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Extended Abstract

Background: Genetic diversity determines a population's capacity to respond to selection and
undergo genetic improvement. To evaluate breeding programs and make informed decisions about
their continuation, assessing the genetic diversity of the population is essential. This project aimed
to investigate the genetic diversity and estimate the population parameters of Sanjabi sheep based
on pedigree analysis.

Methods: The information used in this study included the animal number, sire number, dam
number, sex, and date of birth of 2,067 purebred sheep collected at the Mehrgan station from 2009
to 2022. Pedigree analysis was conducted on the entire population or a reference population to
estimate parameters such as inbreeding coefficients, rate of inbreeding increase, effective
population size, generation interval, effective number of founders, and effective number of
ancestors.

Results: The generation interval and average relationship were estimated at 2.87 years and 0.43%,
respectively. The average inbreeding coefficient for the entire population was calculated at 0.48%,
indicating a low level of inbreeding. However, the trend of inbreeding changes over the studied
years was unfavorable. The effective population size was estimated to be 260.86, based on the
increase in individual inbreeding and the maximum number of generations method. The eftective
size of the founders was estimated at 272.60, indicating balanced participation of the base
population in reproduction. The effective number of founder individuals (fe) and the effective
number of ancestors (fa) were found to be 109 and 100, respectively. The fe/fa ratio was calculated
as 1.09, suggesting a low effect of genetic bottlenecks. Notably, 50% of the total genetic diversity
was attributed to 38 ancestor individuals, highlighting their balanced contribution to the genetic
diversity of the next generation.

Conclusion: The results indicate that, despite the small and closed nature of the population, there
is relatively high genetic diversity among individuals. Since the loss of genetic diversity and the
increase in homozygosity can lead to decreased production performance, it is crucial to prevent
further reductions in genetic diversity and mitigate its adverse effects by continuously monitoring
genetic diversity and making informed decisions to preserve it.

Keywords: Effective population size, Inbreeding coefficient, Pedigree analysis, Sanjabi sheep

How to Cite This Article: Badbarin, S., Khamis Abadi, H., & Ahmadpanah, J. (2023). Pedigree Analysis and Estimation
of some Population Parameters of Sanjabi Sheep at Mehrgan Station. Res Anim Prod, 14(4), 114-120.
https://doi.org/10.61186/rap.14.42.114

Copyright ©2023 Badbarin et al. Published by Sari Agricultural Sciences and Natural Resources University.
@ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute and
R TE  :ke derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.



https://orcid.org/0000-0001-6640-8883

o VEY /¥ ojlads /pad)loe Jlo oob Cladg slo gy

Sl e pilin 5 55518 gl 21>

gy Ao
OB 0 0! (ol (ol aidwgS (Smos (s ol )by (B 5 391 9 8,50 Lo

alysen! dlga o 7 6oLl o cpums 7 g 3l Sloeaw

ol olile S (55,318 g 5 isel eliiod lojlo wltileS il aubie 5 (55,0l (Bigel 5 i S so ¢ ol pole Sl iy bl -
(s.badbarin@areeo.ac.ir : Jggue odims)
Obel ebiile s 65,088 255 9 Lpjgel «lidod plojlus wlile S ol ulia g (55)9LS Bigel § Ao 850 o o pole Sl 25 il -
Ol @l ecs5)slaS gy 5 Bigal clisiod plojlu @bl (o glie 5 (65)9liS Ghjgel g ladiod S pe gl pole lisiod (i slil ¥

VSN by b VEY/YNY sl b

W BV taxio

e

Pl 3l ol sl (D)l (sl A5 o G (S35 Syt 9 Sl &y (555l sl ) Comar Cob)l (S g5 1R 9 dedde
39l 5 (S5 €95 (e 3o ol J Son Wl (6905 Coman o (S5 €55 iyl <0l bl Sl S 5 Coner S ) 0
393 T dabio e SleMb! ol 9 a5 Loliol 1 i lbtinsS sipman (sloyzally

