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) o L apeai il aaally Les pasally G Jpla coa adshe Jalay 30 JAN iy
Ol 05S8 Ahad) Lalid) (e Ll L (Greaves, 1989) mild iy (il sl amend) iy o3 ¢yl
e @3 abial dsedy 0 AR aadl (AaleY) e Jodal Aglal) CalylaY) ¢ jian iy,
(b A Niluy Cow gty a3l hl e AR Coatl) sV s ¢ aad aledY s 55k
(ol alels Byplaie Callie <l bl dag ) el Sl gty ¢ pia Wahaa) (el Caaail
(V997 clgd) Aplayl sl by o dilay gued pungig



Tatera indica : g aigd) 3, .
2iglly aslyy iasilaily ) b5 Al Sl 4s Qs b g2l Hall iy
o AL Basg Adlaie 3 LSH 8 g gill 1aa Jiaud o3 .(Harrison and Bates, 1991)\S3Y
Ghlie & Jau WS (Yigitetal., 2001) LS5 Gys casia Al (Sha ddlaia & dg)sull 50a)
<y (Kock and Nader, 1983; Nadachowski et al., 1990; Kadhim, 1998) (3hall (e 3250
aaall 5u€ 3ya sag Cricetidae sl A dll (il 581 Aliadl g Tatera Luiall saigl) 3yall
alisy <15 Meriones osiadl (e Gl)all 4y (Yigit et al., 2001) § Y€V 4d)y Jasgia Al (g8
Ol At s Cilal) e Lgdad (Alinlly dslall Aalill (e 235¥) J) e o5l Leie
L) a8 LS el (e dple ey Aysliany 5 I (149 ¢ (Jleay g20aY)
Ten o (30l gale) sl (058 Ll Ayl Laldl (o ) Lok 0 Sl e Leg i
e Lagde sl lany Lo 125 450 dall) pa algusll Lo by Tl 3 03 (55 520
(Yigit et JelS ISy 5 (and (sl bl (555 Adad) Balill e Wl cAlyldl 2N ols1))

cale YA QA Jglas Ulans ol YVE (ull as ausall Jska -al., 2001)

Meriones tristrami :Ja)l) 3 .

bl Uiy LS5 casimg oLl U diliay dypal) 50 4 Jlad 8 Jo) -
(B Basase Leia D ¢p ol aad Aay)l dsag pail) 138 ety (V44T cled) ol e Jladiy
& aldll oyl e Jay 1aag M.t kariteni, M. t. bodenheimeri, M. t. lycaon : o5 43)gm
A il gm)sdl) Alyadlg Meriones wiall Jwyll s =i (V29¢ (Jlaag L_fmiy\) A)gu
ialll ge galey () o 05l S ehdy chre aaall laugie 3ya s45.Cricetidae iaseledl
OsSd Jal W cealy Joald las tiilaiall o Joady i) Ll (e Gl sl dedall
Ll IS 4 sl 351 pafll e Aliady @iy sheae i ol Bl sl ke
A5 dple Aligla V15 aaall 508 Gsnall laa peally (b ol Tislase A Jsda (505
ey 83550 et iy e ey el Uisa dabe i) s el (e o 2l
s e laclus Alygh callie @l abial gy i Apalel) sl L el (sl 5yacd
OV Olsraa Jsdas ale) $AYTY Jl Jsdag ale YA =Y 10 Gy iy KU Jsall clajsan
(Yo cailiys ghee 1997 (led 199¢ (Jleny gaeall) ale YoV A
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sl Lgde aainy A A lal)l LICE) clial) aaY lay il cilagled) inia
o Ol e S (8 oSl e oo Ll Al gy LeShae) die )il g sl e S
5dy Lajisl sty Al ddlaie & 5yl (a)lsdll (e S8 slheY dapp Clagass A o sall
danaall allae JS05) A8l 48 el o aaind LSl cOWI pellets .ol (8 Cilygine dul)y a5
oa) sl &) sl paaad 1 UG
e Apalal) a1 cppslie cadlial ads callall Jgo e SSI 6 dale 4l agdl bl o)
¢ gyl @.'.ESL_; Glhall e H0SN Giaial G ¢(Racynski and  Ruprecht, 1974) Leia 4ol
(Kock sl sl o132 pa Lol Teja IS i 1539 iy ¢ ibanl) 5l ¢ Ll
bl asdl saha e JY) 530 Tyto alba ¢ Lianll dasd) 2235 .and Nader, 1983; Kock,1998)
Crmally dipna ol pa ddhaie A Spprall Clpladll adiaall S5y Apadl JLEY)s gsad) gl
Jame of @13 ) Ciliny cad Tikase dima Aihaie (o 34% jsalal) e gsil) 138 o ) gey G133
asll e A £ 151 pe Ao ailygiane (0 8 (5Sy Guilyall g8l 2 anll LI e aan
Glpadl) e callsy aslie ls LW akaliig g5l 1agd 5l anal) s . (Ruprecht, 1979)
coylsl a3, (Rifai et al., 1998) Laad Ll Jalis cild Ui sS gl (e uild S5 800l
Dass dihie (ro adlse EOG 8 T, alba s bl dosall 1320 @l gLl 38 peal cugpal ) d)all
(Ulhassan et %A, Y ) cilias dawiyy uitll o) jaiae cil€s Gl of ) oSl b
T, eland) dasll Lgiu il ) ciluaill ¢ sena (e %VY, T A (o lsdll K LS Lall, 2004)
Spaall Gludilly 48)20l) Qe s (Magrini and Facure, 2008) Ju)ball (04 s 4 alba
Cim gyl gsull Ll T, alba eliand) dasd) bl e 5ya J5¥s 2laic V) o3 diusll
Gyl o dalide (3hlie (e lgzes o3 Al Tyto alba e liand) dusl) bl Judas il <ye i
) Ll %€, 6V Shrew) %V« v Ay o JalS IS Al elie S S 5ym )
.(Purger and Karanovi¢, 1991) (%i AY el jé VAERA

sally 8yl il Afidie il CuilS Lilewd & Ibiza $yia 8 Aliles Ll s
Mus  dxall Ll e Letgl Jias cusl€ ilinll o alae¥) ehadl <15 cillaydls Caals 3V
C. «Crocidura russula (pesill (e L3l % ¥4,¢ 4ousy M. spretus s «domesticus
dilaie 8525 gall Sl £ i) apaan 8 clall) daal U s ges %A, € Ly suaveolens

