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Study of inbreeding trend on Shal sheep

By: Zahra Patiabadi'’,Seida Varkoohi? Sima Savar Sofla’
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2. Assistant Professor, University of Razi

3. Animal Science Research Institute, Agricultural Research Education and Extension Organization
(AREEO), Karaj, Iran.

In this research, investigation of inbreeding trend on Shal sheep was carried out using
collected data from 1997 to 2013 at Animal Breeding station of Shal breed loacate in
Ghazvin province, Iran. Data were included information of 6691 lambs consist of 4064
males and 2627 females. Estimation of inbreeding coefficient was performed by using CFC
software. The results showed that, 11.24 percent of whole animals were inbred and mean,
minimum and maximum of inbreeding coefficients were 1.51, 0 and 31.25 percent for
whole animals, respectively, also mean, minimum and maximum inbreeding coefficients for
inbred animals were 6.28, 0 and 31.25 percent, respectively. Mean (standard deviation) of
inbreeding coefficients in whole animals were 1.85 (4.15) and 1.40 (3.77) percent for male
and female lambs, and for single and twin lambs were 1.46 (4.01) and 1.54 (3.99) percent,
respectively. Annual trends of inbreeding coefficient were 0.07 and -0.15 percent for whole
and inbred animals that which was not significant.

_[ Key words: Inbreeding trend, Shal lamb, Pedigree information }

5 st 3l 4 e Ko Jud 4 s I L5 0 S
A8 S5 g5 eSS sate 4 (VY 5Pl I ol
& b 55l sgdowe Jomen Ol L Jsd J1 cla,n 33
5 e Sk w el T Sl 338 Sl s (S5

(V0 s 8)as Ol 6)';)}”4.» cwb_ e
plosil (G pman o b e 35T 5 el )3 (935 Slades
S5 6‘4&“)4& BE (Y'\Y) O‘)&A} C‘JL.:: P ol ol
9 V/0Y CA.:&A.?-J;G‘J{ B} S PR .b.w}:.a cJ?c} .L..Lw;
W)Wﬁ@@%ﬂ)\m‘(‘“\r)d'\:‘:)ﬁ
3557 2 Ao y3 WV 5 0/0Y C 5 a1y Slae Oldiiu O3 uos
Lgub‘}’6})@_}"‘“‘\-’{.]&-’)}-‘-}6‘}&&&3}.“L’J}“"
Sl 0l (:la.a‘ EEY) u’.?}l; () céfj'.lﬂj‘ A]}ﬁ 8l

SVAD O/ XY QAN VAT LS5 4 |y Gsbeen 550k o5

S

@59//

.

LT
Loosl sl (K55 ilols (Sbven sl b 058 on G sieas
Al Rl el S s (S5 bty ol
El A e o lhe S JIT 1 seb S bean (rmpan
Js\}c 3] =y (£)30s = 2> Iy sl Sl s gl&.ﬁ\ 4
do Sl Camax 031l (i glis o= Ul g ujﬁAT J:..; B]
S fgy sk 4 5 Cuns (Ol (e § g0 o1l “’_ff“.&,a
23 Ll (sn el e ) JS 1 eld 5
Gl Vgans (sl & ST amsls 55 Sen o
bbgs o b golasl Sliv S5 55 8l 45 bl
C}k.pl basl p mis 55 Jy Sl ol en Jen 2150
S sl Comer 53 Sgen RISl 3sh e AW ol
Shbolexl jalls oY slul 55 Sen i) L a5

i Ssen 53, Ol iy S 3 Y gens (V)

oo® o O

®)



[ JUo 3135 Olzin 8 55 G sean Ligy o) j

7J

erJiBL.QTJaL;J‘)aﬁ&&.u.bﬁaﬁ.ﬂjdbj(ﬁ)%

A ngLwa)LaT Excel )‘Jﬁ‘ ff Ja.mj

55 L oKl Oltin & 6t Hlle 4 by e Sledb
.glﬁ.ula..a\.i:c.:))—\'\d_gv\q-

JU 8135 Oldwgs oslatwl 3590 0 ol Ol -1 Jgu>

Sl o e
YVAQ Sl g S sl
Yl O gear Sy 3l

YAD by JS sl
YY40 bayole S sltas
7741 i ol 5 5 L CL:‘ Sl
1+9A atiab s (gls Sl s sl
AR @3de (hisliy - abal ) Lo g2