P &S g b Jalb jawS oy YAV Wy 2l g Gz pdlo o)lods )y 0yled Olg o)l Jolis 3litul )50 leMb] 2‘#035) 9 :"e
O3 paliteds @250 Comer Sy b Conox S g5) 1 daliond oS g 435 39 0d (yglaer o e ol 53 VY BITAY (sl Lo Lo
A pol slas] 55e dlass 5 )18 Ly 5181 55e las (s dlold (B30 Cumes 031l ( Soren (Rl l5ke ¢ Seen culps wile ola el
Al 350 Conax S )3 Stan (xSibe 45 35l 303 < IFY 5 Jlo YIAY L il oyt sigling abarl) bawsie 5 hus alols :Laaidly
38l ogllach & g0 adllas 350 sl Jlo (b 13 (Ssran Sl Ug) 92 Comed (] 53 (Ser (il o ;e & A5 Al a3y < ITAL
Lyl 5138 s syl 55a 051031 003,38 )90 oy YE<IAS b il S sl iSlus (39, 9 (63,3 (Sged Siul38l 1 ealil b S e ol g
Ay ey (fa) slal 530 ol g (fe) HIASSLs 2,8) 5o slawi Dg Jto adg 3 Al Camas Sllgs ilote 8 )line [\ S0l a5 0 3)5l o ol YYY/5+
Slial 5l Lol YA bawgs  (S55 e65 JS 5 o )d B+ g0 (S sUKS o7 31 Sl a8 ad dwloes VA b ol fe/fa cons g L{Al‘) Vers \~‘\‘L.
D dxy s Dyl (S5 g4 0k 3 el Jobie €8l (Sl 457 ol odel 5294y 35,50

Sgrg ol S (oo 2Vl b (K55 £95 0] (09 it 5 05 Coman 3925 b 85 3 LS 3o () ol sy gl 15 S e
353l 5 (K55 €55 o b ol Y Al anlss 3 Slos 5 A el 4y e (FwsSujsan G 5 (S5 £ (ol S I &S Ll Lol

255 S5l oai] ) ol sge Sl g (S5 95 SalS 1ol Lais e (Sloreas

(s JihssS ( SeFted oy 0o Jod dumen 5o ojliil 1 golS” glaojlg

dxy Jud plgieay 3 31,81 ol dlgie g Jelis o135 2ol
4,51 sl e ond ol B3l bjwel 0955 s
S0 Sl o bl (as i 5k 5l 5 oly8l Ll
i3l g eans Gl lly b duglie 3 1) gl Jus 5
S ep b Sglingd and sl a3l o phbcles]
prie (ol Ghjeel Jlosl b ) SasS g di Cupmar
b ol 53 2295 00 (S5 &9 lS g (Soed gexs
9 S2sS lacumer > (M et 5 (sl Gliee
Al (S5 g95 Gl b S Copu 4 diy
2 Smgilipen (Rl ol dely 9 (SBF G 5 (Sgen
(silgi Ol > Slas ialS 4 e Soo8 slacures
.(Vatankhah et al., 2018) . salss (6,85l o Jiosdgs
Slus 4 Gl QUlF Cygon gy ) (SiB5 g5
el (S dll (S5 £95 oy 0 2)5 oy e
Sl el ool sl oM g 035 pb O5 Mol e
ollae gaw )3 (S3f o5 bai jglatods canlio (sladaliy
S &8ly > (Giontella et al., 2019) >4 0 plox!
2 S e s o0l5 oMol sladsly Lol cayllsg
ol @t il Gl & gl laeb! (sl Comen
Olal3l im0 031l lS s (el asS SI3E
Paiva ) i wlgd Comes 53 (S5 £45 LialS 5 (Jesuen
Soed il dinej ) iliske liyiss gl (et al., 2011

