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Table 1. Information on herbarium and collection areas of different ecotypes of Allium specimens studied

oslost o < oS 6))1@? %5)}]@’.' Joe s ol el s 3
No. Sect. Species Locality, Herb. voucher  Individuals
collectors number analyzed
1 SHbg Melanocrommum - gipiatum Kurdistan, Saral Area, Kapak Village, Sh. hosseini UOKS510  Astil
2 SUngéC';A (;I?gé)ecrgimjmmyum A. stipitatum Kurdistan, Saral Area, doozakhdare Village, Sh. hosseini UOK-511 Asti2
3 SUngéC',:.A g?ggeigmn%wm A, stipitatum Kurdistan, Saral Area, zardavan, Sh. hosseini UOK-512 Asti3
4 SUbGMEANCCIOMMAM ) it Kurdistan, Saval Area, hezarkanian Village, Sh. hosseini ~~ UOK-513 Asti4
5 Ssggg'm?;%%%on?nr?y%un? A. shatakiense Kurdistan, Saral Area, Chatan Village, Sh. hosseini UOK-521 Ashatakl
6 o A, shatakiense Kurdistan, Saral Area, Zardavan, Sh. hosseini UOKS522  Ashatak2
7 Sbg Melenocrom™ A hooshidaryae  Kurdisan,Sarl Aves, olcheiar Vilage, S hosseini  UOK-S01 Ahosht.
8 Sugéysgﬂggg’rm%um A. hooshidaryae East Azerbaijan, Bookan road, , Sh. hosseini UOK-502 Ahosh2
9 Sut;géhﬂslsiﬂgggrggxum A hooshidaryae Kurdistan, Marivan road,h I:)as!saet%rizan'Ah abad Village, Sh. ;5 5a Ahosh3
10 Sut;gct“ﬂgggggg;fgggum A. hooshidaryae  Kurdistan, Marivan road, kalatarzan, sooraban, Sh. hosseini UOK-504  Ahosh4
1 Sut;gésﬂ sgﬂgggorrgsrg%um A. hooshidaryae Kurdistan, Saral Area, Kapak Village, Sh. hosseini UOK-505 Ahosh5
12 UG MElarocromn ™ A hooshicaryae Kurdistan, Saral Area, Zardavan, Sh. hosseini UOK506  Ahoshé
13 Sugéysgﬂggg’rm%um A. hooshidaryae Kurdistan, Marivan road, Kosalan Area, Sh. hosseini UOK-507 Ahosh7
14 izgg'%?;%%%ﬁ?ym]n A, saralicum Kurdistan, Saral Area, zardavan, Sh. hosseini UOK-512 Asaral
15 Sslégg.,%?;r;%crgorm;nyﬁunl;n A. saralicum Kurdistan, Saral Area, Chatan Village, Sh. hosseini UOK-513 Asara2
16 Sslégt(:.].'%ei;r;%%onqﬁnquﬁug A saralicum Kurdistan, Saral Area, janvare Village, Sh. hosseini UOK-514 Asara3
17 iggg'%?;%%%or%nynur? A.saralicum  Kurdistan, Saral Area, hezarkanian Village, Sh. hosseini ~ UOK-515 Asarad
18 Su?gabﬁ:ﬁ%‘ggg?oﬁum A. haemanthoides Kurdistan, Saral Area, Zardavan, Sh. hosseini UOK-531 Ahaeml
19 Su?gd%ggﬂ%%gg?owm A. haemanthoides Kurdistan, Saral Area, Zardavan, Sh. hosseini UOK-533 Ahaem?2
20 S“S&fﬂ:ﬁ%gg?oﬁ“m A ubipetrense  KUrdistan, Marivan road’r'fg'sififnzia””a””at boovillage, Sh. o516 Aubipt
21 Suggétwgﬂ%%sggwm A. ubipetrense Kurdistan, Marivan road,rljglsz;etz?;zian, jannat boo village, Sh. -~ 517 Aubip2
22 SUbS%C',:.A g?ggeigimnpnyum A jesdianum Kurdistan, Marivan road, Kosalan Area, Sh. hosseini UOK-537 Ajesdil
23 SUbgéC’Xl g?gge?;m?nyum A, jesdianum Kurdistan, Marivan road, Kosalan Area, Sh. hosseini UOK-538 Ajesdi2
24 Ssueté? QlllltjnT A. iranicum Kurdistan, Saral Area, Chatan Village, Sh. hosseini UOK-525 Ail
25 SSLtjat():?A"iilllllTnT A. iranicum Kurdistan, Saral Area, Chatan Village, Sh. hosseini UOK-526 Ai2
26 %%?S:Cdt::ggrrgﬁrw A. tripedale Kurdistan, Marivan road, Kosalan Area, Sh. hosseini UOK-541 Atripel
27 %%E?N:fg{gg{gﬂm A. tripedale Kurdistan, Saral Area, Zardavan area, Sh. hosseini UOK-542 Atripe2
28 Sslé?:? H%@g&%ﬁ A. tripedale Kurdistan, Saral Area, doozakhdare Village, Sh. hosseini UOK-543 Atripe3
29 Su?g]&\/f(!gg&(gggg&um A kurdestanicum Kurdistan, kamiaran roads,rr]l.JLa; sdsieﬁiictjavaro, tavrivar village, |~ a5 A spl
30 Susegég\/'i‘egggtoh(gsg?o)aum A kurdestanicym  <urdistan, Marivan road,rlfggeta}:]zian, jannat boo village, Sh. -y~ 546 A sp2
31 Su?gdb/fggﬂ%%’gg?o)éum A. kurdestanicum Kurdistan, Saral Area, Zardavan area, Sh. hosseini UOK-547 A.sp3
32 Subg. Melanocrommyum A. kurdestanicum Kurdistan, Saral Area, Zardavan area, Sh. hosseini UOK-548 A spd
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Table 2. Information of primers used and indicators measured in the analysis of ISSR data

