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CONTROL OF VERTEBRATE PESTS IN PAKISTAN
 

By 

Iftikhnr 1. 
 n , Ylz Ahmad and Joe 
E. Brooks 
Vertehr..tO iest Control Project

National 	 ArlcuLtura Research Centre 
I'lrunabad 

INTRODUCTION
 
The cop:2rol of vonebrate pests is "7p>prtant to prevent


economic losses and to 
snaf-q'uard hunvn h -lth. 
 Tho 	usual

control practicu. 
involve the protection of food 	either at
pre-harvest or 
at po:i-harve:t 
stunes by chemical and 
non
chemical or mchnnica] 
means. Somet:imes ;PQ"2.d cotnrol 
can 	be
achieved v e:ployin 
 one 	metLod on ly, but affective and lastin 	 ]esul]-ts{r a!rc more usi 
lly.!dep~enden:l on]
t 	 Qu. ..... a io ofI
 

different .at0ods cit,r in combination or i.n seeuenco., that
 
is by integrated pest management.
 

C[IEMICALS 	IN VERTI[ERATE PEST MANAGEMENT
 

Cheminals used 
in vertebrate 	pest maa-nnement are classed
in sevetal categories, such a; rodcnticdaes, fumigants, repe
llents, avicides, cheoasterilants, etc. They are 
used 	against

several kinds 
of vetebrates such 
as rodents, birds and other
 
pests 20:e, wild hoAr.
 

Rodenticides, 	which 
are 	comnonly organic 
or in organic

compounds 
are 	classified arbitrarily (based on 
action) into
 
four groups:
 

1. Acuce or 	single dose
 
2. 
 Chronic or multiplo dose e.g. anticoagulants
 
3. 	 Fumigants
 

4. 	 Chemosterilants
 

1. 	 ACUTE RODENTICIDES (TABLE 1)
 

An acute rodenticide can 
be lethal following the consump
tion of one feed of 
)ait. ost of the acute poisons 	currently

marketed for the 	control of rodents have proven 
to he 	fairly

effective but, at 
the same time 	they are highly toxic 
to nontarget animals such as 
birds and wildlife of national importance.

Therefore, There can be 
high risks of accidental poisoning.

Their use is 
less 	expensive, however, 
the 	continuous use can
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Table 
I: Acute (Single Dose) Rodenticides and the PercenL of
 

Active Ingredients Commonly Used in Baits for Rodent 
Control
 

Percentage Active
Common Name Chemical Name & Formula Ingre ients Reco
mrended in Baits 

Zinc or Zinc Phosphide Zinc Phosphide, Zn1 P 2 1.0 - 2.0 

Red Squill Scillirosice Glycoside 
 10.0
 

C3 2I4 601 2 
1080 
 Sodium Fluoroacetate or 0.22
 

Sodium Nonofluoroace- 0.03 for wild 
tate, FCH 2 bcar control
 

Flouracetamide 1.0 - 2.0 

Thallium sulphate Thallium Sulphate Restricted 

Strychnine 
 Strychnine Alkaloid or Not recommended 
Strychnine Sulphate for rat control 

Arsenic 
 Arsenic Trioxide Rarely used
 

Norbormide 5 (a hydroxy-a-2-pyri- 0.5- 1.0 
dylbensy I- 7-(a-2-pyridyl
bei.:sylidene)-5-norbornene
2-3-dicarboxide " 

Antu 
 Alpha Naphthylthiourea 0.75 
- 3.0 

Vacor (DLP787) l-(3-pyridylmethyl)-3- 1.0- 2.0 
(4-nitropheoyl) urea
 

Phosphorus 
 Phosphorus 
 I t3 3%.
 

Seldom used
 

Barium Carbonate 
 Barium carbonace Rarely used
 

Bromethalin 
 C14 H7 Br, F3 N3 04 0.1% or 100 ppm
 



ca"j''cbat hn,'sad this adds cost to, Lhe controlopera-. 
~A~J tions. Ther' is'n~c, perfect antido te fo.- thpse poi'sons in 

case of accidents.~ '' 

2. ANTIC0.LANT RODENTICIDES 

The various anticongulant rodentcides have a similar 
physiological reactionginthat they disrupt the mechanism that 
controls blood-clotting and. cause fatal .nternal haemorrhiges 
to develop. Their~action is cumulative andiimost, except for
 
certain ofsthe second-gcneration materials, need to be ingested,
 

~-~'' 	 over a period of' seea ast be efEfective. Anticoagulants'" 
possesses wo main; advmhtheamover acute rdenticides: i) they 
rarely, if"ever, cause ba Wns, n ii)primnary' and'second
ay poi:n z to nn-target species are reduced and in 
effective antidote, vitamin K1 , is available. 

