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CONTROL CF VERTEBRATE PESTS IN PAKISTAN
By

Iftikhar ¥ooowing, ©:iaz Almad and Joe E. Brooks

‘est Control Projece

NMational Agricultural Research Ceurre
I'slanabad

Vertebrate |

INTRODUCTION

The conzrol of verzebrate pests 1s fuperrant to prevent
econonic losses and to saforuard homan hzaith, The usual
control practices invelee the protection of food either at
pre=harvest or at post-harvest staves by cihemicel and non-

chemical or wmuechanical maans. Sometimes zeod cotnrol can be
achicved by emploving ene method only, bue effective and last-
ing results are more ustally dependent on Ul dpplicorion of
different cither in combination or in senuence, that
is by integrated pest managenent.

CHEMICALS IN VERTEBRATE PEST MANAGEMENT

Chamicals usad in vertebrate pest mantazement are classed
in seveval categories, such as rodenticides, fumigants, repe-
llents, avicides, chemosterilants, etc. They are used against
several kinds of vertebrates such uas rodents, birds and other

pests ke, wild boar,

Rodernticides, which are commonly organie or in organic
compounds are classified arbitrarily (basad on action) into
four groups:

Acute or single dose

Chronic or multipl: dose e.g. anticoagulants
Fumigants

. Chemosterilants

LW N -

1. ACUTE RODZENTICIDES (TABLE 1)

An acute rodenticide can be lethal following the consump-
tion of one feed of sait. Most of the acute poisons currently
marketed for the control of rodents have proven to kbe fairly
effective but, at the same time they are highly toxic to non-
target animals such as birds and wildlife of national importunce.
Therefece, there can be high risks of accidental poisoning.
Their use is less expensive, however, the continuous use can
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Table 1:
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Acute (Single Dose) Rodenticides and the Percent of

Active Ingredients Commonly Used in Baits for Rodent

Control

Common Nanme

Chemical Name & Formula

Percentage Active
Inzrelients Reco-
nrended in Baits

Zinc or Zinc Phosphide

Red Squil

1080

1081

Thallium sulphate

Strychnine

Arsenic

Norbormice

Antu

Vacor (DLP787)

Phosphorus

Barium Carbonate

Bromethalin

Zinc Phosphide, 2n47,
Scilliroside Glycoside
€32%4 601 2

Sodium Fluoroacetate or
Sodium Monofluoroace-
tate, FCH

2
Flouracetamide

Thallium Sulphate

Strychnine Alkaloid or
Strychrine Sulphate

Arsenic Trioxide

5 (a hydrouy-a-2-pyri-

1.0 - 2.0
10.0
0.22

0.03 for wild
bcar control

1.0 - 2.0
Restricted

Not recommended
for rat control

Rarely used

0.5 - 1.0

dylbensy l-7-(a-2-pyridyl-
bei:sylidene )-5-norbornene-

2~3-dicarboxide
Alpha Naphthylthiourea

1-(3~pyridylmethyl) -3~
(4-nitropheayl) urea

Phosphorus

Barium carbonuace

F. N, O

C,, H, Br, 3 N3 0,

14 77 73

0.75 - 3.0
1.0 - 2.0
l to 37Z.

Seldom used
Rarely used

0.1% or 100 ppm







Table 2: Anticoagulant Rodenticides and Their Usual
Coucentrations in Finished Bait

Common M ime Chemical Manme Concentration(Zw/w)

First Geroration Anticoaaulants

Warfarin 3-(a-Acetonyl Benzyl)- 0.0257%
4-hydroxycoumarin

Fumarin 3—(a—acetonylfurfuryl)—ﬂ— 0.0257%
hydroxycoumarin

Racumin 3-(a~tetralyl-4-hydroxy- 0.0375%
(Coumatetrayl) coumarin)

Pival (Findone) 2-Pivalyl-1,3-indandione 0.025%

Diphacinone 2-diphenylacetyl-1,3- 0.0057%

indandione

Rozol (Chloro- 2(2-p-chlorophenyl-a-phenyl-  0.005%
phacinecne) acetyl)-1,3-indandione

