zinc phosphide-
grease foramlation voere positioned at the entrance of Jesser bandicoot active
burcovs m mavire wheathelds, A (otad of 228 bamboo sticks  were placed
in burrow cutroces ot one of  three positions @ horizental, vertical, and

5

diagonal, Table 3 wnmmarices the results,

Table 30 Ficdral exvmining the feasibility of o prease-zine phosphide formulation applied
to bambea stichs positioned in burrow  enfrances,

Stick N, No. Mo, with grease No. holes ¢ untouched
Pasition Piace untouched rubbed ol plugged with plugs
Vertical 9 S8 18 T T
Horizontal NS R 6 Jo 46
Angle 4 Bk 2 27 60

Oftien when lesser bandicoot rats detected a foreign  object near the
burrow entrance, the animal did not exit. The position ol' the stick showed
whether or not a rat vacated the burrow.  When a rat detected the stick,
rather than leave the burrow  through that entrance, it sometimes plugged
the centrance with dirt from the inside. The plug was cylindrical in shape,
about 15 em long and 7 cm in diameter. The plug consisted of packed
carth, but in sandy soils wheat  stems and leaf blades were used fo help
compict the plug. Treated sticks placed vertically resulted in fewer burrow
entrances being plugged.

Zinc Phosphide tick! bait

A prepared 200 zine phosphide  bait was provided to B. bengalensis

and R, rattes inotest cages. The results ate given in Table 4. In both a

Takfe 4. Results of the zine phasphide prepared bait test on B, bengalensis and R, rattus.
(The bait was provided by the Vertebrate Pest Centre m Karachi, Pakistan),

Sex Observed mortality
Choice (est

B, henoalonst, M /a4
I’ 4/4
Rt M 1/3
I8 375

No-choice test
B benpalensis M 3/3
Iy 2/2
R, rattuy M 0/3

F 0/3
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choiee and no-chojce teuf, 10007 mortality was observed in the lesser bandi-
coot rat, while the black rat displayed shyness,

DISCUSSION

Fosaertstadics usings e phosphide Tave been completed  on numerous
rodent spect ~ o LDy values for some Asian Muridae are given in Tuable S.
Realts o the 10, determination for the lesser handicoot rat (25.9 me/kg)
i this study supporecthe reeent findines of Htun & Brooks (1979) in Burma
i which an 1D, wis caleulatad (o be 25.0 me/ke.

Tabde S0 Oral tovicity of zine phosphide in Asian Muridae.

Sy LD, tmy/se) Reference
Norwav rat B, noryeoiens (Berh enheut) 405 Rudd & Genelly 1956
Black vat R oo (F innaens) 2.2 Hilton & Robinson 1972
BLack rat R rowminbonengy R0 West of al, 1973
Polsnesian wat. B cvalans (Pealey ARA Hilton & Robinson 1972
Ricelicld vie K. o casiventer (Robinson & Klossy 150 Flood {872
Lesser bandicoot st B2 fonpalomis (€ A\ 2.5 Srivastava ef al. 1968
I esser bandicoot jat 250 Htun & Brooks 1979
Fescer bandicoot 1yt 259 This study

Bloassay tests indicated that & 29 zine phosphide bait should produce
satisfactory control of lesser bandicoot rats in ficlds. Htun & Brooks (1979)
suggested that & 2.5 7ine phosphide bait is probably better, whereas Smythe &
Khan (1978) advocated the use of a 270 bait Tor field use,

The present findings indicate that in the use of zinc phosphide, the
fesser bandicoot rit is Teys prone 1o bait shyness as compared (o the black
ral. - More rescarch into” a good formulation is required  before large-scale
ficld triads are atemptad. “The rice-wheat-oil formulation developed in Pakistan
Bas great potemtial for tield application in Bangladesh,

Resalis o the prease formulation experiment indicated that the use of such
atechnique for fiddd control of lesser bandicoot rats may not be desirable,
The rats responded to the treated  sticks by pligging burrows. Tn addition
no - dead raty were found in the study area. Rats which removed grease
when Jeavine buriows apparently ingested sublethal doses.  If most grooming
was done after returning (0 the burrow, much of the grease was probably
rubbed off e the rat manenvered through “the tunnel.
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