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Extended abstract

Introduction

Coriander (Coriandrum sativum L.), is one of the four important medicinal plants in Iran. Iran ranks as the
world’s fourth largest coriander producer and eighth largest coriander exporter. Coriander seeds are considered
one of Iran's main export commodities, demonstrating competitive advantages comparable to cumin (Cuminum
cyminum L.) and saffron (Crocus sativus L.) in international markets. Since breeding desirable genotypes is
only possible with selecting superior genetic materials, plant breeders must use appropriate genetic diversity to
achieve high performance breeding lines. Using markers to gain knowledge about genetic diversity can be
beneficial in plant breeding programs. This study aimed to investigate genetic diversity, assess similarity and
differences among coriander populations, and determine the genetic structure of different coriander populations
using ISSR and SCoT markers.

Materials and methods

To evaluate the genetic diversity of a number of coriander populations, 16 populations were collected from
three provinces, including South Khorasan (four populations from Khusf, Birjand, Nehbandan and Sarbishe
cities), Yazd (four populations from the Yazd, Taft, Abarkoh, and Bahabad cities), and Kerman (eight
populations from Kerman, Sirjan, Bam, Zarand, Shahr Babak, Baft, Ravar and Mahan cities). This study was
conducted in 2019-2020 in the Molecular Plant Breeding Laboratory, Production Engineering and Plant
Genetics Department, Faculty of Agriculture, Natural Resources and Environment, University of Birjand. Ten
ISSR (Inter-Simple Sequence Repeats) and 15 SCoT (Start codon targeted) primers were used for molecular
diversity analysis. DNA was extracted from coriander leaves using the CTAB method and the quantity of
extracted DNA was determined using a Nanodrop device (Thermo Scientific model 2000). Present and absent
of bands were scored as binary data (0: absent and 1: present) and represented as a data matrix in an excel
sheet. To evaluate the primers, the indices of the number of amplified alleles (Na), the number of effective
alleles (Ne), the percentage of polymorphism (PP), the polymorphic information content (PIC), the effective
multiplex ratio (EMR), the marker index (MI) and the resolving power (RP) were calculated. In order to cluster
populations, first the genetic similarity of individuals was calculated and then cluster analysis (Ward's method)
was performed. Data was analyzed using NTSYSpc2.2, SPSS v26, and Excel 2020 software packages.
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Results and discussion

In total, the ISSR and SCoT primers showed 95.91% and 97.67% polymorphism, respectively. The 10 ISSR
primers and 15 SCoT primers produced 49 and 86 high resolution bands, respectively. Among all primers analyzed,
IS1 and SC11/SC13 demonstrated the highest amplification efficiency, generating 8 and 9 bands, respectively. In
contrast, primers 1S2, 1S7, and SC4 revealed the lowest productivity, each producing only 3 bands. The average
values of the PIC, MI, EMR, and RP for ISSR and SCoT markers were calculated as 0.43, 2.07, 4.55, 3.56 and
0.38, 2.09, 5.49, 3.38, respectively. Based on ISSR and SCoT analysis, the highest genetic similarity was observed
between Baft-Ravar, Baft-Mahan, Yazd-Taft, and Baft-Ravar, Kerman-Baft populations, respectively.
Furthermore, the lowest genetic similarity was recorded between Khusf-Zarand, Nehbandan-Zarand, Birjand-
Zarand, and Birjand-Bahabad, Khusf-Zarand, Birjand-Yazd populations, respectively. Cluster analysis of ISSR
and SCoT data categorized the populations into four and three distinct clusters, respectively. Based on PCoA
(Principal Coordinates Analysis) analysis of ISSR data, the first four components explained 50.44% of the total
variance. The 1%, 2", 3"and 4™ components explained the 14.25%, 12.84%, 12.45% and 10.90% of total variance.
Based on PCoA analysis of SCoT data, the first five components explained 52.97% of the total variance. The 1%, 2",
34, 4t and 5" components explained 14.16%, 11.34%, 10.85%, 8.63%, and 7.99% of the total variance, respectively.
The low percentage of variation explained by the components suggests that the primers were well distributed across the
coriander genome and also the choice of primers has been made correctly.

