
JS crl+-.,,L* r .:,Ui

\rvt-w.\rY ,l:,?, L>

Spermophilus *){S jr" F ,J; t C3.).x;$.tb gt.r.
ii ,Slt L ,-# ,-iy J:.- .,il ,i.trji 3 fulvw Lichtenstein 1823

Study on reproductive biolos/ and test of several rodenticides against

Spermophilus fulvus Uchteosteh 1823

tSt-tb tg$4l

.r^S.Sh.,,L* .1 c,lii .-LLi.-; .-3,

.r5?

,:L U-t;- ;.tl,t--t -r.rle-i; riL:. r- -p JrrS u.J. dt^ajY ir,=l.rj|.-..,i -11.:l; lL

tsJ\.1r j- ,t 6ltJ.+ )Luj,c---+ c-; ."r.: ta;i r=.a r, ll$l \fvY 3 \fvf 6QL

;3;, vl l rt ;j,.re 2r ;r;.- :1"r,.; ;3t, .qrrs;=; .rt 9 j; \SV t)-.2 b J J ; )L)
JJ:jti. J JL J5 rt .<,..1j,,1+ ,11 6,1b2L c,Li) ..r, pSVf q ,vA\ ,5U ) j 6\))a o j,
d) .1132 L .;t-:l r y, iL;, t- g I c=..+ rjly .tl;+ .l_rj ."uLl-. ;31 Y0 ,g2b-2L

Av J \ \V.: .:i &.g;k(r r-.u13,3,;rc.:.^? ,-Sli otil.b J ;tl- .t-:J o-:1: C.-f
J;S ,512 ..4t J ua;t c-t t cSl,l) li t tl'rl.r-r (:rirr; ,:u'- 3r .2r 3,115 ,l3r
;.5lrr-..t:;; jS )lt.rLL,l :1j,1$: r- t.st^r. sv,.',t|F|)y Lj 1- ,J*j,--,14-
iL r , t ti j t' /.lf/r r 711/1 Olj.- ,j lJy:L5r, 5,9; jt sr"ii jtd;rt<, t .:.,Ur

t 7 J2,a. ,515 *) uf rl.i^;l Ji J ll-.i5 o. ), J' \9 S )lS a J..l'.:.2 (-ri;r_,.S

.r- ,y5;, C-i+-? y rL-; lilil u- ..g:Lr:il rir-a ;:-:b

r.li.r
.! .r.,,l-f ,.-l .ftrJL !,1r..r,.r ,gtrc,ii tl 1!. Spamophihts fulvus *.# i:.
.rrt' :l;j ,tir r:- u j::.t_t!;--l .lr .gt.r.t(:.-,-j .(faghizadeh, 1982) - l

(Ellerman and Morrison-Socott ,1951) J-iLs. ar,.' 91a I rlE-;tiil JL-i ,du-jlJ,
jl -ljJl,', t..:jF r..t Ltc-,1.r- j;.)lts;)i )l ir3;.-1j. cr_f Lj al,--t .):
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c)K-l br-)_r, .t;fr)l .(Etemad, 19'17) S. f. hypoleucos, S. f. patthianus, S- f. concolor

.,,, ..u{- ,r,,- Citelhu fulvus fulvus lU c--j J JJU- u$'-\ g5a j J5l i25 y.; 5>

^,f ,--; ,- (^"-sJ r OUili ,,ll+.:tJ!i .,ru-iJj) trlyl JL: J)u-l ..,18 .5le2rJ5

J-iLJ-----, irl' '. nigrimon anus , oxiaru$ , orlov rSl4,l t t- fulvus

45 JIJ I .rJj, JL-: J J I Jl; ;1,.t: 6 rti g.+ csLri.r .(Gromov and Erbajeva, 1995)

-r!i)s-i dL.j-i l: u+z t J.f .j>til d.,. r L:J .LtJ jl r-.il.rJ Jli ui'l-' :-s.3,

.(Etema4 1q77 ; Taghizadeh, 1982)

J oh-jj cgl+U-l .J: ,i c-.',.-+ j: 1 r5.r.., .rlr,-l 1.r 9)15 u" t, livl j-" SJSIJ
r-:L.r- dL-lF dU-l d--- o; JL- Jt 613':3,.'ri JL) e JLJ 2r cil.e rrl.i^,r

.(Harrington, 1977)

Elr-.t ,r arf 
1t?.,1 

.--,Li"i:j o .tl3:r, Spermophilus ,,,:.:- c="-rl _9 .:.,.,1L-; ._2L-2r

$1 A-;-+.9lrH 3 :jl.:..2.rr 
-U1 

n, 
1L:.:-l t r.rlrtJ r.rrl;r:- 3: .2 

jg ,,-l 6 rJ.1L.:l

lLJ"- --.-i.)J-:" glrL j i:-" ,1cJ crL;J) t J.u!L/ aVl 3 6i_;51:S c. .y"a>,.