020 S Sl eslizal Lo 53 5 g0 Dbl (G gbaad o
D i g o 2557, CFC 1530 p 5 (1441 5 5 e
5 e bl aallos 3550 Gadle b 53 Sges 5 SSLe
g s 4 S en VL D18 Ol e 5 (oo 2 U5 o

SAS i3l i bws W5 Il p Gsman Jat e 5

.u\g}_,f)))Tﬂ

6 (Al Y9IV) o3ke 5 (W, Fr8F) 5 bl ¢l opl s
s o S ) Camex IS 51 Ao pn YAYS 580/ Ve LS S
j@_;wuvyyu)aﬁuzﬁgﬁ,ﬁo\fw\,??«ul
O gdead (Ao )3 YFN0) LWl 5 V8NP sl (oae Ll 5 108V
Comar JS )3 oy Gsiman e o8 disls DL gl ks
il o Ao 33 FIYA 5 V/0Y 5 5 4 O et Came 9

A O seat Comar 5 Comar JS 55 (A 33) 5 siman 0L
Wl ods S Y Jgdr 03 W5 g 5 i S

O OF AY V)L S 5 E Carer S gl Ao ys +/0)
Oltziw & 6l (YAY) 0 5 olsL e Cmman (V5
5 s L0 518 Jle 53 Aoy /0¥ 1y ldie ol ¢ Sl
sk Oliin & gy 4 ladlas s (Y01Y) oL
e )3 Aoy N0 1) Camam S Ssdman Ly Hldas cdzils
OSar 5 & oys IS Gh rmes L3 sl
5 2l O JaSS Olain g5 Ssten Ly, (Y0rV)
el nl 5l doys K L s ,a s oS lils 5,54 ST
Ol X357 55158 55 (Yo F) 0L 5 Jldke ol
Loys /P i a s ks L;)&JAE.» (_)\.x.‘.é_.»}f S e
T SR S e S 3y bl Bl 1
B G b 5l Ol 8 Sz 350 (S Sk 131 Ll 5
4 e J RS pde e 3 (s 3L sllas g0 Sl
3 S s 4 Gses (O )osi e @slasl 0L
oy, S a5 GBI 355 GhIB SE5 bl
els Zol 55 skae 1SS S 0345 gn ockiall G giean I 5L
Sl 8 e Ger o 0T 19020 8 (o e
ETS USRIV, B RUP SRV SR PPV PG e
W ol (‘ﬂ I c(V0)das o als 1) Sl oy Sy
et 535 a1 OT o 5 452 5 bl 0 2 (g
35 Ot 8 53 Ggear Lgy 50 oy Sla b Sl
A el JLs
W w9y 9 dlge

Wiw & Wl 85 4 by je 0 med SleMbl 1 s ol o
b S esleoy Wy YEYA 5 ey Wl P fula JLs sl
Wi 5315 Mol 5 s ol 53 WWAY BAFYF (sladla
G ekd O 5 SIS s Dlide S e 4 s JLa
A oslatal

oyled Oy ojled Olg oyled Jold eslizal 5,50 Sleb]

5 o8 auw (gligs (o8 di]).ﬁj Y (osle j)u,w:- oyl




E“'Qfﬁ-_’_h G\?O)L&-ﬁi‘ té)j)lf@ﬁ.:&hﬁuu.aﬂ

UIF0d Curo> § Caror 7 98 (Ao 3d) (Jetod (uSke -V Jou>

O soeans bl g Sl s S
Slwe Ol il Kl sltes Sls Ol il £ Kl slaas o
5/ VES/YY a5 VASEF/\O ¥ 5F 5
OIASED/NY A V/Ea VY YoYY osle
ZARE=ZA01 MY V/ESEE/ FvrY eSS
ZARE=A) Vo V/OF£Y/44 YAVS 54
VIAOEY/5 3 Y/¥YEF/Q V) 5 4
Y/ /s ¥ F\9E8/10 VY 5l

