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ACZTRACT
Evaluation of twelve of different

rodenticides formuiated bails were carried out
with population infesting the field in addition
to laboratory f{eeding free-choice test against
albinoe norwey iats fRattus norvegicus var.
Aaibus). The resuilts showed that the
anticoagulants diphacineng (06.002% and 0.005%)
and chlorophacinone (0.005% and 0.25%) when used
with crushsd maize , whole sorghum or wheat
greins were very eficclive to reduce the rodent
snfestation 1n the ticld whereas ccumatetralyl
(¢.037 % and 0.005%;) with crushed maize or whole
wheat grains were less effective. On the other
hand, cholecalcifercl (0.075%) as pellets proved
tc be very effective to reduce the population of
rodents. Zinc phosphide (1.7%) with crushed
maize or whol2 sorghum grains gave remarkable
reduction of the irodents population in the
field. All the tested rodenticides were found
to be effective against albino norway rats at
different cumulative dosages.

INTRODUCTION

Egypt government has been exerted great
efforts and money to get different rodenticides
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which soon became more commonly used than the
other ways for controlling rats and mice in
Egypt. Therefore., evaluation has been conducted
for . providing the adequate effective
rodenticides. The good use of anticoagulant
rodenticides in rodent control proved to be more
effective than Zinc phosphide(1)

The baiting with medium oatmeal or sooked
wheat containing 0.002, 0.001 or 0.0005%
brodifacoum completely controclled infestations
of worfarin- resistant rats on,farm, whereas
porson baits with 0.002% brodifacoum for only
1,4 and 7 days gave 41.51 and 68% control
respectively of similar farm infestations and so
emphasized the need to continue baiting for
longer periods(2).

The bait of 0.005% brodifacoum or
difepacoum was found to be’ a near-optimal
concentration for field use against different
rodent species (3.4 and 5).

Warfarin, coumatetralyl, difenacoum,
broadifacoum and bromodiolone were all toxic
compounds against R. norvegicus. although
several of these compounds were unpalatable (6).
Calciferol at 0.1% plus warfarin at 0.025% is an
effective combination against house mice when
used with whole canaryseed (7)

The purpose of this research was for
evaluate the different rodenticides formulated
baits in the field and laboratory, to detect the
activity of effective poisons for rodent
control.
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MATERIALS AND METHODS

I. Tested Rodenticides:

1- Racumin (0.037% coumatetralyl: 4-hydroxy
-3—-(1,2.3,4-tetrahydro -1- nephthyl)coumarin.)as
whole wheat grains ready-made bait.

2~ Racumin (0.005% coumatetralyl) as
master—mix with crushed-maize ready made.

3- Ratkiller(a) (0.002% Diphacinone: 2-
diphenylacetyl- 1,3-indendione.) as master-mix
with crushed maize-ready made.

4- Ratkiller(b) (0.002% Diphacinone) as
whole-sorghum grains ready-made bait.

5—- Kaid(a) (0.005% chlorophacinone: 2-{(p-
chlorophenyl) phenylacetyl}~-1,3-indandione) as
master-mix with crushed maize-ready made.

6-~ Kaid(b) (0.005% chlorophacinone) as
whole sorghum grains ready-made bait.

7- Quintox (0.075% Cholecalciferol) 1in a
pelleted bait formulation.

8- Mard (0.005% Diphacinone) as master-mix
with crushed maize. ready made.

- Chleorocal(a}) (0.25% Chlorophacinone) as
whole wheat grains ready made bait.

10- Chlorocal(b) (0.25% Chlorophacinone) as
whole sorghum grains ready made bait

11- Raad (1.7% Zinc phosphide) as crushed
maizeé ready made bait.

12- Flash (1.7% Zinc phosphide) as whole
sorghum grains ready made bait.

II. Tested Animals:

————— — e G — . Tt b Yo i

White rats (Rattus norvegicus) used in this
test were taken from a colony raised in the
animal house of the Plant Protection Department,
Faculty of Agriculture, Alexandria University.
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I11. Methods of Testing:

— — — s o >

A) Field Experiments (References 8 and 9).

The ficld experinenis were at Facultly of

agriculiure research station, Alexendria
Univers: ' yv. The known weights c¢f poisoned Haits
(200 grs, were distributed at fixed Gislance:
(26 - 7% meiers) around/or in the tesl ares (7-2
feddans; liejt stelions were used for baifing,
Lc weighi. and check the bait consumplion duily.
In case of Zinc phosphide baitings, 25gni/station
was applied at distance about 5 meters jfor t.hree
weeks. The poiscn baiting were continued unti]
the consumpiion by rats were siopped Pre--and-
Post-irentment with non-poison baits (crushed
maize} were alsc conducted in the same manner to
determine Lhe percent control of the rodonts.
It was convcnient to lay runpoisoned baits ior §
deys before poison bait is begun and the re:ults
of the laest Llwo days were used. The recults
were reccrded as mean weight of the bhaits
consumed daily. Average amounts of non-pc:ison
and peison bails consumed per feddans were
celculated a: well as precent consumption.