The older anticoagulants, introduced prior to' 1975, havce 
come to be called the "fionrst generation" anticoagulants because 
of their lower toxicity~to rodents. and-need for cumulative or. 

multiple dosing. After 1975, a new class of much more toxicanticoagulants were introduced, and these have become knownas. 
"second generation" anticoagulants.' Among these, some. require 
only one dose to kill all test rodents. The time to death is 
still aout the saie to 10 days, whether using 
"first generation" or "second generat'ion" materials. The fact 
that one dose will kill all'or nearly, all of certain Species of 
rodents after they eat'the bait, has le othe' use of these 
anticoagulants in much the same manner as,.acute toxicants. 

K. 	 The idea of "pulsed" baiting, where baits 'are laid' for one night 
but on a'once-prwe basis, has been advocated. 'Thirs. tech
nique has gene~a'lly been 'rather. success-fub and 'requires. lesser 
amounts of anticoagulan~t b'aits~ then would' be. used, with 'the 
.multiple dose. materials.< The .percent of' 'active ingredients 
in use in-each of the common 'anticoagulant rodenticides are 
listed i.frable 2. '""' 	 ''' 

Advantages and disadvantages~'of acute and chronic poisons'-" 
are given in Table 3. 

Fumigants are used tckill rodents and their ecto-parasites 
~'living in inaccessible areas in buildings, ships or in burrows~l
 

in the soil." Most fumigants are quite dangerou's, both to the ' 

persoris~using t1iem,,and to other humans or ani. als "trvthe 
immediate area. ' Fumigants havinga. molecular weight~ lessit1han 
29 tend to' rise sib,41y to the- top, of, the. buro~w systems~ when.' 

Sused in soil. Factors imnportant% in burrw~;f.Vmgnti'on are the,'" 

'K 
K'~~
 

'J 

' 

' 

VS 

' ' 
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Table 2: Anticoagulant Rodenticides 
 and Their Usual 

Concentrations in Fin:shed Bait 

Common .:e Ch,, ci :rne 	 Concentration ',:w/w) 

First Ge:rationAn ,lant, 

arfarin 3-(a-Acetonyl Be.nzyl)- 0.025Z
 
4-hydroxycouma r l
 

3Fumarin 	 - (a-ace ton,Ifurfur,.!))-'- 0. 025%
 
hydroxycouma rin
 

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

Pival (Pindone) 2-Pivaiyl- , 3-indandione 0.025% 

Diphacinone 2-diphenylacetyl-1,3- 0.005% 
indandione
 

Rozol (Chloro- 2 ( 2 -p-chliorophonyl-a-phenyl- 0.005%
 
phacineno) 
 acetyl)- , 3-indandione 

Second -neratfon Anticoatylnnts 

Difenacoun 3 -(3-p-dipionyl-I , 2,3,4- 0.005% 
(Ratik) te trahyd ronaph- I-yl) -4

hydro:.vcoumnorin 

Bromadiolone 
 3-[3-(4'-brom o[1,1'biphenyl]- 0.005%
 
4 -yl)-.3-hydroxy-l-phenylpropyl] 
-4-hydroxy-2H-1-benzopyran-2-1 

Brodifacoum 3 -(" 4'-bromobiphenyl-4.-yl]- 0.0G5%
 
1,2,3,4-tetrahydronaphth-1-yl)
 
-4-hydroxycoumarin 

Flocoumafen 3-[3=(4'-trifluorome thylbenzyl 0.005%
 
-oxyphenyl-4-yl)-1,2,3,4
te trahydro-1-naphthyl-4

hydroxycoumario
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Table 3: 	 Advantages a:,d Disadvantages o;- Acute and C(ronic 
P o LS01S 

Acute 	 Ch ro c 

1 Adva n ta.f, s 	 I. ,d v n ., 

1. 	 F,..;t kill . Does not cnn-e bi ;hyness 
2. 	 Dead bod es seen by use.r 2. Cood contro 1 b' in expert use 

3. 	 Effective 'There anticoagu- 3. ,u;tdo ecreases pocsi
lnt resistancea is a problem bfiliy of accidental poisoning 

4. 	 Relative Sv, 1 a c un ; of 4. 1a' , -, se of low 
bait required per kill co11r' t: Uc:n1 

5. 	 Very loa., ce-',.-21".:.ntion mean 

activ e r, l-eat per:I cost 
kg o b it i ; 1o' 

