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Abstract

Background and Objectives

Chrysanthemum, due to numerous applications in floriculture and medicinal industries has been
considered one of the most important ornamental plants and medicinal plants in the global area.
In addition to being used as a cut flower, it also has a special place among potted flowers and
gardens. Also, it is used as a medicinal plant with strong healing properties in traditional Chinese
medicine and considered to treat eye diseases, headaches, colds, and etc. However, only a few
reports have been presented in the field of genetic diversity of Chrysanthemums by
morphological and molecular markers. Therefore, there is a need for further identification of
germplasm and cultivars of Chrysanthemums in Iran. This study aimed to assess the genetic
diversity of 15 cultivars of Chrysanthemums based on morphological characteristics and
selection of cultivar adapted to Khorramabad region.

Materials and Methods

This experiment was carried out in a randomized complete block design with three replications in
the area of Beiran-Shahr, Lorestan province in 2017. Twenty-one morphological characteristics
were determined from fresh materials. These traits in accordance with the given instructions
describing World UPOV Chrysanthemums, were measured. Quantitative measurements were carried
out on 10 leaves per cultivars. Some variables including diameter (branches, petioles, discs, buds
and flowers) were measured by digital caliper. The traits such as length and width of leaf, plant
height, length and width of the tab florets with ruler were measured.

Results

Based on data analysis most of the traits in cultivars showed significant differences (p<0.01).
Results showed that the correlation between leaf area with leaf width, petiole diameter and
number of leaves has a positive and significant correlation with the probability level of 5%. The
most significant and negative correlation (r = 0.99) was observed between number of flowers per
plant and number of florets. Based on the results obtained from principal components analysis,
seven independent and major components with Eigen values greater than one could explain 89

£ 2019 The Authors). Publizshed by Shahid Chamran Univerity of Ahvar Thiz iz an opsn-accesz article distributed
@ under the temms of the Creative Commons Attribution License (hitp://creativecommons.ode/licensesby/4.07), which
oy

permits undestrictad wea, diztribution, and reproduction in any medivm | provided the original wod iz properly cited.


mailto:ab.ehteshamnia@gmail.com

Taghipour et al.: Evaluation of Some Chrysanthemum Cultivars ... 48

percent of the total variation. The first component, verified 24.4 percent of the total variation.
Cluster analysis of cultivars in Euclidean distance of 26.68, was categorized into two main
groups. The cultivars "Avadis" and "Norooz3" in the first group were distinguished from the rest
of the cultivars with the lowest height. The "Fariba"; "Ashraf" and "Andiea" cultivars were
placed in the group and most abundant cultivars.

Discussion
Based on the results, leaf size, plant height, number of branches and number of flowers in plant
traits were most important in recognizing the diversity of cultivars Chrysanthemum. By using
some cultivars belonging to the first cluster with less height and cultivars in the second cluster
with more leaves and flowers as a parent, a new cycle of Chrysanthemum breeding program can
be initiated.

Keywords: Cluster analysis, Component analysis, Correlation Coefficient, Genetic diversity
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Table 1. Chrysanthemum cultivars names in this study
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Table 2. Analysis of variance in quantitative traits of Chrysanthemum cultivars
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Error Block Mean square df Traits
wox ol:f CLEJI
5.37 23.17 84.90 14 .
Plant height
o &
0.016 1.78 0.065 14 ] ey
Petiole length
. Y 5
0.029 0.090 1.25 14 ) ) 2
Petiole diameter
Kk éf
0.270 3.36 21.85 14 b
Length leaf
wx éfﬁ Slday
674 108182 136719 14
Leave number
o £, L
0.173 2.30 13.69 14 ) R
Leaf width
3.97 82 745.4™ 14 _ S
Diameter flower
ok S s
0.30 2.53 74.77 14 o
Disc diameter
. a5l 4l
0.004 0.077 1.61 14 Sl e I
Floret tab length
e 16l S o
0.0009 0.008 0.19 14 e EE oS
Floret tab width
o ol s sl
8.68 126.45 472.73 14
Number lateral branches
o 4L 4l sl
23.8 27 12820 14 s
Floret number tab
o A8 b
0.00 5.40 371.02 14 _ S
Flowering date
o Jf:l.bd
194.6 2847.4 86123 14
Number flower
o amib s
0.088 3.05 9.89 14 ) i
Diameter bud
*k bskf 5 bal?
0.078 0.016 9.57 14 : "”_c/ iy
Floret length/width floret
o Y
16.30 5266.2 40.65 14 e
Leaf surface
** b > U
0.00 3.26 473.78 14 T
Date heading
Kk g 5 ‘5—?
0.009 0.03 0.33 14 2 PAIE 2 Ik
Leaf length/leaf width
- &8 s ity
0.014 2.4 14.28 14 2 I d
Leaf length/petiole length
- als bd
1.74 24.84 17 14