The precent reduction in the activit of
rodents and related percent control car be
determincd b the following equation (10)

: post-treatment data
% Reduction= 100 —¢( - m——mm—— 3100}
Pre-treatment data

E] Laboratory Experiment: (References 11 and i2)

This experiment was in the lab hause of the
Plent Prctecfion Department. Faculty of
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Agriculture, Alexandria University.The white
norway rats (Rattus norvegicus var albus) were
caged individually with adequate water supply.
Rats were preconditioned to the test diet which
was crushed maize, until starting the test.
Fresh bait and clean food pots were provided
daily (13).

Two cups were placed inside the cage, one
containing the non-poison bait (20 gm, crushed
maize) and the other cup containing the poison
bait (20 gm). Daily fresh baits were supplied
and the position of the two bait cups were
interchanged. Untreated rats were concurrently
caged in separate cages with non—-poison bait
(crushed maize). Five to ten rats were used for
each treatment. The results were recorded daily
on bait consumption ({poison and non-poison
baits). The total consumption of non—-poison and
poison baits / rat and mean percentage of
appetite were calculated by the following
equation (14)

Mean consumption of choice
non-poison baits
% Appetite = S x 100
Mean consumption of non-
poison baits for control

Mean percentage of palatability was
determined by the following equation (14).

Mean consumption of choice
poison bait /24 hrs
% Palatability=——————————""7"" -x 100
Mean consumption of choice
non—-poison bait/24 hrs

o |



Kassen & Desheesh.

Mortality percentage and death time of each rat
were reported. The average amount of consumed
poison bait in gm/kg body weight as well as of
active ingredient in mg/kg body weight were
calculated.

RESULTS AND DISCUSSION
A) Field

The results of the field experiments by
different poison-baits are recorded in Table
(1). from which it could be noticed that. the
baiting of non-poison conducted before and after
the poison treatments highly decreased the
rodent infestations ; ji.e.. the amount consumed
from non-poison bait (crushed maize) were found
to be reduced in the post-treatments than pre-
treatments.

Concerning the poison’ baitings, it was
found that racumin with both concentrations
(0.037% or 0.005% coumatetralyl, anticoaglaut)
formulated with whole wheat grains or crushed-
maize reduced moderately the rodent
infestations, i.e., 3.5 ~and 2.81 kg/feddan
caused 85.0% and 77.8% reduction of the
infestation, respectively. Diphacinone as
anticoagulant with 0.002(a) ., 0.002% (b)as well
as 0.005% in case of Ratkiller in crushed maize
or whole sorghum ready made baits and Mard in
crushed maize "ready made bait, caused 90.6%,
90.0 and 95.2% reduction of rodent population by
using 3.25, 3.5 and 2.83 kg poison bait/ feddan,
respectively. So, the increase of diphacinone
concentration increased the reduction percentage
of rodent infestation by using the lowest amount
per feddan. The different baiting (crushed
maize or whole sorghum grains) with the same
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concentration of diphacinone nearly showed
similar results. The anticoagulant
chlorophacinone with concentrations of 0.005%
and 0.25% in case of Kaid (as crushed-maize or
whole sorghum grains ready made baits) and
chlorocal (as whole wheat grains or whole
sorghum grains ready made baits) showed B80.6% or
90.2% and 96.4 or 97.7% reduction of rodent
population by using 2.1 or 2.2 and 1.5 or

1.9 kg poison baits per feddan. respectively. It
could be noticed that, chlorophacinone at 0.005%
formulated with whole sorghum grains proved to
be highly effective to reduce the population of
rodents in the tested area; since it exhibited
90.2% reduction with 2.2 kg bait per feddan. The
increased concentration of chlorophacinone with
S0 times to 0.25% did not show the corresponding
suitable increase in the reduction percentage
i.e, it caused 96.4% and 97.7% by using 1.5 and
1.9 kg/feddan from whole wheat”and whole sorghum
grains ready made baits, respectively.

Concerning Quintox (0.075% cholecalciferol
as pellets bait) which is completely different
from anticoagulants mode of action, once a
rodent has eaten Quintox the cholecalciferol
mobilies calcium ion from the bones inte the
blood stream. This causes a massive increase in
blood calcium levels, leading to hardening of
the tissues and death from heart attack in 3 to
6 days. (7.15). The results proved that activity
of Quintox which gave 90.8% 1reduction of
population by using the lowest amount per feddan
equal to 0.57 kg/feddan.

On the other hand, Raad and Flash (1.7%

Zinc phosphide) as crushed maize and whole
sorghum grains ready-made baits, gave high
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reduction in the rodent population by both
baits; it caused 95.5% and 93.7% reduction by
1.37 and 1.56 kg/feddan, respectively

B. Laboratory Results:
Laboratory results of the evaluation of

different poison baits against the white norway
rats (Rattus norvegicus var albus) are shown in
Table (2), from which, it could be observed that
appetite of the free choice rats were found to
be very low in relation to the untreated rats:
the appetite percentages of these treated rats
were ranged between 11.0 and 22.8% for all the
tested poison baits. The palatability of the.
tested white rats to the anticoagulant baits
were slightly low, whereas it was good to
Quintox baits and not of such a degree as to
prevent the consumption of ilethal dose. The
palatability of Zinc phosphide paits were found
to be more palatable to consume large amounts.