6. 	 Ant ".' effecLive and 
prac i c 1. 

II. Disadvantages 	 II. Disanvint-es 

I. 	 Require pre-baiting to I. Bodies 1 not seenge :ra'ly 

achieve practical control (die under cov:r)
 

2. 	 Ca!n> ba t shyness 2. Tend to , n on-s elective 

3. 	 Ever.t0i o a fe,., ant ido tes 3. SI .; to . t ; do:ni an t rodents 
exist.;, t : to givi them may eat lethalo:era! doses 
is snort wa;t._'n as" ntaI' I"c rease 

high concentra

tions reqpi red making active 4., Polat iv I larg. amount of 
ingre dient cost per kg of bait requ.ired .ocr raont kill 
forrnulat ion high 	 and ca. lead! to 

4. 	 Relatively 

under baiting 

5. 	 High concntrautions required 5. Anticoa2;u!;nnt resistac 
can lead to mn V tab lity 

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

7. 	 Formulation options restricted 
almost entirely to baits
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:oi;ture contents, the part ice size and peros Lty of the soil. 
Sandy soil. may rer:2er fumigants virtually ineffective
 
Commonly t.qied fu:t ts are 
 al] I iniu:: phb.ph de, hydro.en
 
cyanide, meth,, br1 ,ide, carbon 
 sulphide and carbon monoxidn.
 
The char-ic:, :tics of common rodent fumigants are litsted in
 
Table 4.
 

4. C{EFY0TEWI[ A, S 

Ther, are montlv organic compounds which temporarily or
 
permianently s,-rilize 
 the mal or fema le rats. Rodents in
 
general are prolific breeders and ono fertile male 
 rat can 
breed with dc en. of female rats. Terefore a partial reduc
tion in th ferEile male popul]at ion has no effect upon reproduc
tion. Keepi, in view of tis problem as com intio, of toxic 
and ster!!ity !ct .is dasired in a compound which can be used 
effective :. 

Ep ibloc iq both an acute toxicant as well as a male
 
sterilant agent (non-reversible sterrlity), beside killing it
 
also prevent the passa;,e of sperms in male rats.
 

IDEAL RODENTICIDE 

The foulo,:j g are the desirable factiors which should be
 
present in a rudent icde 
 and be kept in mind during planning
 
and operatonn of any rodent control campaigns:
 

i. It shou,ld produce painless death 
2. Reidily .tr .ed (only in dead animals or in the crop 

fields) 
3. Odourless and taste les 
4. Can be 'ailycounteracted with a perfect antidote 
5. Slow acting 

6. It should not create bait-shyness 
7. This should not cause resistance or immunity to develop 
8. They should possess hi gh re-rcceptance property 
9. In baits they should have long half-life 

10. In-expensive 

BAIT FORMULATIONS 

Rodenticidai 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 additives.
 

http:hydro.en
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Table 4: So::e Characteristics of Rodent Tungants 

Fumigant ChemicaL
Structure [alec. 

z. 
• 

Ph 
Jogc.
Action 

L:. 
(,0
Mgb/ii . 

nvsio-nfha,-
a)le 

Heavier 
t 32. air•.. 

Hydroge:! 

cyanide 
C 27 CA 0.04 Yes 0 

Carbon 
monoxid 

Hyirogen 

phosphi de 

CO 

H3P 

28 

34 

CA 

I 

(0.35Z 
Conc.) 

0.8 

No 

Yes 

No 

Yes 

Carbon 

dioxide 

Sulfur 

dioxide 

CO2 

SO2 

44 

64 

SA 

I 

(20-30% 

Conc.) 

1.6 

No 

No 

Yes 

Yes 

Methyl 

bromide 

CNI. Br 95 I 3.6 No Yes 

Chloro-

picrin 

Ccl3 NO2 164 1 2.0 No Yes 

CA = Chemical asphyxiant 

I = Irritant 

SA = Simple asphyxiant 
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1. BAIT BASES
 

The bait bas makes up the larjst proportion of the bait
and should be selected on the basis of its high preference to
 
the target r avaLilability and acceptabl
species, oady cost. 

