owslud! Juasdl
aadi WUlgaxS Uld,2dlg Ul uall

5 oball Y Al e s 3 el ) AN lE Cag yeae ga WS
ool ey Leliiy dibaall act gl selie Liaalea dale diay lus)) 3Ll
Lolane (55 Leia g 1o lia (8 @b (e p& by ¢ dinial 5l 5ae%a
Sl A5 A Lodl 2 Al sl Sy cladll el el paa
Jslad s Gohl gy ey o (S ke duaaliall a5 (0 5 48 jall
Al 8 Gl Y Logeal o (A (A A0l y daiall JSLiall Saaxial
ey

Cilaal ) (8 L 5alBYT (S 1 (6 Lad g e g LSy
Lo g ool Sl 5ol 138y 1S Ol giane (bt Adadiall alall Sy,
- il Sl al Clad

dais LS Ll Walaal ae callis Jjlally 3l el i (o)) ysill
Jiba¥l pe canli o (e Waagaly Lean s (Sagy <OASH 5 4 sl Jaadl)
Gl g el Leie Cigsme 4 L oo 5oy Jillb B0 G ey ledll
I Zas ¥ )Vl s3ed Lnuall Ll (ha e Blaty Lady ¢ L hads
JED () Wi (oBay A pe Sluis (5) Jand ¥ Ll Qim Aals Cilapadad
Ll (Sayzle ) ol it ¥ a4 2l 5B (A J el el
) i o Lalal alaYl Jals claall Gjh ) b Letadaial
£ 5 Jbny g sandd ety Jaly Caxli ay o)yl Baallay . Leud haed
On s O aplS Gandl b piiag g ¢ HUSH JUkU Axiall g LA (e
O pala 2V 8 Glaad Y sl a3y ¢ A5yl Ayl el
33y gall Slatill (DA agmibial Gy y0 P e delaadly Wl (g i
g ol el die 45 00 Vs (Y] pgidindd deal Sl il 3
A1 e ny oy Sa pgrnay o Oe e e WY Gaga aie

ARG



ol aea oDl Lea e oLaiW y agiuclae aary Jd W Juis 00 A
A3 panall Ay Al el 7 ) O sml peS 5 e b pasal ge padd
13 AY o (e el oy a8 ) com G G el (e 4l s
+Jialls Lpdiall By ¢ Jladl ¢ AL eSH DY) o i 8 b

e oed bl g 5elll (s 8L pall 3 adly o Sl o g saai
Bda aal gie O V) g sl ef jill 5 Laoaes (6 o 38 ugill o ol Jaa o)l
Juad¥l 5o Jaib al g () an g9 Y 55 Sadie W IS5 ¢ alladl (5 e e
e 396ll aidy (s das¥l dal of aay Adle diiary ¢ AV G G
- Sl e ST aS sl 4

O e An 8 Y 8 31 sed (e Leale WE Gl ST
Il sl il ol ¢ 5,0 ¢ (Lakil) Siamese el
« Cinnamon 48 jill«y ¢l « Lilac il awdidl ¢ Silver Fawn a3
Lynx, Juwb S 5oal ¢lsi s« Cinnamon Pearl (53150 481 )
. Silver lilac « Silver Agonti
A1) Ao o p)sily (Rex rats) sese el i clipl ol dua g
s gl el b ¢ Hairtless ad o s0als « Tailless (U2 o
o8lse PA e lsal Lenen Silaglaall oda g ol L ted ean s Al
Gy Lt 3558 (a0 Clagles N Aol b pas o3y cui YL Adla
(AFRMA) American Fanecy —Jl JM& (e dale diiay 44 5l 03¢
Gl b Al wsyy ¢ Ly sl 44Y 5 Rat and Mouse Association
A e pastall
= e en s N e Ao il oda el i) canliall yaall ydy
s ¢ deala 8 o Sy anld e a3 1Y &Y O il
Call Gl Y= 0580 Laiy < sia Y= G ) ol Ml o0a Bl
ey £ Gedal cdan M- (s Dl dsk b sie 055
s ey ¢ Al e 3adly Sl A s 4-Valy JA Jsk ol o
yYY