.:1-; c-{-? tii (-1;l .r[i:-l q pl.ril l-r.--,$- ;;5 t r.- -L );S i .(Marsh, 1984)

&! .+it' dk*ili rrlj.13L5l,=.al 6.5:La:il .:l ;- .l a-i & ! ;,1 ;l e t - o, S V t,
rt-.1 4 jrr*-rsl .:.,U1!. olral .Jr .(Kidirbayev, 1980) i-l.J-: j,:j !-ii t-\,-1L,J;S
,,SJ)*:,r:rt l1l-til J;L.J;1,t UJ ..:-1..t-i ;l+,1 :rl+ o!-l tt, )t )rr,,. r )..a.zn

,gtr.t*"a.1 .,iLU-i J*; U r-i !;.r;r ; ,)l"i-r ,gl{.,1 .gtgk-l _2r y,r>tS r"j. J--.; !;,
.:rJr,JtL .-la- .5 s.tlf- 2t ; ,p ;r. tt- ;E c)\ O,-l

./)t it)
,y-: j b/rl -1:19; ;[1 ,r=;t!L c:,:,rLi-"- .-i .1.1*ys; y ,rtt tsy ,*L
;""',: .gly.r..:.r.:..-,t .::l s.:,-2- f li J Jq j FrJi .:J., 5 r3,.t dl"r,-r gL-l ;r d:,ri1rr5.1

e J!'t; 6tei) q.l5 J;;L )-rrJ J dl.rJ5 ! c*; ;lr5l; r- L 63kir .- ;.,.; &_ :: f li
pla;l cSly ..1.r- .r-)L-i .rr-l5 rr ;r."r-i jL dL^4;) )lJ'ij .:rL Yf jlu- J fl$l Jt r r*;
r.-, {-i f[il \Wf ;'\rW.gtrJL ,; Jl t ; .ldl4.lt .* 4j}:* rS\*s-t jl ,5"aa

\.t- A-:i Jlr -t .5r,!r e.rl+,j -iPl.,,r ,ri 6..-,r .-Li lr ..-,lril L rnlS dq-iJ,

rr.ru-: ,...rUrj !- 5,J..,|. Jt-i 6L.iY u ii ;42 j,-.\ ;ly (-l!, t- .Ji FS jl .iti:-l

,:;1 .r6.u.1+ .l(.',U.1i .- t ;, ..r:.r.: rt<-.! r-.: LadY ;l l-ple.- .,;lj _e -,i 3l tri)
r r:iL- JU:jl ./tJ 19h.,L* ., c,Ui .itii; A--r, ,\ )rl:S 6-Ujriq .:,,U.i,.:
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1l,t-il r-rl.t-r; 2r r3.7 j- 62 tltn s ,;isL-: 3 lnr:i ;1 .! rr JjJ J cy T a,rd ! .' : :

,F ,rt 7t '' :t JIS ,,:'s: ,:t;rS:L,';ll '"--r t|'^rls "r:' |E a1a 4;la "t'-arl

.r.,rr o/o oO tsl:*t;t)*U:t'-)J,. .rL t.:,11 jY ;Q 
(,rJ, ru,.,l rr) ij) Sl-f ,rri

: n.t: +g 1- s )e9-2L c>-;i L j);. ;l 6.la;r Y !lj..l ,.r-t!.ra rt- ,,- 6,I;-,1.er .., -a;

;.;;.r- ;L!:b.+l r c-l j+Ji 5 4 .5 (.t-.".l, Or +Li-i l3;,Ji)
d crl-;n .r;Jy..rL; y+,*;.9: -y5ii.-$1j1.)l; I drir"-r .J-.i..rti:-l ,r<r (PH3)

