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Table 2- Name and specification of the 22 SSR primers produced polymorphic bands in saffron
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Primer Primer Sequence Annealing No. of Sh:r?non's Genetic  Polymorphic

(5'-3") temperature  polymorphic % " 0 diversity  information

(0 bands (h) index (PIC)
SCALs T o aase 471 1 0.686 0.493 0.371
sca100  ATAS IACCAOTICAS e 64.8 3 0.808 0.357 0.335
scass  [GCSTATCCTAGTCOCOATC 64.8 2 0.931 0.582 0.496
SCA 319 gggfg AcféTTgACTT fg gggfi}% 615 1 0.685 0.492 0.371
scaszr o e 64.8 2 0.757 0.553 0.455
SCABBL T o 57.5 1 0.351 0.199 0.179
scasgz A OGO 615 1 0.363 0.208 0.186
SCA 393 i%ggéﬁgéggﬂiﬁggﬁg 64.8 3 0.865 0.393 0.359
scaais  SLICACCATESICLCCS 64.8 1 0.197 0.094 0.090
scaats o AT eAce 64.8 3 0.964 0.601 0.538
SCAazs G OATCCTARGATCOCECS 64.8 2 0.766 0.518 0.427
SCASl o e T 64.8 2 0.884 0.583 0.506
ST sl olalipssaiic 64.8 2 0.953 0.621 0.578
SCABAT A e 64.8 3 0.482 0.162 0.156
scB109 JGCTAGTATAGGTACTAAACAT 64.8 3 0.944 0.644 0.577

TCCTATACACATACAAACATAC
TCTCCCTATTCCCGTGTAAATCG
SCB 115 CCCGATGATCGATTGTACCTAGE 61.5 2 0.932 0.601 0.534

GTGGTGAGTAAACAGTGGTGG

SCC 13 GAGAGCAGAGCAGAGGCAAC 64.8 3 0.898 0.455 0.435
GCGAAAACACAATGCAAAAA
SCC 209 GCGTTGGTTGGACGGCTGAC 64.8 1 0.255 0.131 0.123
GTGTTTATAGGGGTGCCACG
SCC 219 TGTTGGTGGTGCAGGTAAAG 64.8 1 0.202 0.097 0.092
TGCACGGACAGATCAGTTTC
SCC 247 ACTGAACAACACCAAGTGCG 64.8 1 0.280 0.148 0.137
CCATTCGTGAGAAGATCTGA
SCD 17 CACCTCATCCTCGTAACGCC 64.8 3 0.961 0.676 0.627
TCCTCCCTCCCTTCGCCCACTG
SCD 219 CGATGTTCGCCATGGCTGCTCE 64.8 3 0.982 0.722 0.672
Total 44 15.147 9.331 8.243
Average - - 2 0.688 0.424 0.402
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Figure 3- Darwin cluster analysis of saffron ecotypes based on SSR molecular data
1: Birjand (code 10-19), 2: Gonabad (code 20-29), 3: Torbat-Heydarieh (code 30-39), 4: Qaen (code 40-49), 5: Torbat-Jam (code 50-
59), 6: Mashhad (code 60-69).
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Figure 4- bi-plot analysis of saffron ecotypes based on SSR molecular data
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Abstract

In order to study genetic diversity and some of the quality and agronomic traits in saffron, six
cultivated ecotypes were collected from different regions of the Khorasan province (Mashhad, Torbat-
Jam, Gonabad, Torbat-Heydarieh, Qaen and Birjand) and they were evaluated during two cropping
seasons in 2011-13 in the research farm of the agricultural faculty, Urmia University, Urmia-Iran. The
farming results showed that there were significant differences between the ecotypes in the studied
agronomic and qualitative traits. Thus,, the cluster analysis grouped ecotypes Torbat-Heydarieh,
Mashhad and Torbat-Jam in a cluster and ecotypes Birjand, Qaen and Gonabad in the other cluster.
The results of mean comparison also showed that ecotypes Torbat-Heydarieh and Mashhad were the
best saffron ecotypes in the Urmia condition. On the other hand, the genetic results showed that 22 of
30 SSR primers (73%) detected a total of 44 polymorphic alleles (average 2). The average of Shannon
index (1), genetic diversity (h) and polymorphic information content (PIC) were estimated to be 0.688,
0.424 and 0.402, respectively. These results not only clarified the existence of genetic diversities
among saffron ecotypes, but also, the genetic diversities were proven with other analyses such as
analysis of molecular variance. The results of cluster analysis of Darwin grouped each ecotype of
Birjand, Mashhad and Gonabad in a cluster and three ecotypes. Torbat-Heydarieh, Qaen and Torbat-
Jam were placed in the same cluster because of their high genetic similarity. This grouping was
confirmed by principal coordinate analysis. It was notable that high genetic similarities were estimated
between saffron ecotypes (65-90%). Overall, the results of this research not only introduced
microsatellite molecular markers as useful tools for evaluating genetic diversity and grouping of
saffron ecotypes, but also confirmed that saffron is not a monomorphic plant and we can identify
useful genetic diversities for breeding programs.
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