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Phenotypic Evaluation and Characterization of Some of Chrysanthemum
(Chrysanthemum morifolium Ramat.) Cultivars
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Table 1: Chrysanthemum cultivars names in this study

o lads el ab o leis
Number Name Name Number
11 (Oran) ;)\, (Farid) o % 1
12 (Kimia 3)¥ LS (Afshan) ,Lusl 2
13 (Nadia 2)Y Lol (Yasamin) :yously 3
14 (Ramtin) -yl (Shahin) ;,.ali 4
15 (Avadis) s olg] (Nastaran) ¢, yiws 5
16 Lohrash) sl s ( (Taban 3)Y ,LL 6
17 (Nazgol) J5';b (Bolur) ;5L 7
18 (Tanaz) ;L (Fariba 2)Y L, 3 8
19 (Noruz 3)Y ;4,5 (Farahnaz) ;L> ,3 9
20 Elika)CJ! ¢ (Golgis) S5 10
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Table 2: Measured traits, Measurement unit and their abreviation in Chrysanthemun cultivars

SSolail g, G S ojlail axlg Golas| cadle Olas
Measurment method Measurement unit Abreviation Traits
ruler Centimeter P:H oS gl
Plant height
caliper Centimeter FH:D J ok
Flower head diameter
ruler Centimeter P:L S eed Jsb
Petiole length
caliper millimeter D:D S 53
Disc diameter
caliper millimeter P:D S e S8
Petiole diameter
ruler Centimeter L:L Srdsb
Length leaf
ruler Centimeter L:wW SRoPE
Leaf width
perceptional One, two or more than two N:LB il sleazls slas

perceptional
perceptional
caliper
caliper
ruler
perceptional
ruler
ruler

caliper

Number of lateral branches

One, two or more than two N:F S5 olass
Number of flower

slail; sleaxls sluss

One, two or more than two N:FT
Number of florets tab
Millimeter F:WT sl glaanls o,e
Florets tab width
Millimeter B:D azé b
Bud diameter
Centimeter LL:LW Sy sl Sy ek
Leaf length/Leaf width
One, two, more than two N:L Sy olass
Number of leaf
Millimeter F:TL slail; gloazls’ Jsb
Florets tab length
Centimeter LL:PL S e Jobl S 5 Jsb
Leaf length/petiole length
Millimeter B:D asLi ke

Shoot diameter
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Table 3: Analysis of variance in quantitative traits of Chrysanthemum cultivars

F de)'-l Slay o (5 Sikeo 6°‘}T a0 Slaw
F Test Mean Square df Traits
4.30%* 4735 19 oS glis )l
Plant height
3.15%* 3.33 19 I e shE
Flower head diameter
4577 0.38 19 S Jsb
Petiole length
3.38%* 16.71 19 S b8
Disc diameter
4247 0.4 19 e ka8
Petiole diameter
4,627 412 19 Sr sk
Length leaf
4727 2.46 19 S
Leaf width
5.60% 360.32 19 ol sleasls olas
Number of lateral branches
5.97** 47435 19 F olows
Number of flower
3.60%* 3753 19 sl slaazds olass
Number of florets tab
118" 2551 19 Sl sleands oo
Florets tab width
. )hﬁ
2.75** 82.47 19
Bud diameter
0.98" 1204 19 Sr P Sn dsb
Leaf length/Leaf width
3.04% 36286 19 ol
Number of leaf
4.41% 0.79 19 sl slaazls Job
Florets tab length
5.10%* 2.90 19 S > J5bIS 5 Jsbe
Leaf length/petiole length
4.50** 19.47 19 Lo )l

Shoot diameter

S gy g o0 ) Jleisl e 1o lo g oS Sy NS g ek
** and ns: Significant at, 0.01 probability levels and non-significant, respectively
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Table 4: Comparison of mean in quantitative traits of Chrysanthemum cultivars