Second Teneration Anticoaculants

Difenacoun 3-(3-p~diphenyl-1,2,3,4- 0.0057%
(Ratik) tetrahydronaph-1l-yl)—~4-
hydroxycounarin

Bromadiolone 3—[3~(4'—bromo[l,l'biphenyl]— 0.0057%
4-yl)-3-hydroxy-l-phanylpropyl]
~4-hydroxy-2H-1-benzopyran~2-1

Brodifacoum 3-(?-{4"~bromobiphenyl-4-y1]- 0.005%
1,2,3,4~tetrahydronaphth~1-yl)
-4-hydroxycoumarin

Flocoumafen 3-[3=(4'-trifluoromethylbenzyl 0.005%
-oxyphenyl-4-y1)-1,2,3,4~
tetratydro-l-naphthyl-4-
hydroxycoumarin




Table 3: Advantages and Disadvantages of Acute and Chronic
Poisons

Acute Chrenic
T. Advantages I. Advanto-es
P, Fase kill 1. Does not cause bait shyness
2. Dead bodies seen by user 2. Cood control by in expert use
3. Effective where anticoagu- 3. Multi-dosing decreases pozsi-
lant resistance is & problem bility of accidental poisoning
4. Relative small amounts of 4. Palatable because of low
bait requived per kill concentration

5. Very low cenreniration mean
active ingredliznt cost per
kg of bait is low

6. Antidate vory effecrive and
practical

II. Disadvantagnes IT. Disadvantares

l. Require pre-baiting rto I. Bodies gen:rally not seen
achieve practical centrol (die under cover)

2, Cause bait shyness 2. Tend to be non-selective

3. Even whevre a few antidotes 3. Slow to nct; donminant rodents
exists, time te give then may 2at several lethal doses;

is short wasteiul and may increase

4. Relatively high concentra-
tions required making

2]

active 4. Relasively lares amount of
} b

ingraodient cost per kg of sait required per rocent kill
formulation high and can lead to under baiting

5. High concentrations vequired 5. Anticoasulant resistance
can lead to unpalsrabilicy

6. Poor selectivity-high hazard
to non-target speciaes

7. Formulation options restricted
almost entirely to baits
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moisture contents, the particle size and perosity of the soil.
Sandy soil. may venler fumigants virtually ineffective.
Commonly uvsed fumi.ants are aluminiun phesphide, hydrogen
cyanide, methv! bromide, carbon sulphide and carbon monoxide.
The characze Istics of common rodent fumigants are listed in
Table 4.

4. CHEMOSTERILANTS

These are mostly organic compounds which temporarily or
permanently sturilize the male or female rats. Rodents in
general are prolific breedors and one fertile male rat can

breed with dozens of female rats. Therefore a partial reduc-
tion in the fertile male population has no effect upo reproduc-
tion. Keeping in view of this problem as combinatian of toxic
and sterility otfect is dosirved in a compound which c¢an be used
effectively.

Epioloc 15 both an acute toxicant as well as a nale
sterilant agent (non-reversible steriliny), beside killing it
also prevent the passage of sperms in male rats.

IDEAL RODENTICIDE
The follouving are the desirable factors which should be

present in o rodenticide and be kept in mind during planning
and operatlion of any rodent control ca

1palens:

l. It should produce painless death

. Readil

N

8]
t
desraded (only in dead animals or in the crop

fields
. Odourless and tasteless
n be easily counteracted with a perfect antidote

O Lt W
(@]
RN

should not create bait-shyness

iis should not cause resistance or immunity to develop
. They should possess high re-scceptance property

In baits thev should have long half-life

. In-expensive

.
-1 =~ D
(S

O v o~

BAIT FORMULATICNS

Rodenticidal baits in which the active ingredient is mixed
with an edible base are the most generally offective and widely
used means of controlling rodents. Various aspects of the bait
fnrmulation require consideration including the edible bait
base, the rodenticide and the use of bait additives.


http:hydro.en
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Table 4: Some Characteristics of Rodent Tuniligants

