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524 | 22 | CTTCAAAGGGTCATCAAATCAC AA05-R
539 | 20 AAGCAACCGAACAACGATTT ACT-009-F
[30] | CR962126.2 | 468-565 (GA)27
559 | 20 AGTGACAGTTATGGGGGTGG ACT-009-R
48 19 CCCATCATCAACATTTTCA AFCI1-F
[7]1 | 0X326969.1 103 (CTT)3
51 18 TTGTGGATTGGAACGAGT AFC1-R
52 22 CTTGAGGGAACTATTGTTGAGT | AFCall-F
[7]1 | 0X326966.1 139-188 (€M1
51 21 AACGTTTCCCAAAACATACTT AFCall-R
511 | 20 GGACAGAGCAAAAGAACAAT AFCT11-F
[7]1 | 0X326965.1 186-196 (C12
489 | 20 TTGTGTGGAAAGAATAGGAA AFCT11-R
50.1 | 20 TTTTTGTCCCACCTCATTAG AFCT32-F
[7]1 | CU651599.5 100 (CT)14
507 | 22 TTGGTTAGATTCAAAGGGTTAC | AFCT32-R
523 | 24 TAAAAAACGG:éAGAGTTGGTT AFCTAS.F
[7]1 | OY283140.1 127 (CT)8 AT (CT)3
50.8 | 20 GCCATCTTTTCTTTTGCTTC AFCT45-R
XM 01 48.1 19 CCCATCATCAACATTTTCA AFCTTI-F
[7] 737335 3| 100-210 (CTT)9:(CAA)3
’ 51 18 TTGTGGATTGGAACGAGT AFCTTI-R
(GAT)3: 567 | 22 GATAGTCCGTACCTTGGCTCTG AGA?O”'
13] | DQ073091.1 106 .
13] Q (GAT)3:(GAT)5 55 55 | TGTTCAGCTCTTCATCTACATCTT | AGAT-012-
C R
XM 024785 542 | 22 | ACCTGTTCTAAGGGAGATTTCG AWO1-F
HU %350 182 (ATG)10
’ 537 | 20 CAGGGGAAGCATACAAAACC AWO1-R
003613 542 | 20 TGGGTGGAGGAAATTACGAC AWO09-F
B | M 157 (CAAI
’ 536 | 21 CCACATATGTTGCTGTTTCCA AWO09-R
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s6 | 22 | ACCCTTGTGGGTTCTICTTCTT | AW213-F
Gop | XM_003601 249 (TTC)5:(AAC)7:(C
576.4 AA)4
s4 | 22 | CATGTACGGGGATTGTTGTTTT | AW2I3-R
U 52 | 20 GCTTGTTCTTCTTCAAGCTC BI14B03-F
HU 35 : 151 (CA)
s1 | 20 ACCTGACTTGTGTTTTATGC BI4B03-R
enaramns | 53] 1 CACGAGGCACACTTCCATT BEE-F
31] | ov283145.1 | 200-250 | (AG3(GD3(TA)
(AC)3{(TT)4
557 | 20 GTTGTTTGTGTCCCCAGGAG BEE-R
52 | 22 | TTCAATCTTCTCCTTTGATTGC | BFI06-F
HU | Oxan6070.1 o | @AN2TARTA)
: 5
52 | 22 | GTTTTCCTGGATATTTGGATGG | BF106-R
52 | 22 | TCAGTGAGAAGGTCGTTCATGT | BFI1I-F
(7 | XM 00359 1se | @AN2(TARTA)
968.4 5
56 | 22 | TGAGAGAGAGTTCGTGGGTTG | BFIII-R
s | 21 | GAAGACACAATGAGTAGCAGAG | BF644149-
(| XM_013604 sos | CTDO(TC(CT) C F
7263 3 BF644149-
56 | 23 TGGCCCATGTTTCTCAGACT "
56 | 20 | AGTCAACTCACAAACCCCACTT | BI9O-F
Gy | XML013601 ” (AAG)6:(TCT)3:(T
8713 )3
) 57 | 22 | TGGAGAGATGGTAGAGGGAGAG | BI9O-R
538 | 23 | CGAACTTCGAATTACCAAAGTCT | ENOD20-F
HU | X99467.1 233 (ATA)6:(AA)8:(TT)
: 3
532 | 21 | TTGAGTAGCTTTTGGGTTGTC | ENOD20-R
" 50 | 20 GGGTTTTTGATCCAGATCTT MA6_20456
[32] 039833 125 (TCT)8:(TCA)5
006.1 MA660456
56 | 20 | AAGGTGGTCATACGAGCTCC o