Conclusion

High levels of polymorphism were observed for ISSR and SCoT markers, suggesting their efficacy in evaluating
genetic diversity among coriander populations. In present study, the primers were effective in distinguishing the
populations and exhibited a reliable performance. The ISSR markers had a better efficiency compared to that of
SCoT markers. Correlation analysis of two matrices obtained from the molecular data for both markers did not
significantly correlate, presumably due to their different natures. This study found a general correspondence
between the genetic and the geographical distances, however, in some cases certain exceptions were noted,
presumably due to factors such as seed mixing, gene pool migrations between geographical regions or gene flow
among different populations, or even a common ancestral origin. According to the results of this study, among
different populations, Khusf and Zarand populations exhibited the greatest genetic divergence, while Baft and
Rawar populations were the most genetically similar populations. Consequently, crossing Khusf and Zarand
populations is highly recommended to benefit from heterosis. Future breeding studies should incorporate a broader
range of molecular markers and explore the associations between genetic markers and morphological,
phenological, and quantitative traits.

Keywords: Primer, Cluster Analysis, Genetic similarity, Medicinal plants

Plant Genetic Researches (2025), 11(2): 83-98 | www.pgr.lu.ac.ir 84


http://www.pgr.lu.ac.ir/

l\'@' PLS Sl b gy

QI.:..»‘J oLty 1P Y O)m N ..\.1?

http://dx.doi.org/10.22034/PGR.11.2.6

AR JIPITCIOn S S & s4dlas 5 SCoT 4 ISSR @A,fiw 28 o p

(Coriandrum sativumL.)

Voo, ) N
}L‘ﬁ‘&j '6,:S|ri,“ LJ.L@M
W Ry am\écéjjjwombcdﬂsl:fp@j}@j J»Jsleaojjf oluisls =)
J&ﬂa ¢J\.~>J:.: em‘b cé})‘}me&b.\b cL;hL:s &:ﬁ;jj.k:‘j; L;.N-W 5_5; ‘J..:v)\ L;WL,.::)(S b}»]&b -y

VLYY thast Ll )5 VLT YT 28y 5B VBTN s T sl V80TV 0N il s )

s S

- o

Ll Olgzr 5 5iS GoliS sl e 5 o lSUI S peslem Ol .l O ) sl ssls olS Sl Sl SO siS
10 5 ISSR SHET Vs 5leslinal L Ole S 5 55 o yorOlal 2 Ol a1 5258 Coma V(S5 £ candllae ol s
sl S5l 540/4) ISSR la S5led g o 53 a8 315 Ol aallae ol i (23S 13 ) 5550 SCOT S5l
SCLL 5IS1 (sla S5l s S 2SS VL 555 b LLAT 584 (3 a5 disls 0L IS o3 4V/Y SCoT
Slie s gas 5SS 1y (WL YY) Ll sliws ( 2eS SCA 5 1S7 dS2 (sla ST 5 (L4 5 A) Wb slaws o 22 SCI3
5 4 SCOT Klis gl 5 Y701 58/00 Y/+V o/8Y 5 5 4 ISSR ,Silis gl s RP sEMR MI PIC (sla 2xls
—b lacamer o S) Calid e dSSR LS laesls [elad 5 .s S 5,50 5 Y/FA 5 0/84 Y/ 4 (o /FA
sdalie Sl — Ol S 5 5l -l e K3 Calis o mi SCOT Slis wlul 5 5 Ci—35 5 Olale— bl o5l
By m A 5 oy imOlding 33— 5 Gaamar o K55 Calid p 2eS ISSR LA (glaesls ulul ds
G 55 4 o el sy 3 o= i o 5 oy im e 5 bl i o o (S5 Calid o 1S SCOT Silis el
A (VU Ao 3 5 pas (ke s S ad s a5 lex 3 o |y iurex SCOT SISSR Sl (slaesls bl
Slaamax 53 (S5 55 4 s ¢l LSl pl &S 5l 0L SCOT 5 ISSR (sl 5L 5 odal Cewsas glaesls s
olie S8, s S5l a8 sl 0lis Lol (glaailso Jave 5 Laosls IS ol ot 51 oS Ao ys a5 ol el )8 5028
Sacgmer e s Y T (S5 alas Olal ja Glacanar 0305 o 3l 0L addlas pl gl dzils 055 555
gl L) X st (B (s n S sl sl 4 Sl s (658 (S bl e sbaold