1 i &) i tyi r-J ,.-i '.ar 9l;-. ..r.-: osLiil ,-.1..7,s u,-l J: A\'-l )5 r.-J? J j-S oiJ)
..4rJrf; tUY .r5l.,r ('- c,.-eJ1.rr !'bs., .f..r.r*l1lr jrJ Ji,6.r, d\ . JLi dy

,rt+ r:) :,.-Eii.- tt, 16:t t> n; t.> Jl ,lt i a,Jr-j ,-tr..". j.ti, ;*; ,Sl1

yL-i r..,.1.r.2r..r.i,r.-.i.+J-s tAd! u* jL3Jl; jl AA)-+ AlJ-t,r-;- tJ_5 tlS

lJ) f- d)15 JF {.i ,t'r-it Jel j LS,l.16 il u- .:,L Yt &.1e:15i-j + b jJy-l,l4r'

y 6ly.ur- 611.G uJ )l c,.i )^ ,6)liJ.lLi ..r,-.rJ.r-: .,1t 6L.d) ri d\ ' ol +.?

JyS ,g j,i ;tt ;l .rti-lL ..r-: yf3 u,i,r ,r .2r ;L u e {.lajl Jrlq jrr c 'L-.+ 
-.,t ..i

,!)-i t ,"-y; t1.5. vib, re .rr 1j- jl 4.p L-; c.,liL 't o.1t (Prakash, 1988) t rai

.d.J I Jll

g.'lJq?:,;

e .rL l4i I r.rr lYf rJ-, +, \ rvl- \ rvf .5tlL J j, .)r r5 g>\, ;,,.v\ . Lt-2- )l

o:y \:\/ \ r3-r:- 11 3.ry 6-:;l arr,.rL J, dL.-...- !.rJ,,-r,-*.IrJ.i rpJ&rrJ,YAi

JV Y idLa;J. djl;$ty 9..r:,t;, t g,i3,. rJ5.r.,b.' ;rtL.. OoOo s-::.-: :!{i

t{-r, jl)rror .ru,j ..1:J.' ,r;J-/5 \/\ tri FIJ., rov. djr cFu} J.rJ{ p5vt1 .rl,

.,r,, J, <, rir---r . ,i.> ft6 'le s.2-. 3 s2-. \01A0 .9.11r.21- .r----".,.,7.r 3 -ii.r.1- ;:-i(- v-

;ft6Jl L sl-r,.: ,71 15 (\ JJr') )J,+ \A/V .rL.. r--.r 61,-r Jri-.? )U,.i !,a<;l,

.:;l: ii,lt- (Etemad, 1977 ; Harrington, 1977 i Taghizadeh, 1982 ; Marsh, 1994)

,v 61 -:l ,:.',Wt c-l .JjJJis. !q )ljj J .i^: a;-i rti<? Jan JL ,r ;r15.5trr.3".

j -r.irr5.r.r-! rrJ, 1r G)a afls r- 6 Oa 6lr,J.:r l.t!l .t ,: Jl t t .l jl u.:--n j r:..tLi

(\1w) rL-rl ,5r ]i; ,j* s.t'ts,/ JL:Jj .,lJ+ JL dLt -n;- Jlez. 66ui,1, u-r-

".rrt-i ,::-*i rl-r, 5.- Lii g_22t ,st-l sr ;,,KJ r j-.r, ;;ri ;L ;: JL .2.r g15 g.: j,.

jr)\3,U.9-b 5Dlc.1L..1.e: (1953) Ognev..:. I ..65 J3Ja .2e1 l0 .91b1 ,.19.t'.tf

- \r/f jlJj fKr J: rl;jj Jjl".r;l-u jl"u> syrl .r-l ft".jl .:JU.i; L r5c-l.rr ;
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JO Jil-b L Ji.+ rb,j r ;-+. \ Y/Y - \0/0 ! JeJ, r,l Ognev ) t : t rt, ;-* t. t I

dl)lji )lJri.(1973) Shubin and Kidirbaycv .crl.ri J=r, )J, t l-) l+i dFL, q Fl.l>

J,.- d.? jld, J,Le .r-a +, ! ;; rl.:rr; u,:rlsl,- uili,lr.rJ.j jt)ljiAt\o - \tY? t)

e-1a .;t5:- rQ; JL<-: il J, dl- Xi Jr .5 "UJUJ lyrl J Jl:;|.t . -L;r,. cll.21 c--a;