EVXER

olisle,S" bl o j3 (glodiuS jobody 3 g i
oy 3 ol Jad aSil 4 da g b g 03> B9y
S dikeosS (hyg bl oo (gyPalS e plie ogas adae
Cune> slp clan] Jolge g slatdl (ilee lyel Ll
My 2Vl sl Cuenl jleadate ol glodye 51 0L
ool e ol g oliile S bl (cogy olomins KibawgS .l
9 Sy lan b by oolp slocis WbwsS Cawl !
Sloged U (loged o &ygo Aibe aib ol g Cowd
Caanl 015 08l g3 pudeid g St (dily paudiy 3l 4y 9 ST jeS
s 055 sl 3 b oy ] Bt 5 L it
Cuadl Caugy g b (uuly Alo MidiwsS ladss }555 5 0dg
Llod jl ol LidweS (Bayeriyar, 2021) 1)k (¢S
Slao plo jlai jl oS dizyp 039y (L39S (NS <32 g5
e Ll & o gl 5 o 15 gy A5 5le
& byl 5‘, (Ahmadi et al., 2004) 3l wle Coxsg
OtigS Logiase 5 adaie (S3) pB5 (5)I0SS 5 Lai>
) 895 Cupde sl ol Cuenl I 5aS oes
oyl (Danchin-Burge et al., 2010) caol )bb)s5 5
i (iS5 ol 5 (K55 o3 Lais olainn
Jlo 3 8 e oK) olovis MiduwsS Al wlile,S il
WRIWWRERY 2


https://orcid.org/0000-0001-6640-8883

ol sanl 2l 5 (o] Lurod e o3l Sl

\\ig O e o] o litiassS umen sl yial)ly By 0ygl e g 03 ko

88 alol 2gy 0l Lg)gié,o.? O see o] > Jlo V0
el g (65plaS lisios j5e Hlal pj ol e ol
ooy V0 ol b psls s 5> 63 oliile S il anbo
 Slao adloo cld Jb ) g9 ol Tr g Wge Lo
Oluoguas 1 Jold Mg o Cud g (65 ol oS! oyl )
A5 059 (il Candg sl (g0 S5)) (g
Sleogad ( Salo & 0jg (Koo (id g 615 2ed O
Sorn il (55 Gl 5 55 (uiz) 02 Agio o
0is N5 0jy Slie oSl A5 3 b Siel sl Sl
daly (59593 0355 Ll izmen 5 6 all G 165 e
Pl oad JmS gty gl ol gaiglings
o) W B (glaog)S jgos Iaine plod (dm 29800
D9 g 48,5 Hla3 13 798 Sy w09)5 o sl g oAl s
e Jold yols s plnil sl 5l 3)50 SleMb
Dgd 0y .\19) é.’)b 9 Crmi> 6)-)[.0 O)Low) ) O)L@.J) ‘Ulp
5 oslazal b Juloss g o0 sl Ll palais g Wnodly Lialyag
Jolis lmodls il 8,8 plil Excel 2007 158l 5
Sl 3l Bls ¢(glo e leMbl ald 13 i (LS )0 5 auess
035 Hye g 308 43 8 puacio o)ladd anasS ()5
A polee Wodly sl )y jd Dgr Sy3 4y S o8 1 Dlael
laoy & (595 o)lad (anaSS 5 (652,65, e &5
oals 9 Cawl 0394 L;oL& d?ﬂl u»l...ul ol .Ll}uo I3
@ )lae sl 1D 0y Cawl 00 (gglmen 2Bl Cjgody
Zo)b SaSa 355 opl b oA o Dgizne st leMb
&S ods W ] s b wiiSTy SleMbl plie ¢ Mg
Behmaram ) 355 4.3 J3le 5 4 3535 (sl (6 ol 0,25
& Mohammadiyeh, 2019; Gutiérrez & Goyache,
(2005
Pl g 54 gl Sy 0od JolSS gaw ()2 2
opnd Sl JS 5l gaio)> g0ty 5 0ad S)led poles
i8Sy b6 gla Jus sl S duslre (gl b olo
9 43,8 3L cade @y cusly el &S S U los b 0y
Sl oy 50 dg3ge da S eudd o slo fus dlass
Gutirrez &) A dwolxe o395 5 Jlaidjee o
opVly oy (15l g0y s dlold (Goyache, 2005
8 Gl g 00,8 Jeadgs o8 ool 8l sl o g5 oo 5
5 S dlold LmJM O JBIS Cyao )0 W duwlee 33
W duwlore gl 2l Wgr s 4 cplly (0SSl 30k
9 g~ e B =) gy )y prae 5l )3 bl
Sygody J§ Jus alolh She g duslxe j55 -l
;) (Paiva et al., 2011) b o pome Hla opl (2be
0y (b3 0 o Julow Lol Claal ) (S, a8 bl
Syt Sgi Gk onl 16 039 8 sl Juus caunty
oy Cul ol ol 5] 5,8 4 S yde dlasl I as”
Oty Sl Jd Juws ain leMbl 1 oolawl oyl pls wod
g 290 63902 9 p3Y (955 Cumer (S5 )5 Le &
u.)l.wLw p&& L o)Dv.w P pw.f)l) l) Cuxe> )lful.\.u
ISyl 5)50 eSlie i S ool sl w0
e 9 dele @2 pe Cuned dbml 3 WSl Ulge

