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INTROCUCTION

The control) of vertebrate pests is important to prevent
econcmic losses and to safeguard human h2alth. The usual
control practices involve the protection of food either at
pre-harvest or at post-harvest stages by chemical and non-
chemical or machanical means. Sometimes good cotnrol can ba
achievad by employing one method only, but effective and last-
ing results ars more usually dependenct cn the application of
different methcds either in combination or in ssquance, that
is by intagrated past mznagament.
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Rodenticides, which are commenly organie or in ovganic
compounds are classificd avditrerily (based on actiom) int

o
four groups: )

Acute or singls dose

Chronic or multiple dose e.g. anticoagulants
Fumigants )

Chemostarilants
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1. ACUTE RODENTICIDES (TABLE 1)

An acute rodenticide can be lethal following the consump-
tion of one feed of bait. Most of the acute poisons currently
=arketed for the control of rodents have proven to be fairly
effective but, at the saze time they are highly toxic to non-
targat animals such as birds and wildiife of national inportanca
Therefore, there can be high risks of accidental poisoning..zie..~ "~
Their use is less expensive, however, the continuous use can -
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Table 1:
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Acute (Singla Dose) Rodenticides and the Percent of ~
Active Ingredients Commonly Usad in Baits for Rodent
s

Chenical V¥Wanme & Formula

Percentage Active
Ingredients Reco-
mmandad in Baits

Zinc or Zinc Phosphide

Red Squill
1080
1081

Thallium sulphate

Strychnine

Arsenic

Norbormide

Antu

Vacor (DLP787)
Phosphorus

Barium Carbonate

Bfomethalin

e

Zinc Phosphide, ZnaP,

Scilliroside Glycosida
Byl oy

Sodiun Fluoroacetate cr
Sodium Monofluoroace-
tate, FCHZ
Flouracetamide

Thallium Sulphate

Strychnine Alkaloid or
Strychnine Sulphzte

Arsenic Trioxide

5 (a hydroxy-a-2-pyri-

L0y =1 250

10.0

0.22

0.03 for wild
boar control

Vs0i=i 258

Restricted

Not recommended
for rat control

"Rarely used

0.5 - 1.0

dylbensy 1-7-(a~2—pyridyi-
bensylidena)-5-norbornena-

2-3~dicarboxide
Alpha Naphthylthiourea

1= (3-pyridylmathyl)-3-
(4-nitrophanyl) urea

Phosphorus

Barium carbonate

16 g Tigets By Yy

0.75 - 3.0
1.0 - 2.0
1 to 3Z%.

Seldom used
Rarely used

0.1% or-100 ppm
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cause bait shyness and this adds cost to the cen
tions. There is no perfecc antidoce Zor i
case of accidents.

2. ANTICOACULART RODENVICIDES

he various anticoagulant rodenticides have a similar
physiolcogical reaction in that they disrupt tha machanism that
controls blood-clotting and cause facal internal haemorrhages
to develop. Their action is cumulative and most, except for
certain of the second-generation matcrials, n2ed to be ingested,
over a cariod of several days to be effective. Anticoagulants
possesses two main advantages over acute rcdenticides: i) cﬁay
rarely, if ever, cause bait shyness, aud ii) primary and sscond-
ary poiscning hazards to non-target species are reduced and an
effective antidote, vitamin K}, is availabla.

Tha older anticoagulants, 1RCICCL~G orior to 1975, hava
come to ba called the "first genaration" zaticoagulants btocause
of their lower toxicity to rodents and reed for cumulactive or
multiple dosing. After 1

nt

o iaci
975, a new class of nuch more t
antlco gulants were 1 N
"second generation' anticcagulants. Am
only on2 dese to kill all test rodents.
still a>out the same du*atloﬂ, 4 to 10 éays, t
"first ganeration" or 'secend generation" materia
that on2 dose will kill all or nearly all of cert
rodents after they cat the bait, has led o tha u
anticoagulants in much the sawma2 manner as acuze tcxica
The idea of "pulsed" baiting, where baits are lazid for one night
but on & once-per-week basis, has been advecated. This tech-
nique has generally been rather successful and requires lessar
amounts of anticoagulant baits then would be used with the
mulcipla dose matevials. The pexcent of active ingrediencs
in use in cach of the common anticoagulant r0221tic1des are
listed in Table 2.
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Advantages and disadvantages of acute and chronic poisons
are givan in Table 3.