38

OS5 wlis (sl st 4 ST i gadS 051,

mzabet@birjand.ac.ir : Ko s S o o351 o gt 0 ki 35 ¥

AO


http://dx.doi.org/10.22034/pgr.11.2.6
file:///C:/Users/sohra/OneDrive/Desktop/Revised_JPGR_Vol10/pgr.lu.ac.ir
mailto:mzabet@birjand.ac.ir
https://pgr.lu.ac.ir/?lang=fa
https://pgr.lu.ac.ir/?lang=fa
https://www.lu.ac.ir/

O\Ken 5 il

a5 bl BL I T4 by pe s 5 (53 Shas (5803
L 05 555 31 SCOT Law i stal st oDl SOl 4,
Caeal 3l Lo sy O Gl bl goadcbli= 15

(Sankhlaetal., 2015) ol 13,55 VL
E5 oon 3 B8 Sl LK a5
Olnl s 52003 255 Lis 53 (Sl Slalllas 5228 S5
L el b sl 5 ki S Sldlas ol )
Shiri) _dlwe OlalS 55 g5 adlas ol ISSR

Rostami et al., 2019; Zabet et al., 2023; Keykhosravi et
al., 2017; Khorshidi et al., 2018; Eghlima et al., 2021,

oslazl (Hosseini et al., 2022; Khodayari et al., 2017
bog a8 By e (K85 55 Gbi)l s el sl
LS Sl eslizad L (Pareek etal., 2013) o, Kes 5 KL
38l wlis oy idd iS5 Kok b VA USSR
uf-ﬁ)g\)(‘t;)lé\uj}«iﬁapﬁﬁw~/\/ﬂ—\ O
S8 095 Sl Sd Aol asdllas cpl 53 55 plate
S5 g5 sl el (5 SKLa ISSR 5 s ala>e
S P 7S 0By ek (KBS 55 s p 03 25 5008 5
el U 5 Olss awys ISSRSHLET VY 5 aslizad
A5 B kL YW\ (Furan and Gebologlu, 2017)
o8 55 s pns /88 PIC e Slis 5 ] Cosey
IS s agad dues 5wl 53 o ) s
o3l L (Shivaprasad, 2017) ;.28 Co5 535 EA 3 (K5
YTO Ll YAV gsamme 3l oS 3l QLI ISSR S seiva
Vo oobtle ep sy ke (Aeys AV WL
Vo sl eslaza L (Nadi et al., 2024) ol ,) 508 Comes
S48 538 sl WL MY SIS g samme 3 ISSRSSLES
IY S Mot Sle o3 s Kok LLAY Glis )
Gl g a5 Sslie ST s il @ YO L
o gl el sl guaib oy S aw pa 1y e

Al Y S85 5 bl Ol slasatS (i
Gl ol oslial alie OLALS ;s SCOT Sl
Ahmed et al., 2021; Vais Karami et al., 2016; Pakray )
Ll (et al., 2017; Mishra et al., 2020; Zabet et al., 2023

C)A: ‘-;.N‘)J..’)J .b)l} 2979 L;Ju‘ )L:w.t QL’JUGJM‘)J

A

S5 g95 saalllas 53 SCOT 5 ISSR b KL 2,8 sy

dndle

Jo- 55 ol 4 psls LS 5 bl Jlais 5 Lol
Loy 00 3l i 5 (Verma et al., 2008) <ol il 58!
—t 4 2003 QLS Sl e a5k 3 s e slag s
Coriandrum sativum. ) ;.23 o> .(Harvey, 2008) . 52
S 2By S bl Olydes 5 s o3 LS 0 (L
Ll 5l 45T 3455 L (Shemshadi, 2017) ol &l 3l
e a5l Ll sl 13 s pler oKl s Ol g
Ol s (Aghaei, 2021) 515 1 xia oKl S 5lo
esls ol 3 41y iS5 iy Sy 3 Al
olasl tsw OLsle 5 Og s (23 O 5l e s
S o M5 558 (S S

