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ABSTRACT

Chrysanthemum (Dendranthema grandiflorum Ramat.) is one of most important ornamental and medicinal plants in
the world. In order to evaluate genetic diversity among some tall Chrysanthemum cultivars using morphological
markers, 21 traits in 15 tall cultivars, were evaluated in randomized complete block design with three replications in
Beiranshahr Khorramabad county, Lorestan province. Results obtained from this study revealed a wide range of
variations in the measured traits between cultivars. A higher coefficient variation observed for some traits such as
flowers number, number of leaves, number of lateral branches. Results of correlation coefficients showed that there
was negative correlation between flowers number per plant and number of branches, main branch diameter and plant
spacing. Factor analysis, showed seven main and independent components factors with Eigen values greater than one
which could Justified 91.1 percent of the total variation. In Cluster analysis, cultivars in Euclidean distance of
33.73were divided into three groups. Therefore, two cultivars of 'Shekarnaz' and 'Nandia2' were distinguished from
the other cultivars with the highest branch height and 'Golgis' cultivar with the largest head diameter. Since the
evaluation of these cultivars was done in the same conditions, so selection can be done for the studied traits.

Keywords: Chrysanthemum, cluster analysis, morphological markers, morphological characteristics.
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Table 1. Chrysanthemum cultivars names in this study

Number Name Number Name
1 Tihoo 9 Elika
2 Dila 10 Kimia 3
3 Shekarnaz 11 Afshan
4 Sana 12 Golgis
5 Oran 13 Tannaz
6 Taban3 14 Yasamin
7 Andia2 15 Elmira 2
8 Afsaneh2

1. Descriptor
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Table 2. Measured traits, Measurement unit and their abbreviation in Chrysanthemun cultivars

Traits Abbreviation Unit Measurement method
Plant height P:H Centimeter ruler
Length of florets tab FL:T Centimeter ruler
Floret width tab FW:T Centimeter ruler
Petiole length P:L Centimeter ruler
Branch diameter D:H Millimeter caliper
Leaf number N:L Number -
Petiole diameter P:D millimeter caliper
Leaf length L:L Centimeter ruler
Leaf width L:w Centimeter ruler
Number of lateral branches N:LB Number -
Disc diameter D:D Millimeter Caliper
Floret length/Width floret FLT:FWT Centimeter Calculation
Heading date F:D Number Counting the days
Length of floret tab NO:F Number -
Flower diameter D:F Millimeter Caliper
Leaf length/ petiole Length LL/LP Centimeter Calculation
Flowers number N:F Number -
Leaf surface L:S Centimeter Graph Paper
Flowering date F:D Numeration Counting the days
diameter Bud D:B Millimeter caliper
Leaf length/Leaf width LL:LW Centimeter Calculation
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Table 3. Analysis of variance in quantitative traits of Chrysanthemum cultivars

Model DF Mean square Meanerror Mean block Coefficient variation
Plant height 14 466.48" 8.109 83.53 12.15
Petiole length 14 0.201™ 0.0140 0.2592 9.37
Petiole diameter 14 0.32"™ 0.01125 0.096 9.29
Leaf length 14 11.397 0.1392 0.864 16.67
Leaf number 14 222170 1234 329959 44.38
Leaf width 14 6.21" 0.1002 0.0856 12.28
Bud diameter 14 10.72" 0.1205 4878 18.95
Disc diameter 14 44.34™ 0.2896 3.649 23.14
Length of floret tab 14 233" 0.00476 0.0027 25.49
Width of floret tab 14 0.0861™ 0.00524 0.0027 19.93
Number lateral branches 14 545.3" 14.38 1004.90 44.65
Number of floret tab 14 7386.57" 9.93 52.16 34.56
Flowering date 14 824.935™ 0.00 0.067 6.02
Flowers number 14 100692.85" 237 738 47.04
Diameter of flower 14 771.6817" 2.14 771.68 20.33
Floret length/ Floret width 14 12.229™ 0.05 0.1930 32.15
Leaf surface 14 6608.937 5.78 63.74 28.76
Heading date 14 913.971™ 0.00 0.00 7.10
Leaf length/Leaf width 14 0.12"™ 0.0095 0.0105 8.26
Leaf length/petiole length 14 5.70" 0.0884 2.02 18.75
Branch diameter 14 65.92" 2.224 59.43 15.33

DS sixe e g 0o, ) 50 Jlaisl maw (o lo paeinsg

*, ** ns: Significantly differences at 5 and 1% of probability levels, and Non-significant, respectively.
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Table 4. Mean Comparison ofquantitative traits in Chrysanthemum cultivars