o 10 =800 Gup g S G5y ADU da f0e-Tou o il
LS ¢ ity SAl e Mm% Sall 8 cosl of o 3
Sy 4S sl (3 (3 ¢ AS ) haslig B oy ) 05 o b
0 53 (Brmus Lo o Jsiaa ()93 paay ey g Aallisn 3y geay all e
ol ol (5 3Sy CBl i (y Ay ) Aday i ()5S0 vel i o ALYl
Llpma JlaS Lghaglay o I8 G 23a) (35S b el A vie maaiyy oY
Al W ALY 5 Sl a2 AY) Gualuaall (ed 138 ey L Lia
o g praby ¢ A sl Gaidl b b Gla sy Glady Ly o
S 03—y (Terrarium) a0 A6 e 33k (e ¢ sias aid
Gl (e 7 ol S ok (sS0y Lele sl (S b 4 aa gy caglasil
Quaiall aaall (6 L el U Ja Y (S (Ja deap ~Aay
iV aadly sl V0 day (el al al) Jia i gall il
Auall oy obaall jaans oy 3 elldy alia JSY) paally e gilla 0
£=Y O AV 2o S 1Y Lapu g ol g AS el Aabue I ddLaYL
il pda 519 L 3o s (Al S pally bl g 45 50 (8 Al 300 )]
1Sy 58kl Juedll Ce Ty Aail jo Agth §f G S e (5 gl Je
3 all iy o A gl saa Lyl SLaYY il cany g A8 gl i el
PR
=1 CO (3 eand Ay ol olil ¢ i
c Ayl Sl Ay 5 A deasiudS 0 Aquariums Aala i -
i Lgle Bl anall 5 yma @audUll (e de guas Ayl Le 4 Y
. Hamster Envirnoments
iy g U e gl oY o34 (e aal g JSI Wir  cages ASlull alidy) -¥
Ngaladind xie

Bca ) Jae g 8L LYl aladtal Jeaiy Aale Adeay oSy
ey it g 58 Ja Gilaa e Ak alasy Ludd aiil
cpa all Alls

YYY



R Y |

CPW AR JUNAPEE SENPE U Iy SYW-TR O KPIET v uree
Jakill LdiuadlS fare paan JSy Slus 3 gea 85 38kl & 532
S ol 135 aed Laradall i Sl g (A Jaddl (B a5 A 8
5000 Bl plaiuly oyl e gl sae (e dali plasial (S ol
il 4gSW g1yl anag e Gl A a4l ¢ sduall Gl
gl a5l dolia (b axituadl madll ¢ (JsS g S S
cuw 3 Sy Al all Lhill o1 kit Glaall clac) caagy i pusal
I a0 (Say Ahiayy ¢ Gfigol ¢ aal e Adlle i e sed sial
CUlal Glall jpll f iliaall iy (g2 Dl
Sanitatation 48hadl y Lauall 4l

L (3l ety oy Led Jhed (A palidV) dilay Lliall caay
el ga ald 0=F S (3 Al il ity Ga gy Laadla ke g olall dala
i Y Jie b ppall QLY Jie Sl Gl e 35540 5N LY
. Awia 5 phea Clac ¢ iVl ¢ Lutad Ldlaad Jila, DU
Lo sad JAY e &l
Training <u a2l

lesta—al Loty A0 ZifY) (o Sl e dlac Sy Laa 5SH il
oflaall LYl Ay 55 oo LgaSa plaall gl eliady ALl o a
Cara (5 snduall O8N (e ol o il g (Sl (pad ¢ il f
Ay a3 pa G el il Gilly alen s 3us 45 g3 S e
iy Amlin Al e oped 91 ALED A1 B Ay bt
e Dl Sy 4l Gaadll Aglase pa pdl pas sl GV AiVG
e 18 panny o o oy gail @y 4y e of g e S0 4de
0o sual G Sl (I cuatiy o Se WLa BhillS jay ) pauly
By ciga oe al alial dielae S0 Gl ey el S 4o DU (e pd
Gl i€y Ayl gledl S ol e A daghad @li€ay 4l an N ) Jiay

YY¢



J—iall Jyw (Ao 2Ll 3 S anll 21 1 £ de gane 520 e L
il e due gl o3 oL ol ga Loty LA Cudlul) (e auaell ollia
O g (Al a8 20y pgimbia B ales Chy elialy Ll sy
dgaa SlSja elaY Gleaa il o 3 pailly 4Bl LlaslV) ey 1S3

Al e o pnll gl asy I 2 bay 1 S

\Ye






a2l g1l

3_)‘_)'J—L_Q:M_,l.’u é‘)_l:j J‘)lﬂ\ .(\QQ~);..9_Q‘&.¢;?;:A|).)\ Oy —
VY =daed 0 Sl S e — A eadll ol Y1 20U del )3

-

Aadean

Slill By gas gae Lgtagliay )l L (V39Y) Cuall mal i e -
el el S e

A il By Gl i sl y DL (Yo ¥) D 5 pan ey -
el il 51— adell i jleall € Ay — AadlSal

Cijlsall o = e yiay ol L(VAAY) G pad ihias e -
A peadl

Gl — Lo sl Slase . (V4TY) anidlae ale — dadu deas e -
Gl Ay 30l e ddd] S Al Gedd LS - 20 ol
XAT=YOY &y yad Gajladd -

