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Table 1. Geographical properties and location of populations used in the present study
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Table 2. SCoT primers used for Chamomile genetic variation study
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Primer (5"-3' Sequence) ™ (°C) GC % Reference
SCoT1 ACGACATGGCGACCAACG 58.4 61 Zarei et al., 2013
SCoT2 AACCATGGCTACCACCAC 56.3 55 Amirmoradi et al., 2012
SCoT3 ACGACATGGCGACCATCG 58.4 61 Pakseresht et al, 2013
SCoT4 CACCATGGCTACCACCAG 58.4 61 Zhang et al., 2015
SCoT5 ACAATGGCTACCACTGAC 53.8 50 Jiang et al.,2014
SCoT6 ACAATGGCTACCACCATC 53.1 50 Jiang et al., 2014
SCoT7 ACCATGGCTACCACGGCA 58.4 61 Jiang et al., 2014
SCoT8 CAACAATGGCTACCACGC 56.3 55 Queetal., 2014
SCoT9 ACCATGGCTACCACCGAG 58.4 61 Que et al., 2014
SCoT10 AACCATGGCTACCACCGC 58.4 61 Que et al., 2014
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Table 3. Genetic polymorphism generated by 10 SCoT markers in studied populations of German chamomile
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Primer Total number of ~ Number of Percentage of Polymorphic information Marker

name bands polymorphic bands polymorphic band content index
SCoT1 15 14 93 0.45 5.85
SCoT2 16 16 100 0.41 5.74
SCoT3 14 14 100 0.34 4.76
SCoT4 16 16 100 0.32 5.12
SCoT5 14 14 100 0.36 5.04
SCoT6 12 12 100 0.39 4.56
SCoT7 14 14 100 0.30 4.20
SCoT8 13 13 100 0.41 5.33
SCoT9 11 11 100 0.46 5.06
SCoT10 16 16 100 0.32 5.12
(Total) s 141 140 - 3.7 50.7
(Average) Sl 14.1 14 96.5 0.37 5.07

q)


http://dx.doi.org/10.29252/pgr.6.1.87
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.2.2
https://pgr.lu.ac.ir/article-1-117-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.2.2 ]

[ DOI: 10.29252/pgr.6.1.87 ]

YVl mhae Loy S Sl el plail guad >
Y Ji.;:) Ao ol Ao s

a3 Y Jold SGes S el ol iues S ol
51 (C1-C4) 5 (B1-BA) o, S5 oS ad st 45 oS 5
B2 5Bl sla,l S5 cadls 513 Sl 5 elile S Comar
J‘ﬁ&)wﬁjmwﬁjﬁj‘%g
SIS o8 o5 adpr 5o Jold 5 0 05,8 B S
o J=Is> (D1-D4) 5 (M1-M4) (N1-N4) (H1-H4)
Olgiol Gl glacomer @ Ghate 5 ol a2 § 513
S H) Gyl SOl s wel 2 O laS SIS
U305 S pl 5l Foss (oS ol 3 OlaS Cumer
5o ol 350 58 GWlas Ll 5l aS ol a3 S
I 3 Camex ool & ol siasolis dols -l
F1-) Gl SO p s 055 53wl ad = cpl 51 ol
3 Js855 Gla gl Comexr 4 by e oS (E1-E4) 5 (F4
Bl 15 B) b Comer il 4l 5 diten o3l
(Y JS) s

ol A s I e S Gl g
slite Yool ool a5 ol ol odias OLES lgmar
Sl b olS S Jlal Ll anily Sl (S5
s sl e M Koo a4 (Sl
Bl 03 sy g 55 aSinl 4l reres AL oS
A S 5 e G S (b St S G s
Sl KL Sl eslinal b od sl S5 11 03,8 e
el olslar Slasia b LlS ) sbay eslizal 3,50
»> .(Shuorvazdi et al., 2014) Jas o ol callks
2 Wl 6l g5, » (Ahmadi, 2013) (i uiss
Aol sty e 03 8 oy (Sl o 4 s ol
=iF 3 el slesys (S35 o
s o PL s S usba 2K Cans Ul ar
sor sess g (S5 Aol 5 elisoslaer
o3 kil ea b ol (S5 alol 5 Al edalis
5o w5l g5, (Shojaifar, 2011) 3 eled 5o

OLAlS 5 Olgawl lad sad 4 late (glad o fbf}).)u.)

ay

53 e a3 oS ST Sk lacamer (K55 g5 (o p

ssba s /BN s o /F G PIC i Liash opl s
SCoT9 Silis sy */FY L L, PIC jluis - Sls
Sl slis 3y Lls 1y (+/870) PIC Slade o 5L
sl a5 ol aie S Ui 31 (PIC) S
i i Gl Sl il S5 ekl e,
Wil o np Sape ke > oKl O 6l
SCoT1 ;5 (MI) Kl ,axLs .(Zirak et al., 2018)
B ekl 5 sy Sl o il glols /A0 L
Sl el STl ol SSE
e oov Shes ope b S5ET Olgea SCOTL
L Ol 05 5 5B Bome oalinud 555m gl S5
ey 53 g Sllas s cle (6 SLE Olsew
i w0 Sl 5l Slatomer (S35 55
e s, » (Rafizadeh, 2016) oslsed, 3
Cllae KLl Sl eslizal b eyl e 4 gl
oS de Gaid 53 STl a6 sba cdas e 0L
SSake Dbl Gl ol QLA |y 5 Shas o VL
Gl Sl aslie Cgr g slaarle 51 S
GV pslie il e Lol pld cpls L 5l Calises
Kol s ol M Vs ale
3l ol 2B 3l ks s S 45 5,0