G (YN OLSen 5 st 5 )55 &5l Okt &
L 8 oz SIS Dl AL o 5eST sk Oluttie £
035 DL ¥ Jgdr 53 Omer Comexr 5 Comexr JS 5o JLo
Wgy s WWAY BATVE Jla 51O sear 3131 5ldas ol o
VE) W op S WVE Lo 5 oS (g sba el 03y alitel
i e Jals 1 (el YOVE) W o 2 VYAY Jle s 5 (Ll
V) Ogbead 0y Cp S VWAL 5 AFAA OFAD Jlu 5 cpuioes
Wsze (ol OFF) Ogbean 0 cp i WWAY Jlo s 5 (Ll

.u\ﬁbﬁ ol

4 4o 3590 Wdwgs AT Cumex Sl91P -T e
SPd il Glhoy 7 L

IS ilons Sl slaws Sen ol s ey S

(s y3)

VO/AF Oev# F=
¥/ Y AVA <F<p
F/V0 ™A o<F<y.
\7AN YA V<F<yo
\/oF 2 VO<F<y.
A% f4 v.<F<vo
Y \& F>vo

o 5> ltien igbenn slaey £ S8 @ 5131 ol
Ol s ol 0 0303 OLES W s 5 anlllan 3 50 i S
Ogar Slblg (p i ( Gsbad Sy S o 5 45 sl
U306 Lio Gsmar ol b b Sl 1) (desys VYY)
Al 03 S b Ol S & dias eSS
IS5 deys Y S (e 350 & s A8 e v\:il:
VOIAF 5 doys YO I i Syad oo b Sls (bl g
e AL o Sho (Gaer G Comexr Sl o)
2S5 b iz p oS Sl ol s 4 dlS ol s S sen b
~ s plol o8l Lo g bl Calibes Gbls 1 28 b5 L
o Sy bl s wsl (Ses Plas 55 Sgen b 3,8
G 3 AEL Bl 3y 50 sdlS 5 oKl slaal
3581 2 (S en Lo gia e (YY) O 5 2Ll 6w
Sie s g sl G glely 55 Cumex S (gl old
it Pl Gl ) S Opeen Comex )3 (Gsmen bugi
G Comer S ek 35T 1 (Gben MHRs (oomen 3L
(YY) Gl 5 e 1)y Dlaios s I 2l 5
Olkin & g9y (VoA ol Jsle (o) Olain S (65,
e Ol 8 (55 (1Y) OLSGa 5 OLLL oYe 5 s
OLKesr 5 juy Olidss od 3,57 5 sl 51 Jy oAbl o
(YL 5 Ky cssle Olin S g5, (144Y)

$sy (Yerd) Ob&ﬂ 3 ig-_{j Ol “y);! C)‘“Uj"“)? T3]

L2 AN ™



[ Ju:lyglm;):dwxjjw)jj

AEV Sl Jl (b So5ed doyd (Sl 9 Og5ed Olbilge> 9 Dlilgus 5 1ol Oyl —£ o>

Osead Ollg Gl Ssdan doys Ospmen Ollgs sli Ol S 6l Jsear do)ys Sl g S sl Jl
- _ . \o v#

- _ . Q. \A4
Y90 Yy /8¥ oY# VA
\A/VO Y /Y fay V4
Vo/Fe A AAS oY A+
V/¥Y Yy V/YA vy AN
7/7¥ \Aitd Y/YO AR AY
0/4v WA Y/#¥ A4 AY
\AR Y4 \TAN VY AF
Y/\o \ /00 70 AD
AVAR) VY < /fY AY A?
o/« ¥ e /¥ Vo AV
/0N \ AR A4 M
VIAN \ VA4 Yy A4
704 Y A 770 Q.
AR OY¥ Y/X¢ \PYY a0
o/\¢ v Y/AF 4R ay