4L olaws azls g Spess Sy Jsb S yed had S ylad S 0 Jsb ol gl Cado
o Cioshen) Goile)  Groiils)  (Renils) (el (astils) (ol Trait )
Number of Shoot diameter Leaf width Length leaf Petiole Disc diameter Petiole length Plant high )
lateral branches (mm) (cm) (cm) diameter (cm) (cm) (cm) (cm) Cultivar

12.67°¢¢ 7.25¢ 3.35%4 4,649 1.424%¢ 8.83¢d 1.52%¢ 30.33° 1
18.67%¢ 9.50°¢ 3.26°¢ 4.6¢ 1.43204 11.21%4 1.57%¢ 43.66%¢ 2
14.00%¢ 10.36%¢ 3.454 5.76%¢ 1.87% 12.76% 1.40%¢ 39.55%¢ 3
13.778%¢ 10.020 4.11%¢ 5,93 1.48%4 10.67%¢ 1.36"¢ 52.00% 4
19.11°¢ 10.45°¢ 3.814 5.88%¢ 1.95%¢ 12.44%¢ 1.60*¢ 35.11% 5
24.33%¢ 10.61°4 4.11%¢ 6.53%¢ 2.09° 13.05% 1.86° 32.55° 6
13.67¢¢ 11.86% 4.35% 5.74%¢ 1.47°4 10.75%¢ 1.26%¢ 45.88%¢ 7
30.78? 11.15%¢ 2.87%¢ 5.49>d 1.38¢ 8.93% 1.70*¢ 30.55° 8
24.332¢ 12.35% 3,750 5.63%4 1.54%d 9.96%¢ 1.41%¢ 43.88%¢ 9
14.89°¢ 7.214 3.53>d 5.17¢ 1.59%¢ 10.82%¢ 1.64%¢ 35.00 10
28.00% 11.28%¢ 3.68>¢ 5.15% 1.60%¢ 10.34%4 1.20%¢ 51.44% 11
15.78°¢ 10.50°¢ 2.764 5.314 1.51¢ 7.944 1.74%¢ 34.55b¢ 12
14.11% 9.85%d 3.872d 4,98 1.72%¢ 11.742%¢ 1.32¢¢ 43.77%¢ 13
17.44%¢ 11.45%¢ 4.834° 6.87% 1.69%¢ 11.29%¢ 1.83% 43.22%¢ 14
17.67%¢ 9.13%d 3,744 5,594 1.45%4 11.54%4 1.44%¢ 38.44%¢ 15
11.89%¢ 8.37°d 4.26%¢ 6.044 1.97% 11.78%¢ 1.48%¢ 37.66%¢ 16
7.89¢ 9.51%4 4.08*¢ 7.102 1.92%d 10.61%4 1.37%¢ 40.66%¢ 17
9.67% 8.3 3.53>d 5.4104d 1.41%4 9.66%¢ 1.64%¢ 35.11% 18
6.89° 7.94% 3.02¢¢ 4.894 1.38¢ 9.244d 1.13¢ 29.33° 19
22.00%¢ 10.41°4 3.26°¢ 5.05% 1.51°4 9.82%d 1.27¢¢ 53.22% 20

A3, o sire B wo 0 O Jlaizl mhas ;o st 12 50 aliee By > b slon Silos ot
#: Means with the same letter in each column are not significantly different at 5% level of probability
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Table 4: Comparison of mean in quantities trait of Chrysanthemum cultivars