Physio- Li3p

xmica Halec. Tnfiam- eavi
Funigane gt;:iiu;= :J?’ ¢ logic. (o) i Li ?x:vle?
S : e Wgr. Action ma/li. able tan air
Hydrogen Hen 27 cA 0.04 Yos No
cyanide
Carbon co 28 CA (0.357 No No
monoxide Conc.)
Hylrogen H3P 34 I 0.8 Yes Yes
phosphide ‘
Carbon co 44 SA (20-307% No Yes
.. 2
dioxide ‘ Conc.)
Sulfur S0 64 I 1.6 No Yes
. . 2
dioxide
Methyl Ch_ Br 95 I 3.6 No Yes
. 3
bromida '
Chloro- CCl3 N02 164 I 2.0 No Yes
picrin ‘ ‘
CA = Chemical asphyxiant

I = Irritant

5S4

Simple asphyxiant
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1. BALT BASES

The bait buse makes up the lar;est proportion of the bait
and should be sclecced on the basis of ity high prefcerence to
the target species, readwy availabilicy and acceptabl: cosc.

ALl of the cereal grains commonly rown in Pakistan can
be used as rat baits.  Tests in many countriecs and under free
chofce situstions have shown that maize " the vest bait mate-
rial, closely followed by oats. Then cone. rice, then whear,

Y Liy cereal is suitable and may be chosen
according to local availshility and cost. Vevy oftan, specially
for use on arable land and where food is in shore supply, poorer
quality materials such as bran or middlings may be satisfactory.
However, it is usunll

Dly necessary to use a4 higher qualitv bait to
compate with the atcractions of rodent's repular dice in places

such as food stores and grain fields near harvest Cime.

Preparition of grain for use asz bait is another Limportant
factor for =success. Miite must be cracked or crushaed to the
size of wnust or rice groins. Oats must be rolled or crimped

and wheat should he cruztied lightly ur cracked. Only rice,
easily available in the suirket in the hroken form, need no
spacial processing and it is reasonable in price and always
available. The reason for ¢
grains is to aid in the a
nixing ia the balt,

i}

e cracking, crushing or rolling of
dherence of the peison and/or its

e

12

2. ADHERINTS FOR RODENTICIDES OR BINDERS

It is normally desirable to include a binder such as an
edible oil in most bait formulations. The binder serves two
main purposes.

a. Where the bait base contains course particles such as
whole grains, the binder assists in maintaining a uniform dis-
persion of the rodenticide in the bait and prevent it from
settling down.

b. The binder greatly increases the safety of bait mixing
by suppressing the evolution of a toxic dust during the mixing
operation.

The most frequently used binders, are water, vegetable oil
and paraffin wax. Edible o0il tend to increase the palatability
of the bait slightly and water increases to markedly. Paraffin
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the bait parcial protection acalnst attack by insecrs
Al prevents it from beling washed avay by rain but

wax gives:
and ~ould a
tend to reduce palatabilicy.

3
A
<

3. AT SACTITS

Apart from oil and water, only sugar at & concentration
of about 57 is well oitablished in inproving the palatabilicy
of bait to cormmensal relents. It does, sowever

, Increas=os the
susceptibility of bait to atrack by ants.  Aldici
11

ves, such as

molasses, meat neal or fish meal ave not gune ly found ro

increase the atilrvactivencess of bair.

4. BATT PR SERVATIVES

y
ul to stop bait goino mouldy in the warn, hunid
conditicng As they reduced the palazabi lity of bait some

they should vot be usad unless expericnce has shown that they

Paranitropheacl at 0.257% or deliydroscatic acid at 0.17
In
!

are necessary,
5. COLUURED DYES

Coloured d
because:

yes or pigments for rodent baits are recommended

a. To protect seed cating birds (aversion to certad
colours).
b.  Prevent possible human and lives tock accident.
¢. Aid in bait identification when stored and in ‘the
field.
d.  Aid in bait mixing to assnre thorcugh mixing.
Both oil and water soluble dves are added to the baits
such as blue, nigrosene black, fags green, lampblack and dark
pink.