.(Sommer et al., 2005) L 4.l
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Leasing Ay Jlad 8 Adlide adlse culadi 88 dyym AT alba ¢ bianll dasd) bl Al L
8 (e Ll o3 Al GOl G e sl e FoAe,0 (DA, A S )il culs
Ul .(Shehab, 2005; Shehab and Al Charabi, 2006) cj\yd\ sda AT, alba ¢ byl 4agl)
paled A Gaplsill 15l Aymal ehall 3 agandl (a5 Shha b s lmll Lasall il Al i
gl sl
Ghlie 3 Ll saalie of Lealasl BT 508l 3oyl e Gplgdl) BT e Copnill L oSy
aaa V1 g 15591y D) Sha e Daosal sl Jie il g 15391 Sha 5% Cum (ol
Ball vie ale 4-¢,7 5 il Sl die ale V11,9 Ga L bl Jsha ol JBal) o ed
Adlye 2 SIS (Cunningham and Moors, 1996) saasyill Hyall aie ale 14,0-VF,¢ 5 2503
39y e Ay oy Bales pals (grb Dl 5y dla (8 a)lsdll Ll cilelu d8jea 8 5]
sraal) Al L) dgay ) ey Hsadll adde Caar sl Caal Gala Sl dgags Aals Ll
(V99 Jleag

aslsill Ailiant Aadlsal) (NG

Gl oY) ape pallall amall e sy (gl daed e Jll Zasall 35kl ()
& )5 «(Witmer and Eisemann, 2007) LgindlSal dpalall byl 3 a4 <oy 0
de sl cuslaill Gl s Jaid) 8 SIS s A€l shalidl & 5 de )3 calil
) 558 claile JLa) ey daliy Al clagaall (LY 50l Jlae 8 chiaa 1l
bl pladiul ¢iyie Al abaidy) selislly ade lal) salyy Y40 ale 4l A Anticoagulants
AndlSal ddaalll callsall g a2yl e ¢(Hadler and Buckle, 1992) culinll aes o8 d33kas))
o paly Lol 8 iyl all clhall cylal a5 5T Lgia Sy ) 281al) (oY) o)l
Vi 5 VY G gl Lk Jla 8 L Sy ) 28l ae A05lie AnlSa) o\ A
.(Dubock, 1984 ; Richards, 1988)

Vs Osale A0 v o Galsil) dpnd A1)y puall  Jlaa) 508 28 4855000 sasidl ¥l a L
opeal) 138 s o lsal) An8lSal Ao AnSSal CallSs of cpa 3 (Clinton, 1969) Usias
Gsle YT e )N agan o8 a8l i o5 cppall 85 .(Brooks, 1973) ¥sa Ggale Vov o )8
-(Sumangil, 1990) () s8ll &) 50l Ax8IKal) zalyy Juiads V52 sale ¥,0 ) Y50

N Lally gy lall aan 8 A2l cillee calil datiae JISEG Goa)lsdll Clage jis
-(Witmer and Eisemann, 2007)
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Gale able JSG o ol cllia) Galie o Al o dlia Laee agads JS5 e 06K Cua
Ol (e gene ) Alladll saldl) a0 de pud L (ml ) Cilage aniil
.Acute Rodenticides (salall Zuandl <13 0N Zagyu Lpaee Cilasse —)
.Chronic Rodenticides (Aie3all dsand) cl3) bl Liday Lpana iy =Y
.(Greaves, 1989; Buckle, 1994) .(pall jisi Cilails o 45)
: Acute Rodenticides. ,alil) dagy pu gf alad) Lpad) cld G gll) cilagsa — )

Aadiiiase llag ccpindl CVT (4S5 a1 () cilie Sie salall dpauad) COld (o lsall Cilaae Craadiiad
pandi (ras el AndlKe 3 anll Cilaile Cajels Cu (Lund, 1988) Y30+ bl s laas ]
Lo sy ) (e A Ao jal Ghsand) Jslii das Ao pny el pandll (e ] o (9 A sanall 028
Ledsliny Al Al AadlSall 3 aadiiall aSpall G elldg el YE g (31Y oy
.(Meehan, 1984; Buckle, 1994) (lsall
Balad) dpanad) il ilanall pladinl e s -
Jsiall & omplsdl) Cilrandl Adlall B8ESH Jla 8 el oda cliva aal (e a0 ey
b Leanad 0 jhazadly A8V AT gy (i ) Lealadind so% le gl 3 ol dae )3l
cled) Sl g (i AadlSal) lead Gagpas il o Jseanll b addiuall 42 (i3
o Aaatiid) gl e S) Sllgig af i 00y o W) 8 madll Jgin 8 amg a8 (Yo
pre Jla g 83800 Jud Al gl de))) b sadiedd) aal) (ga %Y Jiay 1385 L Ge))3)
e %Y+ e ST ellging Cagan lilgall o iy 1368 Al & 80 Ry e alasid
cililgaad) AL o day dse Led Joi o) 0%l e (A0 850 ag aaly poeid AR Gigual)
aladind Jls b ddagil
Zinc phosphide (Zn3P») trizinc diphosphide i3l adagd

Jlae o 5yn€l) aillads 456 Gady) Lalaaiad 3V salal) dead) <ild (o ))sdl)l Cilaie (ye
S Al 505 JSG e jigia . (Lam, 1977; Sugihara et al., 1995) ddagiuall ililgall (ya al
T e gl Jlaal alas a3l Aty 4 Aadly 41 % 40=A v (e gy Boliny ()5 lll glagu
(Buckle, %Y sa Lalaaiu) JSYI 585l casalall 8 %0—) (sl 3 adiiv s ¢ a5l
.1994)
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k4 -

lins g o) S8 ) iy 5 camall pmalall Jassgl) 3PH, ald) cpi gl Sl ) iy
Gy Jills (Guale et al., 1994) (53S5all sl Slealls 4S5 AN |jualy il dliae 3
(Staples awadie (3L 4l Guds cauall (e 241S de yn algli (e el amy DA lsaal) g
Qs e &S[ake oF=YY i) il LDgg adll Gyyke e AL dgeaill dejall cet al., 2003)
sas (Caughley et al., 1998 ) 2suY) 3all 4 ake YV, 5 ags il all 3S/ake YV 5 all ausall
(@Sfida £4=Y 0 Ladly = laally Takadlly CSHg 35Lall LD adh bl ¢ 16 paead alu S50
.(Buckle, 1994) Lisus 418 aie 53 gial) cilaslaall o V) sl aslasiod o2y

G de) (Ao (gstind Cagu B JS U8 Capan 3S[E Y0 Ay Al ddugh agala jrimayg
J e 5yl8 apally 55k cilia 0¥ o g (Y (s Dl B e 508 ay ) adugd
(TWigY sese Sy ililgaal) o3 4lgindi Laa %0 Vo (ge OB Jiad ilaall s3ag 10 (i Ba
.et al., 2000)

= Meriones 3ya G g sl A adlSa Car gy L3 3 wigd 2 5ela (1989) Greaves aasiul
b Granse %Y,0 + Als ) %Y,0 + malll apm %30 (G ppalall (S8 ¢ inslad]
LS L olpall Js 8 %A —Ay Aol cadacly ankall e g Yo o dlad jan JS Jale s el
sl shlidl & Meriones libycus ulll 3yall 484l anall (%Y 3 iy p gadall Craadin)
Cilelh Jlad jan IS b aadall e g Ve aiagy dhisn o8 Blied Ciyyg paan Siliilae (e
o Al g andd 5l clEll el cuoelily %90, ) ciliay anall Al ld yla)
Ao ld awt Ally i) b agada e ) BaeS pladinly pealy ULy )l Zygall olac)
Uasill dnilSa Gsualaiys (Mamkhair et al., 2006) diagiwall ye cililsall Glel €T 6855 dle
IS e la ¥ iy 35 A/3SY 4 aladily ey Gl dbusgh o sada aladiuly Jsial)
O aals sy axg A8V e %) v (e J81 ) Jaall 8 oyl dlael paneaty JiS ey )
.(Staples et al., 2003) dlalxsll

o el Jaall U A6 AadlSe Cargy Sl diasgd daal Aalida 2 gada aclsd 5o LS oyl
Mg 7,0 + 38 G ¢ Y 53 gl mdd g £90,0) (e Adlgall asadall o aags dyysn
%A Jamay 48Y) A8 alaasl ) ol Cum A8V oda Aa8lSa 8 agalall Juadl s (SLi))