,er L-*.: 't-t: CrlL ' l" .,,lJ c-|..i-: r:-l5 -,.].L c-",-+ 
"Stj 

oi ;-A;l.rti:-l
rl.r+; .r.!l;jl .gr32 t ,3j; 9 5 t j)4 t rit ,:L 6b..,:j,. 1r ga:+ rl-U +-lil a,:+-r
t7.2t,Si 1.9,"o 2t Jri-l 1 ;r--et 6V.V up :t o. t a;.t.rlt 6f c.,Lr.-- q L,.J. L !,i=
)t JtliJl {)liu, r.:q f ,.ri L-i ..,)r} ,rl io, ;r;a-t e t t- $ J t-- l> )l o;d r )lf

(Hruscelevski a al. l97l) c. '.1: 1.2 ;-,;.a rlJJ ;;r.,r

J$S $,tt jit, ulrii.iuL 3Jr,

f_,r|"),+!l-,r;t-:9.);.rrli:jtrla_,prJsJ)t.o.a)1"'.1;b!(..Jr.9156b.rz-1.
! ot;t g$A ,'t:ta 4l.t:'Su. jt:J:1b r,6e jl5.rr.,.rr$ u|.,r 5 ikl-..1: r
!<..:;L 6.rr" rb 6;jl ollrl ;,l)t jSJ.)Jl) )J' i,l, {.bl .5! Jb.-,i dlrg..ljij
a;l' tU c,FJ gJL' ., 9 cl5;L :f ,5Lx;Y r, "[.1j.ar 5is, lli dtrtJ rJ- jr-:
1.1r5,5,i;l5r> y-l q9.a;t)lJ*-|.)J-:.'. jF -j./lJt a.[+'U+ ,-,2;.2 yl 5..ti9
cr.r.:! i-l .g jlJ ,?) ,jit .:1bo,15.' .tl-i r, JL J;1"-1l .L g1 )l 1\a ,>.t', ,.91s.

.9lr- r(-l J9l ,c-l c-L3r e, ui 9 r-rb r,lrl ;.11 9 .; JrJ,.,1r ., jc yl 9 -r9Ur. qi..j

6t 6 r1U €.i9t L : ;,3,s tf &4l g y t t : ji. at ;' l g r> o rii .:{+ ;U..- j .JlF

.(Misonne, 1971) !jl- .J.ia oJ, J) .,iE 15U; .!Ji, ,Jr-i Jl+ rrl, J &.i JL d+l.1*

ir girg 6 r-l rrlr 4l; .r.6.S!:-;L* 9 .:.,Ui .:,ti.i; , ., ,. ,^t(:"U;i .:.,UtL,

r-bl rr; ;-!1-i .- J rjJJ; jU--tU ,.-,1;;.1 ,(,.r c/ .cb jls .ri J U,, t+E - !{l
1 ..r-.i.;: .raJ.:Jl-r, l.ll s9-; jlL rlr(JL a,-J) .i jl \i1lf a.), 6 jUi l;ns.
jl ,t,L.i .'; ^ e.:-: y'# ,t-r U-:i 4i .ila, ,r l, c,l.reLi ,,;! l;2,r. ..'lr- ,1 u--
,::^udi-i jlJ.-l.j d-ni,cir_*c')J* Ju,-.; Ja-lel.2r 6 jb -jvlr -)l.r.r-: _rl.r*

.'Jj L ,u! Ji jl .:i. !r.:-i jl u- dlrlji .-r- .J,.J jrr Yt-Yv jl 6.1b.)! ..)yr .r..2 ji $.r, rn

;,-.--:*rrL;;,-l.p1.ryir1j;.:.rjr,rit'lB.-.,1j+;1.)-i1J::5,r.'t-}.s'l*"r-sorl
.5.;,r, J.lS )t:V ;r;; .$- cbrr cal^l.V; I el;Su.:.115! c.r).;.a.,.r r,.:rL;

?



ft; a-n
-r-l.e ,3, ,>.:rL Yf rl u- .J.-i jU d[^li) gr:L-: I b.j) .r+ jSL_ d.S n\ ;, )l

I tv ,gt.r,.-^ - d:.nirr35 r.iJo:, -): ,- =..,: t'ly ;51"r- ."r: .rU-l llr5l; r- L (gJL(. r-
.(\ .2lrj ;) .:-l.r3q lS ; ;i e iL:. ; 9X ;r,tv .:i.pt.,- r-i.-t^L! JryS u.J.