3. FUMIGANTS ' : ;

Fuaigants are used to kill rodents and their ecto-parasites
living in inaccessible areas in buildings, ships or in burrows
in the soil. Most fumigants are quite dangerous, both to the.-
persons using them and to other humans or animals in the
immediate area. Fumigants having a moleculdr weight:less’ than’
29 tend to rise slowly to the top of the burrow systems. when
used in soil. -~ Factors importanc 1n burrow funigation are tPP
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Table 2: Anticeagulant Rodenzicides and Their Usual
Concentrations in Finished Bait

Common Name Chemical Naie Concentration(Fw/w)

First Ceneration Antigcoagulants

Warfarin 3-(a-Acetonyl Benzyl)- 0.025%
4-hydroxycourarin

Fumarin 3-(a~acetonylfurfuryi)-4- 0.025%
hydroxycoumarin

Racumin 3~(a-tetralyl-4-hydroxy~ 0.0375%
(Coumatetrayl) ‘coumarin)
Pival (Pindone) 2-Pivalyl-l,3-indzandione 0.025%
Diphacinone 2~diphenylacetyl-1,3- 0.0057%
indandione

Rezol (Chloro- 2(2- p—chloroahenvl—a phenyl-  0.005%
phacinone) acetyl)-1,3-indandione

Second Ceneration Anticoagulants

Difenacoum 3-(3-p~diphenyl-1,2,3,4- 0.0057
(Ratik) tetrahydronaph~l-yl)-4-
hydroxycoumarin

Bromadiolone 3-[3-(4'-bromo(l,!'biphenyl]~ 0.005%
4-yl)-3~hydroxy~l-phanylpropyl]
-4~hydroxy~2H-1l~benzopyran-2-1

Brodifacoum 3-(3-[4'-bromobiphenyl-4-yl]- 0.005%
1,2,3,4~tetrahydronaphth=-l-yl) -
~4-hydroxycoumarin

Flocoumafen 3- [3=(6'-criflaofometbylbenzyl 0.005%
-oxyphenyl-b-yl)-1,2,3,4-
tetrahydro-l-naphchyl g

hydroxycoumarin -
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Table 3: Advantagaes and Disadvantages of Acute and Chronic

Poisons
acute Chronic
L. Advantages L. Advantages
i 1, Fast kill 1. Does not cause bait shynass
2. Dead bodies seen by user 2. Geood control by in expart use
3. Effective where anticoagu- 3. Multi-dosing decreases possi-
lant resistance is a problem bility of accidental poisoning
. 4, Ralative small amounts of 4. Palatable bazzusa of low
bait required per kill concentration
5. Very low concentration mean
active ingredient cost per
kg of bait is low
6. Antidote very effective and
practical
II. Disadvancages . IT. Diszgvancages
1. Require pre-baiting to 1. Eodies genarally not seen
achieve practical control (die under cover)
2. Cause bait shyness 2. Tead to b2 non-sslective
3. Even where a few antidotes 3. Slow to azt; donainant rodants
exists, time to give them may eat several lethal doses;
is short wasteiul and may increasea
o secondar 2 hazard
4. Relatively high concantra- REATY PRy
tions required making active 4. Relatively large amount of
: ingzredient cost per kg of bait regquired gzer vodent kill
- formulation high . and can lesd t»o uader baiting

* 5. High concentrations required 5. Anticoagulant resistance
. can lead to unpalatability - - '

6: Poor selectivity-high hazard
to non-target species

7. Formulation options restricted

Fd -
almost entirely to baits &
2 F T i —
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d 2 contents, the particle size and percesity of the soil.
wdy roils may vender fumigants virtually ineffective.