Ailall il gaaall ¢ uiall madl) (iyya) ased calael s 8850 asadal DAY 5 il o galal
.(V veeg 44315” g_al.@_.i)géj\}ﬂ\ ulr.‘_ c(%o‘\ Yo c%\/o) LAJ\.AEA aadlla L (:\ﬂ;_d\
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cilie ! Ll ) Jaal) U A8 dadlSa 8 5)35 el Cigen pgadad ddlad) Aol Caan Jle
Al Ay slell adal sl Ao ApaleY) ol Adand sy AR salally lsaY) as 48Y) xie 4L
(Y v il lgd) Bl ol i) paily s A
sydaidl) Aladlae & Jaad) L6 A8 AadlSa 8 elijl) abugd e 35 ¢ Aol Hladl) o3 LS
sael Galea dpgiall coal) o amgs - Sl SlaidY) Alaje (8 481 S Sum Dyyp g
%30,¥ %AY,V %4,V %Yo (%A caaly c kladl e del YE aag il il eaall
£V (e sl anall o Gasis o Jsil) e cae % %Y %Y %) AayY) 5SI5s aalil
5o LS Laxdiusal) agaall ST g il diasgd e €Y + Ll Gl e )+ el Cages (e
(Y coplans ol A8V AadlKa b ALl
Rattus il Jall Glaead Ax8Kd %V,0 585 @lijll ddui b o g2l (1976) Rennison il
fae ki 2ie %A ¢ Lylade AndlSe A ) Juasiy basial) ASladl) & f3 8 NOrVegecus
(1989) Greaves S3 i Microtus (wiall o 4adlSe 3 aalaiin) die Wl . apanitl) (8 apedal
Aial) (gl AslSal oY) oyl ddlaie 8 Lalaaind V) Glasall (e sa Sl ain g o
Aags . %%0-A0 ) Jai da8lKa i 4aladiu) (33sy4 (Meriones, Microtus) (pwiad) (ya
)i AsdlSa 830 ili (g8s %00 HS 5 agala aladi ol Chengxin and Zhi, (1982) (il
LS %Y ¢ 3oS5h LSl §oanaS anladiul die Jlall dllaSy ¢cpaall 8 Microtus i)
Tatera, Nisokia, Meriones _ulia¥) e (o lstl) Aadl€d %Y 58 i il vy o8 asal Caaxdiul
-(Khan and Smythe,1981) ot.sb 4
PV S5 il adugd aladin) die saa &3 e Merson and Byers (1982) sl Jaas
saatiall l¥sll & Microtus iall a)lsd AndlKa 8 o o, EA= Y E haly Vs JRG e
+ ol ) %) A g (e %) (e Cilge aada alasiul o (1988) Suliman ass . A4S
die Jsiall e dands lalie e ol ol dn8lSe 3 1S Talad @is 8 5,000 (iya %9A
(1982) abal Al Gl il cmaly lagad) & jpaall cilatd Jaly 4t g ¥=Y aung
J5 4 dadlgll (ICARDA) adlall shlidl 8 del)3l cladl Jsall 3<5) Jsés Richards
oalaail ) ol %%, A=Y, 8 385 Gl aigd a3l palil alasil of s Jlad baa
%10 sy Spalax leucodon alal) slac]
Dubock sl dlial) Aadl<al) alyy & il ahangd a2t (e dpabai) (goanlly GBlaiy Lo
Basg o8 Adial) (ol Aadle 8 2l e alaii) (e galia®y) aflal) Jaxe o (1982)
Y 8 Aol and yal YAVA ale b5 cdadlSall CallS dad G i T Jalay daliadl)
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Ol Aadle b Lgalaaind Gslimdy 3 Claaall Joa 2l e e oY Ul 48556891 sax4)
Clage ) s il adug ane o) cuelia) e % 1V-00 Jlga ) oLSs (Voles Jaall
(Byers, 1984) (s 4yl Jings el (=)l

Chronic Rodenticides. ,ill diday gf (diajall dpad) il (g8l clasia —Y

salyy 3 Laal Y1 55daall LaLE) ey 3 Anticoagulants adll 5ias cilaile huas aj
Gl Slase Jsb e Gl OS5 . (Buckle, 1994) (i )lsill dadlKe Jlaw & Aol (LY
Al oyl Aaslie sy Jadind 40 ) VAVe=Y 400 G Lebgiall 8 dyeal Lyl llans) s
(Quy et al., 1992; Smith et al,, (asSlisydl) Leaaly il cilaile oSG Jaad) Cilagaey
.1994)

Leadiial) Cland) o cpe (oY) A pall caliad Gua € JCE iR cilaile Caeadtial adg
saaiall ASlad) of a3 % 40 Auiys A aaiall LN 8 (o ls il Asdla
.(McDonald and Harris, 2000) %Y 4w Lgieadiu)
:alan 447 -

Canniy +(Aalall) 4 geall 3558 Ji€ing ianll aall L6 aie 5 (alis) e il al) 038 Josd
=iy Ladic g o(Greaves, 1989) k (pelid allais Al sl Jalge JSE aie Bayba e cigall
OLS Lage a3l iy 5y3a) ()5S0 of dma Sy Y zya 2ad Prothrombin (e s sl (g5t
Jue 401 agh Sars (Buckle, 1994) oLH Vo= U sale @lld = lingy cogall Cugaa Jia L
madal) Aall 4 pel) 5580 Ly <5 Al ALY A je die (Alggn aall i) dailal) Cilagaall
) iy hainl ey 2 A B aal) Jsay cla gl 5l Ayganll Ao g (iayas dind
g dlaie e AN ) Jsady Fibrinogen (cewss ddaiall anll cilis y aal of s dasy Lag
a8 il Jads aad) S 8 Joatll 138 Siags 5580 IS8 A g Fibrin oass S5l
il J2dy Prothrombin (e yiosl eay canll cilisigy aal (e w31 138 IS5 Thrombin
o Kl dgay Jday 5y pumial) AasY) (re 521 138 ) yatys cThrombokinaze e Al
O (Juallys cdgseall 3y5al) S8 dlee Jodaad () (g I (U K (el 2 13) Jiaas Jla
b LSl o3gl o o) a0 4T oy . (Khan, 1987) Cigal) Cigan ia Lagy S st a3l
Aealas e

aas Ao il el Clagall 4 a8 A jsall <1y Haaal aie A0 aladl Tasdl oa 13
028 (A jabuse el Gasy JUlby HAal) Jalse ¢ lilaial (8K Gaelidl) 50 Jalaa’ 8 cypaail)
Loss YA— £ @l 5% s Haemorrhage wasilly cosall caaays 5a) ddee (a8 Gupmy Jualgal
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Judial an Aoy K (el (e Jhliial (o ()l gl o elsial san Ao @lld aBgy
oalsill JSE Y sl palel jsels jaliy ((Palazoglu et al., 1998) 4awa 4 zgya Casaa
idyyhaly Bait shyness asehall (e yiall A0 Hsehh aiey Las ;%) cilailey aadll Galie b
s pemnat] Ladle Caaliadl) (o Jladll JSAIL 35330 iy Cum claga 2il5h o3 ¢ Lol il
CVla 8 el LT 5o K (el 13 (K el (e LS alaiind Gujla e pall 8 sl
(Buckle, 1994; z3all clelals aLall cud gl o lassia o ol a0 40T agis ¢ oyl aentl
.Mount et al., 1986)
C,,H,; BrO, Brodifacoum a9Slis g yul)