P ISl Sllge (Sf cSilie Pl owyp lp

Sylge yiins pd &S cuwl ol olis gl (golasdl Clis
o lde a8 ol azils Waply (oolasdl Glow p bie il
S dmled glite ol dyge Glio g P 4 4z U
syl 51 Sy 8k ;I (Sheikhlou et al., 2011)
Sed e g Jud dlold ncls 5o ojlul wile ancls
e gLl Bl oo (g plas y Cupte 4 dluly o
sl Sllges xolgy o it ml.s S £ 9l ﬁg.x,,lf
iyl Cuner e 05l (liae 2)9l0 b (ST £ Vogane
Cuzox pho 0310l ials . (Justinski et al., 2023) 395 o0
ollasl (slvososy L & adly o (Siif go5 SialS 5 86
5 Smld b lagye Olis o Seted cdl wile alise
Bahreini ) cuol bLi)l » bl 4 gl j» ol
.(Behzadi & Keshavarzpour, 2014

cuolie hyy Sy oy b by wddS Ule 5
S Gamer sbayiall 503 5 (SW5 £98 dplne S
43,5 31,8 oolawl 350 (45 Mol gladoly SbjHl 5 1]
(Baneh et al., 2020; Vatankhah et al., 2019) cl
Conar S (S g9t sbajially 5 bpadld dulxe
csrbs Bl aile calises Sy Joloe <l il cilos oo
9 2939995 (S5 (S Uy e Ol
Olled (9348 Sgody |) e S (Sj )3l (g9)
L (YY) ohSan g gloeois (Shakeri et al., 2021) aad
1635 ol Ul ol o) (2ol lathosS 0,205 (g2
Cume ol (Goed Copd (o) 390 bl (b 3 &S
bgio a5 opl (Sgman paw gesa )3 g atsh (tolj3) 15y,
w27 <(Sheikhlou et al., 2011) cul awilsy YU 4y, 4
S5 e gy > (YOF) HsjpeliS 5 ool
Sl &8 W0l s SOl o oK) (SloyS” liduseS
Joleie o8] )] (595" came dloul )3 35 ol llges
ol adl LialS o] (S5 g9 W Cmedds g 03
.(Bahreini Behzadi & Keshavarzpour, 2014)
o (woyp b (VOA) ohlSed 5 5525)5laS (pioman
war 290 A5 S a8 Gl )l ) M
Oil38l Coge a8 Wiladly (3L (g puSiin wa b oluglin s>
oS wmab olo bl ool ond Caxes o] Seen
O 0jy Slie 3 Sles 5 (S g9 YU (Soen cled,
.Keshavarzpour et al., 2018) cuol 48l il ;0

04 plool ol MbwsS g5y (9oL Glaass et
oyl 2yl die; 53 Clids oyl jin bl ol
039 (S s 9 O (g ofegd 9 e ldo (S
Ahmadi et al.,, 2004; Mohammadi et al.,) coul
e el 25l 5 0ed il diej ) (2010
Oyl ol 48,55 g0 (oS (198G ol MidoS
(bt lNidagS (S3] 45 gy Ban b Sl (BudoS
upd e e o3l 39l sk 5 OB e oLt
28,5 plo casly lnisbl gl 5 igean