Obabol (gl alS S5 a3 51l eslinad 5 cblis
(Pullaiah et al., 2015) ol (5,0 Jsamme A5 3
E5 w2 S5 5 gk (S5 dlgs s il
slsss Ay s (Rao and Hodgkin, 2002) <.l
OISl S5 e s D] G 1 5 sl
g5 871 (Garrido-Cardenas et al., 2018) <.
Ll OalS ) dingy Soolitl 53 (Siboho LB L1 5 o S5
e Ll sl 56 clea (Cole, 2003) .S
Sl S Sl oslind ol s 5 (S5 58 )50 (sla SO
DR ke 5o 1y (S5 655 5l S sl 550
555 LISSR KLz (Tomar Rukametal., 2014) Jas e
N o (Sole Wil ol Lo0ss LIl
W) e b Sl a4 Sl O350k
531 St s DM (S Ol G ,e (RAPD
(Daneshmand et al., 2017) aas oo 3 Olidses Lo
Bl s g STl ol 51 & ISSR KL
(b S ey & S 5230050 Gl S8
(Mao et al., 2018) >l 1, Y ausa 5 eslawal (g5l s
Sy 03 B s 4 3l S (s K> KiLas SCOT
Sl 5 kel LB a5 ol Gas JIs
ol Ol Ol 38 5 e la Sl i 4 o
L SCoT Slii S sba .(Collard and Mackill, 2009)



VENF /Y opled / VY i/ Al K55 sla e

H5se SBLNl odKilesl @ iy ) S
Lizr g o85> o S has 5 b mlin (555 5LES s

() Jadr) Ld Jime
S e 5 28 OIS s YL sl b eyl il 18 Sy,
s 5 g Camerr odiles S &g gy 250> il
Gl o 0 bt g Ol Olos B OIS (LT s
oot Wged gy OIS a5l LdL welsl (S e
538 3 el high 000 5 Dbl sl
A Jime olKnlesT A 555 4 mle 0355 53 e
ool CTAB w8l i 25, 3l s3lisd UDNA 1 s
DNA Izl sl .(Doyle and Doyle, 1987) .
2 Jrel e Osle [ 55 Ll a5l e S Y
ol 535 Sl Wgad e 5 03 mbe D555 ) e
SAd e 55 Gl w A e ¥ sl S
doss 4w CTAB £l ik aly S W sl
LS ((Yaebe Y) EDTA (Ngo s Vov s

s Se Vb oeles 4 (Ve ke V/E)
CUDNA S 1 6lsl Cs s 4 Jsblnls

VJ”JM

Jae) sl olaws 51 eslizal boedd ol s

&3 8 x5 (Thermo Scientific 2000
Sl s 83 005l 3,50 b ST 5SS G ]
DNA (56 305 72y 5 465 DNA 51 S (5145 505 58 o
SISS 5 () bshse al 5 bl sl 5ba,
Vo 5l mbesl cpl 53 o S 3 ey 3 b Sl
Choudhary ) . sslizd SCOT S5l Y+ 5ISSR S5l

et al., 2019; Melo et al., 2011; Pishghadam Nilabad,
Jlail glos g e e skieas (Y Jsa>) (2019

W23 5 s S slad gal (555 e 03I S s ST
Thermal-Cycler Jus) Gl ss 5 ol&iws LPCR STy
15,55 50 .23 § & 50 (BIORAD Syl T100
Al s do)s S BT 5 5l esliad L PCR Y s
RS Sladad J5 gl Sy Sl e A oll (TAELX)
A3 S gls p b Se Sl oKiws ks DNA - gl
LSSl 2y Seo gy Sl Lkl aslin 5 sz 2
b Yorr UV es o (DNA Ladder) yeseis Colaks