PREPARATION OF BAITS
1. CALCULATING THE DALT FORMULA

a. When using a technicnl ingredient, such as zinc
phosphide (100%), calculations are straight forward. To prepare

a 27 concentration of finishe >d bait, 1mol) add 2 kg of zinc
phosphide to 98 kg of bait ingredients



b. Wien usin: concentrates, the ru
divide the percent of the concentrate by
tion desired. The answer ill 3

1

roobhtained w
tents needed,  Siinly

raves of buit ingre.
for the concentrate and Che rendinder wil
dients.

Exanple: (i) a 0.5% concentrate, o
0.5/0.025 = 20

Mix 1 part concentrat

or

(ii) Racumin a 0.75% conce
contain 0.0375%

0.75/0.03757 = 20
Mix 1 part concentrat
2, METHODS

We will discuss the methods of prepa
phide and Racumin baits as these are only
lant registered poiscns available in the

a. The proportion of the 29 zinc i

487 flour (atta)

487% broken rice or wheat o
27 zirc phosphide
27 cooking o0il (vegetable

>

A sample formula for field use

2,5 kg flour

2.5 kg rice, wheat or corn
200 ga edible oil

125 gm zinc phosphide (bei

by Jaffer Brothers, co
gredients)
Plus enough water to make

1) In a clean container, buck
flour and grain and mix well.

ii)  Add the zinc phosphide to
dients, mix until the mixture is an even

358

le to remember is to
the final concencra-
v the total number of
substract one part

L be the bait ingre-

inal mix to be 0.0257

e with 19 parts bait

ntrate final mix to

e with 19 parts bait.

ration of zinc phos-
acute and anticoagu-
market,

hosphide rat-cake are:

r maize’
oil)

is:

ng marketed in Pakistan
ntain 807 active in-

a stiff dough
et or mixer, place the

the mixed dry ingre~
grey color.

iy
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iii) Add the cedible 0il and mix well

iv) Slowly add the water and =ix until a stiff
Lormed.

v) Place the bait on a smoorh surface and roll flat
till one centimeter thick. A wooden for- and a piece of pipe
cr rountl wood can be used to ensure rapil rolling and unifournm
t

vi) Then vsing a knife, cut the flatrtened bait 1into
squares about the size of a Fi

vii) Place in the sun to dry for 2-3 days, turning
occasionally. Protecr from dew and rain.
viid) Stors in a cool dry place by packing in plastic
bags. The scquence of mizine the bait iz very imporrtant.
1 ) - 1

Zine phosphide veacts slowly with warer 1o release the poison
to tie drv grain and zine

1

i

2 iz, the oil coats the zinc

-y

as, phosphine. By addin: the of

: 3 g
phoqphL 1aﬁphL!: particles and
reduces the wvaters contact with the poison.

b. Breumin:  To prepare a Zacumin Sait use fairly clean
broken rice, cracked whont or cracked noize.  Place 19 parts
of the .- in a clean container for miming.  Add just enough
ediblce or cooking oil to Vightlvy coat the grain. Wien the two
are i

L, ocontinue stirring whilse s«lowly adding ene part
ster mix, a light blue powder. Hix till the
grain. is evenly coated.

of tha “acumin m:

BAIT PLACEMENT TECHNIQUES

In paddy che treatment of the fields begin 3-5 weeks
after the nursery p]antailon. Loose grain baits of anticoagu-
lants poacked in polyth .o bags (100 gm) or the PVC pipe perma-
nent bait stations are placed on the field dikes or bunds after
every 15 m. Vhen field size is 0.4 ha. - cae, bait half way
along each bund and one every intersecticn betwean bunds, when
ficld size is swmaller, the averas ge distance between bair points
is kept about 10 m. Treatments w1th three weeks intervals ara
made, replenishing the first rreatment afrer 3-4 days and the
third treatment being done about 2 weeks before harvest.
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The polvtbene nags o, rermanent bait stations give the
bait adequate proteccion frer the ratu ard dew. Each anticoa-
gulant bait poanc in the field {s mavie! Py fixing a number

flagged stic'e @n the s0.l. This malkes easy the successive

treatment s at the fix.d bait points.
1t r . L & I3 . . . .

