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Abstract

Objective

Marshmallow is a medicinal plant from the Malvaceae family and belongs to the Althaea genus.
Knowledge of genetic diversity is the basis of plant breeding and various aspects such as selection
of cross parents, protection of germplasm and prevention of genetic erosion are important. The
purpose of this research is to evaluate the genetic diversity and investigate the genetic
relationships in the native ecotypes of marigold in Iran in order to be used in breeding projects

and to protect the genetic reserves of this plant.

Materials and methods
In this research, after extracting DNA from young leaves by CTAB method, the molecular
diversity of 18 ecotypes of three species of marshmallow bud was investigated using 10 ISSR

primers.

Results

The total number of bands formed by the primers studied in this research varied between 11 and
23 for each primer and its average was 17.10. The number of polymorphic bands in this research
for the primers was at least 7 and at most 21 bands. In this research, the PIC ranged between 0.19
and 0.42 and its average was 0.29. The highest PIC was related to the ISSR2 marker and the

lowest PIC was related to the ISSR4 marker. Cluster analysis showed that at the similarity level
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of 65%, the ecotypes related to each species were in one group and the ecotypes related to different
species were placed in separate groups, so that the ecotypes of Qazvin, Taft, Yazd, Sari, Kerman
and Shiraz which All of them belonged to the Althaea Rosea species and were placed in one
group. In the second group, the ecotypes belonging to the Althaea Ficifolia species, which
included Behshahr, Gorgan, Bam, Rafsanjan, Hamadan and Mashhad, were placed. In the third
group, the ecotypes of Althaea Officinalis, which included the ecotypes of Beshrouye,
Kermanshah, Isfahan, Jiroft, Faryab and Bushehr, were included.The results of molecular
variance analysis showed that 28% of the variation is within the species and 72% of the variation
is among the studied species. The results of analysis to main coordinates also confirmed the results

of cluster analysis.

Conclusions

According to the obtained results, the ISSR marker and the primers investigated in this experiment
have the necessary efficiency to distinguish the ecotypes and the species of khatami flowers, and
on the other hand, due to the genetic diversity of the ecotypes studied in this experiment, it can
be The title of the parents was used in the breeding projects of this plant, and in order to preserve
the germplasm and prevent genetic erosion, it is suggested to keep the ecotypes studied in this
research in plant gene banks.
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Table 1. Characteristics and collection location of studied marshmallow ecotypes and

species

Longitude _oldl,zs Job Latitude olLdlys o,c Species &g Ecotype oS!
53.5422° 36.6987° Althaea ficifolia Behshahr  ja.ie.
54.4334° 36.8418° Althaea ficifolia Gorgan 5,8
58.3561° 29.0963° Althaea ficifolia Bam
55.9863° 30.4039° Althaea ficifolia Rafsanjan  bxis,
48.5148° 34.7983° Althaea ficifolia Hamedan e
59.6067° 36.2972° Althaea ficifolia Mashhad e
50.0046° 36.2795° Althaea rosea Ghazvin 933
53.9107° 31.4556° Althaea rosea Taft e
54.3569° 31.8974° Althaea rosea Yazd s
53.0586° 36.5659° Althaea rosea Sari )l
57.0834° 30.2839° Althaea rosea Kerman l,s
52.5836° 29.5926° Althaea rosea Shiraz ;|5
57.4285° 33.8684° Althaea officinalis  Beshroeyeh asg
47.0778° 34.3277° Althaea officinalis  Kermanshah olizils 5
51.6660° 32.6539° Althaea officinalis Esfahan kil
57.7445° 28.6792° Althaea officinalis Jiroft  cé e
57.2320° 28.0977° Althaea officinalis Faryab ol b
51.4651° 28.9009° Althaea officinalis Bushehr ,q.5s,
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Table 2. ISSR primers under study

Source & Sequence of primer ,8 ;&1 Jlgs Primer ,5;1 ol
(Rodrigues et al. 2013) 5-AGAGAGAGAGAGAGAGYC-3' ISSR1
(Meimberg et al. 2006) 5'-CTCTCT CTCTCTCTCTG-3' ISSR2
(Rodrigues et al. 2013) 5'GAGAGAGAGAGAGAGAYG-3' ISSR3
(Rodrigues et al. 2013) 5-AGAGAGAGAGAGAGAGYT-3' ISSR4