All of , cra il:; ooIl. . in canCgras y own Pakistan 

be used a. rat ait, Test; in many countries and nadpr free
 
choice siru..ias h.nve s' wn that maize 'n the stou bait 
mate
rial, closely 0].il-d by oats. Then co.; rice, Cha, wheat. 
Normally, any goed v isqi cc r soeral suitable and may be chosen 
according to local availability and cos. Very often, specially
for use on arable 1:d ,'c whore food is in short :upply, poorer
quality materials such aq bran or mrid.l iij>; may e'satis;factory. 
However, it is ta: ly - ces;ary to u , a higher qnilitv bait to 
compete with the attractions of rodent's rep'i .ar di.t in places

such as food store 
 ar' grai fields near harVest: time. 

Pr:pari it: or nga Mr use as halit is ano(1 ther Lm:portaut
factor for §nc:s s mist he cracked or crushed Lo the
 
size of wh,.: 
 or -ic' rains. Oat; must i, rolled or crimped

and wheat should bs crushed lfgh:,ly Hr cracked. Only rice,
 
easily available in the market in 
 the broken form, need no
 
special processing and Ot is reasomabl I 
in price and always
available. The reason for the crackinq, crus hing or rolling of
 
grains is to aid in the 
adhe rence o. the poison and/or its 
mixing in the ait. 

2. ADHR.:,TS FOR RODENTIC [DES OR BINDERS 

It Ls 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 dowr. 

b. The binder greaty 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 oil tend to increase the palatability
 
of the bait slightly and water increases to markedly. Paraffin
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wax 	 gives thm bait partial protect, maai2ist attack bv insects 
and -ould aa pevento; it from being washed away by rain but
tend 	 to ruduce palatability. 

3. 	 W A CT-.' 'ANQS; 

Apart from oil and water, only sugar at a concentration

of about is .1 ablished in the
5Z ala in::'ro.ing palatability
of bait to crm'oa il lcous. It does, ::.w.ver, finr:uavnv; ti e
susceptfbiit- of bait at:tack ants.to by AjdLitivcs, such as
molasses, men;: mail o fish meal notare .enerally fourd to
 
increase 
 thn aua cIvi:ass of bait. 

4. 	 BAIT PR!- EVATi'',
 

Paranitrophma>;l 
 at 0.2 2 or d e-''droacetic acid at 0.1Z
 
may be useful tu 
stop bait going mou!Qy in tha warn, humid

conditio:s. 
 As toy rncu:d the pal atab ility of bait some what,
they should Enat husn;d u less; experience has shown that they 
are necessary. 

5. 	 CO0LURiD DYES
 

Coloured dyes or pigments for rodent baits 
are recommended 
because:
 

a. 	To protect seed eating birds 
(n.version to certain
 
colours).
 

b. 	 Prevent possible human and livestock accident. 
c. Aid in bait idpnmticaLion when stored and in the 

field.
 

d. Aid in bait mi::ing to assure thorough mi:ing.
Both oil and water soluble dyes are added to the baits 

such as blue, ;mitrosene black, green,fast lampblack and dark 
pink. 

PREPARATION OF BAITS
 

1. 	 CALCULATING THE BAIT FORMULA 

a. Mhen using a technic:,1 ingredient, such as zinc 
phosphide (100), calculations are straight forward. To prepare
a 2% concentration of finished bait, simply add 2 kg of zinc 
phosphide to 93 	 kg of bait ingredients. 
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b. When u.,iu., concentrates, the rule Lo rememlbr is todivide the percent of the concentrate by th. final conceni-a

tL,,n desired. The answer oYa.ined will 
bu tUe total numberirts of bit i.jrejLentq need-Id. 
of 

Si.ply suhstract one partfor the c c,_,ntrara and " re:.inder wil be the bait inf,,ru
dient s. 

Example: 
 (i) a 0.57 concent rate, fina]. mix to be 0.025Z.
 
0.5/0.025 = 20 

Mix I part concentrate with 
19 parts bait
 

(ii) Racumin a 0.75Z concentrate final tomix 
contain 0.0375
 

0.75/0.0375K! = 20 

Mix 1 part concentrate with 19 parts bait. 

