[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0 ]

[ DOI: 10.52547/rap.13.37.158 ]

Sl b Blia 9 559 WS pole oS>
o> Oy slepdgiy

YN 5l VY ojleds /om0 Jlo oob Slidg slostingl

" zusﬁ M&O"

2,lebo 3y, s SOLG 51 aalaiwl U Oi Qi g g 38 Gl (SWU5 E95 oy y0
T W sols o 7y pabiaw LS ¢ oy 230 Dl

colisle)S (65,588 g 9 Ubigel «liios plajls eliile)S il (orbs qilio 5 (65)5lS Sbjg0l 5 Cliios’ 35 s0 ¢ ol pole Cliios (15 ¢ ale Sl g -
(s.badbarin@aree0.ac.ir : Jggue odiuw ) ()l !
el derns) slaess) i oSl ¢ smo qolio 5 (4599l 01 ¢ ol psle 9,8 slil -V
Ol oy oy dlg oMol ol5T olutily ¢ S sold 0uSukily ¢ S jpals (ggomitily —¥
VEYIA 15y ol WAV el )b
VPO B VOA taan

b g 035>

2 e g Cosl (agme Cous balyd il )3 polie 5 Lj pe sl )b 1) Cumer e 0y Gl 988 cal S35 oy 53 BB 9 dodie
S5 a5l Gl S ol ool ayy o 51 lise (sloo 5 95 53 55 (al 0bj Cmar 4 a2 b g0 03 (B9 )5S i BbLe
LS55 895 Gl wyp ol Limgh cBum )b (o0l cuenl o] Lis g S g3 Copte j laeglis cpl 5 eMbl il asl lacgls
Ao ol 3 ol il sloo s g oy

worde ol il @sdSo (Sl lus MaS ooy Jold olnl el 05 & (SY g5 pol Slmgly o i g, g dge
48 .85 plonl il oMl )30 B lgm el ) 0pe sl Al LS LMl bl ooy el b () didg g (Slows
DNA ouis 135 Olalad )89 5SUl .60 Ci93f cpund (ISAG) lows S ool by 0dds duogi o)lanlefsy ;L WYl ool b ladiges
A5 plogl ¥+ ¥ 45w NTSYS o ¥/ aseus GENALEX (sla 133l o5 31 odltl b lmosls jJUT s plosil YAY- 5 YLT (K55 0K Lawsgs

HTG4 5 JTVIYY (Sibe LASBLT (sla,Solis i plolid wope cul oly YOV (59, ba,S5Lis sl ) 51 oolisasl b TV + ggasms po sldaidly
2 osd oanlie (ZsSojg i oliee (nyeS g orptde Wdg W ol e85 oy LI i a oy plas e )3 JTEIVY Sike L
e0le (iS5 pidis (pwiored A odnlie sy y90 (saoy plas y> T /5T uSile L ASB23 ,Silis o +/YAS 5 Sile L AHTA Silis
Bolls aed slp oygils asls ke 05 2y90 s T +/0%A L ASB2 5 T +/YAY L AHTA (slo ) Silis 0 b5 @ Ll 3y90 (amwgSojg i
dod g S odaliie (o ye Cunl Caliste (gloo pd e b I 5l S wols (gah0g,S ( Juol (sladdse 4 & o0 pr;‘] ol Cawddy VEYY L Ay
A5 3 Slaie jee 59y 4l Sy 3 bl

2l mimen il Cye cal dilise (slao i (S5 b le gt Sy (g pols Limgh jl odel Cusd 4 gl KeS &y 5 g S A
092 2 &b s (S5 95 & bl ) S8 Wl ol el g (S5 55 Capie sl el (B (hy9n @ Wl G5
w28 Lol ol Jl Sl 5 L e cax 315 ol slaaskyy lal sy (e Jeily crlpl )3 3929 e canl iz gl

