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Table 1. Geographical characteristics of collected Viola species.

{solad) £ G ot Jos el
Number Species Location of collection Province
T
l V. alba Olagdol Bis S —plE L 5
Golestan
» . L.
2 V. alba a g igly Al K pa -l K iy
Mazandaran
3 V. alba AT s i e 42T (5T iToslss silen— ey atadile
Mazandaran
* . L.
4 V. alba S5 0 B Soaen dg gptigy —15 aala ASS sy
Mazandaran
- . L'
5 V. alba M8 gaad gl g oSS —pp oL suiloarg lan sy
Mazandaran
i gla
6 V. alba ek (glagg pepabiatlT—at€ uch askan on Sl gen il
Mazandaran
7 V. alba ot 15T 1830 31 gl ah = pubenllh e
Mazandaran
. - L.
8 V. alba B Wlinie — 415 o
Mazandaran
- .. L.
9 V. alba alel f s plBow g et 2 sl el 4 Lk sala— il sy
Mazandaran
- ‘ 'rs L.
10 V. alba lin 58 8] gacnal il pglium g perylicmagaa sl = JaT WLy
Mazandaran
- ‘ AL L.
11 V. alba S K 5l g5 ciangy e — iy ke
Mazandaran
o aitle
12 V. alba OMinssin M o Mg b g 95wk = 45 S
Mazandaran
[ - L.
13 V. alba oo Flalle— iyl bl

Mazandaran

Y+8


http://www.sid.ir

Slolies p spund

aad gy ylpan L2 lag £y il e K<Y Jgan Ll
Table 1. Cont. Geographical characteristics of collected Viola species.

{ralad) =

Number

Iy

Species

Eaatpan Ja

Location of collection

- P99

Province

14

15

16

17

20

33

34

35

36

37

v

v

i

.

v

v

V.adorata

V.odorata

V.odorata

V.odorata

V.odarata

V.adorata

V.odorata

V.odorata

V.odorata

V.odorata

V.odorata

alba

alba

‘. alba

‘. alba

. alba

" alba

‘. alba

‘. alba

. alba

alha

alha

alba

alba

D gln sy — s
A0S g 353 6 s psal g Mapttar el
b gl K pabilabin 53 =gl 5l dng— ppdilal
agy thea  Bin dllisag salpe gl Coann &y = yenal
sl B (510 g o plilg g3 amg —aba] piald
Wbt e ey B el xde a2 ail —
oS s 3 Kl <k ety S
ol8ucly 3 ng il (gl ABLL =0l ok atla ca Sl yua
o8y 5 img il (5l gs L —0lS 10d ashn 10yl g
rngd e S nalgn = pagd
e e Shen sl — S
Obales SR o B spal— Sl
g 00 (5B o3 dalan 4 ey S~ S aulaunntyy
ol o aRin— 18 5
305 aala o Jal gt lany =308
T e 0 il s cofungy el = bl autans bl
NSl csthans s Jala ¢ Sl 453
LS b g i AT 25,83
Slabas S ¢ Jakous sk Sabaen
peaba = Jyagh asb 2L (ola S —(ra i
215 el K S5y — g5l
Ol (o Slg 135 casi aalg - 55
wTa ey K038 il ot3 sile—s Sy

dpsthen Bin i o galpe (¢thon s Cias 44— pomel;

b alsle
Mazandaran
ahpadile
Mazandaran
aheisle
Mazandaran
ahpiile
Mazandaran
A TS
Guilan
TS
Guilan
A
Guilan
ool
Mazandaran
ahpisle
Mazandaran
oM

Guilan

Guilan
] o
Ciolestan
o wijla
(Golestan
ol
Mazandaran
Ol e
Mazandaran
Mg
Guilan
SRE
Guilan
o F.3
Guilan
abpiile
Mazandaran
Sl
Mazandaran
St
Mazandaran
Ol ad il

Mazandaran

¥


http://www.sid.ir

ol 5 golas Y 3 a ST AT e

sl s il

gy Ugal cgladdady LAY K8

ﬂEJ DNA E' & |

Haalilad by DNA 2l g 2uaaS o pladl Gils 5uuds CTAB by 5 soliied b 0933 DNA gl a5
G a3y DNA 2a 5 b€ pus i 5 omg g s 18 30T 03 s DNA 5005050 5 hse it 2l
st alasl jal g oSam s 0 8 g0 Y e SBIE o st DNA (o3Lu3aly caasts 13330 o0 38 DNA [0 g0 Bgli
ISSR (gla,83ET 151 1 3 pasls (gloyaa3) il y dalisys

VA slas iy e gla S Y 508 et o9 et sdliied ISSRE5IET ¥ 51 Shagly ol oo
=k 3 LaSHAT 3 paband canid sai a0,T ¥ Jpaa 5o gl g3 oS wials Lo Wl K8 wig 8300
L ATy 5h a0 ieee slaasble ke .o gl 53k &S5 51 PCR 3l ge g Lo K511 4iks o 4 Biolegio
ket sl POR du b g 3loaetings aly 31 S5ET g 4 0