L g 9 dlgo
SidosS oy Vo5V ledlb) ) oslizal b Limgs o)
Eoods VEY YAV (elo Lo b )3 &8 obeias Lalls



VWY

ol denl g g (oobl Lued e <03l Bl
VY ¥ ojlasd /om0 )loe Jlo oob Cladsi sla gy

Lol 5 SO pm sl ge Syl lie g (olwliss ;1 odlizal
S5 s 5 45 25130 @2 p0 Cgmad (S35 o35 Sl
5 g bwy odd &l dlaly | oeolitel b sl (35
[Boichard et al., 1997) x >yl (VAAY) 4l )Ke
oosSxe o)l 3l Sl Sl poiy e Slaxs (ypioman
A dple @2 p0 Sy )3 381 5)l5en Lawgie plp 9>
osls & ¢5lueslel ;I s (Caballero & Toro, 2000)
ENDOG V4.8 l8ls 5 jl (ol slallas 3905 B)boys o
Gutiérrez ) 15 odlil o y5ei 4 bgyyo (claodly 3JUT (ol

.(& Goyache, 2005

Canrorr Ol pdi Mg

OB e o]l (lidwsS Cumes Slynss K,
ol odly lis ) S 0 VY BAYAY bl by
dalllas 3)50 sl Jlo (b yd a5yl Cuman Olpuss ol
2 NdwsS DS i Gl 0350 (0L lwg (gl
Jlo p3 o olass (568 g (oly YY) AYAY Jlos 3 0[S
wan ) MiwsS Curer Lials g (el YY) VYAR
bl o] 55 pilge dlaws ials 4 yoie Ll e bl
A anled i (Jezmen )38l Jlasl cls ol jd g0
P b pasde Ggen dllle S plie (owp b
i canl 63gs yiaS oS! Cumes daxr &S ola Jle
38 Sored ol o Jlidar g 02l (Lt el wa (g
ol @Bl 2580

450
400

L5 359,138 s Sl (50 2w ¢ 5935 Camen M)
.(Lacy, 1989)

9> 09 Al alis Jlanl ©jpon (Soier s
o o ol 4 9 n i me (55 OOl S 0 0
Syude Lice ghb 5 0 K 5l pbasws byj ol
03lazul b 0yond )3 g g0 Slilgs  Soded o pd Al o
oozl b Jud yo (gl (AF) ssen oliee )3 yusd oo, 5l
(Gutiérrez et al., 2009) 1 duol>e V dail, 5l

AF,=1-"1-F ()

Jus Plat 5623 Syen cops Fi daly ol

5555 gy 3l 930l b e 5350 0315) el 3,5 ] Lol
5 (Gutiérrez et al., 2009) L5 391y (Y+ 1) o), Kan 5
Soed Gl adlland)ge Cumex plo o Sl gy
YoV ladaly Bk jl Comer e ojll e 9 (525

Ne= 1/2AF; (v)
AFi= 1-t-1V1-F; (¥)

g ol sl JolS Jolae (glay Juuss Slasi t alaly ol )
Adler Olge (Soen ol Fi
&S Caol oolinlolaas JBlas saiad lis slasl 55e slass
P R T e R e
Cazed 2wl j3 (00l g &8 Cunl (0])8l onimd L
b Coren (SuBf a5 048 (s ool dlnl 5yly  Sgi8

- A~

250

S
200
150
100
50
0

1380 1385 1390

1395 1400 1405

VY BAYAY ol (b o o e o] (lsiw (it s Cazen )0 @l yuss 159, =) S5
Figure 1. The trends of changes in the population of Sanjabi sheep in Mehrgan station during the years 2006 to 2023
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Table 1. Descritive data statistics and genealogical information of Sanjabi sheep at Mehrgan station
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Table 3. Increase in inbreeding rate, average inbreeding and effective population size for maximum generations,

complete generations and equivalent generations

Equivalent generations Complete generations

Maximum generation
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