TPy P PSR T s B Oy TS IISRSIE Wy S P-K W L S Y51 Y

Joloe U 5l gn S Cumes S (K55 g5 4 4o
WS g Sai G s 5 Gl il e ot &S attn bl dles I acad

o sbgby Jl (Se (V) WS walS adllas 550
loguasw 5 ¢l o > b, Slis 3l eolatwl (Ss5 g
S st biggllSs S5 oy 5l olbasgesoy;
IS8 v s bSO cpl oyl 518 pgi T ible 5
9 uaSbe (95909)5 e pgif gaw 3 (SSTy VL
S35 g9 adlae 3 (0L Hla 2,5 (39 j)ken
ohsl 5 OLLS Cuig) ou lp LS (b pany
2 opg Loy ) e bojlgales, (VF) sley,
e ) Y I BRI S A
oSl 5 eolizd b 8l slalo ) cymaase
wor ) (LS g (b lacumes (S kb (S
oL slazel BB g 5By Il § Glgieay ol 5l iledged
e85 ap sgbieds (k) Clidod (st led)S
)I Ll 045 ral?ul uLQ} ).wl).w D s Lgtmwl L_SS"‘")
2 ORgd (SBF E95 (pyp & Ol Sl pl Alo

OMd S S (ool i Vb @8 g celdl
2959 cawl I alisee sldlB 6jg 0l awl dtsld bl
5 ya8 Cooliiml o gl ASle calidee (sladis jl &S 1)l
IS8 el (Y0) Wlo Sl ple S0 5l
w55 5 by I & o ol ez slacd (5l
Sluogas 51LOA) 3yl lea jwbipw jd (oL luadMe
Oped 4 sl w03 g pilette pu KB Cpe slacl
o8 Cue canl sl ool biws o] olelis Jds
9 5l s qplej Clitlus ¢80 adlar 5l g
sloys ool Cye cal BB e ol Coliil
slaasiio jl oolaiwl b Yeomo a5 2yl 3935  alisee
3§ 0%) Spiien plate Sy 5l S5 5 (Seiglrge
(e NS @ gl ol ey (npere
2l Lol Jole (V) 58 oLl e g loe ¢l 4o MSs
Wb g oad abul sl ey il sadlp g beo s
A5y Jace calisee bl s cod &S sl (o3lase Ul
Lalg) 5 (St} 95 Sl 0 bais 3l ol (90
oher slr wmh gt S b plaurer o
by sl jasli g pSojlul .ol o) SeMol 5 Baias


http://dx.doi.org/10.52547/rap.13.37.158
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.20.0
http://rap.sanru.ac.ir/article-1-1299-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0 ]

[ DOI: 10.52547/rap.13.37.158 ]

A

M sals g iy pdaes Lo o3l ol

odd odlitwl (gla Silis (gl sl 3)90 (wsSojg i
290 Al Sy Bl Gl 0 cSls (SBj oS
S9y Ae) (pl )d (oS (9ST g A8 o wal)d ) )y
0@9).: G .Cowl 00 Fbo‘ )9««5 e uw)] dl.bab).u
oy g oyl (S5 95 Olie oan ol