005643 537 | 18 CAAAGAGGTCGTCGGGAT MS-30-F
[33] XR70251 3 75 (TCG)3:(CGA)3
- 56| 24 GTTCGTGTGCA{STGATTATCACT MS30-R
514 | 23 | AGATTATTCCCATTTTTTCCCTG | MS-40-F
[33] XMZ%“;SI 183 (CAA)3
. 6| 24 | CGAATGAGAGTATTAAGGAAGT | /o oo
CG
O 003504 586 | 23 | AACCACACACTCTAGTTCCCACC | MS-43-F
1331 042.4 186 (CAB(CCA)S TGAAGCTTTGATTCTTAGAATTG
’ 52.1 24 G MS-43-R
(AAG)8:(GA)(CT) ]
pu | XM_024772 131 9:(CTT)5(AAG) 55 | 20 | GGCGGTGAAGAAGTAAACGA | MTICI88
693.2 F
5:(GA)R
BT140900.1 122 (GAA)ég;T)l&(T 56 | 20 | AATCGGAGAAACACGAGCAC ngmg_
o | » TCTAGAAAAA%CAATGATGTGA MTICIOF
HU | Gyag3130.1 3 (GA)3:(TC)4«(TC)
: 5/CT)5
€D 54 | 22 | ATGCAACAGAAGAAGCAAAACA | MTICI9-R
HU XM§$2346]4 123 (TTA)8:(TTC)3 50 | 22 | TTCTTCTTCTAGGAATTTGGAG MTKF3238'
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51 20 CCTTAGCCAAGCAAGTAAAA MTI§238'
331 ] ] (TTC(TTA)(TT | oo | ,; | GTTTCTTCCTTAGCCAAGCAAGT | MTIC238-
3 : AAAA PTR
coxrtaiaa | 47 | 20 | OGACAAAATTGGAAGAAAAA MT45-F
133] | ov283139.1 8 | TS é{ggs'(c’)
' 50 | 20 AATTACGTTTGTTTGGATGC MT45-R
s | 53 | TCACAACTATGCAACAAAAGTG | MTICIS3-
G F
HU XM§2(1)2587 133 (TC)6:(TC)3
54 | 20 TGGGTCGGTGAATTTTCTGT | MTCI53-R
54 | 20 ATCGGCGTCTCAGATTGATT MTIC365-
HU | XM 013607 s | Tosrensco) F
729.3 3 MTIC365-
51| 20 CGCCATATCCAAATCCAAAT N
47 | 20 | GGACAAAATTGGAAGAAAAA MTKF:“S I-
HU | Gyas3izol s | (TORGAB(ATT)
3:(TC)3 MTIC451-
50 | 20 AATTACGTTTGTTTGGATGC o
51| 20 GGATTGAAATGCACTCTCTC MTIE‘”S'
HU | XM_003603 13 (TTC)6:(GA)3
622.4
. MTIC475-
st |18 TTAATAAACGCCGCTCCT N
. 516 | 23 | AAGCTGTATTTCTGATACCAAAC MTISB I-
U _003600 119 (AGA)T:(GTC)3
345.4 MTICI31-
551 | 20 CGGGTATTCCTCTTCCTCCA <
s6.1 | 19 GCAGTTCGCTGAGGACTTG MTIC134-
HU | XML013595 | o (TT)4:(AG)9:(AAG F
577.3 )3 CAATTAGAGTCTACAGCCAAAA | MTIC134-
539 | 25
ACT R
512 | 20 | AAATGGAAGAAAGTGTCACG MTIEW'
HU | XM 024771 " D
500.1 MTIC183-
52 | 20 TTCTCTTCAAGTGGGAGGTA N
517 | 22 | CAAACCCTTTTCAATTTCAACC Mﬂg”'
HU | XM 039831 s -
349.1 MTIC189-
548 | 20 ATGTTGGTGGATCCTTCTGC N
XM913006 (AAG)S Ist 559 | 20 | GGTGATTGACTGTGGTGTCG | MTIC21-F
HU i %0364 | locusl/(GTT)3 2nd
25 ' locus 562 | 20 ATCCGGTCTCCCAGGTTCTA | MTIC21-R
518 | 20 GCGTAACGTAACAACATTCA MTKFD”'
HU | XM_039829 130 (ATT)7:(AA)3
816.1
. MTIC233-
501 | 20 AAGGAACAATCCCAGTTTTT N
499 | 22 | TTCTTCTTCTAGGAATTTGGAG | MTIC238-
HU | XM 003614 13 (GAT)3:(CTT)4«(T F
974.4 TA)S:(TT)3:(ATT)3 -
BADIATDI | S06 | 20 | COTTAGCCAAGCAAGTAAAA Mﬂng
517 | 20 | CTAGTGCCAACACAAAAACA MTKF:“SZ'