Bl — @l ol 8 ad el (V49 ) bl deaa e -
Aadia YY) — o oSIL Aalall Asiall 3 ) 35 — LgasilSay

ailSa g g pie ~ ol sl AsBS Aalad) 5 oY1 L (YAAC) Aus o -
Ayl jeas i ggen — 5 alEl — Aet W e s — Jaxad e

ety la gy (Ve V) Aol Gy asdsd sl Glua gl -
.@ﬂlw@‘)w;—s)ﬂﬂk@_‘a\;\(lc)\h&u\

Claaey gl uyslon ol dl . (Yo)) Gl Fldlae saae -
Gl sliie Al Je Ll il Aaaslsa

YYV



Aaia¥) aal yal)

- Asran, A.A.; H.I. El-Deeb and G. Kuenhert (1985). Rat
assessment in vine trees and orchards of apricots. J.
Agric. Sci.; Mansoura Univ., Egypt, 10(2): 573-575.

- Barnett, S.A. (1951). Dammage to wheat by enclosed population
of Rattus norvegicus. Journal of Hygiene (Cambridge),
49:22-25.

- Bell & Celdwell (1973). Mechanism of warfarin resistance
warfarin and the metabolism of vitamin K3 Biochemistry,
12: 1729-1762.

- Brooks, J.E. & Htun, P.T. (1978). Laboratory evaluation of
pyriminyl used as a rodenticide against the lesser
bandicoot rat, Bandicota bengalensis. Journal of Hygiene
(Cambridge),

80:401-408 .

- Buckle, A.P. (1994). Rodent control methods : Chemical. In :
Rodent Pests and Their Control . A.P. Buckle and R.H.
Smith (eds) CAB Int., Wallingford, UK.

- Davis, D.F. (1957). The use of food as a buffer in a predator-prey
system. Journal of Mammalogy, 38: 466-472 .

- Duckeet, J.E. (1991). The evaluation of management technigues in
the biological control of rats in oil palm plantation. PhD
Thesis, Cornfield Univ. Technology, Silsoe, Uk.

- El-Deeb, H.I1.; A.A. Asran; G. Keuhnert and M.A. and M.A. El-
Henawy (1990). Preharvest damage and active burrows
of rats in wheat fields. Agric. Res. Rev., 28: 225-233.

- El-Deeb, H.1.; A.A. Asran; G. Kuehnert and M.A. El-Halafawy
(1985). Bait preference and bait consumption of the Nile
rat, Arvicanthis niloticus. Zagazig J. Agric. Res. 12(1): 545-
552.

- El-Deeb, H.I.; H.E. Lokma and A.A. El-Fishawi (1992). Field studies
on population dynamics and reproductive biology of the

YYA



Nile rat, Arvicanthis niloticus. Zagazig J Agric. Res. 9(3);
1431-1435.

- El-Deeb, H.1.; Z.H. Zidan; Nadia El-Hawashy and A.A. Mourad
(1999). Survey studies on rodent fauna of the new
reclaimed area and their role on crop damage in Egypt.
Annals Ag'ric. Sci. Ain Shams Univ., Cairo, 44(2): 775-790.

- Ewer, R.F. (1971). The biology and behavior of a free-rarging
population of black rates (Rattus rattus) Animal Behavior
Monograph. 4(3) : 126-174.

- Farghal, A.L.; G.A. Soliman; K.H. Abd ElI-Gawad and N.K. Ali
(1986). Susceptibility status of five rodent species to
warfarin in Sohag Covernorates. Assiut. 7 Agric. Sci
Egypr 11(1).

- Greaves, J.H. (1982). Rodent control in Agriculturac. FAO Plant
production and protection paper No. 40. Fvod and Agric.
Org.. 88 pp. Unied Nations, Rome, Italy.

- Hanve, D.W. (2000). Zinc phosphide : the effect of weathering
upon its tbxicity to mice. Mich. Agr. Expt. Sta. Quart. Bull.
33(4).

- Harrison, J.L. (1956). Survival rate of Malavan rats. Bull. of the
Raffles Mus., 27: 5-62 .

- Helal, T.Y. (1980). Chemosterilant and rodenticidal effect of
Epibloc against the Nile field rats. Assiut. J. Agric. Sci.
Egypt, 11(3).

- Hopf, H.S., Morely, G.E.J., Humphries, J.R.O. (1976). Rodent
damage growing crops and to farm and village storage in
tropical and subtropical regions. London, Centre for
oversease pest Research, Tropical prodaucts institute, 115
PP

- Howard, W. F. (1982). Effectiveness of chemosterillants,
pheromones and repellents in field rodent control . Proc.
Of the First Symposium on Recent Advances in Rodent

Control., Kuwait.
VY9



- Ibrahim, K.I. (1995). Studies on the toxicity effect of some
substances on rodents in Egypt. M.Sc. Thesis Fac. Agric.,
Al-Azhar Univ.