2. METHODS
 

We uill discuss the methods of preparaion of zinc phosphide and Racumin baits 
as these are only acute and anticoagu
lant registered poiscns available in the market. 

a. The proportion of the 2N zinc phosphide rat-cake are: 

48% flour (anti) 
48% broken rice or wheat or maize 

2% zirc phosphide 
2% cooking oil (vegetable oil) 

A sample formula for field use is: 

2.5 kg flour 
2.5 kg orrice, wheat corn 
200 gm edible oil
 
125 gm zinc phosphide (being marketed in Pakistan 

by Jaffer Brothers, contain 80% active in
gredients)
 

Plus enough water to make a stiff dough 

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

ii) Add the zinc phosphide to the mixed dry ingre
dients, mix until the mixture is 
an even grey color.
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iii) Add the edible oil and mi:: 
well
 

iv) Slowly add the water and mix until a stiff
 
better in formed.
 

v) Place 
the bait on a smoo!h surface and roll flattill one centimeter thick. A wooden for- and a piece of pipe
CL rots. " wood can be used to ensure rapil rolling and uniform
 
thickness.
 

vi) Then usnic a knife, cut the flat tened bait into
 
squares about 
the size of a five 
paisa ccitt.
 

vii) Place in the sun to 
dry for 2-3 days, turning

occasionally. Protect frotm dew aid rain.
 

Viii) Store in a coot dr. place b'y packing in piastic 
bags. The iieq,.c,
& K',n, the bait is very important.
Zinc phosphid, 
r ict; Iow,-l t h'wat r- : release th poison
gas, phosihine, B' 
 ddi: the &I Lo the dry grain and zinc
phosphide ON. the coitsoil UP zincm i:-cd' particles and
 
reduces the ,,atc - co a 
 Wli tl he p f: ..
 

b. Or= In: To pr'pare a Kcunfn bnit use fairly clean
broken rice, crc.:, wheat or cric ma: . Place 19 partsof the ...n in N ot o i . .Ad just enough
edib]e or cooking oil to lig''tlyv coath i rai:. Whuen the two
 
are iL:.,d, continue stiri 
 g .his sltowly addin one part

of Lice cuin minter"mx, 
a light blue Powder. Mix till the
 
grai i0 evenly coated.
 

BAIT PLACEt4ENT TECHNIQUES 

I. PADDY 

In paddy che treatment of the fields begin 3-5 weeksafter the nursery plantavion. 
 Loose grain baits of anticoagu
lantb packed in polyth 
 e bags (100 gn) or the PVC pipe perma
nent bait stat ions are placed on the field dikes or bnds after 
every 15 m. When field size 
is 0.4 ha. a: one, bait half wayalong each bund and one 
every ilnversectic,-n betwQn bunds,when
field size is siailer, the aver:ige distaitce between bait points
is kept about 10 m. Treitments with three weeks intervals are
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 palvthene :7a 2; a nrmanent bait stations give the
bait adepite protection frcor the r and de . Each 
 anticoa
gulant ba t p:- ii : the F eld tar.-:r n'uaberis [v fixing a 
f-laue st c 1 the so I. This nake ,, ,.the successive
 
treatmeii,. 
 at the fix.rd bait poiLnts. 

"at: caike" bait of zinc 
1 iho, phide or other acjte poisons

are app lied on the bin's, 2-3 pieces 
 at each bait point place
ment procuure and rir.e table '.s the same as in case of 
ant o t-L.Cag.1ants 

2. IN{ ;AT 

Ba tin Z can be conducted on the fields about 6-8 weeks
after so.ing. Anticoagulant 
 baits are applied on the bunds
halfway alan ; each bund and one on the intersection of the

bunds . IecauSe of rodent 
 burrow activity in.side the fields the
baiting is done znslde 
as shown [n Fig. I and 2. Treatments are
 

rnn b31 

4 .*¢icg,
 

Fig. 1: Spot baiting inside 
 Fig. 2: Placement of Racumin
 
the fields with Zinc 
 bait inside the fields
 
Phosphide at IWheat 
 and along the bunds.
 
Flc.ering Time.
 

made with one month interval and bait replenished where it 
is
 
required. 
 "Rat cake" bait of zinc phosphide and other 
acute
 
poison i- applied on the 
field burIq after 15 m interval or

halfway along each field bunds and 
at every intersection of

bunds and then making a transect inside the plots. 
 The active
 
and open burrcws are treated along the baiting lines.
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3. SUGADCANE 

Bai:.ing in the .".rcanefields is carried out almost theSame Wa: inas "..i' plots exc,.t that 0:.7., one baiting lineinstead of the,= i; established in r:P middle of the field. 