Concerning the time to death and mortality
rercent, it was observed that., all the tested
poison baits caused 100% death but at different
t;me to death. Both baits of Zinc phogphide
showed the shortest time to death as average 1.4
-1.5 days whereas the longest time to death was
opserved in case of Mard (0.005% diphacinone,
crushed maize bait)., Ratkiller (0.002%
diphacinene, whole sorghum grains bait ); Kaid
(0.005% Chlorophacione. whole sorghum grain
bait) and chlorocal (0.25% chlorophacinone.
whole wheat grains) which took 11.0, 9.3, 7.79
and 7.1 days, respectively for causing death.
The other tested poison baits caused the death
within 5-6.2 days.



(1992)

2

4 Mo

JPCAES. Vol

ngy b W el s 4l
o9 (0 uossl ol
[T X i
us §10 00t 81 o
Wy sl ']
TS (] TR
T 1N 1R
0ot 0650 9 01
neoe 800 ot
wol ol s 03 4
oo f 0L @ 6
s d 06 | (YR ]

(g Acpieilom e YL

atpaidul aatpe  uny
1401oa

wpiapa] Uy | Pemtioavd

Jonubr 302iany

wi o Utl
wi Ul
g 9t
|
TR N
wy s
¢t wt
we bt
e ol
wey U
ey
740 B A
ey
skvp
Nivey v
ni|

i wl Ll oot Sel S Wl 6 tl LY
wl 1] sl [ (R ¢ el Ll ey
ol XY U I R 'l o B g |30i014)
0gl 8188 el ({3 K ] (X I RY/ s 112000(0)
]| vl i (R th ) irs I 00 ¢ 2L ]
el a0 Il [ RT "o 8 B B ] S0 Wi
ool ol-u tn 120 D TR e 1y a0 ) ey
wl esl-2 § 91 LI I N (I s 090 00 0 1 pn
ool Bol-of b il S e gt R o Wo e (LIt Iy
U] 084 il sl 9l Wi e su VN LB HE L |
ool sul-§2 L R4 S IS (I @l Su [<TH] LILTHTY]
g0 f01-¢t il RN N N LI B [ R nany
Ry amea acen (] 1] s g A L = palaading

vm—ae

% L \ b
[LITH
S| AUp [ PASHE) A I pabriva  Jyvies %
A} jduy chjeny -IqNEIYY  (Iv EOBtO0-ben . (1N estey  po LUPURN L IPIR L |
% 1 % g ey 0y -3 pas

heetavtmmsmsergtmnabeE T m—t -t m R mEAn AL EREARmevAGfNdRW-mAsamAssavecaT S eET TR by

siq|8) SRITBIIN E0))

Seledy Slie] 405104 JRaJaJJUp Jo wOL|RAf0aS Adejeioqr] |2} 2|40

i



tacsen & Deshessh.

On the other hand, Zinc phosphide with
higher cumulative doses equal to 362.6 and 445.5
mg/kg body weight from Raad and Flash, caused
100% mortality at the shortest period of 1.4-1.5
days., respectively. Chlorocal (0.25%
chlorophacinone) baited on whole wheat grains or
whele sorghum grains accumulated relatively high
doses ecqual to 111.5 and 49.0 mg/kg body weight
whicl were required to ~btain 100% mortality at
7.1 and 5.0 days respectively. Quintox (0.075%
cholecalciferol) with 55.4 mg/kg cumulative dose
caused 100.0% mortality during 6.2 days.
However, the other anticoagulant tested baits
caused 100% death at lower accumulated doses
during different periods. Coumatetralyl
(at 0.037/ and 0.005%) in case of Racumin caused
100% mortality with accumulation ot 9.9 and 3.95
mg/kg body weight at 6.2 and 5.2 days.
respectively. Diphacinone with 0,.002% formulated
with crushed maize oOrF whole sorghum grains
(Ratkiller a or D) and 0.005% with crushed maize
(Mard) also caused 100% mortality with 1.02 or
0.56 and 0.704 mg/kg body weight accumulated
within 6.0, 9.3 and 11.0 days respectively.
Chlorophacinone (0.005%) formulated on crushed
maize or whole sorghum grains accumulated active
ingredient equal to 2.92 and 1.17 mg/kg body
weight which caused 100% mortality during 5.3
and 7.75 days respectively.

It could be concluded that, the effects of
anticoagulant derivatives (coumatetralyl
diphacinone and chlorophacinone) to reduce the
rodent population were found different,
depending on the used concentrations: the type
of the formulated paits in addition to the
derivative of anticoagulant compounds. The mode
of action of Quintox (cholecalciferol) is
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very efficient, if it will alternatively use

th anticoagulant in rodent control programe.
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