Trait Leaf Leaf Flower head Petiole Disc Branch Planthigh
Name width length (cm) diameter length diameter diameter (cm)
Cultivar (cm) (mm) (mm) (mm) (mm)
1 Shekarnaz ~ 4.63¢ 6.96° 58.967° 1.53%¢ 10.71° 20.177% 76.11°
2 Nadia2 5.30° 7.73° 36.887" 1.73° 8.412g 21.196° 74.88°
3 Dila 5.10°° 7.14%¢ 34.603' 1.56%¢ 9.594e 1456 67.55°
4 Golgis 3.76" 59 63.776° 1.43%" 13.463b 12.07 67.22™
5 Taban 3 4.02¢ 6.92¢ 36.781" 1.864° 9.722%¢ 17.456"° 66.11™
6 Afshan 4.14° 5.33% 37.215%" 1.60° 14.924° 14.40¢" 65.88"
7 Oran 475 7.32° 51.303° 1.72° 10.878° 18.15° 64.77%
8 Sana 5.31° 7.80b 41.914° 1.59° 10.18¢ 17.185¢ 62.94¢
9 Afsaneh2 5.24° 7.13%¢ 44.073¢ 1.44%f 7.058' 16.36°¢ 59.55°
10 Elmira2 6.39° 9.05° 50.712° 1.39° 9.604° 20.02° 58.22°
11 Kimia3 3.55¢ 550" 40.463 1.40f 7.813" 15.92d-f 57.77%
12 Tannaz 3.74f9 5.49' 38.335¢ 1.76® 9.586° 13.47™ 57.66°
13 Tihoo 3.88°" 6.26° 36.138" 1.47%f 7.973%" 16.39°¢ 55.55
14 Yasamin 4.8%¢ 7.47°¢ 36.116" 1.73° 6.663' 15.24%9 53.77%"
15 Elika 3.53° 5.93° 33.9841 1.48%f 9.023" 13.074 51.88"

Al s g WSl uie )0 O Jlaiz| s [0 gt ;2 10 Hlaes ol > b sla ) Sl *
* Means with the same letter in each column are not significantly different at 5% level of probability.
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Table 5. Correlation coefficient between morphologic traits of Chrysanthemum cultivars
PlHe LWi LLe NLBr  PeDi  PeLe Bd BuDi NLe LA Ddi FLTa FWTa  Nfl Fda Hda FDi
Plant height 1
Leaf width 0.16"™ 1
Leaf length 086" 083" 1
Number of lateral branches 0.10™ 050 040 1
Petiole diameter 0.14™ 042" 022" 023" 1
Petiole length 040" 0477 0517 084" 014" 1
Bud diameter 056™  -0.23° 0747 000® 0297 032" 1
Branch diameter 0.18™ 0447 0557 -016® 0257 009 018" 1
Leaf number 029  -012" 023" -080" 0257 012° 0417 084" 1
Leaf surface 022" 076”0747 022" 010® 019® 045" 065" 020" 1
Disc diameter 035"  -0.14™ -034™ 000® 0727 012® 058" -038" -0417 017" 1
Length of floret tab 022" 000° -011" -011" -040" 010® -0.13" -0.35" 0.14™ -02° 0407 1
Width of floret tab 050"  -0.12™ 016® 021" 036" -004™ -010" -080" 02907 039" 0317 012" 1
Flowers number 024" -013° -028" 043" -0297 000 0347 015 -033" -022” 039" -021° o011® 1
Flowering date 016™ 0577 053" 028" -014™ 012° -0287 077 011™ 046" -0357 000 -012° -011™ 1
Heading date 031  010® 000® 010® 021" 009® 017" 028" 0257 011" 0427 076" 0317 -0277 011™ 1
Diameter of flower -0.20" 038" 014" -026" 0267 005® 015° -048" 014™ -012° -033" -0427 048" 019" 012 -024™ 1
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*, ** ns: Significantly differences at 5 and 1% of probability levels, and non-significantly differences, respectively.

Abbreviated name of traits, respectively: PIHe, LWi, LLe, NLBr, PeDi, PeLe, Bd, BuDi, NLe, LA, Ddi, FLTa, FWTa, Nfl, Fda, Hda, FDi..
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Figure 1. Diagram of distribution 15 cultivars of Chrysanthemums based on two main components
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Cultivars: 1- Tehihoo, 2-Dila, 3-Shekrnaz, 4-Sana, 5-Oran, 6-Taban3, 7-Andiea2, 8-Afsaneh2, 9-Elika, 10-Kimia3, 11-Afshan, 12-
Golgis, 13-Tannaz, 14-Yasamin, 15-Elmira2.
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Figure 2. Cluster analysis for 15 Chrysanthemum cultivars with Ward method.
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