280 525 VAV ale Bye oY (a5l AndlSa 8 axdinly (lasS oS5 pugl) de sanal ai
e Aleld 4 yyedly 4 liall Colall cuidl o jalels 5 claile e AU Jaal) iy
(Rennison and Dubock, 1978; Redfern (a)llsll aual 4aslaall o 5dlly layal) AadlSe 4 S jal)
s Jaall 8 el %, 000 385 asSlang il axdi et al, 1976; Rowe et al.,1978)
Ghlidl 8 Galsdll Gl apes AndlSa 8 A jee allad iy L allall oladl ppen 85 il
.(Kaukeinen and Rampaud, 1986; Khan, 1986) 4.c 3|y xSl

o522 Al lalial (e g3aS axkall DUl any Ga)lll JB & CSall 1aa 4lels ek
Ol sl A glaally Asbiaadl YL ALK Chge ot Cals i 284 L(Eason et al., 1999) Jasd aalg
G Aol Y axy ) dyaldly gl dyally ¢ Baad) Ll = (o lsdl) (e Ay pral) A ¢ 15U
Aaslidll (yall aim pdafiall apedaill cuhlidl b Allall Ade ) Cuigyg Lo Sl gl o galal yia el
o))l
Gy e dlead) agaby ddpred GlaaSe (Vs unS JS0 e 3850 A lall )y el
«(Klerat) (Talon) (Havoc) dplad slewd cunt (illadll 30Lall e Yov, v+ 0 g5ind (il
.(Buckle, 1994) « (Titan)«(Ratran) (Matikus)

Aaleld aall jias claile e SN Jaal) Clase ST e g8 aSlaigall aia o s B aag
asSlin gl dual Faubia 2l e laa¥l Jaadl U 5683 o asg LS olipally oyl dailSa b
AP ALY a2 Janigie oy LY 8 Lt el 5sSAl 8 gl A 0585 Cua (LY (re
(V999 caled) byl sal aie J8 Al e Cgall Eiganl
b el Jinl) e 447 daal<al Uling Lyt (¥50) asSlinyg sl e (1499) ilgi il
@k EOG HLAAY) & pdll E dy)su
lay) el Lol
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(Al olaN) 1axd) sl
LAY A elaa) Lol

asSla gl die o aagy DN Gulally SLEAY) 35 tie %) v Cise dand dual) s G
O §0 poagy gl 1aa ynal) a8 A liadl Colanll 8 el L ula oSkl ae (e Aol ai
Voo Alladl) jeaall sae (min Al Aol al o angs Jlad jas IS 8 g)ladll sl
asSlinn gyl ayie (38 %9 €,A Aladll jsaall sae aliddV A shal) dul) Cialys dlebeall (el
CNsae) dpnall o)laill jumatioad) (e § )€ g die Spalax leucodon il Ll SIS lig
ol yal) Al Ao ls (Bia LS (Y o £ algn) Alad daid JS 6 (lad 50l Yor, 000
-(Mamkhair et al., 2006) %AY,q ) Glay (3dey cayy S Meriones libycus

Fumigants <ldaad) -

pmal agalall Jhe dadall gy dall Joid Jla 8 cmylsall AailSe 8 clitaall aadiud
5K adad — 5y JSG e i ((Meehan, 1984) Lk 4y sran dic sl (SiaY] Galisas
o34 ol Hiays Agiaee Gl 3 lagiiae e JS8 o gl — (al i~ — dedia
Sl Grre Cmaliainl (aladl J8 e V) = alledl Joo (e paed) 8 — ) AadlSa 8 o)l
. (Buckle, 1994) lgza Jaladll
Aluminuim phosphide (ALP) asial¥) s s

V) 1900 ale 1056V saniall sl L5 Jof Cipe ady allall  Ldasin) cilisad) ]
(Snider, AadlSall & Leidled cidl o axy 1AAY ale Laysaa 8 Goa)lsill dadlSe 6 aadiud 4l
aialY) Bhash Clymaiie ayad vie Gl g2 (PH3) sl Jle (e 3)le ya5 1983)
Apa)¥) o dgsall gl (Alad 3ale %07 e (sting (puSsiugh sa (ladll jumatiill)
sl lal am Ll Jlad 55 45550l alall 4y, fiall WLY1 4 a8lSe 8 50le a2dla,
00 Aabeall 335 Je il S5 . (Buckle, 1994)

ALP+ H,0 —  AL(OH), +PH,

il Y Jauy Tl Case e gl sas Gluma o el IS8 e GauS gl juan

oo Gl dbeail) AN dejall ()68 laies adll Goh oo saaa) (& i)l Sl Gl Gk oo
Glels £ axy LC50 iaylsill atl) Q5 355 (Tomlin, 2000) 4S/ade ©9) & adll 3k
5ale %07 (gings £ 7 4y S sl (e daly Gagf O (PPM Y +,1) Ta faidad o s (L
Richards aasiad .(V49Y ¢ slasally ojlan) sl e (pa g ) Ayghayll dumpat die algy dllad
el Jsall 38540 Jsda 8 Spalax  leucodon alal) A adlSal o ialY) aiush 2y (1982)
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Alelee JS dygine Adyra MSTAT-C Slan!) galin) alasiuly milll culld G el s aay
e e YL ilels oY) dlelaall aaat o5 %0 A8 giime o Flabadl dad e slaeYl
L.S.D (s5ina i Jil dasd