HU | XM_013607 115 (TC)15:(TT)3
7013
. MTIC452-
50 | 20 | TCACAAAAACTGCATAAAGC o
71 | x60387.1 190 (TA)20 496 | 22 | CGGAAAGATTCTTGAATAGATG MTL_‘;;CZA
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24| 18 TGGTTCGCTGTTCTCATG MILEC2A
(TGS AG)12:A 51| 19 GAAGTGGAAATGGGAAACC MTR58-F
AF274880.1 167 GA)3{(CACT)3
552 | 22 | GAGTGAGTGAGTGTAAGAGTGC | MTRS58-R
O 024753 548 | 22 | TIGAGGGTTCAACGTTTGGT | MTTESSR
[34] 0247 196 (CTA)3:(TAC)S
011.2 MTTFSSR-
55 | 21 CTCGAAGCGCGTTAAGAAAC 1R
XM 039829 565 | 22 TCCCTACAGCAGGAGGTGAT MTZf_SFSR'
[34] 2 210 (TCA)5:(CAA)3
869.1 MTTFSSR-
55 | 21 GATGCTCAGAACCAGCATGA ALR
565 | 22 TTCAAGACCGTCTCGGCTAC MT%_SFSR'
XM_013609
[34] 7433 238 (AAT)S 21 TGATGATTGTTCTGCTGCAA
52.9 MTTFSSR-
70-R
sia| 2 CCAACATCCTTTTCCTTTCC | o
(AA)3(TCT)3:(GA : -
XM_003607 :
31] 3214 209 AGAGH(GAA) 21 TTCTCTCCATACCTCGCTCAA
13:(GA)3 55.1 TC7-R
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Abstract

Iran stands out as a significant center of genetic diversity for alfalfa (Medicago
sativa) worldwide, harboring diverse types of this plant. Ensuring the
authenticity of alfalfa populations and varieties is crucial for farmers and seed
producers, as the genetic makeup of this species directly influences forage and
seed yield quality. In this study, we developed a method to identify and
differentiate key Iranian cultivated alfalfa populations using microsatellite
markers. We collected random samples, each containing 100 seeds, from
various alfalfa accessions. Nine microsatellite loci were screened and
employed to differentiate these populations based on specific allelic
genotypes. Notably, the MTIC233, BI90, ACT009, TC7, MTIC183, MS30,
MTIC238, and AFCA11 markers exhibited the highest differentiation ability.
The genetic distance analysis revealed that 5-B and foreign accessions, as well
as 29-N and foreign accessions, were the most distant from each other.
Conversely, 27-G, 9-H, and 21-R exhibited the closest genetic similarity. The
results revealed that, accessions 9-H, 21-R, 27-G, 25-B, 5-B, and 2-G shared
a common genetic background, suggesting their close relatedness. Our
proposed method allows straightforward identification of target alfalfa
accessions within a short timeframe (one to two days) without the need for
DNA extraction from leaves.

Keyword: Alfalfa, SSR, Microsatellite, Bulk seed, Genetic identification,
Authentication, Molecular marker



