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Abstract
Objective

Awareness of genetic diversity and population structure is very effective in conserving germplasm
and preventing the weakening of the genetic base and provides the opportunity to harness the
potential of desirable genes in the genetic repository in breeding programs. The aim of this study
was to investigate the genetic diversity in the germplasm of Rosa damascena collected from
different regions of Iran and to identify the genetic relationships of different populations for use
in breeding and Conservation of genetic resources programs.

Materials and methods

Genetic diversity and population structure were evaluated in a collection of Rosa damascena Mill

germplasm, including 40 accessions collected from five geographical regions of Iran using inter-
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simple sequence repeats (ISSR) markers.

Results

Twelve ISSR primers replicated 202 multiform genomic fragments, the number of these bands

ranged from 15 to 18 in different primers and the average was 16.83. The average Polymorphism

Information Content (PIC) and marker index (MI) for the primers used ranged from 0.35 to 0.46

and 5.25 to 8.28, respectively. Analysis of molecular variance (AMOVA) showed that intra-

population diversity accounts for a greater share (93%) of total molecular diversity. The
dendrogram obtained from cluster analysis based on method neighbor joining categorized the
accessions into 3 main groups, which were confirmed by principal coordinate analysis (PCoA).

Based on Jacard coefficient, the highest genetic distance (0.837) was observed between

Hormozgan and Barzok 3 accessions, and the lowest genetic distance between Semnan accessions

(0.141). The results of population structure using STRUCTURE software showed no strong

relationship with the geographical distribution of accessions.

Conclusions

Cluster analysis and principal coordinate analysis were consistent with the genetic relationships

derived by STRUCTURE analysis in many cases. The results showed that the grouping of

accessions based on molecular data is not strong related to their geographical origin, thus
strengthening the probability of gene flow between populations. Genetic diversity obtained by

ISSR marker indicates the ability to identify interspecies and intraspecies differences of this

marker.
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Figure 2. Bundle pattern of genomic DNA amplification of different populations of Rosa
damascena by ISSR-15 primer on agarose gel. Lanes marked as 1 to 40 which represent the
accessions according to serial numbers in Table 1 and M represents DNA marker.

JeSis Wosly u pile g (p3jliiel ged yo p3 (+) 235 b ypas pae b (V) dae b jpas ol | dylSS slasil

255 (TAB) (55 lbbas JS slass NPB) JS_5 s (slasly slass Jols ST po (slyy (K55 sloyialy s

5 (Anderson et al. 1993) ("PIC) i s cleMbl slgxe (Prevost and Wilkinson 1999) (Rp) jls

5 (AMOVA) JsSs0 &y Julosigay o5 8,5 L8 b5l s,50 (Varshney et al. 2007) (*MI) ,Slas asls

snlie sl T JS ol 5 (Y NE) S50 cslo I slass (PPPL) IS nis (sl Ko by aiilan (S} sl padld oy

3yl a5 plosl GENAIEX Sl53ls 5 5l olazw | b (V1) oygils cleMbl jasls o (HE) 5 55 g9 el ("Na) ors
5 plos! DARWIN ver6.0 5l58lp 5 bawgs V3 Sls alold gy oliol p1 badiges (s (5655 Joolsd yolie

S3leys 3l esliwl L (Neighbour-Joining) (Kol — Jlas! (39, 4 (slad g 4355 adiges (sdisog,S jslate &

y Number of Polymorphic Bands

v Total Amplified Bands

v Resolving power

¥ Polymorphism Information Content
o Marker index

£ The Percentage of Polymorphism
v Number of efective alleles

A Observed number of alleles

a4 Nei's gene diversity

y- Shannon's information index

vy Jaccard
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Coy g

Wl g 4 ond (gpglaes (hodme JS (ph e ST+ ()3 35290 (Su] £95 (o cnl  ISSR (IS s
lallas golis b Stz gfies oal Y J3in) 3t iS5 IS Bz asad Y-V ggamo 13 5 €85 5 iy 3390 5]
2 S5 95 (pp > Jle Gy 4 )l Cdillas (ol w85 el ) Slacaie dsgecne g9y 3 45 (LS (e
gy (Henuka et al. 2015) wi (3,155 1o yd AABY JSiss 150 RAPD sla S5l jl oolal U 5, slaassS
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o yerly g Y g b Bdas (3135 ol 3ab o (Carvalho et al. 2009) cawl sns o3l ()Lis assilS g3 s>
b5 b Ll il 5 598 e (25 1o a5 3 b 09 (oo IS5 T L0330 20 4551 505 ng 0 L 'Y el 5o 5
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(PIC) S snin cleMbl (lgize .35 VAT Lo _usgio job 4 sl slasd 5:Kiko 5 391 yuize (ISSR-25, ISSR-27
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Table 2. Genetic parameters of ISSR primers used in genetic diversity in Rosa damascene
accessions