b e ol jo ol calises

gy, 9219

Jols ol Cye canl opd & 51 oly YOV ggommo o
{5305 Y8) Fhaos (85905 YY) e g5 TA) et
(2905 YA) glop (505 VA) plil> (4903 V7) 5350
2 (903 YA) 4idg 5 (w505 V) Jlows (diges ¥F) aeils
Yl >y (Bolad Sygody Wl hygn ble
apd 9o dged VAN U IYAY cla Sl b wgliygs e
w‘ ducl.))l.u c_:L.{ OleMb| u.ul.wl 2 L&sa).u LRSS A
psl Glpl (oMl ispen ) lgw omslyd 0je
5 Sed hgy 4 9o ada) I DNA glisaul (V) ¢85
9 CueS 85 plnil (V) ()lSen 5 @l gy b Bllas
olKews I edlawl Lo Cl)m.u] DNA cus
cw! adS 0508 s Vere Olyogil (g yiegibg Sl
i) (ool lawgs 0 dpog o)lgmlafy) HSOLI WY
Joia) S0 C9) w5 ol 2 (ISAG) Slg
SoS 4 DNA 00d 15 olibad lolis jslaiedy ()
S 5 odlil U gy (sla,S T oYU Sy ol
PCR u;L'SIs sladd > 0 dﬂfdw u.\.m:”b 5,
ool 45> A0) 4ddy B dedy adgl (gilwdid yuls Jold
@ iloatdpuly Jold alsyo ¥ 53 (gl 2 Jolpe {315
aib ¥r Saedy Jlasl (o],8 olo a0 AF) 4l ¥ o
il Fr Gledy by o S0l b oaaste Jlasl glod p
48> 0 oty (2l bar imen 5 (31,5 5l 423 YY)
539995l S sl oS il dasy VY gled
HpYUl K5 oKiws > DNA ous iS5 olahad
pbol (10 sladly) SaS'ay 4 (Genetic analyzer 3130)
» GeneScan500LIZ »lsliw! wlide 5l ool b .cd)s
GeneMapper V4.0 l8lsy lawg o 555955l Job
A5 Cped DNA lalad ol0]

Table 1. The specification of Markers used in this study
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Figure 1. Allelic pattern drawn by GenALEX software for different strains of Arabian horses


http://dx.doi.org/10.52547/rap.13.37.158
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.20.0
http://rap.sanru.ac.ir/article-1-1299-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0 ]

[ DOI: 10.52547/rap.13.37.158 ]

V&Y

6 2o 5 i Lo il S

Ve 5l VY opladds /odd jow Jo o> Slidss slouing sy

0o 5 ol )3 g9 polie (139 o5 29 SYL
2 OA) Cal onds 555 calisee wliiss lawgs S
SrgRjg e plie wrd el oy cuwl Sladures
P S I s sl ods (5155 I8V 51 ieS ol odnlie
Cunl 039y yusio +/YY U +/FA o 09 9 (i Sl
plie (IS y5b 4 0rd Mol 5 (ke lacumes (V)
e (92 plde cplply dimd oo Ui |y £95 5l (658
9 %9 o9 Sl (oo pol 38T )3 (oS g i
5L Lo yauiS y0 015 cpl Gl

g VEOV Lyl gild (asls Jlade (g yieS 5 (p pen
ASB2 4 AHTA (la Silis & by uiyiay VYYS
ree Sl (SBF gg5 (Y Josa) A5 Al
ol piugwsS| Sy pogi lp &5 Cul ooyl
odalie (hwsSojopn diles jo opld (adld e o
2L padls cpl e LS 1) (S5 95 oljee 0
S5l |y baaigS g5l adieS (BleS ()5
DpS o 5 3 ) laisS Syl g Ls s cpl 4 S o
g odliz] w8 5l o] dwbxe sy 4 Lol
ol b0yl agmg asls ol el e sSlis ol
Slgiee ol hde Sl g5 s pas plSin 5> Jb>
9o Camer JS§ 3 ogld el (0Le AL jho
ol sl Limad 5 b dsbee VEYY Ll adllas
b dgle oy 3y90 Slaoys o (VROF) (VL
Conar 4 Cumex o 5l T Jisl Coge G5 ol
)b bl Slglp s > eS8 g 29 S0
O (eyp 90 oy o Vb (G5 ol 92y
9 48,5 Cjawo Woys cpl w0l bMB! & das o
o oy oolil gt s iS5 (gl Lo polews o5
ol 48,55 i yguo  oodows