Rat cake' baiz of zine phosphide or other acute poisons
are applied on the bunds, 2-3 pieces at each bait point place-
ment procedure and tine table Is the same as in case of
anticoagulante,

2. WHEAT

Baiting can be conducted on the fields about 6-8 weeks
after sowing. Anticoagulant baits are applied on the bunds
halfway along cach Sund and one on the intersection of the
bunds. Because of rodant burrow activity inside the fields the
baiting i¢ done inside as shown in Fig. |l and 2. Treatments are

s - . °
Exrtharn dihies with =Y
Racumin bant
\J
3 AR
[ ] LY ®
p 4
( Yoz,
inzids,
L r [
L A
4 J I 3 Metres
Fig. 1l: Spot baiting inside Fig. 2: Placement of Racumin
the fields with Zinc bait inside the fields
Phosphide at Wheat and along the bunds.
Flowering Time.

made with one month interval and bait replenished where it is
required. "Rat cake" bai: of zinc phosphide and other acute
poison ir applied on the field burds after 15 m interval or
haifway along each field bunds and at every intersection of
bunds and then making a transect inside the plots. The active
and open burrcws are t.eated along the baiting lines.

-—



361
3. SUGARCANE )

Baizing in the suearcane fields is carriod oul alinost the
game war as in whoest plots excepr that o’ o one baiting line
instead o¢f thice is established in the middle of the field.

RODINT CONTROL IN SHODS AMND CODOWNS

In sodovns where hewvy rodunt i lestations are vecorded
use 5 or L. ziac phospiide tracking powisr to knock down the
nepulacion quick!y. This tracking po.ler should be used inside
protecrive wonden bait stations or a.Lestos pipe bait stations
(45 cm leng, 10 . diveter)., “These bairt statiors are placed
along the walls oz an jncerval of 10-15 =, If the godown is
big, placs these bait srations in the middle of the podowns
beside the concrete pillers. This opevation is conducted
for 3-4 <Zays only and thea the zinc phrosphide powder is replaced
by 0.75% cunin tracking powder. Tracking powder of zine
phosphide can be made ecsily by mizing it thoroughly with Fullers'
earth (Muoleeni matri),

Darzz baits such as fruits, are attractive to rats even
when thev refusa dry grain baits, but deteriorate quickly,

Az n0st godown rats need water to drink, the wvater soluble
aticoagulant bait hag proved successful. From Chenmdyas Ltd.
acumin 8.07 pro-solution is available from wvhich ready liquid
pait can be nade. Use in automatic poultry water drinker.
flace thez after 10-15 m. Check them aftar every 2-3 days and
replenish, :

SR

RODENT CONTROL TN POULTRY FARMS

The rat infestations on the poultry farms can be controlled
or excluded by making sheds rat proof, using traps and improving
sanitational conditions.

Zinc phosphide bait can be used in the protected bait
stat.ons and place these stations along the walls with 15-20 m
intervals. Lateron the same bait station can be used for
Facumin baiting. Tracking powders of zine phosphide and Racumin
can also Se used as described in "Rodent control in shops and
godowns".
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PORCUPINE CONTROL

poes

FUMIGATION

The nost effective way of controlling porcupines is to
Jocate an cocupied den and fumigating this to kill the occupant,
Inserc 10-15 tablets in active den with the help of long hand-
led shovel which is then packed with b-ushwood or vagetation
and scaled firmly with dirt. A new burrow or one in hard stonwy
soil may require only 5-10 tablets while the old and deep
burrows need 15 tablets.

A two-ingredienc pyrotechnic device has been successfully
evaluated in Pakistan. This device is simply a gas cartridge
containing 635 by weight of sodium nitrate and 357 grinded
charcoal. Devices welghing 200-25G gm of ingredient can give
80-95% reduction of porcupines.  After igniting, the device is
placed deep into the burrow. The burrow 15 scaled with brush-
wood and dirt. As a result of burning, carben monoxide is
released which kills the animal.

The same techriques of fumigation is effective for control
of mole rat, Nesokia indica. One tablet of phostoxin is used
for each live burrow and size of cartridge is about 50 gm.

2. BAITING

Baiting with strychnine and sodium monoflouroacetate (1080)
using potatoes and apples results into cuick kill. Very minor
quantity of these poisons at the end of a thin stick is.smeared
on cut potatoes and apples and then placed de=p into the burrow
in the evening.