53] 3l 1@ TAB NPB PIC RP Ml
(primer) Primer sequence (°c)

ISSR-1 GAGAGAGAGAGAGAGAYC 49 15 15 0.46 12.2 6.9
ISSR-4 CTCTCTCTCTCTTCTTG 47 15 15 0.44 11.4 6.6
ISSR-5 CTCTCTCTCTCTCTCTRC 49 16 16 0.36 8.1 5.76
ISSR-6 GACAGACAGACAGACA 53 15 15 0.35 7.8 5.25
ISSR-11 GAGAGAGAGAGAGAGARC 45 17 17 0.40 10.55 6.8
ISSR-12 GTGTGTGTGTGTGTGTYG 55 17 17 0.43 12.45 7.31
ISSR-13 AGAGAGAGAGAGAGAGYT 55 18 18 0.36 9.55 6.48
ISSR-15 ACACACACACACACACC 48 18 18 0.46 14.2 8.28
ISSR-23 ACACACACACACACACYG 48 18 18 0.41 119 7.38
ISSR-25 DBDACACACACACACACA 48 18 18 0.46 13.75 8.28
ISSR-27 ACACACACACACACACYA 48 18 18 0.43 129 7.74
ISSR-28 CACACACACACACACAG 42 17 17 0.37 9.6 6.19
O,,ijl#o

Mean 16.83 16.83 0.41 11.02 6.92

Olalad Jf W ‘)f)LCi JL\AJ‘ L;Lo.) uAiJl.A.A )iilﬁ.g %4.3.3)3 4 MI 9 Rp ;PIC ;PPB cNPB ‘TAB ‘Ta
oadld g jales ©ya8 (ASSais CleMbl glgioe ((ASSain doyd (KB ain (650355 Glalad dlaxd (6,03855

KL
(AMOVA) Jsslge il )lg 326 1 Rosa damascena (slacuses oo g cpm ) Ol ps 1 S5 95 Jabsiga o
O 95 b dulie )3 (3o AY) acames (5,0 1 b5 g5 5l (S AMOVA mlis (Y Jsis) A ools jas s
axllas 3)90 glacumar S| o o sl 'GSE alie (29,5 0 5 01900 by 2 0938l A—Blioe (32 V) Loipnex
aBly 3 D9 oo 45 a5 )3 (K55 (uilly e 53 e 0a3LE S plgisa GSLcasl 0a3,5 £ ¥ i 53 5 dplne
[0 oy GSE>2/N0 yolis (NET 1978) 5 (6)95 ollae amd o s JS 95 & |y (cmed Cpw £95 Comns a3 ls oyl

S5 pled o s 8855 opl 40 e e i ) (K55 £95 3 b g bwgie YU polaw iy 4 GSE</0 g +NO L

y Gene differentiation coefficient
YA
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) i 5> (55 ol Byme g 25l GSto)lel ol 2 09 o 4B)S Jai )3 Jus o 3 48T ©jp0 (a2l Sl
locomar o (S35 oglds sl | Ble (35 by 236 NM > Jlde ST (Wright 1951) el ()95 (bl 2 90
Jles! osimd s Hlude ol 48 39: ¥/ YV aulllas 390 (slacunes o (55 oby> sl odel Cowd 4 guls & dn g b a5 o
Ol 3l (b lacamen 1903 9 o (S5 wlly @95 @Blgyd Bl sezme 5 OlNgliugd e (95 Ol £95
Dumolim-Lapeegue et ) >, acuses (39 dgil 42,3 g o3l & diansly 55 ol 9529 5 15 bss bl o (55 b

[(al. 1997

ISSR ,Silis (bl 51 oo J5 (AMOVA) (JgSUg0 (yuilyslg 41555 .Y Jgua

Table 3. Analysis of molecular variance (AMOVA) based on ISSR marker in Rosa
damascena Mill. Populations

Q‘)ﬁtif For (sraxa> (yad (shaxa> (94D

(Source of Variation) (Among pops) (Within pops)
Df 4 35
SS 225.62 1421.97
MS 63.9 40.62
Est.Var 2.97 4.62
Var 7% 93%
Phipt 0.068
P=0.001
GST 0.142
Nm 3.022

gCJLx.g)A O.:.i}l.:.n ‘Calx.g)ﬁ E 9o gd.)‘)i 4> 40 ).ij‘..:.). ;.4.:.3).3 A Nm 9 GST ‘Val’ ‘VarESt ;MS ‘SS ‘Df