3 Jlasl gles
i ST i )
AL Primer Gl S Sl BS PB PP% UB BF | He RP PIC
Marker sequence Annealing
temperature (°C)

ISSR 1 (CAG)5 54.1 500-1700 13 100 1 011 021 0107 101 037
ISSR 2 (AG)SG 50.1 150-1200 18100 4 007 015 0072 1535 0.24
ISSR 3 (AGC)6C 58.5 150-1600 19100 4 008 017 008 157 0.19
ISSR 4 (CT)8GG 52.7 800-1000 2100 1 003 009 003 185 004
ISSR807 (AG)8T 46.1 350-1800 23100 0 032 041 026 82 040
ISSR811 (GA)8C 46.1 350-1600 23100 8 010 018 009 181 042
UBC 808 (AG)SC 46.1 400-2000 23100 1 031 041 026 84 041
UBC 873 (GACA)4 52.2 200-1900 27100 1 036 043 028 745 040
ISSR807+UBC808 (AG)ST; (AG)SC 46.1 400-1700 18100 0 035 044 028 515 043

ol dasls Sl BF dhan o slayly slaws UB ¢ Kaner o5 PP% Sl 5o S slasls slass PB ¢l o511 BS

ASsder Sledbl gl gms PIC  Klis aseis RP w0 K55 20 e li HE 0l
BS: band size; PB: number of polymorphic bands per marker; PP%: percentage of polymorphism; UB: number
of unique bands; BF: frequency of bands; I: Shannon index; He: heterozygous index; Rp: marker detection; PIC:
content Polymorphic information

A”lum M)‘ Q)Lﬂlﬂ 44‘);0 Mjafjd .z\.ﬂ)b '//\))KTJJ 6});50.1,«.3 C‘fd.w\ L;dijNA—\ L}g":/
Figure 1. Genomic DNA extracted on 0.8% agarose gel related to 5 different species of Allium
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Figure 2. Part of 2% agarose gel electrophoresis shows the species diversity within and between species using

UBC873 primer. L: DNA Ladder (50bp)
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Abstract

Genus Allium L. contains very taxonomically complex sections, especially the subgenus
Melanocrommyum. The systematic position of the species in each section has been revised many times
over time. In the present study, the relationship between 32 ecotypes belonging to 10 different species
of Allium was investigated using ISSR markers. The nine primers used produced 166 polymorphic
bands (average 18 bands per primer). Among the primers used, ISSR873 primer with 27 bands made
the most, and ISSR4 primer with two bands had the lowest polymorphic bands. The PIC of the
markers ranged from 0.04 to 0.43. Cluster analysis by UPGMA method based on molecular markers
divided the studied ecotypes into four groups. The clustering and principal coordinate analysis results
showed that most morphologically similar species were grouped in closed clusters. According to Dice
similarity coefficient, the highest percentage of similarity was shown between Allium stipitatum and
Allium saralicum ecotypes (72 percent) from the Melanocrommyum subgenus, and the lowest
similarity was obtained between Allium tripedale and Allium iranicum ecotypes (12 percent). The
ecotypes with the lowest similarity percentage belong to the subgenus Allium and Nectaroscordum,
which are placed in separate clusters. Based on the results, the ecotypes of Pseudoprason,
Melanocrommyum, and Procerallium sections showed the highest affinity. In general, it can be
concluded that ISSR markers are useful for classifying Allium species and have sufficient potential for
phylogenetic studies of species. In addition, due to significant genetic diversity among the studied
ecotypes of wild Allium species, this diversity can be used in future breeding programs of crop.
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