3303 683Uy 5 i e Kl g on OT Ll 8 ) b
L5 s higli g5 (sla T 51 (58 sl 5 S 4 e gla
23 G smed b e o ey 3L SIS Pl aiaiee
OT e a8 555 (Ao )3 WAPWAY JLo & b g5 0 Cma JS
5955 LS (ST 5 0lbslis s sl SW 05 YU Ll e
-l o )JafwaDc.Muj-\ﬁjdbeJ}nsuj
s g i Oy Seed e 53 e S
s 2eS 5 WYA Jlu 0 b s je (Lo ys VAVD) g s
ol 53 el 030 VWA o & g e (Ao ys +/0)) G oo
s g at b Wl 95 b &S 6l O g YVYF Sl Coamer
sldas Odsle asLal (glime 4 0 el s at LG Wl sl o)
e 4 S i sl Oble 4 Lal g Sl S 2l do (6L
Ol e 0550 s o ol ol 48 03 g0 0 2 51 AOT ol
el Cal ol s (Sla i 53 0 s S peen oy 15
"o St S0l 035 ol erlas Lo S 8 05

AL Gyl ot o 4o el el 4y by e Ail5

@;9//

b L 5155 Oltin S e 53 G seend Sl i Ay,
Jsb 53 .Cmul odls osls 9L Y Hls 403 534 L VE cladle
JS)JLAC‘)@)M%FL&}IA‘W)ﬂD)}ﬁ&MJL&
LaS b 4 clidls (ol Bl L) O frad Somer 5 Sorer
AR Ol 5 Jls o Gsteen o 050 55 21
5V G 4 OsBen Comexr 5 Comar JS )3 (G e
s me LT Blod 51485 8 5,557 5 Jlo 53 Ao ys —+/10
23 SUls S Sadmen aUUlu Ol i 5 ¢ JS7 55 L5450
O 5 ol G )3 35 il O shad DUl | g lie
(V0 F) 0L 5 dldze (Y22 V) 01, 55 56 d(Y0)Y)
Sen S Sk e (YY) 01K 5 OLLL pDE
G il 53 &8 SL (3 gme L) Cumex ST 50
Gladle Sloj dols )3 Jbman 45 Ains oo O puls il o0
el Gladlu ;s alS S ysean O .ol glize Calies
Al pa bl og i 4l Come j gl s 4 (VWY 51YVP)

WA Jlw s Gsdean D30 (201581 S gean Ol (gdas sla

wo® o O

L2 AN




20.00 -
18.00 -
16.00 -

3 14.00 -

12.00 -

10.00 -

8.00 -

6.00 -

4.00 -

2.00 -

(M)J)UJ >

E\‘QF};A_L_. N Foylads c...éaﬁ)lfau.:iﬁul;l.ﬂ

—— Cumen IS 3 (shan i
O5iad Cuman ) (S sdas Jaus i

y =-0.1516x + 8.6207

~

0.00 1 T T T T T T T T
Y7 VY YA Y4 A A)

RUP S|

y =0.0738x + 0.3026

——

AY AY AY Ad A7 AV AA AQ 4. 4) Ay

QMQM)QMy)JJb):@MQ‘ﬁx})—\ BIEgYe

ol il 3L Sl s Cadiies OULa b osle 5 5 sla
WY Jlo 55 5 5 bl 81, VWA 5 WWAA Jlu s oS5, b
ey bCob e a4 el SULa 6l 2 WYAD
ol e WL (Caliien sladlu b ods sdalie Sy
Sladas (1o 0351 pslaali ) (20 Guly (G ber 2 22
e Cd pde s a0 el O3 (@Bl 5 S he sl )
o Ogds Slag o8 25,5 (oper 5 ke gladle (b
S s Ggteen Sl EalS ) late 4 ol ) I et

NEIRNCEN

(Ao y3) Ssen g 2
= N w &
&0 ow
1 1 J

ek, 0N 1w
1

o

o
|
1

Y& YY YA Y9 Ac AY AY AY AY AD

Il ol s (i KK ) (S paen Sl gy ¥l g5
St s b e das o Ol I Olie § js g
SVOAL ol au JLe WV b adf S 55 besle 5 la;
s 5 Jlw o st Ogme £ 5515 L s Ao ys V/F
IS s aesle s L J 6l o Ssdmar b VL Ol s
el 45 s S 5T L do s /08 g0 /Y S A Care
35 St S0l g b 305 I3 gme LT Llod 4 ldis
33 05be Sl 5 5 dioys F/F AYAY Jla js 5 bl
m0 5 03 San ke 13§ denloue Loy /YY) AYAY L