UJ) Ql?.)? Cshara> Cyad }?.L“:" ;J§ U“';li)b W) 0d) O:&:Q"L.‘J’ w}li)lg

A3 o (L odd gy SaCuner 0953 1) (S5 £55 5 (Vb gaw Jsge bl 420l Jo b gl IS 5k &
bunox J315 (S5 55 25 )8 odlai il 3)90 (dae S5 (o315 & slodeliy 13 Sl o g9 Ay o0 a3 4 oS
YL (S 95 sblie )03 ol 465 S e (SYobo (sl g Jaome Sl 4 ()L (el ot sl Sl
2,5 o)l | oalpay sadoly jo SN | pilly Hlaie & o bo Slaw (gly Gl 6l il 4 Gles o umes g0
OA) e 55 g9 sl Stachys us slacaaes a5 15,5 5,155 WAF Jw o slaalllas o o) 4 oLjl5
B 5550k Mo 5 (SieST (ol Lulpd b | (e o di s (28 BB (30 )3 V) (54595 119, 5 (30
by gody cle 4 K15 0 09,5 G 38l ol ees Y 5l S L (Kharazian et al. 2015) o sl Ls,e
@4y b opomen il 03 dilaie 4 (Sl Jelgs dliwger) oyl JUisl dauly 4 adaio dix (LS G (odhp))
J513 2L e 53 35 55 58Il ) )18 o ooy S o £55 5 3181 o €55 59 2 (S8 AL o Mg i 4S

e95 oyl )l (Basaki et al. 2009) cow | o sanli o i 5,55 lalS )3 i o diog,S Cpw £95 4 Camn 5 o,
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ISSR JSlis (wlw! 1 ol 2] (gee J5 (saCuron 13 0uwd 0390 31 (Sulij Eoi (s yiol,by € Jou>
Table 4. Satisfied genetic diversity parameters in Iranian Rosa damascena populations
based on ISSR marker

Cuaxod>

S Na Ne | He PPL
Region |  1.89+0.03 1.55+0.02 0.49+0.01 0.32+0.01 94.06
Region Il 1.88+0.03 156+ 0.02 0.49+0.01 0.33 % 0.01 93.07
Region Il 1.72+0.04 1.53+0.02 0.45+0.01 0.30 + 0.01 83.17
Region IV 1.70 +0.04 1.52+0.02 0.45+0.01 0.30  0.01 83.17
Region V. 1.66+0.05 150+ 0.02 0.43+0.01 0.28 +0.01 80.69

(K/Iiatn‘) 1.77+0.01 1.53+0.01 0.46+0.00 0.31+0.00  86.63 +2.79

%43.)...0' ‘05.:[.‘3 ua>l.w ‘)3;540 d‘..&:d” .)].\:.3' AR WERV-Y W9 dlmJH .)IA;.Y )ijl.:g %4.:.3).'; 4 PPL 9 He ‘I ;Ne ‘Na

SSaais G55 el no (5 S5 E9xs

g g bl ol Guls Y (gl55S 59,0 (S5 £55 Saly sl )3 3l o oo (sloaibl 4 425 |
5o M Sluss ola Cumes o> 0 owixen [(POur-Aboughadareh et al. 2017) xS o lay Liol58l cogllhas
Ni et al. 2018) 5,5 1,3 olengol buly 5 (S0 coxs B1§ o Canesr oled Slpsd Jg s &) Bl o Cunes
LIS ol 2 oot S e (S35 Aol s Sl 01 GBI (S5 Aol 5 3 o jsbplen snizpon
sl (S0 o ptinST nl e gty 9 S3f Mol Slapians p3 cplpl sl IV 5 T GRL 510U (slapas
A3 e Ut ba w2 98 Jole ujg i Sl gl lae (il ©jgo )3 b2 pS )13 edlitl 3590 (plly Glgicas
Kigdign Smoie Jy S0} 5 e g ) o5 w3l Jresdgs ogilly claojon sl €95 598 aite Wil oo 3blie ol oS
.(Pour-Aboughadareh et al. 2017)
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@ bgye cap s oVl Al ols Culy o pilo 4 do g b dgy peite +/SFY (3 Silia b <AYY b +/VFY by i S
STV 5 Y5) Vbt 5\ i (slacyiins] o ols p a8 5 | ailaio 1 (1Y) ¥ S5 5 (1Y) 30, sl
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o, S s 55 5 poltie ol 5l b)) oldlyis Lo b saineg,S clogS gl wll 5, al. 2005)
Ysese .(Gholamian et al. 2019) 15 sanlics )yl alises sblo 5 ROSA dAMASCENE (clo bS] 1 (slo)lsnles,
> aunar (a5 B a2 STl (5900 (2ldhir dlob L (JgSge (slaodly (o daly s (l 5S)5 900 S5
45 (Goudarzi et al. 2019) 553 o laaisS 195 2lod 4 oeio glomoc] Cilies Lyl b o)f ol o &lse 292
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Figure 3. Dendrogram according to the Neighbour-joining method, evaluated with
ISSR data. To see the accession codes, refer to Table 1
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Figure 4. Biplot resulting from Principal coordinate analyses (PCoA) for 40 Iranian Rosa
damascena accessions based on ISSR data
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