L & bgye o odnlie (wsSojo i (nyide
by yo o sanlie u,i;)”@ OeyeS o (+/YAS) AHT4
L bo,Silis &S Lol jl g (+/57Y) ASB23 ,Silis &
55 £95 sy Slp s MBI VL (IS e
Simok ol > AHTA Sl cpluly s o oal
OSbe sl 038 wald 1) Cledbl (e o yiie
plos sly STl 2y90 5 oad odnlie (wsSyjora
Ll iy & 3 ol 3 edlitel 50 sl
odlae cpl (605 (Y Jodn) 03,5 3ysl s /5N 4 < /YA
ol oalaiwl (sl LS 39 Cuwlio odimd (L V dae &
sl )9S pegr sl (SiTF E9S wn Gl
HMS7 HMS6 ASB23 ASB2 AHTS keolSls
|y YL o0 sdmlie iwwsSyjo e VHL20 4 LEX33
Slp & b jo wih las sl 5y50 polie 4 Coud
soolie 5l e ol odmline SuwsSje e deolls
slie 5:0le lllae 390 Cumex JS 55 39 Ll 5)90
HogNig e pdlie I S ol odnlie (hwsSy gy
ol 53 e 93 cnl m ©glE cp iy g el 55
Sl ol 5 oalis HMST olSils gy Limsh
Sl padld lie (S g (G5 Ol Ol YL
E55 Uiy cosl e gl ol b ol 35 1, (F) e,
$550al g adllas 3500 lacusl (503 3 YL (S
A) Wb bl cpl o S
(VoA Lo Baio 53 0 odmlite (ftawsgSyjg i (ke
Ly Wb oS g 0y slacwl (59, Olidiss S5 alie
9 95lwl (63 9 (8) e 9 )k ((VF) OlSen 5 9ils
)l o i ))iS 4 s Lol gy 0nd 3155 (V) oo
oiSan 5 Sl () Han 5 SFlpgS b o
(V) OhlSen 5555 93 019 9 VF) lSen 5 (g (V1)

(HO) o1 sanlie  wsSsjg i (1) ilis (adls (NE) Hge (sla T sluss (Na) oad sanlive (sla P slaws Julow g 0 jos =Y Jodo

adllao )50 (sla,SiLis (gl (NM) (35 by 9 (F) coly padls (UHE) (5 o)l iansgSjo i (He) JLasl 3)900 (tamngS o
Table 2. Analysis of number of observed alleles (Na), number of effective alleles (I\\IX),_ Shannon index (1), observed
ri

heterozygosity (Ho), expected heterozygosity (He), non-odd heterozygosity (uHe),

(Nm) for the studied microsatellite markers.

ght index (F) and gene flow

Mean (Nm) Mean (F) Mean (uHe) Mean (He) Mean (Ho) Mean (1) Mean (Ne) Mean (Na) bunes plos
YIEYD ofees AR <IYAY <IYAS \Val! \f\al £IAMA AHT4
VE/YYD —efe¥. oI55 <[F¥A <[5V VXYY Y/aNo a4 AHT5
a/aa. ofeye AN < IVEF <IYYY V/0AY ¥/ YIVYY ASB17
Vo/0F. e al o[Fe RISV Yare \AR74 Y/ory ZI¥YY ASB2
WY —+/-QY /4)1 <[5 < [5Y VIYAA Y/0AY ZIVYA ASB23
v/ovy o[-5Y et <[SAY <[5y V/YYY Y/vYY o/o0F HMS3
MM —/-\A <IVY¥ IvE. <IYVY Vo) ¥IY\VE A/YYA HMS6
YY/YVY AR AARS AR <IYAY V/Yay Y/¥YY O/FFY¥ HMS7
N4 <IV¥Y <IVO- N\ard AR V/¥a¥ YIASY ZIvYY HTG10
¥/avy o[+¥N /52 2N d <[5V VY- ¥ Y/vY- ¥/VVYA HTG4
AR —</syY I8VY [550 <[EAY V/YA- Y/-av O/FFY LEX33
YIY.- —</+\0 < IvvE IvEY <YV Vi \ARA% £loos VHL20
a/a0s =[N0 DAAN <[5 AN V¥YY Y/oNa #1-v¥ I oSl

LRW Mb“’ é*‘*’) &9») as J@.)u.a LJL'“) &9,\09‘ U“l KW
gl gwyy dyge sbooyd yo g 0dg D (9y3 0 b