- Jackson, W.B. (1972). Biological and beavioral studies of rodents
as abasis for control. Bulletin of the World Health
Oeganizatjon, 47 : 281-286.

- Maher-Ali A. and K.H. Abd El-Gawad (1982). One some practical
methods to control the Nile grass rat. Assiut J. Agric. Sci.,
13(2): 81-83.

- Marsh, R.E. (1988). Chemosterilants for rodent control. In :
Rodent Pest Management.l. Prakash(ed). CRC Press.
Boca Ratop, FL.

- Marsh, R.E. and W.E. Howard (1993). Prospects of
chemosterilants and genetic control of rofents. Bull. Wid
Hith. Org. 48(6).

- Meehan, A.P. (1984). Rats and mice, their biology and control.
The Rentokil library, London. pp. 174.

- Meyer, A.N. (1994). Rodent control in practice : Food Stores. In
Rodent Pests and Their control , A.P.

- Pearson, P.O. (1963). History of tow local outbreaks of feral house
mice. Ecology, 44: 540-549 .

- Rowe, F.P. & Swinney, T. (983). Reproduction of the house mous
(Mus musculus) in farm building. Journal of the
zoological socitey of London, 199: 259-269 .

- Talor, V. (1991). The use of domestic cats in the control of the
black rat Rattus rattus, in a swine farm: a case history
Proc. 5" Int. Working Conf. Stored-Prod. Picicci. France.

- WHO Technical Report Series No. 169, (1959). (Zoonoses : Second
report of the Joint WHO/FAO Expert Commitiee), Geneva, 83
Pp-

- WHO Technical Report Serics No. 368, (1967) (Third report of the
Joint FAO/WHO Expert Committee in Zoonoses), Geneva, 1277

pp-
'YV



- Youssef, A.E.S. (1996). Ecological, biological and toxicological
studies on rats in stores and shounas. Ph.D.Thesis, Fac.
Agric., Menoufiya Univ.

- Zaghloul, T.M. and M. Zakaria (1982). Biological assay of different
rodenticides on the Norway Rat, Rattus norvegicus. Proce. Of
the first Symposium on Recent Advances in Rodent Control.,
Kuwait.

- Zidan, Z. H.; H.1L. El-Deeb; N.M. Ebaid and A.A. Mourad (1999).
Laboratory and field performance of tested rodenticides
against certain rodent species in Egypt. Annals Agric. Sci.,
Ain Shams Univ., Cairo, 44(2).

AR






i\ Tl il
3\ e









Subcutaneous tissues of a lactating female

1 mouth

2 masseter muscle

3 thoracic nipples

4 axillary nipples

5 anterior mass of
mammary tissue

6 posterior mass of
mammary tissue

7 abdominal nipple

8 inguinal nipple

9 preputial gland

A preserved preparation of the male urinogenital system

1 adrenal gland
2 left kidney
3 ureter

4 dorsal aorta and posterior vena

cava
5 rectum
6 right seminal vesicle

7 right coagulating gland

8 urinary bladder

9 prostate gland

10 left vas deferens
11 fat body

12 caput epididymis
13 left testis

14 cauda epididymis
15 penis

16 preputial gland






Abdominal viscera of a male in situ

1 thorax 8 colon

2 xiphoid process 9 small intestine
3 liver 10 fat

4 stomach 11 urinary bladder
5 omentum 12 prostate gland
6 spleen 13 preputial gland
7 caecum 14 penis

15 scrotal sac

The coeliac (solar) nerve plexus

1 muscle wall of abdomen
2 rip

3 adrenal

4 kidney

5 aorta

6 cocliac artery

7 coeliac plexus

8 anterior mesenteric artery
9 lymph node

10 small intestine

11 caecum

12 rectum

13 ureter

14 internal spermatic vein
15 scalpel holding kidney aside






Lateral view of the superficial tissues of the head and neck

1 pinna 7 harderian gland

2 parotid salivary gland 8 eyeball

3 exorbital lachrymal gland 9 intraorbital fat

4 duct of exorbital lachrymal gland 10 facial nerve

5 superficial temporal artery and vein 11 parotid duct

6 intraorbital lachrymal gland 12 insertion of vibrissae in rows
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Thoracic viscera in situ

first rib

pectoralis muscle
thymus

right auricle
ventricles

right [ung

left lung

phrenic nerves
posterior vena cava

10 oesophagus

11 aorta

12 phrenic vein

13 muscular part of

diaphragm

14 central tendinous part

diaphragm