(& 5 ¥ Jsae) LS eslizad

AY

oslizal L (Etesami et al., 2020) 5.8 slaiurax S5
o2l op VL 0-TV s il sluas SCOT Sl
ST Sl SSE ol Sl MY 5 S
VY 5 NS S 0l s S B s el i
abge e SIS e s S A8 1S
Aoyd ppeS dp eir Ol ik ) Cones
Olul 53 i do 3 (i 5 Ol J 5o S
0500 5 Y0 blumer 0n 55 3 IS s
o S Aol rie A 0 Aoy A s e
525 Ol g Dm0l S Glatna
i Ol G (S5 Al (S 5 - 0kdS
eml 31 5 gy Ol = 0ldS Ol S-0klS Dl S
A sdalie OlS= 6

AT 5 e Ll 3l Ol S5 dbols S el S
Glaasl 55 s, se glas S gisliy = Luly, Sl
S Fse S S ase 5 55 sl bl OSGl (sol e
Al e S ge 5 e 3l e el B s 55
o s ol e S s STl A Gl A
Sl Ol ) 54l s .J\i\)élda d}jd«.}bﬁ- st 5 @w
3 3kms O ol S 4 5258 (9315000 i3 3 0t ol
el o 8 IS ) ey (0l 0B g 5 AL
3 S e ez 335 o p ol pl 4 Az g
B 65555 DNA sl 53 s 5 (S5 o8
SEEE on Sl L S GRS e
A Sl sslitl b A3 plol 5228 Cilie Slanen
3 o PRIl S ladised Olg God )
S5 alet b (gl ol AL 015 e et
2300 o3l (S5 suil i SSLobl 5 &5

b ) 52l

Ol 2= Ol e 31 5088 Comar VU5 1 ALS 515
g Lo Sl 5 Coner Ll Jald s
Slagd 5l Somar e Jold 35 Ol el o Oligs
O Camazr A Jols Ole S Okl 5 5llgs 5 08 ol ook 0
3 081 3L (Sl g 5 g Ol o Ol ST sl g
56y j@.? sl jsba YA ladle b olale



b‘)&.@.ﬁ K LJLJ éﬁ) t_’—: GAJJLL-A 33 SCoT 4 ISSR duﬁw @b\s eIA

Q‘ﬁ1s_ill>md.bu)‘ ol (_g)‘jicm}ﬁmlfs_&lméuw Lsi\':ﬁ‘j"" 6“;}1&*‘ J)Jo-
Table 1. Geographical attributes of different coriander populations collected from different regions across Iran

o lacds aabete Olead S e Ss b
Number Location Province Northern latitude Eastern longitude
1 Birjand Southern Khorasan Province 32'53'N 59'13'E
2 Khusf Southern Khorasan Province 31°40'N 56 06 E
3 Nehbandan Southern Khorasan Province 30°32'N 5835 E
4 Sarbishe Southern Khorasan Province 59'32'N 59'49'E
5 Yazd Yazd province 29°'22'N 52'55'E
6 Taft Yazd province 31°45'N 54'12'E
7 Abarkoh Yazd province 53'16'N 3107'E
8 Bahabad Yazd province 31'33'N 5536 E
9 Kerman Yazd province 25'55'N 53'26'E
10 Sirjan Kerman province 29'28'N 5534'E
11 Bam Kerman province 29°06'N 58'21'E
12 Zarand Kerman province 30°49'N 56 34'E
13 Shahre Babak Kerman province 30°06'N 5507'E
14 Baft Kerman province 28'06'N 5515’ E
15 Ravar Kerman province 31°16'N 56 49'E
16 Mahan Kerman province 30 04N 57'17'E

(R=AIT, Y=CIG) Jlas| los 5 JI55 of oras SCOT 5ISSR (sls S50 -Y Jst
Table 2. ISSR and SCoT primers, their sequences and annealing temperatures (R=A/T, Y=C/G)

Jlasl gles Jlal gles

Aol S5 GBI S mly S S5 (15 5l

Primer Sequence Annealing ~ Primer Sequence Annealing

temperature (C) temperature (C)