Commonly use:dl fumigants are aluminium phosphide, hydrogen

» nmethyl bromide, carbon sulphide and carbon monoxide.

aracteristics ¢ common rodent fumigents are lisced in

L. CHREYOSTERILANTS

Thase av2 rmostly crganic compounds which temporarily or

nently sterilize the male or female rats. Rodents in

:aral are prolific breeders and cne fertile male rat can

eed with dozens of female rats. Therefore a partial reduc-

on in the fertile male pzpulation has no effect upon repreduc-
on. Keeping in viaw of this problem as combination of texic

and sterility effect is desired in a compound which can be used
effectivaly.
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Epibloc is both an acute toxicant as wall as a nale
sterilant agent (non-reversible sterility), beside killing it
zlso prevent the passags of sperms in male rats.

IDEAL RODENTICIDE

Tha ollow1ﬁg are the desirable factors which should be
sent in a rodenticide and be kept in mind during planning

1. It should produce painless death
2. Readily degraded (only in dead znimals or in the crop
fields) :
3. Odourless and tasteless
4. Can be easily counteracted with a perfect antidote
5. Slow acting
6. It should not create bait-shyness-
7. This should rnot cause resistance or immunity to develop
8. They should possess high re-acceptance property
. 9. In baits they should have long half-lifc
10. In-expensive

BAIT FORMULATIONS

Rodenticidal baits in which the active ingredient is mixed
with an edible base are the most generally-effective and widely'
used means of controlling rodents. Various aspects of "the bait -
formulation require consideration including the edible bait
base, the rodenticide and the use of bait additcives

B DU N =i . . ==



Tabla 4: Soxme Charactevistics of Redent Fumigzants

Simple asphyxiant

Bt oo Chanical Molec. ihy?io~ %329‘ Inflan—- Heaviav .
FURLEaRt  structure Wge. S e able than air
. Action e EEN )
Hydrogen Hol 27 cA 0.04 Yes Yo
cyanide ’
Carbon Cco 283 CcA (0.35% No Yo
ronoxide : Conc.)
Hydrogen Hos? 34 iy 0.8 Yes Yes
X 3
phosphide .
Carbon CO2 b4 SA (20-20%7 Mo . Yes
dioxide Conc.)
Sulfur SO 64 I 1.6 o Yes
i= 2
dioxide
Mathyl CH, 3r 95 1 3.5 X5 Yas
: 3
bromide
. Chlore~ CC1_, X0 164 I 250 No Yes
B2
picrin
CA = Chemical asphyxiant
I = Irritanc
SA =
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L5 BAZT BASES

Th2 hait base makes up the largest proportivn of the talt
and shoull e selected on the basis of its high preference to
the target species, ready avallabllicy and acceptable cost.

All oi the careal grains commonly grown in Pakistan can
Ye used as rat baits. Tests In many ccuntries and under frez
choice sizuations have shown that maize is the best bait mate-
vial, closely followed by ocats. Then comes rice, then wheat.
Yormally, any good quality cereal is suitable and may be chosen
according to local availability and cost. Very often, specially
for use on arable land and where food is in short supply, poore
quality materials such as bran or middlings may be satisfactory.
Howaver, it is usually necessary to use a higher quality baic to
compete with the attractions of rodent's regular diet in places
such as fcod stores and grain fields near harvest tize.

Preparation of grain for use as bait is another import
factor fcr success. Maize must be cracked or crushed to thes
size of wheat or rice grains. Oats must btz rolled or crimped
and wheat should be crushed lightly. or cracked. Only rice,
easily available in the market in the brokea form, nead no
special processing and it is reasonable in price and always
available. The reason for the cracking, crushing or rolling of
grains is to aid in the adherence of the poison and/or its
nixing iz the bait.