34



ALY 4 el

"Gasill dadlsa b dlijl) aduigh e agrk (e ABlia ciliaS LEAN
Yoo hld ed i) 3She 8 Al el td el LAT olka -
el lase s el )< A & ALK Al sl cle Undll Ay ylay dyjaill cddd 14y al) avanal — ¥
G 2wl Alelae ) ALYl (B £ T Y ) s sanad) dnd) LSy ) e 8 b ol
caadly Alelee s S
Gyne %oV il Cigan %AV s il S5l 3iussh agala juaat 23 sagadall judasd ¥
Ciliay o s Lalig el Gigun () Sl il Gilimy s ) %) el dis b e
e Al uilaie JC8 Glal) mes o dud) g5 Sa ds S8 )31 550 Tl 2l
a2 Bala aalal
1Ayl B4 Jal —¢
L sl cilat aae e 2paal) e I asdl 8
Cilase s ddlalae JS (8 Glsdll U8 (e Leatt el ) joaal) dlaef culate SG agll b
oA JS (8 el e oaaall Sl Caray Cumg Bpaasall @l i g o galay Angidall sl
e Gsy 2 LaD dlebee Sy EBlelaal) £355 s ik
CDalaal) ppen by AU agdl) 8 Lgilelas o3 Al eaall aaes (DU ref bl sl b
Ll il ) 48yl
Alabee JS 8 Aagidall jsaal) dlacl cilals (ualal) asll 3
Al a8 LS O abaall Ao ) 4y il il luad Ailad) Aoledl) casasfi

tdadl<all udy) gl waad

lyg Yoo Talud &lads Yoo A STy e el JS 3asly By ey bl e 3l &
Galu Us) o) b g Al AW oaly) o) 3l ddasill olsd el sl oa
& Cras Lgans Ledlasl jaaal (mylill el ol JWlls Lenws letsas S iy 3S5all 8 o3l
Jia b e JS 8 allsall 2ie Jiaed 855 el JS By (3 el il . Leiliel s
s

a3 Iy (P e 2y Julls adael SIS L 058 ) et a5 e Auball 038 (£
sl Jal o dnayl) el all Jadl

35



Sl Ly

ABlial)g gealiity

Results & Discussion

36



AaBliallg gaidl)
(Bpilsall V) hiall AN ABlad) all) qusn (e pagall lgin) <Yl
Vo S3T) JDie YT T A madll Cogis (e el DN Al ol el
e Taugiars chas ahe 0¥V, YE (e o Alal Gl e LS dllgis gl (2
S bugie me S el oDLEaY) LaS busie dnjlie diey (Y)dsaall (§,V£T,YR)

DS el D) langia OIS Cus dasy G deas Laagd G sl @Dl
Fh) Y,IA EIVLTY S el DY) lasgiag (28 VY Aulp &) YLYY £V, YA

(q\)éj T Ay
(A e ) il JS 3) Alliie Al 5y aad Dyl Sl sl eDLanYI(Y) Jsaal)
No Day
Cage |1 2 3 4 5 6 7 8 9 10
1 7.87 6.4 7.23 6.76 6.86 4.94 6.4 6.52 6.98 6.34
Mean | 3.935 | 3.2 3.615 | 3.38 3.43 2.47 3.2 3.26 3.49 3.17
2 10.62 9 7.75 7.69 6.11 5.29 511 6.5 7.7 7.17
Mean | 5.31 4.5 3.875 |3.845 |3.055 |[2645 | 2555 |3.25 3.85 3.585
3 9 7.39 8.91 7.93 4.84 6.61 6.25 7.49 7.47 7.21
Mean | 4.5 3.695 | 4455 |[3965 |[242 3305 |3.125 |3.745 |3.735 | 3.605
4 7.27 5.99 6.08 5.44 2.49 6.21 8.22 8.09 8.46 8.26
Mean | 3.635 2.995 3.04 2.72 1.245 3.105 411 4.045 4.23 4.13
5 8.1 7.38 8.15 7.82 7.51 7.29 7 6.82 7.86 7.72
Mean | 4.05 3.69 4.075 | 3.91 3.755 ]3.645 |35 341 3.93 3.86
6 4.69 4.49 5.59 5.28 4.9 4.49 4.65 5.16 5.4 5.35
Mean | 2.345 | 2.245 |[2795 | 2.64 2.45 2245 | 2325 | 2.58 2.7 2.675
7 7.52 7.25 7.16 7 6.84 6.57 6.34 6.3 6.28 6.66
Mean | 3.76 3.625 | 3.58 3.5 3.42 3.285 | 3.17 3.15 3.14 3.33
8 6.63 7.23 8.91 8.85 9.09 6.4 6.84 8.65 74 7.96
Mean | 3.315 3.615 4.455 4.425 4.545 3.2 3.42 4.325 3.7 3.98
9 7.46 6.04 7.12 6.43 6.29 4.9 5.45 6.76 4.99 5.21
Mean | 3.73 3.02 3.56 3.215 | 3.145 | 245 2.725 | 3.38 2495 | 2.605
10 5.6 6.06 8.01 5.7 6.93 8.54 7.88 7.72 7.16 7.1
Mean | 2.8 3.03 4.005 | 2.85 3.465 | 4.27 3.94 3.86 3.58 3.55
11 8.69 7.36 6.9 7.12 6.83 6.92 6.72 6.88 7.21 6.58
Mean | 4.345 | 3.68 3.45 3.56 3.415 | 3.46 3.36 3.44 3.605 | 3.29
12 9.07 8.46 6.3 7.32 4.28 3.44 5.15 4.64 4.28 4.58
Mean | 4535 | 4.23 3.15 3.66 2.14 1.72 2575 | 2.32 2.14 2.29
13 6.12 6.27 7.13 7.48 8.45 7.41 6.7 6.86 6.35 6.45
Mean | 3.06 3.135 | 3565 |[3.74 4225 13.705 |3.35 3.43 3.175 | 3.225
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Dl ais o GSaall e o0 5 Gl s Jaadg (£) Jsaad) (%1 9,9 b)aie Jaugiag
ORI A3 YooV ale min G 3850 (A JU Jis (A=d e hyall 3 20558400 gl T3l
Cras S S (8 (yia L £0 agag Gapdig ehall 8 (plally i) ) G uaS VY
0S8 (£Y,8) o aalgll HLA osl) DU WVl ssie o aled SRR @Bl (olas
i 1y ZVATLY =V, exe e XY e 3554l a8 A8l el Cigon (e el SDIgaLY)
Sl Las LAST ) Cilenaal 3yic Caliyg aalgl) alall 3 madl) (i da Tr g el Ll
ol laa) a8 st ol o Jlsa Caly ged Mlls (Meyer, 1994). [ila S0
el e ol T s el el 4y g3
Upusie DLl Jaus sial 4y siall dnailly LeSgind Jass ias 88al) Gl (im0 (£)Js2al