IS1  5-CTCTCTCTCTCTCTCTTG-3' 58 SC1 5-CAACAATGGCTACCACCA-3' 53
1S2 5-CACACACACARY-3' 53 SC2 5-CAACAATGGCTACCACCC-3 55
1S3 5'-GAGAGAGAGAGAGAGAAC-3' 59 SC3 5-CAACAATGGCTACCACGG-3' 55
IS4 5-GAGAGAGAGAGAGAGAYA-3' 57 SC4 5-ACGACATGGCGACCAACG-3' 58
IS5 5-GAGAGAGAGAGAGAGAYC-3' 58 SC5 3-ACGACATGGCGACCATCG-3' 58
IS6  5-TCTCTCTCTCTCTCTCG-3 52 SC6 5-ACGACATGGCGACCACGC-3' 59
IS7  5-GAGAGAGAGAGAGAAYT-3’ 53 SC7 5-ACGACATGGCGACCGCGA-3' 58
IS8 5'-GACAGACAGACAGACA-3' 52 SC8 5-ACGACATGGCGACCCACA-3 57
1S9 5'-AGAGAGAGAGAGAGT-3' 56 SC9 5-AACCATGGCTACCACCAC-3 55
IS10 5'-GAGAGAGAGAGAGAGYT-3' SC10 5-CACCATGGCTACCACCAG-3 57
SC11 5-CACCATGGCTACCACCA-3 52
SC12 53-CCATGGCTACCACCGGCG-3' 59
SC13 5-CCATGGCTACCACCGCAG-3' 55
SC14 5-CATGGCTACCACCGGCCC-3' 59
SC15 5-GCAACAATGGCTACCACC-3' 54

)lj‘g;li L;loﬂ?u) J:"SU O.:Lﬁ.) MLJ; B J:“‘S‘j LS‘J’" -y dj.b-
Table 3. Polymerase chain reaction (PCR) components and cycle program to amplify ISSR and SCoT markers

Lo O
b\},a &L@Cﬁk}& UZS\)LS\F\ g_}”"]‘ o Sldas
. . . . (:\J,f&:il.w) (al/anss)
Materials Final concentration Reaction components Step Cycle Number - -
Temp (C°) Time (min/s)

Double distilled water - 8 ul Initial denaturation 1 94 4m
Master mix 1X (SCoT), 2X (ISSR) 10 pl Denaturation 40 94 45S
Primer 0.67 pm 1l Annealing 40 MT-5 45S

DNA 20ng/pl 1l Extension 40 72 Im

Total - 20 ul Final extension 1 72 5m

AA
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Figure 1. Band pattern of coriander populations: a- 1S1 (ISSR), b- SC7 (SCoT) primer. 1-Birjand, 2- Khusf, 3-
Nehbandan, 4- Sarbishe, 5- Yazd, 6- Taft, 7- Abarkoh, 8- Bahabad, 9- Kerman, 10- Sirjan, 11- Bam, 12- Zarand,
13- Shahr Babak, 14- Baft, 15- Ravar, 16- Mahan.

ISSR Jilw R{EYREE R A PR
Table 4. ISSR marker indices

< " JS sl el sl BW-RH Sl ol S ol ool
2 . P P P ns P <R [ -
Primer -t SRk ] Kk e s S S8 o)
No. of bands No. of polymorph bands  Polymorphism percent PIC EMR Ml RP
I1S1 8.00 8.00 100.00 0.43 8.00 3.44 5.75
1S2 3.00 3.00 100.00 0.41 3.00 1.23 1.88
1S3 4.00 4.00 100.00 0.47 4.00 1.88 3.13
1S4 6.00 6.00 100.00 0.45 6.00 2.70 4.50
1S5 6.00 5.00 83.33 0.36 4.17 1.80 3.63
1S6 6.00 6.00 100.00 0.49 6.00 2.94 4.38
1S7 3.00 2.00 66.67 0.32 1.33 0.64 1.75
1S8 4.00 4.00 100.00 0.50 4.00 2.00 3.75
1S9 4.00 4.00 100.00 0.48 4.00 1.92 3.25
1S10 5.00 5.00 100.00 0.43 5.00 2.15 3.56
Mean 4.90 4.70 95.91 0.43 4.55 2.07 3.56
SCoT J_<JL“ sla exls -0 BERES
Table 5. SCoT marker indices
2 . P P P ns P <R -
Primer sl JLs-Ate L;K.N\p- ASae S SKaas Kl S8
No. of bands No. of polymorph bands Polymorphism percent PIC EMR Ml RP
SC1 4.00 3.00 75.00 0.20 2.25 0.46 1.00
SC2 6.00 6.00 100.00 0.33 6.00 1.98 3.13
SC3 6.00 6.00 100.00 0.37 6.00 2.23 3.50
SC4 3.00 3.00 100.00 0.48 3.00 1.43 2.38
SC5 4.00 4.00 100.00 0.44 4.00 1.77 3.00
SC6 6.00 6.00 100.00 0.34 6.00 2.03 3.00
SC7 5.00 5.00 100.00 0.33 5.00 1.63 2.13
SC8 6.00 6.00 100.00 0.48 6.00 2.88 5.13
SC9 3.00 3.00 100.00 0.47 3.00 1.41 2.38
SC10 5.00 5.00 100.00 0.46 5.00 231 3.75
SC11 9.00 9.00 100.00 0.42 9.00 3.80 6.25
SC12 6.00 6.00 100.00 0.39 6.00 2.32 3.63
SC13 9.00 9.00 100.00 0.30 9.00 2.71 3.63
SC14 8.00 7.00 87.50 0.25 6.13 1.50 2.63
SC15 6.00 6.00 100.00 0.48 6.00 291 5.25
Mean 5.73 5.60 97.67 0.38 5.49 2.09 3.38