2r- ADEZRENTS FOR RODENTICIDES OR BINDERS
It is normally desirable to include a binder such as an

edible o0il in most bait formulations. The bindar serves two
main purposes.

a. Wnere the bait base contains course particles such as
whole graine, 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 evolutlon of a toxic dust during the wmixing
operation.

.. The most frequently used binders, are water, vegetable oil
and paraffin wax. Edible oil tend to increase the palacabilicy
of the bait slightly and water increases to markedly. Paraffin

r s we
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wax gives the bait partial protection agzinst attack by insects
and mould and prevents it from being washad away by rain but
tend to reduce palatabilicy.

3 ATTRACTANTS

Apart from oil and water, only supgar at a concentration
of about 5% is wall established in improving the palacability
of bait to commensal rodents. It does, however, increasas cha
susceptibility of bait to attack by ants. Additives, such as
molasses, meat meal or fish meal are not generally found to
increase the attractiveness of baic.

4, BAIT PRE SERVATIVE S

Paranitrophenol at 0.257% or dehydroacetic acid atc 0.1%
may be useful to stop bait going mouldy ian the wavm, humid
conditions. As they reduced the palatability of bait some what,
they should not be used unless experisnca has shown that thay
are necessary.

B COLOUREZD DYES

Coloured dyes or pigments for roden: baits ara recomnmendad
btecausea: )

a. To protect seed eating birds (evarsion to cartain
ccleours).
b. Prevent possible human and livestock accident.

c. Aid in bait identification whan stored and in ‘the
field. .
d. Aid iz bait mixing to assure thorough mixing.

Both oil and water soluble dyes

such as blue, nigro>ene black, fas
pink.

rt (‘u

PREPARATION OF BAITS ’

L CALCULATING THZ BALT FORMULA

. a. Lhen using a technical ingredient, such as zinc
phosphide (1007), calculations are straight forward. To prepare
‘2% conceazration of finished bait, simply add 2 kg of zinc
phosphide to 98 kg of b:it ingredients.

A *
. .
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b. tWhea using concentrates, tha rule to remermber is to
divide the percent of the councentrate by the final concentra-
" tion desired. The answer obtained will be the tvtal number of
srarts of -ait ingredients needed. Simply substract one part
for the concentrate and the remainder «will be the bait ingre-
dieats.

Example: (i) a 0.5% c oncentrate, final mix to be 0.0257
o S .

0
0.5/0.025 =

Mix 1 part concentrate with 19 parts bait

(ii) Racumin a 0.75% concentrate final mix to
contain 0.03757%

0.75/0.0375% = 20

fix 1 part concentrate with 19 parts baic.

2. FEDFODS

W2 will discuss the methods of preparation of zinec phos-
phide and Racumin baits as these are only scute and anticoagu-
lant registered poisons available in the market.

& The proportion of the 2% zinc phosphide rat-cake are:
prop , P

487 flour (atta)

487, broken rice or wheat or naize’
27 zinc phosphide
27 cooking oil (vegetable oil)

A sample formula for fiecld use is:

2.5 kg flour
2.5 kg rice, wheat or corn
5 ) 200 gn edible oil
oL " 125 gm zinc phosphide (being marketed in Pakistan
- by Jaffer Brothars, contain 807 active in-
gredients)
Plus enough water to make a stiff dough

i) In a clean container, bucket or mixer, place the
flour aad graln and mix well

i1i) Add the zinc phosphide to tie mixed dry ingre-
~dients, mix until the mixture i# an even grey color.

c e



$21)  Add the edible oil and mix well

i)  Slowly add the warer and =iz until a stiff
better is Iormed.

v) Place the bait on a smooth surface and roll flat
till one cainzimeter thick. A wooden fora and a pisce of pipe
or round wood can be used to ensure rapid rolling and uniform
thickness.