aps ylad sl axls Jsbo - . Sy Jsb s S 1 Jsb o S5 e S8 slaly axls (oye axls olaws Cho
' Sy olows » > . . . 5 olass Trait
Grocshe) (el Number of Sy o a S s Job 4 Ghegiles) (Ghogsileo) el .
Bud diameter Floret tab length leaf Leaf lenath/netiole lenath Leaf lenath/Leaf width Flower head Floret tab width Number of Number of flower )
(cm) (cm) gth/p 9 9 diameter (cm) (cm) florets tab Cultivar
4.32%4 1.69%¢ 263.33% 17.90° 3.04¢ 7.56% 4.46® 92.56% 161.56"¢ 1
4.29% 1.70%¢ 326.33*¢ 1.43° 3.03° 7.17%¢ 3.97%® 82.78% 213.11%¢ 2
5.05%¢ 2.06*¢ 197.67¢ 1.76° 3.93*¢ 7.48% 3.79%® 92.00% 130.22%¢ 3
5.28%¢ 1.69%¢ 261.78 1.46° 443 7.03% 4.48® 80.44% 124.76%¢ 4
4.60%¢ 1.87%¢ 303.56% 1.622 3.70% 7.822 4.48® 55.89° 158.22%¢ 5
4.75% 2.06%¢ 306.56% 1.63° 3.59¢% 7.32%¢ 5.32% 118.442 225.89*¢ 6
5.93¢ 2.08*¢ 316.56*¢ 1.36° 456 7.34%¢ 4,69 98.22% 194.66%¢ 7
4.49%4 1.82%d 402.11% 1.93° 3.33% 6.51%¢ 4.10® 98.11% 229.88¢ 8
4.56% 1.77%¢ 495.44° 1.50° 4.04%¢ 7.27*° 5.25% 52.56° 310.11%® 9
5.14%¢ 2.47° 317.22%¢ 1.47° 3.48% 7.71° 4,94 94.56% 111.00%¢ 10
4.64%¢ 1.46%¢ 411.00% 1.422 4.39% 7.39% 4.27® 70.78% 321.002 11
3.81¢¢ 1,73 354.56*¢ 1.93° 3.04¢ 5.23° 3.37° 116.22% 253.89*¢ 12
4.71%¢ 1.60°¢ 284.22% 1.27° 3.97% 7.33%¢ 457 72.44% 260.00*¢ 13
4.99% 1.98% 306.00™ 1.43° 3.79% 7.61%® 5.32%® 114.33% 1000.44¢% 14
4,02 1,73 274.11% 1.50° 3.97*¢ 6.61% 5.06% 50.11° 140.88%¢ 15
5.36%¢ 2.30%® 302.44" 1.43° 4.21% 7.28%¢ 4.78%® 64.33% 75.88e 16
5.58%0 2.05%¢ 334.78%¢ 1.76° 5.13° 7.00%¢ 4.26% 104.33%® 99.224¢ 17
4.32%4 1.52¢4 260.89% 1.59° 3.40% 5.50% 4.11% 96.11% 241.89*° 18
3.52¢ 1739 320.67*¢ 1.63° 4.51% 6.19%¢ 4.31%® 91.89% 110.55%¢ 19
4.05P¢ 1.18¢ 314.22%¢ 1.53° 4.06%° 6.90%° 11.622 85.11% 209.11%¢ 20
Wyl o gime BB woj0 O Jlei! mhaw j0 g ;2 50 aline By > b slo .Sl
Means with the same letter in each column are not significantly different at 5% level of probability
hel Jole g (ib)ly (orom w23 9 (i)l 0y polie B Joor
Table 5: Specific values, variance and cumulative of five main components
L_,’_:.‘o..?u~ Lo y0 (M)J) uw.:l.:)‘s o/.;s ﬂOLEA L&:J.ALC
Cumulative (%) Variance (%) Specific values Factors
30.50 30.50 5.78 1
45.80 15.30 2.90 2
58.60 12.90 2.45 3
69.10 10.50 1.99 4
77.10 8 1.51 5
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Table 6: coefficient of four main components