Yo ol i DNA 31 SudsSue 80al3) 2l g Sas ¥8 paa ju PCR i€l b DNA gladalad il
glin AlpSoe WO puiie 0K AlpsSee VB PCR i 3y See W8 (g e 5o pSsis
o sl 5y 93 0T G o 3fomaly 720 i il San 1Y g SHET 31 il San ¥ (ANTPS) 5 g5
g g ad alad! Udgayl Sl ge 3 o€3ua ja PCR E5S1, al plasl {ugy sud sl Y2 paa &
Lo AF (slas 5o JSUDNA Gyl g3lautidyidy gy 325 oges 43 ISSR (gl K312T () PCR 350 e
Jlad i Si o gindes 4233 4F gslos su 3lrtipnly Jold Gaog YV s gy S 4 yugpeads
Gty R fizamad 0al VY Jgaa 50 LUSHLET 51l b Jloadl (slau) 4888 su3ily 5 s S LaS51RT
daa VY (plos oo e 858 b Jola ddq SAT s o Guls 53 e 4 e s VY (glos o
Al Ve Se 4 o gaodis



http://www.sid.ir

Slolies p spund

Al ol 0 35 9T | pann 99 0kt asliin ISSR gla K312T (sla K3y =Y Sy
Table 2. Characteristics of primers by ISSR markers.

w5 S5l s 5K g s e
; i : ! A Temperature

MNumber Primer Sequences Number of nucleotides ¢C)
1 P, S-CTCCTCCTCCTCR*C-3' 14 42
2 P, 5-CACCACCACCACRC-3 14 46
3 P, S-CACACACACACAAG-3 14 42
4 P SSCACACACACACAAC-Y 14 42
5 P S“CACACACACACAGC-¥ 14 45
6 P, S'-CACACACACACACACAG-3 17 54
7 P, S-CTCTCTCTCTCTCTCTRG-3' 18 55
8 Py S-CTCTCTCTCTCTCTCTRC-3' 18 52
9 P, S-CTCTCTCTCTCTCTCTAC-3" 18 54
10 P S-CTCTCTCTCTCTCTCTTG-3' 18 54
11 Py S-CTCTCTCTCTCTCTCTGC-3" 18 51
12 P2 S-CAAGAGAGAGAGA-Y 13 38
13 Pis S-GOGGCCACACACACACACACA-Y 20 63
14 Py S-GAGAGAGAGAGAGAGAT-Y 17 51
15 Ps 5-ACACACACACACACACY*G-3 18 53
16 P S-GAGAGAGAGAGAGAGAYC-3 18 55
17 Py SAGAGAGAGAGAGAGAGYT-3' 18 53
18 Ps S-CTCTCTCTCTCTCTCTC-3' 18 53
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Fig. 2. Dendrogram of 37 Viola genotypes constructed by Dice similarity coefficients and NJ method
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Fig. 3. Distribution of 37 genotypes of Viela according to values of two main principal coordinates
calculated on the basis of allele composition in Eighteen ISSR primers.
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Table 3. Interspecific variation in two Viola spacies nsing Nie's penstic diversity index.
AL aald  SE3 B meld e gl hd  mlite lal s

Oraihed i Number of Number of
0l Shanios Nis’s genctic effective alleles different alleles al yhl aluaz
Species information diversity index {“':;‘] {%) Number
(%) index (%) (Ne) (Na)
(1) (H)
V. alha 45 30 14.9 19.5 26
V.odorara 45 30 15.1 15.8 11
¥ Cue olihe
ass
N 49 32.7 15.4 20
between two
species
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Table 4. Final genetic diversity index: average genetic diversity (H,): genetic differentiation coefficient
(G,): gene flow (N).
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{“' \ (H.) (G.) determined time
L} S | 1
i {Ni)
ok dpelas Hlade
: 0.32H0.018 0340016 0.09 492
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Fig. 4. Distribution of 37 genotypes of Viola on map.
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Genetic Diversity among Some Iranian Viola ( Viola spp.) Genotypes Using
Molecular Markers ISSR

N. Asadi, A.R. Babaei' and M.R. Naghavi'

Ever Green sweet violets ( Viola spp.) are perennial herbaceous plants that have medicinal
properties and they were planted in Europe since ancient times. They are native to East Asia,
the Mediterranean and north-eastern parts of Europe.In this research, studying of the species
diversity as well as the genetic among some Iranian Viola species was performed. This
research was at 2012=2013 and included: samples from young leaves of plants in the field
and laboratory works, involves extracting DNA, PCR and electrophoresis ete that was done
in the laboratory of Horticultural Science, Tarbiat Modarres University. A total of 37
genotypes of the two species V.odorata and V. alba were examined. In this study 20 random
primers were used for PCR reaction on the template DNAs extracted from leaves, which 18
showed good amplification and polymorphism. Totally, 117 bands ranging from 200 to 1000
bp with 59 polymorphic bands were produced. Cluster analysis using UPGMA algorithm
were separated genotypes into 4 distinct groups. Based on The genetic similarity coefficient
both species have a high genetic similarity (91.2 percent) and both species have very low
genetic distance (9.2 percent).In other words alba genotypes as part of the Caspian Sea to the
West Caspian Sea are genetically very closely related odorata species. But genotypes alba
species from the central part of the Caspian Sea to the East Caspian Sea, quite apart from
odorata species and higher genetic similarity Is seen between species at East to the West
coast of the Caspian Sea.

Key Words: Violet, Cluster analysis, Genetic similarity, Genetic distance.
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