+vi) Then using a knifa, cut the flattened bait into
squares about the size of a five paisa coin.

vii) Place ‘in the sun to drv for 2-3 days, turning
occasionally. Protect.from dew and rain.

viii) Store in a cool dry place by packing in plastic
bags. The sequence of mixing the bait is vary imporcant.
osghicde rezcts slowly with water to release the poiscn
e. 3By adding the oil to the dry greain and zinc
pbOaphlde aix, the oil coats the zinc phosphide particles and
reduces the waters contact with the poison.

b.* Racumi
broken ri
of the gr
edible or
ara mixed, con a
of the Racumin master mix, a light blue powd
grain is evenly coatad.

¢ To prepare a Racumin bait use fairly clezn

d wheat or cracked maize. Place 19 parts
lean containary for mixing. A
il to lightlv ccat thes grain. When che twd
st

ding one par
Tn-  MEagEldoeher

BAIT PLACEMENT TECHNIQUES
L PADDY

In paddy the treatmant of the fizlds begin 3-5 weeks

after the nursery plantation. Loose grain baits of anticoagu-
lants packed in polythene bags (100 gm) or the PVC pipe perma-
nent bait stations are placed on the field dikes or bunds aftesr
every 15 m. When field size is 0.4 ha. or cna, bait half way
along each bund and one every intersecticn bzcwaen bunds,whan
field size is smaller, the average distaance between bait points
is kept about 10 m. Treatments with three weeks intervals ara
made, replenishing the first treatment after 3-4 days and the
third treatment being done about 2 weeks before harvest.
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The polythene bags or permanent bait stations give the
adeguate protection from the rain and dew. Each anticoa-
nt tait point in the field is marked by fixing a number
ged stick in the soil. This makes easy the successive
eatments at the fixed bait points.

mornim
-+

9 g e
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"Rac cake'" bait of zinc phosphide or other acute poisons
are appiied on the bunds, 2-3 pieces at each bait point place-
ment procedure and time table is the same as in case of
anticoagulants.

2. WHEAT

Baiting can be conducted on the fields about 6-83 waeks
after scwing. Anticoagulant baits are applied on the bunds
halivay aloag each bund and one on the intersection of the
Sunds. Zecause of rodent burrow activity inside the fields tha
Saiting Is dome inside as shown in Fig. 1 and 2. Treatments

are
F K Exitheir dubes with="" i )
Racumia dait
- -
~ <
&
L 4 { . \
T I,
iatide,
v . j »—
- 4 f E I 4 Meites
Fig. l: 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.

nade with one month interval and bait replenished where it is

required. "Rat cake'" bait of zinc phosphide and other acute

poison is applied on.the field bunds after 15 m interval.or

- halfway along each field bunds and at every intersection of
burds and then making a transect inside the plots. The active

and open burrows are treated along the baiting lines.

<
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3l SUGARCANE

Baiting in tihe sugarcane fields is carried out almost the
same way as in wheat plots cxcept that only one baiting line
instead of three is established in the niddle of the field.

RODENT CONTROL IN SHOPS AND GODOWNS

In godowns where heavy rodent infestations are recorded
use 3 or lGI zine phosphide tracking powder to knock down tha
population quickly. This tracking powder should be used inside
protective wonden bait stations or asbestas pipe bait statioas
(45 cm long, 10 cm dimeter). These bait stations are placed
along the walls at an interval of 10-15 n. If the gecdown is
big, place these bait stations in the middle of the godowns
beside the concretz pillers. This operation is conducted
for 3-4 days only and then the zinc phosphide powder is replacad
by 0.757% Razcumin tracking powder. Tracking powder of zinc
phosphide can be made easily by mixing it thoroughly with Fullers'
earth (Mulcani matei).

Camp bdaits such a

s u are attractive to rats even
when they va2fuse dry grain b

2
s, but deterioratz quickly.

As mest godown rats need water to drink, the watar soluble
anticoagul=at bait has proved successful. From Cherdyes Ltd.
Racumin 8.07 pro-soluticn is zvailable from wihich ready liguid
bait can be ma2lz. Use in avtomatiz poultry water drinker.