pler adlge Py adle P> 4ilze Jol adlse lie
Fourth component Third component Second component First component Traits
-0.098 0.255 0.410 0.015 L éL_E“""
Shoot height
-0.085 -0.575 -0.014 0.162 S Jsb
Petiole length
-0.401 0.119 0.055 0.311 S Sl
Disc diameter
-0.098 -0.111 0.038 0.276 Sl b
Petiole diameter
0.320 -0.138 0.187 0.348 S dsb
Leaf length
0.142 0.015 0.210 0.367 SrpeE
Leaf width
-0.041 -0.183 0.433 0.037 >l ks
Shoot diameter
-0.237 -0.156 0.310 -0.223 il sleazls slass
Number of lateral branches
0213 -0.160 0.304 0.287 5 ol
Number of flower
0.400 -0.383 0.045 -0.069 sladly; amds ol
Number of florets tab
-0.406 0.126 0.035 0.269 amas b
Bud diameter
10,001 -0.183 0.327 0,079 S olass
Number of leaf
0.065 -0.190 -0.041 0.342 ks Jsb
Flowerlets length
-0.129 -0.241 -0.288 0.042 oS P
Plant width
0.134 0.048 0.279 -0.210 (ooals (Sl
Average branching
-0.043 0.029 0.087 0.379 J5 8

Flower diameter
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Fig. 1: Diagram of distribution 20 cultivars of Chrysanthemums based on two main first (PC1= 30.50) and second
(PC2=15.30) components

Cultivars: 1. Farid, 2. Afshan, 3. Yasamin, 4. Shahin, 5. Nastaran, 6. Taban, 7. Bolur, 8. Fariba2, 9. Farahnaz, 10.
Golgis, 11. Oran, 12. Kimia3, 13. Nadia2, 14. Ramtin, 15. Avadis, 16. Lohrash, 17. Nazgol, 18. Tanaz, 19. Noruz3, 20.

Elika
Dendrogram
Ward Linkage; Euclidean Distance

-150.36 +

> -66.91
=
B
=
E
»

16.55

100.00 . Y i I [ i : ; i ¥ . l- ] -+ Y ]

1 13 11 10 18 6 3 16 5

17 4 7 14 2 9 19 8 12 15 20

Observations

Ward g, a5 (gog9ls J5 08, Vo (glabgs 4500 ¥ S
Fig. 2: Cluster analysis for 20 Chrysanthemum cultivars with Ward method
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Cultivars: 1. Farid, 2. Afshan, 3. Yasamin, 4. Shahin, 5. Nastaran, 6. Taban, 7. Bolur, 8. Fariba2, 9. Farahnaz, 10.
Golgis, 11. Oran, 12. Kimia3, 13. Nadia2, 14. Ramtin, 15. Avadis, 16. Lohrash, 17. Nazgol, 18. Tanaz, 19. Noruz3, 20.
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Phenotypic Evaluation and Characterization of Some of Chrysanthemum
(Chrysanthemum morifolium Ramat.) Cultivars

Darabi!, F., Ehtesham Nia%", A., Nazarian Firouzabadi3, F. and Roein?, Z.

Abstract

Every year new cultivars of Chrysanthemums modified with a high economic value. In order to study the genetic
variation of some chrysanthemum cultivars using morphological markers, 17 quantitative trait were evaluated 20
varieties of chrysanthemums accordance with standard methods. The results of the data analysis for morphological traits
showed that studied cultivars in most traits were significant differences in the level of one percent. The average
comparison showed that "Elika" cultivar had a highest plant high, "Ramtin" cultivar had a highest number of flowers
and "Gol-Giss" cultivar had a highest flower head diameter. Principal component analysis showed five main factors that
had Eigen values greater than one, could be 77/10% of the total variation. Cluster analysis to determine how far and
near these were drawn that into two main groups were divided, the "Farid", "Nadia 2" and "bolur" and "Ramtin™ highest
genetic similarity in the first group and also the "Fariba 2" and " kimia 3" in the second group had the highest genetic
similarity. The results of this study showed that the number of lateral branches, number of flowers and leaves during the
length of the petiole highest diversity was observed. The results showed that cultivars diversity of these figures are very
high and can be used in programs of breeding chrysanthemums in the future.
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