.(Thimmappaiah et al., 2009)
Jaze NTSYS Sl 3le 5 4 Laesls ‘fl;j),m s g
g e Ol 5l et a s el 1 S A
ol Jla g0 oy Gl b S 2 e Sl
VAVOA Lsls /AN 3,81 gl Sien ol 5 A
S oo el el Cowsw /AVE SM
i el A DIl WL S e Ol pea
S 1 Jeols slaesls L3 (+/8)) S oS Stoan
5 5,Bb alis Cu,s Sl eslind sls olis SCoT
oz i Sl s e UPGMA ) S
S8 Aas e 0L s ol Sl e lad g
ool dwle 4Ll o S Ll 5 e o5 UPGMA


http://dx.doi.org/10.29252/pgr.6.1.87
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.2.2
https://pgr.lu.ac.ir/article-1-117-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.2.2 ]

[ DOI: 10.29252/pgr.6.1.87 ]

VWAA /Y oyl /N s/ LS S5 sl g

o asdlas ol 5> (Ebrahimi et al., 2015) ..l 3L
algl adlje Lo b Dlss ) 0SS 4 S
2ok oslizad ol KLt b b w35 2
SCOT Sl aSil w4 b5 Libo o585 s
&S Ans ol e 3550 ) p i ek 530S bl Lals
So e Lokl el b e 5o O3lse b
Sl 51 a3 gl BleddS STy 05 e
Slad = a3l ol s el bl s
2 Gl g s S Gl a5 LU
ol Gladge s 0 B S IS 8 S

(U8 s S 13 va LS s s s i Salen

S SH s OIS 5 S 3 e 05,5 53 0
S s e o LS s e s opl LA DL

Klas 353 Slla SIS 55 5 J S 5e bl
ol sl w4 w5l Job 2l el
5 dous OV/AN Ul adse 4w (PCOA) oii Kalen
Jol Glresls cwy 03 Ln S a5 1y IS bl
Sl meS b S ey (Sl gla Sl Sl
ol w555 51 St sl sadle i b i Ol oS
Sepahvand ) il s p 533 (555 eslizal 3550 sl Sl
s glacans 5l s SKlas 31 . (et al, 2015
3rdalg oS 0T oy (Ko g A3l ol Sl p 35

3550 LOT S Sk ar 55 (8 adl e (g R 3las

Bl
B2

} I
Bt

Cl
’—,—:cz
3

(=

.."|:
suoire|ndod sjiwowrey)
W\vﬁ’ qefw

044 080
Cosfficiznt

4l oo b

UPGMA s, 5,81 wlis cu,o oll 5 Sl 65l glacamasr gdies S -7 IS

Figure 2. UPGMA dendrogram showing relationship of chamomile populations based on Jaccard's similarity
coefficient.
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Table 4. Analysis of molecular variance (AMOVA) using SCoT markers data

ks b @331 4o Slay o Sls (1) bls
Source of variation df Mean of square Variance (%)
S 8 711.028 55
Between accession
ST 0202 27 406.750 45
Within accession
S 35 1117.778
Total
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Table 5. Genetic diversity indices in nine M. chamomilla populations

e B C D E F G H M N ke
Populations Mean
Na 1.1844 12270 12270 1.3688 1.2482 12199 12411 12128 1.1915 1.2356

Ne 11478 1.1421 11797 1.2481 1.1696 1.1382 1.1651 1.1545 0.3234 1.0764

| 0.1130 0.1334 0.1398 0.2091 0.1421 0.1212 0.1385 0.1256 0.1018 0.1358

He 0.0788 0.0913 0.0973 0.1418 0.0699 0.0813 0.0943 0.0862 0.0677  0.0897

& g He s Sledbl axli il B sl LT sl Ne o slize gls T slaas :Na
Na: Number of different alleles; Ne: Number of effective alleles; I: Shannon's information index; He: Ne's
genetic diversity
ol N 1z M 08 SIS H ¢ b G e 5555 F soslil E el 2D «581,1:C solzile 5B
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Table 6. Similarity matrix among 36 German chamomile populations based on Jaccard coefficient

S alols
Genetic B C D E F G H M N
distance
B 0.000
C 1.074 0.000
D 1.484 1.507 0.000
E 1.707 1.783 1.559 0.000
F 1.547 1.464 1.489 0.913 0.000
G 1.515 1.505 1.306 1.106 1.081 0.000
H 1.288 1.219 1.208 1.060 1.038 1.092 0.000
M 1.052 1.057 1.032 0.870 1.061 0.856 0.736 0.000
N 1.323 1.801 1.357 1.400 1.490 1.097 1.060 0.745 0.000

Slgisl N s M oS SUs H ¢l G Ui F Ll :E sasl 2D 81,1 C lisl 5 B
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Isfahan
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Abstract

German chamomile (Matricaria chamomilla L.) is an annual plant of the Asteraceae family.
Chamomile has long been used in the pharmaceutical, cosmetics, perfumery and food industry. The
aim of this study was to investigate the genetic diversity of nine chamomile accessions using the SCoT
marker. A total of 141 scorable bands were produced by 10 SCoT primers, of which 140 bands
(96.5%) showed polymorphism. Cluster analysis was performed using UPGMA algorithm based on
Jaccard's coefficient of similarity. Cluster analysis using molecular data and UPGMA algorithm,
classified the chamomile populations into four groups. Analysis of molecular variance (AMOVA)
showed greater inter-group variation (55%) than the intra-group variation (45%). The results of this
study showed that SCoT markers have high efficiency in determining the genetic diversity and
relationships of the chamomile populations.
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