Place them aftar 10-15 m. Check them after every 2-3 days and
replenish. D o =

RODENT CONTROL IN POULTRY FARMS

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

Zinc phosphida bait can be used in the protected bait
stations and place these stations along the walls with 15-20 m
intervals. Lateron the same bait station can be used for
Racumin bafting. Tracking powvders of zinc phosphida and Racumin

can also be used as described in "Rodent control in shops and
godowns™.



PORCUPINE CONTROL

lis FUMIGATION

The most effective way of controlling porcupines is to
lccate an occupied den and fumigating this to kill the occupant.
insert 10-15 tablets in active den with the help of long hand-
led shovel which is then packed with brushwood or vegetation
and sealed firmly with dirt. A new burrow or one in hard stony

soil may require only. 5-10 tablets while the'old and deep
burrows need 15 tablets.

A two-ingredient pyrotechnic device has been successfully
evaluated in Pakistan. This device is simply a gas cartridge
containing 657 by weight of sodium nitrate and 357 grinded
charcoal. Devices weighing 200-250 gm of ingredient can give
£€3-957 reduction of porcupines. After igniting, the devica is
t.aced deep into the burrow. The burrow is sealed with brush-
wood and dirt. As a result of burﬂlnb, carbon monoxide is
Taleased which kills the aninmal.

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

2. BAITING

Baiting with strychnine and sodium monoflourocacetate(1080)
using potatoes and apples results into quick kill. Very minor
quanticy of these poisons at the end of a thin stick is.smeared

on cut potatoes and apples and then placed deep into the burrow
in the evening. )

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

WILD BOAR CONTROL

" Wild bear must be fed on untreated 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 poison site must be chosen near a trail thac
is being currently used by wild boar.
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LirH ACUTE POTSOx

108D sodiun fluoroacetate can be used. Follow the foliow-
ing basic principles:

a. Begin the programme with a free feeding using un-
poisonad baits.

b. Unpoisonad tait feeding should continue for a period
varying from 4 days to 14 days. This depends upon seasonal
condicions and availability of natural food.

S Lay the poison bait (0.037) {[wheat flour bait balls
+ 2% ﬂolasses] at 2 time when maximum level of free baiting is

reached i.e. when all tha pigs are drawn out from their hide-~
cuts in a given target area.

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

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

& CHRONIC POISONS

Rzcumin, warfarin and brodifacoum are chronis poisons.
The talt concentrations for the said poisons should be 0.0257,
0.025% and 0.0053% respectively. Use wheat flour as bait base.
Add 27 molasses and water. Maka the balls of approximately 100
gn weight. Coat each bait ball with full cream dry milk bafore

placing. Use this bait for 7 days consecutively and increase

the bait amount as the consumption increases, there is no nePd
of prebaiting. '

BIRD CONTROL

S AVITROL

Avitrol (4-Aminopyridine) is used as a frightening
repellent. Birds eating the treated bait become disoriented,
give out distress calls, exhibit erratic flights, tremors and
convulsions before death. Distress calls. usually begin about
15 minutes and lasts 20-30 minutes. -The effected birds frighten

the other birds in the flock and causing :them to leave the avea.

Avitrol is used at a 3% concentration on the treated grain

.
fees
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and treated grains are than diluted with 99

(cracked cc
u ated crackad corn.

".1
parts of untvre

2 METHIGIARS

Mathiocard (3, S-Dimethyl 4— (Methyl chio) phenyl r;th
carbanata) is a chemical used to reduce bird damage to wheat,

rice and maize. It causes physiological distress which results

in avoidance of treated feod. Methiocard is appliad as seed -
dressing to v“ce~, rice and maize at 0.25% concentratcion.

GENERAL SAFETY PRECAUTIONS

Be No eating, drinking or SﬁOKlng should take place when
poison baics are handled.

