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Table 1. Localities, herbarium information and code of studied accessions of Acorus calamus

< Ky, ol osled
Code Locality Hebarium number
Lane 1 Mazandaran, Sari, Arzefon village, Malepeshte Ab-bandan, 3 Nov. 2017, 331 m, Gholipour A. SPNH-5919
Lane 2 Mazandaran, Sari, Shahid Rajaii dam road, Pelesk village, Ab-bandane Pelesk, 5 June. 2018, 660 m, Gholipour A. SPNH-5991
Lane 3 Mazandaran, Sari to Kiasar road, before kiasar, Alandan, Ab-bandane Alandan, 9 June. 2018, 1350 m, Gholipour A.  SPNH-5997

Lane 4 Regenerated plantlet of Arzefon population
Lane 5 Regenerated plantlet of Pelesk population
Lane 6 Regenerated plantlet of Alandan population
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Figure 1. Banding pattern of reproduced genomic DNA by ISSR-9 and ISSR-43 primers. Samples names are
according to table 1.

zs LS ISSR ST 3 eslizal 555 la SHLET 51 S o slajl s Comsy 5 wosl g5 =Y Jstx
Table 2. Type, sequence and reproduced bands of each primer in ISSR analysis of Acorus calamus

. , Total bands No. of polymorphic  Percentage of polymorphic
Primer Sequence (5-3) number bands bands
ISSR-1 GAGAGAGAGAGAGAGAGAA3 10 5 50
ISSR-8 CTCTCTCTCTCTCTCTG 8 8 100
ISSR-9 AGAGAGAGAGAGAGAGC 14 6 428

ISSR-11 GAGAGAGAGAGAGAGAC 7 3 42
ISSR-24 CCCGGATCCGTGTGTGTGTGTGTGTGTGT 9 6 66.6
ISSR-32 GATCGAGGGAGGGAGGGAGGGAGGGAGGGAGG 4 4 100
ISSR-36 HBHAGAGAGAGAGAGAG 7 6 85.7
ISSR-39 VHVGTGTGTGTGTGTGT 8 3 375
ISSR-43 GGGTCGGGTCGGGTC 16 11 68.75
s (Total) 83 52 62.65

(J)l.).}b.w‘ g_9|J.>u| + u:i.:l.:ﬁ) (A CalamUS) G) oLS axlas S0 LsLﬁonf ‘-;iti.:j C}J LSLAU""L‘;’ -y d}.\}
Table 3. Genetic diversity indices in studied groups of Acorus calamus (mean values + standard error).

oy S & Db s Sk eSS dos e G TS g cla sl
Groups Nei's ~ Shannon's Percentage of Number of different Number of effective
genetic diversity  information index polymorphic loci alleles alleles
< '~'_~l ladi el 0.239 0.251+ 0.033 4337 1.337+£0071 1.3+0.042
Wild samples
b 2l sladised 0239 0299+ 0031 5442 153+ 0,06 1326+ 0,038
Rgenerated samples
il\ff e 0.239 0.275+0.022 49.4+6.02 1.434+0.047 1.313+0.028
ean
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Table 4. Jaccard similarity coeficient of natural and regenerated accessions of Acorus calamus based on ISSR markers. Name of
samples are according to table 1

R Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6
Sample
Lane 1 1
Lane 2 0.70 1
Lane 3 0.56 0.70 1
Lane 4 0.59 0.68 0.71 1
Lane 5 0.51 0.44 0.56 0.56 1
Lane 6 0.54 0.60 0.63 0.55 0.57 1

ISSR 5350 (gla Solis poledd » Ciliies (gla 555 b ool sty LS ol o  Stmsed =0 silr
Table 5. Correlation between similarity coefficients obtained by different methods based on ISSR molecular markers

Similarity index/Method UPGMA Complete linkage Single linkage
Dice 0.865 0.846 0.750
Jaccard 0.874 0.858 0.761
Simple 0.833 0.831 0.66

ISSR Jﬂy Lgu;\.w)‘ a)l.c.'(.w‘bcj Lﬁjjb ol.:; LQL%C@'W- J}ﬁjﬁ J“JL."J‘j ‘Uﬂj»ﬁ—-\ dj.b-
Table 6. Analysis of molecular variance (AMOVA) of populations of Acorus calamus using ISSR markers data

Sy b EEIRESN Sla o g soma Sl e S5l ol Aoy
Source of variation df SS MS % Variance
Loy S e 1 16.33 16.333 6%
Between Groups
Laes 5 03 4 54.667 13.667 94%
Within Groups
& 5 71.000 30 100%

Total

AR}
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Figure 2. UPGMA dendrogram of cluster analysis of ISSR marekers data in Acorus calamus. Name of samples are according to
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Abstract

Sweet flag (Acorus calamus) is a perennial, semi-aquatic and aromatic plant of the family Acoraceae
that, in addition to its multiple medicinal properties, is used in health, food and agricultural industries
(as pest control). This research was conducted to comparasion study of genetic diversity of natural and
regenerated plants from tissue culture of Arzefon, Pelesk and Alandan populations of Sweet flag by
using ISSR molecular markers. Out of 15 screened primers, 9 primers produced the most polymorphic
bands. Totally, these primers generated 83 bands, of which 52 bands (62.65%) were polymorphic. The
percentage of polymorphic locus for natural and regenerated plants was 43.37% and 55.42%,
respectively, and Nei’s genetic diversity (H) was calculated to be 0.239 for the two studied groups.
The Shannon’s index (I) for natural and regenerated plants was estimated to be 0.251 + 0.033 and
0.299 + 0.031, respectively. Among the natural and regenerated groups, the highest genetic similarity
was observed between the samples of Alandan population (0.63), and the lowest value was observed
between the samples of Pelesk population (0.44). Analysis of molecular variance (AMOVA) showed
that 94 % of genetic variation attributed to whithin groups and 6 % to between groups. Based on the
results, the genetic diversity of the regenerated plants was higher than the natural plants. According to
the results of the present research, the lowest rate of genetic divergence was observed between natural
and regenerated plants of Alandan populatiuon, so the plants of this population could be suitable for
domestication and cultivation in Iran.
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