(Y JS5) 5)l6 5429 (0l (S5

£ s sbylins 51 (o JoSUge uilyjly U

ool b gy oo )8 4 Wdlp 305 g o polie & (S5
S5 95 o yd WAL g0 (ST E95 B9y ! )
duwloee Juoyd Y 048l (SS5 £90 9 oy Y oy


http://dx.doi.org/10.52547/rap.13.37.158
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.20.0
http://rap.sanru.ac.ir/article-1-1299-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0]

[ DOI: 10.52547/rap.13.37.158 ]

= (LIVICSp g TEW W =S P C W

VPY o lgalessy (sl ySilis 3l olisal b ol calisee (slvoy5 g Cope sl (S5 955 oy
Among Pops Percentages of Molecular Variance Among
1% Indiv
1%

J9g0 il )y LT Jlages =¥ IS5

Figure 2. Molecular analysis of variance diagram

Jgl el a sl Lol (sladilge 4 o5 (g0l S8
barye old 3l jlges cpl )0 .l o &1y Y JSS
4 zz_:‘.u u,ul.ml » U“)’L" ARV i Lbo).:.: 25 ;I)sl 4
Ol i (giiogS sy 2p90 3131 S ol s
Olase jemwe g9y wl S j0 bcw! don g wdly

LD (§A209)S 04 (o

w210

é\zlo

5 oslizal U (PCA) Lol slaailge (olul 5 455
oS gl algo daw b 5 c8,5 plosl NTSys V2.02 ljéle 3
S A gl W3S (e dn g |) g Lo)d (p e
225 Ul Ab e 0l g9y 3181 ples (8,5 )13 Joxe
b i 290 sboys (S5 ples (ol gbaadlge &
@ sp 390 S8l STy i dw Jlages ) Al

ol slaadlge 4 4555 g0l KaS A wyp 3y90 33l (ST, (cdn dw jdges Y S
Figure 3. Three-dimensional diagram of the distribution of the individuals using the principal component analysis test
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Extended Abstract

Introduction and Objective: Among the country's horse breeds, the Arabian horse has the
largest population. Arabian horses are very beautiful and resistant to harsh environmental
conditions and are mostly bred in the southern regions of the country. Due to the large
population of this breed in the country, it has given rise to several genera that may be
genetically distinct. Knowing these differences is important in managing and conserving genetic
resources. The aim of this study was to investigate the genetic diversity of Arabian horses and
their different breeds in Iran.

Material and Methods: In the present study, the genetic diversity of nine Iranian Arabian horse
breeds including Kahilan, Abyan, Hamdani, Saglavieh, Julfan, Khersan, Maliha, Nasmani and
Vedeneh was investigated. The identification of the strais was based on the information in the
studbook of the Arabian horse that has been published by the Equestrian Federation of Iran. All
samples were genotyped using 12 microsatellite markers recommended by the international
society of animal genetics (ISAG). Electrophoresis of amplified DNA fragments was performed
by 3130 genetic analyzers. Data analysis was performed using GENALEX version 2.0 and
NTSYS version 2.02 softwares.

Results: A total of 100 alleles were identified using this number of markers on 251 Arabian
horses. ASB17 marker with an average of 7.22 alleles and HTG4 marker with an average of
4.77 alleles showed the highest and lowest number of alleles among all strains, respectively.
The highest and lowest heterozygosity was observed in AHT4 marker with a mean of 0.786 and
ASB23 marker with a mean of 0.631 allele in all studied strains. Also, the highest and lowest
mean heterozygositys were calculated in AHT4 markers with 0.784 alleles and ASB2 with
0.598 alleles, respectively. The average Shannon index for all markers was 1.427. The principal
component analysis test showed no specific grouping due to the demographic separation of
different Arabian horse strains, and all horses were located in one area on the coordinate axis.
Conclusion: The results of the present study showed a better understanding of the genetic
structure of different strains of Arabian horses. The results of this research can also help horse
breeders to manage their genetic diversity and breeding. Because there is relatively large genetic
diversity within different strains of Arabian horses, there is good potential for breeding
programs to improve performance and prevent their extinction.
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