RF ENT CONTROL IN SHOPS AND GODOWNS 

In odow', W ere ,e,'y rodnt :e- C: it : a() recordeduse 5 or 2Ac phodsphid tracking o...d to kock dow
-pulatin qu.ckly. T'hi's tracking p'L 
the
 

er should usedbe insideproite wooden lt or aitntions 
 sos pipe bait stations(45 cm Ire, 10 ii dimter). These bait statios are placedalong th 'all. a- an interval K 10-5 m. If the godow;n isbig, pIace these Wl't stations in tWlt i1lt) uf thi godo.ns
besiide the concr a pil]eis. This opevatfon is conducted
for 3-4 ... only 
 and then WLb zinc phosphide powder is replacedby 0.752,' croin trackin" p'owdec Tr.acg powder of zincphosphide ca.' radu eiLy by itmixing thoroughly with Fullers' 
earth ( ' It; m' i. 

Da.: baits such as fruits, are attractive to rats even
when the'y refuse dry 
 grain baits, but deteriorate quickly. 

As moast godo.m rats need water to drink, the water solubleanticoagulant bait has proved successful. From ChemdyesRacumin 8.0, pro-solution is available from which 
Ltd. 

ready liquidbait can be made. Use in automatic poultry drinker.waterPlace the. after 10(-15 m. Check them after every days2-3 and 
replenish. 

RODENT CONTROL IN POULTRY PARMS 

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

Zinc phoephjoe bait can be used in the protected baitstations and place these stations along the walls with 15-20 mintervals. Lateron the baitsame station can be used forFacumin baiting. Tracking powders of zinc phosphide and Racumincan also be used as described in "Rodent control in shops and 
godow'ns 
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K• FUMIGATION 

The mos;t effective way of controlling porcupines is tolocate an cccu bed den and fu:igating this to kill the occupant.
Insert 10-15 tablet; in active den with the help of long handled shoval whici is then packed with b-ushwood or vegetation
and scaled firmly with dirt. A new burrow, or on: in hard stonysoil 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 65 weight sodiumby of nitrate and 35% grinded
charcoal. Devices weighing 200-250 gm of ingredient can give
80-95% reduction of porcupin-s. After igniting, the device is
placed dep 
into the burrow. The burrow is sealed with brush
wood and dirt. As a result of burning, carbon monoxide is 
released which kills the ania]. 

The sa=e techniques of fumigation is effective for controlof mole rat, Nesokia indica. One tabJet of phostoxin is usedfor 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.
 

Permanent bait stations with strychaine treated (5.65%)

salt blacks can 
be used in forest areas effectively.
 

WILD BOAR CONTROL
 

Wild boar must be fed 
on entreated 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 that
 
is being currently used by wild boar.
 



363 1. ACV POISM 

l1080 idium fluoroacetate can be used. Follow the follcw
ing basic pri:-ipl s: 

A:. Bp the progra::nne with a free feeding using un
poisoned baits.
 

b. Unpoisoned bait feeding should continue for a period 
varying from 4 day; to 14 days. This depends 'on seasoal
 
conditions and avai]ahility of nn tural f51.
 

c. Lay ie e°'ison bait (1.03Z) :&eat flour bait balls 
+ 2% molasses] at na::imum of freea time when level baitirl-; is
 
reached i.e. when all the pc-g are drarn Dut from their hide
cuts in a given ::arget A:-,, 

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

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

2. CHRONIC POISONS
 

Racumin, warfarin and brodifacoua are chronic poisons.
 
The bait concentrations for the said poisons should be 0.025%,
 
0.025% and 0.005% respectively. Use whoat flour as bait base. 
Add 2% molasses and water. Vlake the balls of approximately 100 
gm v:o!Zht. Coat each bait ball with cream dry milkfull before 
placing. Use this bait for 7 days consecutively and increase
 
the bait amount as the consumption increases, there is no need 
of prebaii:. 

BIRD CONTROL
 

1. AVITROL
 

Avitrol (4-Aminopyridine) is used as a frightening 
repellent. Birds eating the treated bait b '.e disoriented, 
give out distress calls, exhibit erratic fl!i ,ts, tremors and
 
convulsions before death. Distress calls us :ally 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 area. 
Avitrol is used at a 3% concentration on the treated grain 
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.raked corn) and trea uv* grains are then diluted with 99
 

7arcs of -atreavted 'acked corn.
 