2. All cuo

3. During the preparation of poison bait, pretective cloc

iy
impermeable gloves and, if necessary 2 dust mask should be wor
ate

nen-disposaile gloves need to be washed with soap and hot w
after use.

4. Poison bait should be prepared in a well-ventilated room

designated for that purpose only, and care shculd bta taken
not. to breath in or absord any poison,

5. All poisons (pure chemicals, concentrates and prepared
bai:) should be clearly labelled POISON and held in a locked

a

-3
o
r

cabinet in a room which should also: be kapt locked whan not in

use.

6. Contairers with poisonous contents should be clearly

labelled with the name of the active ingredient, its concentra-

tion and empty containers should be disposed off.

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

8.
posts.

9. After treatnenc all uneatén poison bait should be plcked
up; any ‘dead animal should be burned or deeply burried. ;

'. " 1wt daad e -. .o

A record should be kept of nunb;rs and location of balcing

. .l:\4
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10. Fumigation must always he done by a team ol two people
one to open the fumigant container, and then quickly close it
afrer the fumigant has been drawn.

1l. The applicator should always stand upward of the fumiga-
tion site’ so that the fumes blow away from hin.

12 'Stop funigation if either pavty feels dizzy.

13. When zccidental poisoning occur, an attempt should be
made to induce vonmitting until medical attention arrives.

NON CHEMICAL CONTROL METHODS

1is HABITAT MANIPULATION

All wastes, edible should be correctly stoved so that it
does not provide harbourage or food and then adequataly dis-
posad off. All the materials should be s:ored on racks. To
reduce cowvar, materials stored outside shauld be cff thz ground
and not stacked against or near walls. 1In poulcry oper¢c1ona,
keep manure piles away from chicken houses.

2. RODENT PROOFIN
. 3
buildings and foad storage containers can be made rod*1t
proof by ensuring no gap in the structure is mora than 7 mno
wide. Operings required to provide ventilation should have
pernanent screens fixed cver them, made from metal mésh such as
6 mm, 24 gauge expanded metal, which should be painted ¢o
prevent rusting. Woodsn doors should hava fitting gauge gal-
varised iron sheet upto a haight of approximately 30 cm on the
outer surface of tha door and frame.

3.  CLEAN FARMING PRACTICE

On arable land, eliminate cover by cleaning nzarby un-~’
cultivated areas of weeds, bushes or scrud including field
edge habitats and the banks of ditches and other water coarses.
Efficient weed cotnrol during the growing season discourages
the developrent of rodent infescation. In the post-harvest '
period it is important to eliminate crop trash i.e. by burning
and to plough the field as soon as p0551ble.



Differenc types of traps are available. n..ically there
re those that kill the animal upon being trapped, KiLL ¢~

Fig. 3: Live and Kill Rat Trags

in geod worrking ordaer. Sat traps so that are at right angles to
the wall oxr other solid object, because rat prefer to rua next to’
walls rzche:r than across open spaces. Set traps late in the day
and leave tchem overnight. Baic should be replenishad at least
once every 24 hours.

e SMCXTING AND WATERING

Blow the smoke of chillies in to-the:burrow. Place the
net on the bourow opening to prevent rat escaping. In some
areas fielcls can be flooded to kill rats. In some instances,
ditches cam be made all around the field to protect crop. A

trench of 1/2 m deep and 1/4 m wide will prevent most rodents
" from enter-ing the field. :

6.  WILD BOAR

The non-chemical methods for wild boar control involve
pig sticking, hounding, netting, use of swine fevar virus,
electric fencing, use of explosives, trapping and shooting.

BIRD CONTROL

L: TRAPPING

"Pilot control trials have shown that a decoy trap based on
nodified Australian crow trap (MAC), which is proposed to call
the PAROTRAP (Fig. 4) is effective in capturing live parakeets
and sparrows in the field. A5 e



‘.