= S b Sen b

y =0.0798x +0.2732
y = 0.0693x + 0.3209

‘/\.\.ﬁ-r&_ﬁ

A7 AY AN AD Qe 4) Ay

Jy Jl

Jlo o y3esle g jslao,y 5o

Ol el by Gsbman s O g S5 5515 bl 0
& 515 53 5 518 6T Glae (5l S een SOl VL D s

S

@/”MJ

S Sl kS L) =Y 1o e

L s 8 EST Gl )3 Sser Sk digy F Llo el o
£ Jl Liw S 4 3 (g Jle o G5l 4 cedd W e 46

owo® o O

L2 AN




[ JLa 315 Oltzin 58 55 G sean Ligy o) j

7J

o ST oy Sses b Sl il OT odes
FAS 5 YIPY OB O/FF 5w sler 5 5B 4w csligs
53 588 5ler laey Smen b HSile aT sy Ao
P IS (o S Sl iy brop ple b alie )3 Comer JS
=W Il s ey ple 4 Cad OT (slas, 5875 oS slus

L G5 sle

e = S
o N »
1 1 J

(A2)3) (S pver oy 1o

)\b@deTﬁj\gv\.&J))TﬁM‘)b /07y '/'Vg_,:.'v'j

g
Loy 5l codd .\3}2«}5 u\.l::}_,lédi.?él.ﬁbﬂ BE) GM
,@\om;gjjgdujs‘.j\;jwdg%g@m
23 Sean XKl o i 51 sebile L) Jsen Ok
53 8w lae o 5 \FAY Jlo s Sligs 5 45 ST sl

s adbe ol s 655 sla S35 [l oS 55 1PN UL

—.—)E;ijéua)g&!}w@}ln
S8 50 b o (S shan L s
N iAol oy sdad Jausia

N T

A/ y = 0.0795x + 0.2235

o N R (e} 0o
1

/ y = 0.0646x + 0.4561

Y7 VY YA YA Ac AY AY AY AY A A7 AY AA A 4 9 94X

Ay dl

dbﬁ)}ﬁ&{j}ﬁ&dhbﬁ)}@‘}m@‘ﬁ;J})J—Y‘)b}aj

ol G 45 Bl e Caliee bl s oS! A 4
b oks W JU Olie 8 Comer ST Sen L ge
Yzt s 5557 5 do s VOV L sl AFAY G AYYS cladla
O pesin Sledbl s g pe s a ol Cs 4 Hliaa
Bls o Sl S S e sliel 5 Sl plls (golies
g 4 by Goed ol bl .l ol 5,50
):SJ.;.A:L;«()L&J QU\};’ &1‘ 3‘4&74{4?}3\{0}5%&
el 03 g 0kl J 287 (g5L 5 A= b g lusa b 55T (Cmanr
2L Gmer e b Dl ol sy B0
S 02 S5 Ol g L pds aulias DL Comax

@(”MJ

S 5 dom
Sadle (b 4 ol 5 8 S5 F s Ol S5k 4
Lol ool 48 & Sy go el Liglits s bl o Calies
Gt SIS 4 a5 b O pen Dbl 4 Ly e (S peen 5
A By plida b 5T (e 5 45T s e Ol bl s
Wb Gmar o roper Dol 035 0ld J 257 (6305
S F 03 S sosba SAls S gme 5 Cite sy, Il
Sl esbss Jy Lrals adle
Wae S dgs 28 Sl Osmpan (iliee Jalge I 30
oslizl pllly o et alSS law el 5 bz 5 bl Loy
53 Oslize S e Jlasl 5 55 e Ol 8 3105 53 ok coks
dwglﬁxuubuy&‘ﬁaﬁajl AEL bl - |L;b

ol LS)"L,'.J" abb),’v LSL“°;Z EW ;)b cakides L;Lhdl.w BE

L5 o Sblay cpl & 5L

wo® o O

L2 AN




7. Gholambabaeian, M., Rashidi, A., Razmkabir,
M., and Mirza Mohammadi, A. (2012).
Inbreeding coefficient estimate and its effects on
pre-weaning traits in Moghani sheep. The 5th
Congress on Animal Science. 71-75.