9)AS 6lrdrr, tl,.iL,.. 6)+5 jty ;E j4t jl

.,t;i J .11; aL.;11 :.13,. !-il:r., .9Lr1L.; 2r ..rrt-i .lr-r r .r5 it gt, :V'V y+,
(.1L .lf .r-13) r,l,J- 'l,jl qrl4.;lIl t,JE j d! r- db-r rlL-l ..(..ri3r;5 r;t- 1.r

,.r- ,3;;3.ry .ii 1l o.:U" .l L rL.aE c,Lili FIr- .I.i-: !t:-- r J t- \ crl,lai -rrJ.r,
l<JL> r) .r^l:J dL:.; ! .:.,Lil,-: .r,-.a_.;r 1. ;l ;!L .;fl; a- ,.r .1r r-5 or-y rtrJr,rL3y

.J^J.., dL:.; b oti.|jJ.r.)rv2l1 JlV0;,, ta.,,lF qfSJ"./t{i f &191 J; 6131S a,

L .:,Li[ r, Ji vtlq Jl V0 J- trJlF ]:-l5:: .,,g: q J3 jrr.r-r,.-.r .S.,1l.1t5 + .<Jl- :,
t iE+-. .(f-f -\ J;l.t+) c-l .r2 .11-l r-13, dl:,, 1.r c,li! crl;- J!l,u r5.rer.r, crL:l

bl):, ,"U-la2 ji .L-t- 6li c-iy_q 1la.,l crlaj3 ctL-l .5lrr; ;..: , ,iL' . y $ jt $ ..1rt

jl .rr - ILrJIF jl ,3,- yr 6.:;9ti; ;,_lL .r-1, (:-ri.2r-15 r.iL- ,9!orl5 u+3t s f.J-o
Lr1lr53 yL rr(!.r rr C-j 60131 J..a;r At" .-.,LiU ,5l.rr- cr .Jya1u.91 5,K;92,in
-')r .r3; s56 6.r.y J-.,Ji tY i .rulj Jih, .(Y JJ+) JrJi. aL5 ! !r--1,.".:.. ,.i-eu;

,-(;;3r; J*i . ,.- lU c-l-l .(Y J3.t7) .:-l.rb aL:.J ! ,3;;311 -J) 5 j$-.e dE
)l * t"\s J_r : {,E di ;E jl 6,Lit oi -iJ"., dl,j ,r ,:l q r- ,/L;U rl}s,

;rr4 &L r5c-latlr yr uij.2. rla:l')L--l ,ir,pr 1c-|c3.;L,r r.ri.r:.23+

;irl.s,J.'rlil J U:..? r(Jl- .J: (Buckel and Smith, 1994) .:-l ..r-j .ri .t ty; )l yV
tSa-S tV + o=- t r-t3 .x,Lun-t ::t.-.. L 4.Sf1L5.1 ! ,-r1.,,.. 3;;911 'ii
"t),tS ,r:-,,--l )J<1.-r,J!-lil- | . S;;1:12i--; L,.Ja)t-;l.,)r r1-1- crL---r

L--j c-t.:Jj ^t7. * itt/ jly,.- );lr; 9 1fi yl .(Rowe and Bradfield,1977)

s ,5* s u*- / u'L rt:lr;l.ri ;c .5-2lj! qL- 1L9.r -J r Jr.S.r" l1t+,1 rr.;-l- j::15
t^.:Yy'tjsli 13- jlrl,.i Jxt, l^15 1:,t, J-L iU i, c.---.; r:.:; -;lJi:;l ;-::.-r
uay a;:l! r is1) ylVy eil* t 6f isV-rg ; ;r,\y u,13t ,9,r: 7 ,.,11,;i .-r:U;
61b"5; &391;; itay; 3l ;!e g t 6.rb.r-f :J+.r.,- 1.:3, e--4Js ;.-l.19

LaL ou; i jtJ-o i b^J-j*j,-#JJ p-.(Vaziri and Farid, 194) r--l.r:rl.srs
6D urS ,a*) )l ;i. 4i) .j...... lt*.{, &-l e cri rL3 .gLlay J"b.Jr, !3 c-l i:^:rl:

,\
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Fig. Density ot Spermophilus fulvus t ocation: 1- Kaboodal.M]'fd|,g i2'Khet'Abad ; 3'

Dashte soltanieh ; t{- Bovin'Zahran
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Fig. 2. Results of testing of different rodenticide effects on Populatioo of S' f&as L
in Kabudar Ahang, Hamadan and Bowin Zahta Gavtir' Provinc€s (Unit was

0.2 hectare). A- Phosphide-Zinc 2/o ; B- Bromodiolone 0'N5Vo ; C'

Bromoidiolone 0.005%+ Phosphide-Zitc 2/o : D- Phostoxin 567o ;E Co*ro,-

KA- Kabudar Ahan1',BZ- Bowin Zahra.
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tr.a;;r;r- j S;-ai 9e3 ,)>L ! _s: p)3 i:- e s_: GSoJ.;+ -t__a;U-;i -U_;.\ J.:.r__+

(rU(A "/Y r-U)
Table 1. Results of testing of different rodenticides on population ot S- fulv*r L. in Kabudar Aiang,

Hamadan and Bowin Zahra, Gazvin. provinces (Unit was 0.2 hectar).

1 2 3 4 5 6 'l

Phosphide-Zinc 2%

| "/o ;! )J5 )Jr-r

Kabudar

Ahang

Bowin

Zahra

19 13 3 Vo'16.9

%68.123 16 5

Bromadiolone 0.0057o

./..0 lt_/jarLj2

16 9

B t4 t2

1

2

Vo88.8

7o83.3

Bromadiolon 0.0057a

+ Phosphide-zinc 27o

&;e>rrt; + 6r)r_1,r,

c

23 8

17 14

0

1

/o1O0

Vo92.8

Phostoxin 567o

A?Vo O^-S js D

20

28

14

18

2

4

Vo95.6

vo7'1.7

Control

-I^Li E

22 15 15

17 11 17

0

0

1. Rodenticides.

2. I-ocations.

3. Testing ploL

4. No of active and nonactive burrows.

5. No of opened burrows after 24 hr. closure.

6. No of opened burrows after treatments.

7. percent of mortality.
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Table 2. Results of testing of different rodenticides on population ot S. lulvus L in Kabudar Ahang,

Hamadan and Bowin Zaka, Gazvin. provinces (Unit was 0.2 hectar).

) 3 5 6 74

Phosphide-Zi,ic zEo

\vo CJy> f .iui

Kabudar

Ahang

Bowin

7,ahra

l5

20

t2

8

3

3

Vo'|5

Vo62

Bromadiolone 0.fl)57o

6tooA O j?'l,r)
2t 14

B l9 t2

2

2

vo85.7

?o85.7

Bromadiolon 0.0057o

+ Phosphide-zinc 2Vo

S;ytt ,i; + ;1t)yV.2,

c

23 l1

16 12

.'

Phostoxin 56%

ArEo J--S t -i

18

D 24

1

r3

1

1

Vo85.7

%83.3

Control

-L^U E

25

26

l3 13

9 9

0

0

l. Rodenticides.

2. lrcations.

3. Testing plot.

4. No of active and nolactivc burrows.

5. No of opened burrows after 24 hr. closure.

6. No of opened burrows after teatments.

7. pcrcent of mortatity.
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Table 2. Results of testing of different rodenticides on population of S. fubus L in Kabudar Ahang,

Hamadan and Bowin Zahra, Gazvin. provinces (Unit was 0.2 hectar).

5I 2 3 1 6
,7

Phosphide-z,inc 2Vo

\Vo &J19t -2 ,iLj.

Kabudar

Ahang

Bowin

Zatua

16 l6

9

3 Vo81.2

2 Eo1',l23

Bromadiolone 0.0057o

,.r;Jjart 3, "7"6 B

25

l6

13

8

2

1

7o&4.6

Vo88-8

Bromadiolon 0.0057o

8

+ Phosphi&-zinc 29o

15 0

c

2

VolN

13 I 0 EAlN

,*ya.s .t) + tst)1V51.

Phostoxin 567o 18 12 /o91.6

D t4 't

21 16 16

?o85

0

l^u

l. Rodenticides.

2. locations.

3. Testing plot.

4. No of active and nonactive burows.

5. No of opened burrows after 24 hr. closure

6. No of opened burrows after treatments.

7. percent of mortality.
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