Branch diameter

.)\gswﬁbju)siﬁjadwlc!a..,ﬁ)\:s;ugﬁ:,?qnsj**‘*

*, ** and ns: significant at 0.05, 0.01 probability levels, ns: means non-significant, respectively.
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Table 3. Descriptive statistics for the measured morphological variables among the studied cultivars
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Coefficient variation Standard deviation Maximum Minimum Traits
ol ol |
10.90 4.63 34.60 51.44 _ S
Plant height
&
27.22 0.43 2.36 0.97 ) ey
Petiole length
d? -
19.46 0.35 2.45 1.16 - 2
Petiole diameter
&
19.78 1.49 10.36 461 #dsb
Length leaf
& sl
34.70 1194 549.2 167.2 i
Leave number
g .
25.49 1.32 2.08 8.23 ) R
Leaf width
18.71 9 64.83 39.53 ] S
Diameter flower
S s
26.73 2.88 16.21 6.27 o
Disc diameter
23.94 0.42 2.68 1.29 sl ol dsb
Floret tab length
26.58 0.14 0.90 0.34 sl el 20
Floret tab width
34.98 7.67 34.99 11.77 il Sl ol
Number lateral branches
4156 38.21 154.99 34.44 ) bl
Floret number tab
3.98 6.45 175 151 _ At
Flowering date
= ‘ -
47.79 98.1 396.4 78.4 o oh
Number flower
10.49 0.57 6.52 4.61 _ e
Diameter bud
39.84 1.47 7.90 2.26 aalogaalily
Floret length/width floret
30.19 24.56 116.02 42.75 ok c‘“
Leaf surface
3
4.90 7.09 154 129 _ i
Date heading
0.17 12.34 1,67 1.16 S PpS Ak
Leaf length/leaf width
25.13 1.24 8.36 3.39 s IS Ik
Leaf length/petiole length
12.16 1.66 17.07 10.66 My

Branch diameter
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Table 4. Comparison of mean some in quantitative traits of Chrysanthemum cultivars
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Table 5. Correlation coefficients between morphological traits of 15 of Chrysanthemum cultivars

Olao
17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ]
Traits
1 1
1 0.61" 2
1 082" 068" 3
1 011 -027  0.29 4
1 -047 063" 085" -0.50 5
1 010 038 053 039 -0.17 6
1 013 -012 059" 021 003 0707 7
1 009 034 -013 000 020 0.06 -0.18 8
1 004 028 014 -0.60° 062" -020 -050 -0.30 9
1 -050 036 -027 031 061" -057 044 068" 042 10
1 034 -046 026 -020 016 033 -040 046 045  0.07 11
1 0577 013 023 026 -019 017 004 -016 -0.02 005 -0.22 12
1 033 027 -011 001 018 -005 -009 019 -010 014 000 -0.21 13
1 -018 028 -004 -013 039 014 -018 035 -043 020 -019 -0.12 -0.46 14
1 008 009 025 025 -036 -024 -022 005 008 011 034 022 012 -0.24 15
1 093" -005 -000 036 030 -021 -037 -035 002 003 017 020 019 018 -0.12 16
1 043 -056 -027 058 060" 065 035 -049 001 006 005 036 -060" 055 057 011 17
(Floret width tab) «L; 48 5, (13) (Branch diameter) s ks (7) (Plant height) e gl (1)
(Flower number) & slas (14) (Bud diameter) sz ks (8) (Leaf width) 5, 5, (2)
(Flowering date) a8 5,6 (15) (Leave number) € ,, slus (9) (Leaf length) <%, 4,k (3)
(Heading date) aseé =56 (16) (Leaf surface) ¢, b (10) (Number of lateral branches) > as sl (4)
(Flower diameter) & Ls (17) (Disc diameter) «ws JLs (11) (Petiole diameter) 8 .5 s (5)
(Floret length tab) 4t 48 J b (12) (Petiole length) 8 s b (6)