lesis

Cage | No |W(g) |sex |Sum | Meanweight | Meancons. | % consto body mass

1 1 22.1 M 33.1 | 16.6 6.63 20.0
2 11 M 3.32

2 3 21 M 35.7 |17.8 7.29 20.5
4 14.7 M 3.65

3 5 17 F 38.3 | 19.2 7.31 19.1
6 21.3 F 3.66

4 7 18.2 M 328 | 16.4 6.65 20.3
8 14.6 M 3.33

5 9 17.6 M 40.3 | 20.2 7.57 18.7
10 | 227 F 3.78

6 11 | 145 F 27.3 | 13.7 5 18.2
12 128 M 25

7 13 | 154 F 28.2 | 14.1 6.79 24.1
14 | 13.6 F 3.4

8 15 | 214 M 428 | 214 7.8 18.2
16 | 214 M 3.9

9 17 | 16.1 M 33.2 | 16.6 6.07 18.3
18 | 17.1 M 3.03

10 19 |19.6 F 33.6 | 16.8 7.07 21.1
20 | 14 M 3.54

11 21 | 211 M 319 | 159 7.12 22.4
22 | 108 F 3.56

12 23 | 155 M 31 15.5 5.75 18.6
24 | 155 M 2.88

13 25 | 17.9 F 36.7 | 18.4 6.92 18.8
26 | 18.8 F 3.46
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Greaves alli Lo ge dousill oda (mylaiiy oyt 5l saals Al 53300 (S olgu Lagas %Y, EA
Cun sl JhmY dae SSY) o Aligla 3l ehall GulST 8 Al sl oL (1989)
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chSallaae | A el | A | glea) CalaiY) %ol W5 Galslll A Jaus e oAl Ol i a3
1 0.44 0.44 0 0.44 )
19 6.01 0.25 1.56 2.28 A
e Tl Janinsis LIS ciliy (a1 il 8 cibudl) ) Copaall a2 Gaalslll *
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sls Al mdais (5 dngy o LB Al Al gl il o ey Jaas colall) aaf 8 1S desen
(\/) Jsaall B g 65l
Llaaill Cgn S 50 A Tyto alba s Lagd) dasall il 8 piall cilyail) aalead Zysiall duwll (V) Jsaal

Species Total | %
Mus musculus 86 36.16
Microtous socialis 105 44,12
Large shrew 17 7.14
Small shrew 1 0.42
Spalax leucodon 1 0.42
Birds 28 11.76
238 Yoo

Eor A Led Apladll cNplagll i dpe ) Alaie (8 3 all oy shalia Guga 3Spe YY)
il ol 4 elaa¥) Jaad) ) das ol L LGl dide g oS VA 2y e ol
12g) aalan 3pasl ALY Leia alydl slidacaly Wayoas ddaadle o5 illy 0ppasl) cilalad 55l
a8 sl gsil) e lan¥l Jaall Hl 08 Cm s 385 (e Civen ) LEl b g5l
138 83l sy +(A) Usad Dsall Sl %7€, EA Jilie %0 Y, AY ) ciliay dausiyg Lafd S 5al)
&y e laaY) daad) 8 o ((Walker, 1964; Greaves, 1989) (s JS 4 il Lo ) &5l

Jisis ale Yoo e L gyhall Jshagll Jame a3 A e 3 oY)

Ll Gisin S5a 8 Tyto @lba s Liasdl dasdl il 8 8yal) byl aalead dy5iall Zall (A) Jsaal)

Species Total %
Mus musculus 30 34.48
Microtous socialis | 46 52.87
Large shrew 8 9.20
Small shrew 2 2.30
Birds 1 1.15
87 Yoo

pSV0 axy oy SN 4y gl aaad) e AL il 3850 ady sdad) uga 350 - YY)
13g) aalaad) G ciliay G Jynadl Uil 8508 Balas 385l 138 3 Bl L cppad) Gl Aide st
o ((3) Unnadl 3S5all 3 8 elaal) Jiall Hl Gle ae %A, ) asall il b g gl
e )3l V) e alaall Al o LS LajUaal 3yl atiahs dpe) ) Ailate & ady 43 (e p)l
Gl ) gaigll all aalea Jaa gl sl V) caaliyg Adom ola 55 Canany A5 ye Alkaiall o2 b
Erm 38l e sl 3a dgag adly o Aeial) oda Jai Vs %Y, €6 lall b Lpealon Ao
=l B oysan dsa gl AleaYl sl (3a0 lalis b o sil) 13g] 8588 Cilpenting Calaa gl
pax S e il 1agd sl @lgbe Y asall CLAT 8 sl 13 aales AT sgay 3B Ay
Jemis Dpia paa 53 (JDsall S (e Alle BBBS aga ) LY agle 23550 Ligniay saighl al)
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SIS 138 Faa afly Log lsan) 13g) e lianl) Zagal) (palyit) dass e clld QL) 38 JS A0
Al e e gaigdl Ball e Leudl 5 ) oY)

il Cisin 3$5e 3 Tyt @lba s Linedl dasdl il 8 5al) cilysill aalead dygiall daall (1) Jsaall

Species Total %

Mus musculus 147 | 89.63
Tatera indica 4 2.44
Meriones tristrami 2 1.22
Rattus rattus 2 1.22
Gerbillus sp 1 0.61
Large shrew 1 0.61
Small shrew 3 1.83
Birds 4 2.44

164

Ol Gy Aae g oS £ day e A8 e s S0 a1 ASg 0 g e —E- Y-
(V1) Jsndl il 3all %A,V Jilie %£V,AY Ay D3l Sl salu el 13 8 Jaa )
a3 LS )l Auhall 3S)e A8lS 8 Lggle g Jaih (pall (ul) ddlie 3 gaigll Dall L) Jaadls
2001) (Yigit et al, LSy §pd sin A Hlin (Slaa A8kie 4 4y)sull dgaad) e Gl Al
Al (e Ddhral) dikiall o288 Glagiae g sl 138 o ey 3

iS5y s Sy 8 Tyto alba ¢ liand) desd) il b 5 piaall byl aalead Zygial daull (V4) Jsaal)

Species Total %
Mus musculus | 11 47.83
Tatera indica 2 8.70

Birds 10 43.48
23 Yoo

el e (8 aagl L Aulall e oyt aS YA aay e adg iquall gl S —0- Y-
Y asag daagd LS elaa¥) Jiall L %¢,ve Jilie %9 Y daad il Sl 5,08 sal
o5l (e Adlide )il dgnss SO 13 adhy Cum 35uY) Dall Aesen Y5 Jogl) ol denes

(V) dss
Coal) s s e 8 Tyto alba el desdl bl spmall cilyaill aalead Zygiall Lol (1)) Jsaall

Species Total | %

Mus musculus 371 90

Microtus socialis 19 4.75
Meriones tristrami 2 0.50
Rattus rattus 2 0.50
Large shrew 9 2.25
Small shrew 5 1.25
Birds 3 0.75

See
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e & il Ll sl s Al Ane Cagia aS ) e de o oy 180S0 S0~ Y
Jshaa Jane of @y (8 Cundly el Jiall Sl Gl e %YV, YY) ciliay Gy 5S)al)
denan iliagd LS gl iy Lo lag ale 100 dpamys (midia 350 18 & gsindl UasYl
hlia QA&HAL;T 2 B o1 (52l Crecitellus migratorius aleall (salayll jiualell saalg

(YY) Osadl gAY Ayl

5350 g e 8 Tyt0 @lba s Liaudl iasdl Ll 8 8ysaall il aalead dy5ial) Zaall (1Y) Jsaal

Species Total %

Mus musculus 6 27.27

Meriones tristrami 2 9.09

Crecitellus migratorius 1 4.55

Birds 13 59.09
22

OB e Lol 5 Al syl Cludill g sana g0 %70,79 G Dyl ) K Lle S
(VF) dsndl e laa¥) Jaad) Sl %Y, 1A Jilie dadine Zaad) Auhall 3She 8 asdl il

ugyndl Gassal) (583 She b Tyto alba sliawd dasdl il 3 3 ypiall sl aalead Gsiall dl) (V1) Jsanl)