PIC: Polymorphic information content, EMR: Effective multiplex ratio, MI: Marker Index, RP: Resolving Power
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Table 6. PCoA analysis for ISSR and SCoT markers in coriander populations

ISSR SCoT

il e o Ao o obls o Loy bl o2
RS0 . . 378 JlJ.E.A . .
Component Eigen bl eI 7 ol e

Value Variance Cumulative Eigen value Variance Cumulative

(%) variance (%) (%) variance (%)
PC: 0.89 14.25 14.25 0.96 14.16 14.16
PC2 0.80 12.84 27.09 0.77 11.34 25.50
PCs 0.78 12.45 39.54 0.73 10.85 36.35
PCa 0.68 10.90 50.44 0.58 8.63 44.98
PCs - - - 0.54 7.99 52.97

0.68 0.62 0.56 0.50 0.44
L ' s s

First cluster J,| ad s dmmmm ¢ 3
A 8
.

[ury
=]

UWUUU

Second cluster pr2adgm — ¢

\
4
-
Y

Third cluster P A g —

Fourth cluster rJl{{ Ryl {_ : i
ISSR Solis lal s 508 Cilibes (slaamer sl s 4 =Y S5
‘VJ' —\\ cdlrﬁ.w —\ . (QLdJs —Q ngJ.L@..t -A go}sj.ﬂ -V GC,JJ —-\ ‘)J'.L -0 LL«.;JJ«.A —f. ‘d‘\-’b\.«.@—! —V ‘WF —Y ‘..L\?J:J -\
QLﬁLA —\-\ 4))‘)—\0 cwb—\i ‘;i.!b J.g.&—\\” LJJ.))' —\Y
Figure 2. Cluster analysis of different coriander populations based on ISSR marker. 1- Birjand, 2- Khusf, 3-
Nehbandan, 4- Sarbishe, 5- Yazd, 6- Taft, 7- Abarkoh, 8- Bahabad, 9- Kerman, 10- Sirjan, 11- Bam, 12- Zarand,
13- Shahr Babak, 14- Baft, 15- Ravar, 16- Mahan.
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Figure 3. Cluster analysis of different coriander populations based on SCoT marker. 1-Birjand, 2- Khusf, 3-
Nehbandan, 4- Sarbishe, 5- Yazd, 6- Taft, 7- Abarkoh, 8- Bahabad, 9- Kerman, 10- Sirjan, 11- Bam, 12- Zarand,
13- Shahr Babak, 14- Baft, 15- Ravar, 16- Mahan.
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Figure 4. Distribution diagram of coriander genotypes: a- ISSR, b- SCoT markers. 1- Birjand, 2- Khusf, 3-
Nehbandan, 4- Sarbishe, 5- Yazd, 6- Taft, 7- Abarkoh, 8- Bahabad, 9- Kerman, 10- Sirjan, 11- Bam, 12- Zarand,
13- Shahr Babak, 14- Baft, 15- Ravar, 16- Mahan.
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