8. Mandal, A. Pant, K. P. Rout, P. K. and Roy, R.
(2004). Effects of Inbreeding on lamb survival
in a flck of Muzaffarnagari sheep. Asian-Aust.
J. Anim. Sci. 17(5): 594-597.

9. Meuwissen, T. H. E., and Z. Luo. (1992).
Computing inbreeding coefficient in large
populations. Genet. Sel. Evol. 24: 305-313.

10.Mirza Mohammadi, A., and Rashidi, A. (2012).
Estimation of genetic parameters and evaluation
of inbreeding effects on birth weight and
mortality in Zandi sheep. The 5th Congress on
Animal Science. 561-565.

11. Norberg. E. and Sgrensen. A. C. (2007).
Inbreeding trend and inbreeding depression in 1
the Danish populations of Texel, Shropshire,
and Oxford Down. J. Anim Sci. 85:299-304.

12. Rzewuska, K., Klewiec, J. and Martyniuk, E.

(2005). Inbred effect on reproduction and body 2.

weight in a closed flock of Booroola sheep.
Anim. Sci. Rep. 23: 237- 247.

13. Sargolzaei, M., lwaisaki, H., and Jacques
Colleau, J. (2006). A software package for
pedigree analysis and monitoring genetic
diversity.

14. Sheikhlu, M., Tahmurespoor, M., and
Aslaminejad, A. (2011). Study inbreeding of
Baluchi sheep in Mashhad Abbas Abad station.

J. Anim. Sci. 3: 453-458. 4.

15. Van Wyk, J.B., Fair, M.D. and Cloete, S.W.P.
(2009). Case study: the effect of inbreeding on
the production and reproduction traits in the
Elsenburg dormer sheep stud. Livest. Sci. 120:
218-224.

16. Weiner, G., Lee, G.J., and Woolliams, J.A.
(1992). Effects of rapid inbreeding and of
crossing of inbred lines on the body weight
growth of sheep. Anim. Prod. 55:89-99.

LW

E“'QFJ_:-_’_L_ c\;’OJLo.n:' c&;,ﬂf@li._.&ajuu.aﬂ

RIS Sbaes
S R ot el Opper (KYs 4 ey b
A ) g3 Gpeen Ulps o 5 apls I Sy sl
S5h p o $ &S Sl odd 3551 5 s Ay - S 5wl
5355 sl o md s O S e (2 ke Glaasli
SMEs Ol B e ps J 8 A8 @ osle 5 5 (slagl 3555 ipas
5l g 35w 3,57 5 Sy a1y S 53 San o Nl
s 3 Shes WIS Gser S L0 LT &
23 el KSe kS sl pls Gleoksj 5 Jadd s
oy sl 5 GBIl ek 3 dilg s diieS Al
-\...Lw; s & s Sed O 8 Cule b,
458 )15 eslinal 3y 50 S jate (Slaptenw 53 L s p

il oSS wdn 8 s oMY

&Ue

. Adelikhah, M.H. (2008). Inbreeding and its effect

on productive traits of Iranian Zandi sheep. MSc

Thesis, Faculty of Agriculture, University of

Tarbiat Modares, Iran. 151. (In Persian)

Adelikhah, M.H., R. Vaez Torshizi, M. Rokouei

and M. Esfandiary. (2010). Inbreeding and

effective size of population in Iranian Zandi
sheep. 4th Congress on Animal Science. Tehran

University. 3440-3436. (In Persian)

Bahri Binabaj, F., Faraji Arogh, H., Rokuei, M.,

Jafari, M., and Mohammad Hashemi, A. (2012).

Estimation of Inbreeding Trend and Its Effect on

Growth Traits, Longevity and Skin score of

Karakul Sheep Breed. The 5th Congress on

Animal Science. 760-764.

Boujenane, I. and Chami, A. (1997). Effects of

inbreeding on reproduction, weightsand survival

of Sardi and Beni Guil sheep. J. Anim. Breed

Genet. 114: 23-31.

5. Falconer, D.S. (1989). Introduction to
quantitative gentics. John Willey and Sons, Inc,
New york, 438.

6. Falconer, D.S. and Mackay, T.F.C. (1996).
Introduction to Quantitative Genetics. 3th
edition. Longman, London. Microsoft Visual

FoxPro 9.0. 464.

oo® o O

LA

@