Permarent bait stations with strychaine treated (5.65%)
salt blacks can be used in forest areas effectively.

WILD BOAR CONTROL

Wild boar nust be fed on antreated bait material for at
least 4 nights to overcome their threshold of avoidance. Get
them used to feeding at a particular site and to concentrate
their numbers. The peison site must be choser near a trail that
is being currently used by wild boar.
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L. ACITY POTSC:
1680  »dium fluoroacetate can be used. Follow the follcw-
ing basi. principles:
A gesin the programme with a free feoding using un-
poisoned haits,

b. Unpoisoned bait feeding should continue for a period
varving from 4 days to 14 days. This depends upon seasooal

conditions and availability of narural £« .

tiie ~nison bait 73.0372) “hear flour bait balls
+ 2% molasses] at a time when maximum lewv2l of free baitir~~ is
reached i.e. when a1l the pigs are drawm set from their hide-
cuts in a given targat aren,

d. Use the same bait base by which the pre-baiting has
done.

e. The baiting programme should be started at a time
when the pigs are living in stressful situation looking for
food and wzter.

2, CHRONIC TOISON

Racumin, warfarin and brodifacoum are chronic poisons.
The bait concentrations for the said poiscns should be 0.025%,
0.0257 and 0.0057 rcspectively. Use wheat flour as bait base.
Add 2% wmolasses and water. Make the balls of approximately 100
gm veisht., Coat each bLait ball with full cream dry milk before
placing. Use this bait for 7 days consecutively and increase
the bait ~mount as the consunpticun increases, thare is no need
of prebaici-;.

BIRD CONTROL
1. AVITROL

Avitrol (4-Aminopyridine) is used as a frightening
repellent. Birds eating the treated bait b . -r~e disoriented,
give out distress calls, exhibit erratic fli-ts, tremors and
convulsions before death. Distress calls ustally begin about
15 minutes and lasts 20-30 minutes. The effected birds frighten
the other birds in the flock and causing thex to leave the area.
Avitrol is used at a 37 concentration on the treated grain
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racked corn) and treardld arains are then diluted with 99
rarts of uvntreated -acked corn.

-

2. METITOCANRB

Methiocarl (3, coDimethyl 4- (Mothyl thio) phenyl methy!
sarbamate) is o chemical +ued to reduce bivd damage to wheat,
rice and =aize. It causes physiolosical distress which results
in 2voldince of treated food. Heths scarh is applicd as seed
~rvsing to wheat, rice and maive ar 0.2% . concentration.

CENERAL SATETY PRECAUTIONS

1. No eating

O

drinking
poison baits are nandied.

or rmoking should take place when

Z. All cuts and abrasic s on the hands and arms should be
covered bulove starting work.

3. Durivg the preraration of poison bait, protective clothing,
impermeable gloves and, if necessary a dust mask should be worn,
n-disposable gloves need to be washed with soap and hot water

aliter use.

4
e

a. Poison bait should be prepared in a well-ventilated room
Cesignaz:d Tor that purpose only, anl care should b taken
not to breath In or absord any polson.

5. All poisons (pure chemicals, concentrates and nrepared
bait) should be clearly labelled POTISON and heid in a locked
cabinet in a room which should aleo be kept locked when not in
use,

6. Containers with peisonous contents should be clearly
labelled with the name of the active ingredient, its concentra-
tion and empty containers should he dispc =d off.

7. Wher poison baits are laid, the occupier of the land or
premises should be told their whereabouts - so that children,
livestock and pets can be rept away.

8. A record should be xept of numbers and location of baiting
posts.

9. After treatment all uneaten poison bait should be picked
up; any dead animal should be burned or deeply burried.






TRAPP NG

Difteronr cypoy
are those that ill ¢
SNAP-TRAPS, sad traps
LIVE TRAPS | iq. 3).
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&

of traps are available. Busica
he animal upon heing tra
in which che Al

Belore s

ily there
NILL OR
ausht alive,

nped,

ani

[y

stoing traps ensure that they ar
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