.
b

Lxlitane

T

PERCHES 4—

A

\
X7

<

B

S,

NOT 7O SCAL

g S5
/ o Seale

femat Fout

L~
/\

FRONT PANEL (Make Yone =ith Loor)

TOPPANEL (Made 3)

)

EOLYS & NUTS

S
=

(Mase Muap)

Fig. 4: Design of PAROTRAP

ENTRANCE suARD

— ]

~| !

|

]

i SIE PALEL (ke D) |

i v 7= S

]
L



363

Scme adaptations are essential in the design of PAROTRAP
which ave as follows :

a. Th width of each longitudinal slet in the top
entrance rd should measure 1 3/4 inches for parakects and
I 1nCHLb for house sparrous. .

b. The length of each slot should be shortened to
measure 6 inches less (3 inches on each end) a difference which

create a barrier to prevent parakeets from climbing theirv wvay,
out., -

Ei Light gauga sheats of galvanized iron are cut into
four strips, 6 inches wide. Two of these strips are fixed along
the inner longitudinal length of the two out-most edges of tha
slots so that they hang vertically inside the trap at about 45°
angle, and other two shovter pieces across the inner width.

This deprives the entering parakeets from using their feet and
hooked bills in cllmglnb thelr way anywhere along tha length
of the slots. N

a. Mist Net: HNets may be bought in various sizes and
rmesh sizes. For sparrow sized birds a mash of 1 1/4 or 1 1/2
inches is suitable. Nets are attached to (4 m) long poles of
banmtoo, wood or metal (Fig. 5). It is most convenient to
carry poles of light alloy, cut into short length (1. 5 m)
long that can be joined as required.
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Fig. 5: Mist Net Setting
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b. Clan Nat: [u some-situations, nazting by us

ag a
local mdde—EI;;;th (40 x 15 faet) equizpad with a pull coxd
and proviled with techared decoy bivd.: and a suitable bait can
effective.y reduce a local parakeet pojyulation. ¥Provided that
this methed is being used before the omsat of damage anl
chroughout the ripening stage until harvest.

Pt gt

235 SCARING DEVICES

Useful scaring devices include the exploders,shell crackers,
rockets, scare crows, broadcast alavms and distresscalls and tha
most impartant, which is at experimental stage in Pakistan, is
raflective tape.

4. REFLZCTIVE TAPES

This tape is an elastic, transparsnt, synrithza2tic resin filn
to which 2 silver metal iayver is appliesd by vapor <z2position,
then coazad with a colourad synthatic resin. In Pzkiscan lceal

made tape is also availadle.

The tape reflect sunlight to produce a flashing 2ffact arnd
when strezched, it pulsates and produces a loud huming or scma-
times thunder - like noise in the wind. The taga is tied to ¢
tallest tzads of the crop-.or by creating the bambdoo poles adout
cne fcot above the crop heads with a 5 m intervals perpendicular
to the pravailing wind direction.

»

[

-

SUMMARY

Good control of vertebrate pests can be achfaved by employ-
ing chemical and non-chemical methods. The chemicals used in
vertebratz pest control are classified as acuta, chronic, fumi-
gants, chamosterilants and avicides. Cnly two rodeacicides
i.e. zinc phosphide and Racunmin are available in Pakistan.
Effective rodent control caa be made by using 27 zinc phesphide
cake bait followed by 0.0375% Racumin loose grain bait. In
godowns poison dust and liquid bait is recommended. In non-
chemical rat control, kill and live trap furnish better results.
For porcupine and short-tailed mole rat fumigation is a best
method. Wild boar can be controlled by using 10S0 (0.03%) or
Racumin (0.025%) baits. Shooting is also consicderable way to
limit the wild boar and porcupine populations. For bird control
two avicides; avitrol and methiocarb have been used in various
countries. Trapping, netting and usc of reflective tapes are
good measures to save grain from birds beth at pre--and post-
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harvest stages. Habitat manipulatien, redent and bird
prooiing of buildings, clean farming practices, cte. are
the precautionary measures to avoid the vertebrate pests.
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