2. MET::70CAi.B 

Methino arh, 3, --Dimethyl 4- (M'-thyl uio) Ihc: l m!.th.'
.:rbamate) i: , cheical ,o to reUnce bird 
 damag to wheat,
rice and ::..ize,. It cause-; phy.-;i , di.str which results,.ical i

in nvoij,:nce of treanted food. 
 'et hi carb is ,ppli.,d as seed"r, ;n to wheat, rice and mai::e at 0.20. concentration.
 

,ENERAL SAFETY PRZCAUTIONS
 

1. No eating, drinking or :noking should take whenplace 

poison baits are nar.ed.
 

-. All cuts and abrasic, on the hands and arms should be
 
covered acore starting work,
 

3. Duritg the pr.-aration of poison bait, protective clothing, 
-:apermeable gloves a:nd, if necessary a dust mask should be worn,non-disposable gloves need to be washed with soap and hot water 
after use.
 

,. Poison bit should be prepared in a well-ventilated roomdesign ! :,or that purpose only, and care should b: taken
 
not to breath in or absorb 
 any poison. 

5. All poisons (pure chemicals, concentrates and r-pnred
bait) should be clearly labelled POISON and held in a locked

cabinet in a room which should be
also kept locked when not in 
use.
 

6. Containers with poisonous contents should be clearly
labelled with the 
name of the active ingredient, its concentra
tion and empty containers should be dispo .d 
 off. 

7. When poison baits are ]id, the occupier of the land orpremises should be 
told their whernabouts -. so that children,
 
livestock and pets can be 
'ept away.
 

8. 
 A record should be kept 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.
 



thhel
oneto pn:4drfuiatcnainerysianddpa6
, then
quckyclsei
 

.; 1i2, . ' Stop :fumigation iif,,either party feels :dizzy.: , . :.:' - -,:_i 

1-3. ~When accidental poisoning occur, ?an:a'ttempt should be . ."
i , made to induce" 'oitn
until medical: attent'ion arrives:. : : 
 .::.
 

NNCHEMICAL CONTROL METHODS
 

I. HABITAT M[ANIPULATION 
:i
 

•,All wastes, edible :should be correctly stored so that it
peioi-t is 
 imoran 
 toeiiaecrptahie.b
•i'! :does:and7 to not provide harbourage or food and then adequately unn

displug 
 the1 fil asso 
 s osbe
 

"posed off. All the materials should be stored on racks. To
rdc"cvr materials stored 'outside should be 
 off the ground "":i 

• keepmanulre piles a wa y from chicken :houses.. } _ ,--: :: 

7 
 7 '
 
buildings: and: foods torage containers can-be made*rdn
proof-by ensuring no 
gap is the struchaneismorethan7mm
 

.....•wide., 
Openings required to provide ven'tilation should have
::i:ii-,, screens fixed over them, made! from metal 
:':.piiermanent mesh ! such as :/i}:i: 6rm, 2:4 gauge e'xpan:ded metal, which should-be painted .to i. : 

#:-i:.:iiivanis'ed iron sheet upto a :height oif approximately 30 cm on the'):: 

3. CLEA FARMING: PRATC 

On:iarbl lad lmvtecover .by cleaning nearby un- ,
 
cultivege .weeds, bue or scru
a' td- areas of.. inluin field
edeabttsardthe :banks ofditdhE;: 'and..other .wate~r coair s ' Eficent wedctrldrn he ,growtilg ' seaso6n d i s o u r a ge:s : ::::c ::L•(i i : ,i 

the developmen of
77 7 I4 ,-477777in)othrie 

i 
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Diffwent typo: of traps 
are ;avn:blh,. Msicnly there 
are those that kii the anim.al upon 	being trapped, KILL OR
SNAP-TRAPS, ad traps 
in which the animal is r :..ht alfv ,

LIVE T PV ig. 3). BeLfre s<tt in' traps 
ensure th at they are
 

/ I, 	.... ... -

Ar} . " <-' --

Fig. 	3: Live and Kill Rat Traps
 

in good wor-ing or'er. 
 Set traps so that at
are right angles to
the wall 
or other solid object, because rat prefer to run next to
walls 	rather than across 
open 	spaces. Set traps late in the dayand leave tbem ove rnig;ht. Bait should be replenished at least
 
once every 1, hours.
 

