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ABSTRACT

Awareness of genetic diversity is a prerequisite and the first step in plant breeding. In this regard, the present study
investigates the genetic diversity of 20 cultivars of Chrysanthemum (Chrysanthemum morifolium. Ramat) using SSR
molecular markers. The markers used in total were able to create 731 bands with sizes from 128 to 404 bp. The number of
bands in different primers were range from 22 to 96 bands in the cultivars studied. The average number of effective alleles
for 12 primers was 1.25 alleles with the highest number of effective alleles in five primers JH09, JH52, JH72, JH30 and
JH47 with 2 alleles. The polymorphism of the bands in the cultivars were high (100%). The PIC in the cultivars under study
were from 0.26 to 0.50, respectively, and related to the JH42 and JH31 primers. The dendrogram obtained from the cluster
analysis of cultivars in a similarity coefficient of 0.61 placed the cultivars in the seven main clusters. The analysis of the
main components showed that the first six components justify more than 60% of the total variation. Overall, six primers
JH09, JH11, JH52, JH72, JH30 and JH47 can be introduced as useful and desirable for separation of genotypes and cultivars
of Chrysanthemum.
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Table 1. Chrysanthemum cultivars evaluated with
SSR markers

Number Cultivar Number Cultivar
1 Afshan 11 Tanaz
2 Fariba2 12 Taban3
3 Elika 13 Farahnaz
4 Golgis 14 Oran
5 Shahin 15 Nazgol
6 Farid 16 Yasamin
7 Bolur 17 Nastaran
8 Ramtin 18 Nadia2
9 Noruz3 19 Avadis
10 Kimiya3 20 Anushe2
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Table 2. SSR Markers characteristics applied in this study

Primer Bands (bp) Tm (C) Sequence 5' = 3'
woo swsme  m  FCRTCCCATIOATC
wes  miams s IococCIoscreereriean
Wi wems  m [ DCISCTOAMACCICCCTC
o w OISR
i 243-240 53 R ACCAGATTGGAATGAAACGAAA
s CCGTHESICOe
33 2%2-252 52 R AMAGTAAACCAAATCTAGACGACCAC
e wn s ORI
s w OGOl
e wmae  w  CoMTACTETCSACIT
I 1 eV
JHT2 310-298 57 E: ATCAGAAGTTGAGGCGTGTTGG

: AAAGAAAGAAAAGAAAGGAAAGAGGG

Sl > sl Kby coad (ol (EEMR ozl -F
> 2 45 ablge pudle)) Sy btz I
Powell et al., ) o awlxe EMR =1y X B 50,8
aile Comex Sy sl elll izres (1996
Ne (Kimura & Crow, 1973) j5e sla T slows
Sbl axls 4 (Nei, 1973) 55 go5 Lazlis
Jidley 5l eslawl L (I Lowontin, 1927) yeilis

(Yehetal., 1997) & acul=s POPGEN 1.31

e g b

SSR ;KLY & by o g9 sl sl
slosliiul b gaggls J5 08, Vo (S35 €95 (w2
5 zeoly Wb YY) olawi ggeme ;0 SSRS5LEN VY
00game ;o oyl o3lail 45" 8405 ol 2okl L
4o ab olaws e xe 3L ocas FF L OYYA
0rSile 4555k w0gr Dglie wilize oSk
4 ogr dae £/ 55T cas e sl wib slows
Sk 51 (F Jgaz) 09 Jb 0as A7 LYY 5 slacols
aS g JSbas laasl ples Bl plod s j0 K0
(2o, Vo o) (Wonz asje og YU oaasjlis
50 &b A7 Jols ISaais Wb slaws o s g
Slams o ieS g o odmlive JH72 (6,55L] oS 5
&b sae YY LIHOA o,556T cuS 5 4 by ol

PCR STy slyz! ¥ Jgo
Table 3. PCR reaction properties

. Stock Amount in
Materials .

concentration 25 ul
DNA 10 ng 3
Buffer PCR 10x 25
MgCI2 50 mM 0.7
Primer F 10 Pm 1
Primer R 10 Pm 1
dNTP 10 mM 0.5
Tag DNA Polymerase 5U 0.2
Distillated water -- 16.1
Total volume -- 25
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Table 4. diversity indexes related with 12 SSR markers of 20 Chrysanthemum cultivars
Markers Ne_i gen'etic Effective Shanon index PIC Polymorphism Polymorphic Markers
index diversity alleles (%) bands
34.56 0.35 1.56 0.31 0.48 100 72 JH20
28.32 0.42 1.73 0.31 0.48 100 59 JHO09
8.84 0.42 1.76 0.14 0.26 100 34 JH42
40.8 0.44 1.82 0.30 0.48 100 85 JH52
39.69 0.41 1.75 0.32 0.49 100 81 JH33
41.28 0.47 1.93 0.26 0.43 100 96 JH72
19.78 0.31 1.46 0.37 0.46 100 43 JH11
34.78 0.40 171 0.30 0.47 100 74 JH30
7.48 0.20 1.25 0.33 0.34 100 22 JHO4
16.56 0.31 1.47 0.37 0.46 100 36 JH15
23.65 0.48 1.96 0.26 0.43 100 55 JH47
37 0.42 1.74 0.34 0.50 100 74 JH31
- - - - - - 731 Total
21.72 0.38 1.67 0.30 0.44 100 60.91 Mean
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Figure 1. Cluster analysis of 20 Chrysanthemum cultivars with UPGMA method and Jacard similarity coefficient
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Table 5. Eigen value and cumulative percent of variances for first and sixth factors

Cumulative percent of variances Eigen value as percent of variances Eigen value Factors
16.70 16.70 11.20 PCA1
29.30 12.60 8.43 PCA2
39.30 10.00 6.68 PCA3
47.30 8.00 5.37 PCA 4
54.60 7.30 4.86 PCAS5
60.70 6.10 4.06 PCA 6
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Figure 2. Distribution diagram of Chrysanthemum cultivars based on two main components
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