** and * and significant at 0.01 and 0.05 probability levels respectively.
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Table 6. Coefficients related first to seven main components of Chrysanthemum cultivars

b GRblh e e piler die e dbe  pesalie ol Wk o
PC7 PC6 PC5 PC4 PC13 PC2 PC1 Variable
0 [P
1.05 1.12 2.08 2.50 2.73 3.64 5.55 N

Specific values
(4eey3) bl

5 5.4 9.9 11.9 13 17.4 26.4 _

Variance (%)
oS ¢ sl

-0.15 0.09 0.15 0.05 -0.14 0.30 0.25 .
Plant height

0.11 0.23 0.20 0.22 0.06 017 0.32 e
Leaf width

-0.09 0.21 0.09 0.34 0.27 -0.16 0.22 Erdk
Length leaf

001 -0.05 0.19 0.17 032  -0.10 0.29 sl L S
Number branch

0.18 0.18 0.09 0.10 0.07 -0.03 0.36 L el
Petiole diameter

-0.05 -0.05 0.16 0.39 0.04 -0.34 -0.04 _ S dsb
Petiole length

0.51 0.20 0.32 0.20 -0.09 0.03 -0.09 hate
Branch diameter

0.33 0.16 -0.30 0.35 0.13 0.12 0.00 . ol
diameter bud

0.13 0.18 -0.03 0.22 0.03 0.08 0.34 o 2l
Leave number

-0.04 0.12 0.08 0.24 0.27 -0.09 0.38 < e
Leaf surface

0.33 0.15 0.29 -0.02 0.05 0.25 0.22 L S
Disc diameter

006  -0.16 -0.33 -0.08 -0.16 038 0.07 SRl
Floret tab length

0.38 0.04 -0.56 0.09 017 -0.00 0.06 Rk e
Floret tab width

0.17 0.29 0.03 0.01 -0.26 -0.29- -0.23 Jorotas
Number flower

Al? . -

-0.03 0.11 0.03 -0.28 0.39 -0.26 0.03 e Es
Flowering date

0.03 0.01 0.10 -0.35 0.30 -0.29 0.09 s gt
Date heading

0.28 -0.55 -0.04 0.10 0.00 -0.15 0.23 _ S
Diameter flower

036  -0.03 -0.28 011 0.28 0.01 025 S P 2 sk
Leaf length/ width

016 027 013 0.21 0.18 0.20 0.20 & s IS b
Leaf length/petiole

038  -0.16 0.28 025 014 027 -0.09 ol el b
Floret length/Width

0.21 0.32 0.01 -0.05 -0.26 -0.29 021 45 kS sl
Floret number tab

89 84 78.6 68.7 56.8 43.8 26.4 e o)

Cumulative (%)
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Figure 1. Diagram of distribution 15 cultivars of Chrysanthemum based on two main components

(Cultivars: 1- Avadis, 2- Shahin, 3- Fariba, 4- Nastaran, 5- Ashraf, 6- Parmis, 7- Andiea, 8- Fariborz, 9- Norooz3,
10- Golnar, 11- Nazgol, 12- Mani2, 13- Darya2, 14- Paridokht, 15- Farhnaz)
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Figure 2. Cluster analysis for 15 Chrysanthemum cultivars using ward method

(Cultivars: 1- Avadis, 2- Shahin, 3- Fariba, 4- Nastaran, 5- Ashraf, 6- Parmis, 7- Andiea, 8- Fariborz, 9- Norooz3,
10- Golnar, 11- Nazgol, 12- Mani2, 13- Darya2, 14- Paridokht, 15- Farhnaz)
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