(Rostami-Ahmadvandi et al. 2013) 5-GACAGACAGACAGACA-3' ISSR5
(Rodrigues et al. 2013) 5-GTGTGTGTGTGTGTGTYC-3' ISSR6
(Rodrigues et al. 2013) 5-CACACACACACACACARG-3' ISSR7
(Rodrigues et al. 2013) 5'-GACACGACACGACAC-3' ISSR8
(Meimberg et al. 2006) 5'-ACACACACACACACACG-3' ISSR9
(Rodrigues et al. 2013) 5'-GAGAGAGAGAGAGAGAT-3' ISSR10
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U515 gale 59y b eSSl mg tigas 8,5 plsl CTAB gy 4 DNA gl | s a5 DNA gl gl
b ozl peisl DNA cueS g cunsS . a ool JUsl oS ol do )3 =Ye 3538 (900 (s 9 b 031 H18 o o ¥ g
oS> Jl o3l sl .8, )8 oy 2 3590 Aoy \ 59)8T 5 sy (B8 5,989,801 g ytogiby Sl g, 99 ) esli
5 (Silfgislans | Gl Jsb) y0gl Y8+ zge Jobo 33110+ i s DNA 0l 33) (sla Jolore Gl yiagidy ySis|
035 &S gl YA+ & y2ogil Y5+ 9o Jobo ) (5)gimde Camd oltd 13 g S 0jll (g ol Jobo) yiogil VA
b bl 5,51 5 )3 55999 xSl o5t b DNA oS’ oy p sl s 4o Canl ogl 30
Jols 18Ty 2 « PCR plol pslato 4y s ()3 gl <855 51 ptalesl nl 53 o3liss | 3,90 (sl 5161
FdorSee ¥ g (oosis DNA 129 o ¥ e o sl jlaio OF 25 S 0 ¢ nSo o 2y S Vo (gl oS ¢j2Jg Se V-
4 PCR Lyl S5l 1o 4 bgyyo [ 5 Jlasl (slod s a2 b g i Jitto JSGls g0 5 olts > 4 lagss 05 S5l
q¢
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Figure 1. Band pattern resulting from ISSR1 primer amplification in the studied

marshmallow ecotypes

SlcwisSl 5 09)5 S 0 48 2 4 bayye slacaisS] Moy FO Glis maw o a8 b L gladedaod s
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Table 3. Molecular diversity indices measured in the studied ISSR primers
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1579  11.19 4.35 0.29 0.783 13.70 17.10 u-:'i’b'"

Mo 5 e (b)) (o1 (455 puiige Jolis a5 Althaea Ficifolia 455 4 sleie slacuisSl pgd 09,5 )
coliisle S adg i slacuioST Jols 45" Althaea Officinalis <45 (clacussS] 55 po—w 09,5 ;3. 18,5 1,3 g,
Cope Althaga i Gl laaiss g9y o gladllas 3 () JS5 ) €85 )18 Liog 10 92 9 LBy (oo |
(Oztiirk et al. 2009) x5 1, o5 5 ciliseo sbaaiss los Ul 5 2L Jsgo (sl ,Silis a5 0 Laseie )8
W gen dlwd Ky 3 dilises sblie 51 pBy b e ST .l cillas oad ol adllas b ¢ 3uios ol gl
ool Jash s & cu | See ol L(Sarri et al. 2006) w5y Slu S (Ss5esylg a5 0s b gxe ol & Caw | Sen

(Percifield et al. 2007) 1sb o3¢ (b (slo pusito by (Si55 obols b g oLl g

av

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500

8, SN,



BN,

(Ye-Y Obuno; € 0 lows (VO a”b) $329US (659955 g dloxo

UPGMA (g, & anlllan 3,90 ook JS (sWaigs 5 WaicasisST glabon 41520 51 ool ol 59,55 ¥ U
Figure 2. Dendrogram resulting from the cluster analysis of ecotypes and marshmallow
species studied by UPGMA method
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Table 4. Analysis of molecular variance in the studied marshmallow species
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Figure 3. The percentage of molecular variance obtained in the ecotypes and species of

marshmallow studied
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studied ecotypes and marshmallow species
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