Species Total %
Mus musculus 494 65.69
Microtus socialis 163 21.68
Tatera indica 6 0.80
Meriones tristrami 3 0.40
Rattus rattus 3 0.40
Gerbillus sp 1 0.13
Spalax leucodon 1 0.13
Large shrew 28 3.72
Small shrew 10 1.33
Birds 43 5.72
752
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AS ) Ay sl
Mus musculus (A3l il -9

L amally Gabl) Jsda Javgia ¢ ¥ FVEVA, 0¥ a3)s Jasgia paall o 6 5 aulad) Cuagh) -
) atgha o igia Jaayy Las asally Gyl Jsha e ST 3 Jgda cale Vo 02 0V, V4
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Abb. Average SD Min max N
Total length TL 3+9Q 157.79 10.51 139 174 14
3 156.33 11.20 139 172 9
Q 160.40 9.74 150 174 5
Tail length T 3+9Q 76.79 4.84 67 84 14
) 75.78 5.43 67 84 9
Q 78.60 3.29 75 82 5
Hind foot length (claws excluded) HF 3+9Q 18.14 1.03 16 20 14
) 18 1.12 16 20 9
Q 18.40 0.89 17 19 5
Ear length E 3+9Q 15.79 1.25 14 19 14
) 15.89 1.36 14 19 9
Q 15.60 1.14 14 17 5
Weight (g) W 3+Q 18.03 331 1280 2270 15
3 17.96 3.33 12.80 22.10 10
Q 18.18 3.64 14.49 22.70 5
Greatest length of skull GtL 3+9Q 22.35 0.74 21.00 23.76 18
22.32 0.73 21.00 23.64 12
Q 22.40 0.82 21.30 23.76 6
Condylobasal length CbL 3+Q 21.25 0.75 20.18 22.58 18
) 21.26 0.73 20.18 22.52 12
Q 21.24 0.86 20.22 22.58 6
Zegomatic breadth ZB 3+ 11.56 0.44 10.84 12.50 18
3 11.56 0.37 11.08 12.22 12
Q 11.56 0.61 10.84 12.50 6
Interorbital construction IC 3+9Q 3.60 0.11 3.42 3.84 18
) 3.60 0.09 3.44 3.74 12
Q 3.60 0.15 3.42 3.84 6
Braincase breadth BB 3+9 10.00 0.39 9.32 10.70 18
) 10.05 0.43 9.32 1070 12
Q 9.91 0.32 9.54 10.36 6
Nasal length NL 3+9Q 8.48 0.51 7.56 9.20 18
g 8.49 0.47 7.84 9.20 12
Q 8.46 0.63 7.56 9.20 6
Diastima length Dias 3+Q 5.87 0.20 5.58 6.30 18
) 5.88 0.22 5.58 6.30 12
Q 5.84 0.18 5.62 6 6
Foramina incisive For | 3+Q 4.85 0.35 4.22 5.72 18
g 4.76 0.28 4.22 5.20 12
Q 5.03 0.45 4.48 5.72 6
Height of rostrum RH 3+ 5.26 0.28 4.90 5.78 18
5.24 0.23 4.90 5.54 12
Q 5.31 0.37 4.90 5.78 6
Maxillary cheek teeth row (aleveolar) MCR 3+Q 3.74 0.38 3.12 4.98 18
) 3.85 0.38 3.54 498 12
Q 3.51 0.30 3.12 4 6
Mandibular cheek teeth row (aleveolar) MDR 3+Q 3.28 0.17 3.08 3.74 18
g 3.27 0.19 3.08 3.74 12
Q 3.30 0.16 3.08 3.54 6
Mandible length M 3+9Q 14.28 0.59 13.44 15.18 18
I 14.26 0.64 13.44 15.18 12
Q 14.31 0.52 13.72 15.10 6
Mandible body length MB 3+9 12.46 0.52 11.58 13.28 18
1) 12.46 0.48 11.58 13 12
Q 12.47 0.65 11.60 13.28 6
Tympanic bulla B 3+9Q 5.59 0.34 5.10 6.50 18
I 5.58 0.26 5.20 6 12
Q 5.61 0.49 5.10 6.50 6
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Abb. Average SD Min max n

Total length TL 3+2 376.84 18.69 342.00 430.00 19
3 381.62 18.43 360.00 430.00 13
Q 366.50 15.98 342.00 391.00 6
Head and body length HB 3+2 187.83 14.78 171.00 21500 18
3 191.54 15.81 171.00 21500 13
Q 178.20 421 173.00 183.00 5
Tail length T 3+9Q 194.68 11.44 179.00 218.00 19
3 194.85 11.16 179.00 21500 13
Q 194.33 13.13 180.00 218.00 6
Hind foot length (claws excluded) HF 3+9Q 44.47 2.12 41.00 48.00 19
3 45.15 1.95 42.00 48.00 13
Q 43.00 1.79 41.00 46.00 6
Ear length E 3+2 28.42 1.77 24.00 31.00 19
3 28.69 1.49 26.00 31.00 13
Q 27.83 2.32 24.00 30.00 6
Weight (g) w 3+9Q 284.05 37.82 196.00 356.00 19
295.08 31.67 227.00 356.00 13
Q 260.17 41.72 196.00 318.00 6
Greatest length of skull GtL 3+Q 48.68 1.25 46.34 50.78 19
g 48.94 1.09 47.22 50.78 13
Q 48.12 1.49 46.34 50.30 6
Condylobasal length CbL 3+9Q 48.17 1.44 45.50 50.30 18
3 48.54 1.28 46.54 50.30 12
Q 47.45 1.58 45.50 49.80 6
\Zegomatic breadth ZB 3+9Q 26.99 0.68 25.66 28.32 18
I} 26.91 0.67 25.66 28.32 13
Q 27.22 0.72 26.30 28.20 5
Interorbital construction IC 3+Q 7.75 0.24 7.30 8.24 19
I} 7.80 0.24 7.30 824 13
Q 7.65 0.24 7.40 8.00 6
Braincase breadth BB 3+9Q 21.99 0.50 21.10 23.14 18
3 22.07 0.49 21.40 2314 12
Q 21.84 0.52 21.10 22.50 6
Nasal length NL 3+9 21.30 0.66 20.30 2230 19
3 21.46 0.61 20.48 2230 13
Q 20.95 0.68 20.30 22.20 6
Diastima length Dias 3+9Q 13.71 0.57 12.80 14.90 19
3 13.82 0.60 12.80 1490 13
Q 13.48 0.44 12.90 14.00 6
Foramina incisive For I 3+9Q 9.29 0.49 8.60 10.06 19
9.46 0.48 8.70 10.06 13
Q 8.94 0.28 8.60 9.30 6
Height of rostrum RH 3+Q 12.16 0.46 11.30 1290 18
) 12.17 0.41 11.60 1290 13
Q 12.12 0.60 11.30 12.72 5
Maxillary cheek teeth row (aleveolar) MCR 3+Q 7.88 0.28 7.50 8.46 19
3 7.95 0.31 7.60 8.46 13
7.75 0.17 7.50 8.00 6
Mandibular cheek teeth row (aleveolar) MDR 3+9Q 7.72 0.22 7.30 8.14 19
3 7.73 0.24 7.30 814 13
Q 7.70 0.18 7.40 7.90 6
Mandible length M 3+9Q 31.24 0.95 29.70 3324 18
d 31.38 0.92 30.00 3324 13
Q 30.86 1.02 29.70 32.10 5
Mandible body length MB 3+9Q 26.74 0.75 25.50 28.10 18
3 26.87 0.71 25.56 28.10 13
Q 26.38 0.82 25.50 27.40 5
Tympanic bulla B 3+9Q 15.44 0.91 14.30 18.80 19
3 15.33 0.35 14.70 1580 13
Q 15.67 1.60 14.30 18.80 6
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English Abstract:

This research work is devoted to the assessment of direct and indirect damage caused
by rodents to stored grains outdoors, as well as identifying the most important rodent species
present in the storage areas and some of the biological indicators of the House Mouse Mus
musculus, with the aim of determining the most suitable time for chemical control. It focuses
on managing rodents through rodenticides used by the General Establishment for Cereal
Processing and Trade. The study took place in AlKamishli region in the period extending
from January 2008 to February 2009. The results were as follows :

Direct damage caused by rodents
The study on daily consumption of dry wheat for 26 Mus musculus (16 Male, 10 Female)
showed that the average daily consumption of dry wheat ranged between (1.24-5.31g) with an
average of (3.39%0.7g). the results showed that relationship between average daily

consumption and body weight; the percentage of daily consumption for Mus musculus ranged
between (18.2-24.1)% with an average of 19.9%

Feces Measurements:

The results of the feces measurements showed that the average length of feces was
5.17mm = 0.7, 6.67mm £ 0.84, 9.27mm % 0.5, 8.99mm + 0.79 for Mus musculus, Meriones
tristrami, Rattus rattus and Tatera indica respectively. The average feces width for these
species was 1.8mm + 0.22, 3.22mm + 0.38, 3.56mm + 0.27, 4.5mm = 0.38 respectively.

Indirect Damage:

The results for the survey conducted on the condition of the stocks in the target cereal
centers showed the following damage caused by rodents to stored wheat outdoors:

1- Reduction in quality of the affected wheat as a result of contamination by excrement and
urine.

2- Piercing of the polyetelin and causing the failure of the control process.
3- Collapsing of stocks in Spring due to reproduction and increased rodent numbers.

4- Moisture entering as a result of burrowing under the stocks. This causes wheat spillage at
the base of the stocks.

5- Wheat losses due to piercing of bags during transportation

The results of data from the General Establishment for Cereal Processing and Trade
on wheat damaged after transportation for the seasons (2003, 2004, 2005) in the Kamishli
branch showed that the percentage of wheat loss (damaged grain unfit for human

consumption) ranged between 1.7¢-2.¢A% overall for grain stored for one and two years. The

percentage of damaged wheat in storage for tow years was more than the percentage of
damage for wheat stored for one year.The percentage of damaged soft wheat in storage
exceeded the percentage of damaged durum wheat stored for one or two years.

Identifying rodents present in the grain storage regions:

The results of owl pellet analysis which were relied on as one of the methods for
determining the rodent species present in the study sites (grain storage centers) revealed that
rodents constituted the principle diet of owls. Eight rodent species were classified from the
owl pellets, belonging to three families: Mus musculus, Microtus socialis, Tatera indica,
Meriones tristrami, Rattus rattus, Spalax leucodon, Gerbillus sp and Crecitellus migratorius.
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The analysis results showed that the number of small mammals which constituted the prey of
the barn owl Tyto alba ranged between 1-8 in a single pellet with an average of 2.91 + 1.36
per pellet. The results also showed that the number of Mus musculus craniums in the barn owl
pellets ranged between 1-8 in each pellet and the average number per pellet was 3.37 + 1.36.
It was found that the owl’s daily food intake was equivalent to 60g of Mus musculus, with the
average mouse weight being approximately 18g. Mus musculus constituted 65.69% of the
total number of small mammals consumed by the barn owl at the study sites, while Microtus
socialis constituted 21.68%.

The number of Mus musculus young per litter.

The results of the survey on Mus musculus litters underneath the polyetelin sheets for
the study period revealed that the number of births per litter ranged between 2-14, with an
average of 7.4 young per litter. The number of births per litter varied from month to month,
with the greatest numbers recorded in Spring, peaking in March, April and May during which
the average number of births observed in nests reached 10.5, 9.4 and 9.5 respectively. This
number reduced gradually to zero in November and rose again in February, where the average
number of births reached 7.6. Based on these results, it is recommended that control take
place three times a year: initially in the second half of January, then in the second half of
March and finally in the second half of May during the period in which the female is
pregnant.

The density of rodent nests underneath the inside stocks and the surrounding stocks
after transportation:

The study results for nest density underneath the stocks showed that the mice attacked
stored grain stocks outdoors from the first year of storage, at which time the damage was very
significant, with the average number of nests in surrounding stocks ranging between 9-10.5
per stock. By contrast, the average number of nests in the inside stocks ranged between 4.4-
6.6 per stock for grains stored for a period of one year, two years and three years. The reason
for the similarity between the average number of nests during the storage years can be
explained by the females’ use of old nests or by more than one female giving birth in the same
nest. It was noticed that the number of nests in the surrounding stocks was twice the number
observed in the inner stocks irrespective of whether the wheat was stored for a period of one,
two or three years. This is due to the mice attacking the first stock which they encounter after
moving to the stocks from the surrounding fields.

Chemical Control:

Experiments were conducted during April 2008 to assess the effectiveness of three
rodenticides in outdoor grain storage areas. Phosphide Zinc baits (wheat grains with active
ingredient 2%), ready to use baits of Brodifacoum (active ingredient 0.005%) and Phosphide
Aluminum (3g tablets containing active ingredient 56%) were tested. Active burrows were
treated with Phosphide Zinc and Brodifacoum in addition to 10g of poison bait for each
burrow. In the Aluminum Phosphide treatment, active burrows were treated with one tablet of
prepared formula. Effectiveness was assessed based on the number of active burrows before
and after the treatment. The average reduction in the number of active burrows for Zinc
Phosphide, Phosphide Aluminum, Brodifacoum and the untreated control were 97.89%,
89.37%, 81.66% and 7.11% respectively.

The difference between the trialed rodenticides and the untreated control was significant,
and significant differences were noticed among the rodenticides themselves. There was a
significant difference between Phosphide Zinc and Phosphide Aluminum and between
Phosphide Zinc and Brodifacoum as well as between Phosphide Aluminum and Brodifacoum.

74



The results of tests on the effectiveness of different quantities of Phosphide Zinc baits (2%)
showed that the effectiveness of all treatments was high and very similar in reducing the
number of active burrows. There were no significant differences among the results, which
were recorded as 89.90%, 90.62%, 91.09% and 92.39% for bait quantities of 1g, 2g, 3g and
4g respectively. Therefore one gram of bait is sufficient to treat active burrows and reduces
costs as well as reducing the effect on non-target animals and the environment.
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