5. 	 SMO KIV .....AN 	 MUM 


Blow the sak" of chillies in to the burrow. Place the
 
net on the bro, sa :i'ng 
to prevent rat escaping. In som!e 
areas 	field V to
,can floode k11 	rats. In some instances,

ditches c.5 
 ,ound 	the
M 	 am,:. field 
to protect crop. A
trench of 1/2 
 ap 0 wde 'wil 

from enter' : trhe Ef' d.
 

m dee ad 	 .. prevent most rodents 

6. 	 W[LD MI', 

The rcn-cheicai methods for wild boar control involve
 
pig sticking, hounding, netting, 
use of swine fever virus,

electric fe'-cLnU', use of explosives, trapping and shooting.
 

BIRD 	CONTROL
 

1. 	 TRAPPING
 

Pilot control trials have shown that a decoy trap based 
on
modified Australian crow trap (,\LAC), which is proposed to call

the PAROTRAP (Fig. 4) is 
effective in capturing live parakeets

and sparrows in the field.
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a. The width of each longitudinal slot in the top4
entrance board should measure 1 3/4 inches for parakeets and
1 1/2 inches for house sp,,jrrows. 

b. The length of each slot should b'e, sho.'tened to measure 6 inches less (3 inches on each end) a'difference which 
create a barrier to prevent iparakeets from climbing their way
out.4 

4 

c'. Light gauge sheets of galvanized:iron are cut into .
four strips, 6 inches wide. Two of these strips are fixed-along 
the inner longitudinnl length of the two out-most edges of the
slots so that they hang vertically inside the trap at about 
angle, and other two shorter pieces across the inner width. 
This deprives the entering parakeets from using their feet and 
hooked bills in climbing their way 'anywhere along the length 
of the slots.. 

2. NETTING 

. 

a. bst Net: Nets may be bought in various sizes and 
mesh sizes.L For sparrow sized birds a mesh of 1 1/4 or4 1 1/2inches is suitable. Nets are attached to (4 'm) long poles of

":!- bamboo, 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. - .•' 

-. . 

.4" ILI I 

Fig.:5:: Mist,-: ': Net Sett.i ng i ... , 

4' 
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b, ~Ca..NnPsOmOe sit",t~rv
D etngyu1nlocal made clam-net (40 x 15 feet) eq :pped wich a pull 

' 
cor 

'I*.::,:and prov'iCded with tethered decoy birds and a suitable bait
effectiveliy reduce a local 

can 
parakeet population. Provihed that

this method. is being used before<'the 
onset of damage and
 
throughout the ripening~stage until harvest. 

3. SCARINGC DEVICES
 

Useful scaring devices include the exploders,shell crackers,.
rockets, scare crows, broadcast alarms and distress c,111 and the 
most important, which is at 
experimental stage in Pakistan, is
 
reflective tape.
 

4." REFLECTIVE TAPES
 

This tape is.anj1: astic, transparent, synthetic resin film
 to which a silve":'metal layer is 
applied by vapor deposition,
then coated with a coloured.synthetic resin. 
 In Pakistan local 
 hinade 
tape is also available.

S:The tape reflect sunlight to produce a flashing effect and,

when stretched, it pulsates and produces a loud huming or 
sometimes, thunder  like noise in the wind,;

tallest heads of the crop 

The tape i' tied to the
 
or by creating the bamboo poles about
 

one 
foot,: above the crop heads with a 5 m intervals perpendicular
 
to the prevailing wind direction.
 

SUMMARY
 

Good control of vertebrate pests 
can be achieved by ..ploy
ing chemical and non-chemical methods. 
 The chemicals used in
vertebrate pest control are 
classified as 
acute, chronic, fumi
gants, chemosterilants and avicides. 
 Only two rodenticides
 
i~e.'zinc phosphide and Racumin are 
available in Pakistan.
 
Effective rodent control can be made by using 2% zinc phosphide

cake bait followed by 0.0375% Racumin loose grain bait. 
 In

godowns poison dust and liquid bait is recommended. In nonchemical 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 1080 
(0 03%) or
Racumin '(0.025%) baits. 
 Shooting is also considerable 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 use of reflective tapes are

good'imeasures to' save grain from birds both at pre- and post-

'" 
nn 


ns
 

' " i ,i 
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harvest s'ages <.1a' itat manipulation, .odent and bird
 
profing of buildi-ws, cLean farming practices, tc are
 
the precautionary measure-s to avoi.d tLhe ertebrate pests.
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