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Table 1 The information of different carnation cultivars
R bR AT et

o Scientific Latin names of material
abbreviation

Cultivar type Flower color

BT D. caryophyllus ‘Beit’

DL D. caryophyllus ‘Dali’

FM D. caryophyllus ‘Flame’

MT D. caryophyllus ‘Mallow Titanium Alloy’
CS D. caryophyllus ‘Cloud Shium’
VL D. caryophyllus ‘Violet’

SW D. caryophyllus ‘ Snow White’
CB D. caryophyllus *Cloud of Butterfly’
SG D. caryophyllus ‘Singular’

PS D. caryophyllus ‘Pink Superior’
PH D. caryophyllus ‘Pink Shirt’
RL D. caryophyllus ‘Red Lover’
DA D. caryophyllus ‘Dallas’

FD D. caryophyllus ‘Freedom”’

MS D. caryophyllus ‘ Master’

TC D. caryophyllus ‘ Tai Chi’

RY D. caryophyllus ‘Royal’

TS D. caryophyllus ‘ Tess’

SB D. caryophyllus ‘Samba’

DO D. caryophyllus ‘Deep Love’
FC D. caryophyllus ‘Fancy’

PL D. caryophyllus ‘Pink Love’
RF D. caryophyllus ‘Red Flag’

PrifERS Standard type
PRAfERS Standard type
PRUERY Standard type
PRUERY Standard type
FRUER Standard type
PRUER! Standard type
PRifERS Standard type
PRifERS Standard type
PRifER! Standard type
PRifERY Standard type
PRifERY Standard type
FRUERY Standard type
PRUERY Standard type
PRUERY Standard type
PRUERY Standard type
S Spray type
SR Spray type
SR Spray type
HHLAY Spray type
HHHAY Spray type
SFHH Spray type
SR Spray type
SFHH Spray type

MEZL Peach red color

#r4L Pink color

4L % {5 Orange compound color

)i 4841 31 White ground with purple edge
244 Purple color

2255 131 Purple color with white edge
1 White color

HJEZLi1 White ground with red edge
341 Pink color

# 4L Pink color

BEZL Peach red color

BEZL Peach red color

k4L Peach red color

# Yellow color

ZI. Red color

FELT K 131 Magenta ground with white edge
B4 ) H i Pink ground with white edge
2T H il Red ground with white edge
HELI I Yellow ground with red edge
k4L Peach red color

# Yellow color

# M Light pink color

21 Red color
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Table 2 Statistic results of blooming phenophases of different carnation cultivars d
s R ] WAL AL A AR
Cultivar abbreviation Budding period First flowering period Full-bloom period Flower declining period
BT 72 177 180 191
DL 70 179 181 192
FM 176 199 205 217
MT 125 182 189 211
CS 119 177 183 194
VL 85 171 179 194
SW 39 149 163 173
CB 82 179 196 206
SG 65 178 185 207
PS 173 200 202 212
PH 77 166 176 187
RL 116 194 207 215
DA 110 184 209 214
FD 57 173 177 189
MS 62 182 190 201
TC 161 196 201 212
RY 154 184 200 209
TS 156 189 199 208
SB 132 177 195 202
DO 169 185 210 215
FC 161 186 201 210
PL 149 183 202 211
RF 157 197 202 212
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Table 3 Statistics of morphological indicators of carnations

=L IEPN:] fe/ME T8 T e 22 A5 RE %

Items Maximum Minimum Mean Standard deviation CcV
Bk /cm Plant height 89. 40 37. 20 66.33 9.48 14. 30
B 1E /cm Plant width 36. 10 17. 80 24. 84 4. 60 18.52
5t The ratio of plant width to plant length 0.85 0. 22 0.38 0.10 26.31
%% /em Leaf width 2.00 0. 80 1.31 0. 25 19. 25
K /cm Leaf length 19. 40 8. 40 13. 80 2. 44 17.70
- FE 48 %4 The ratio of leaf length to leaf width 15. 33 6.11 10. 70 1. 86 17. 36
ZEM/em Stem diameter 0.68 0. 30 0.48 0.10 20.57
4% /cm Flower diameter 10. 50 4. 40 7.47 1.59 21.27
2% Flower number 41. 00 1. 00 8. 36 11. 30 135. 14
AEMAL Petal number 94. 00 20. 00 52. 89 19. 31 36.52
A3 K% Branch number 23.00 2.00 9.96 5.61 56. 27
7% Node number 22.00 10. 00 17.02 2.73 16. 05
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Table 4 Multiple comparison results of morphological indicators among carnation cultivars
56k R Lt S e
e N } CHR W/ B ) A
o PR /em B/ cm . 58 /cm 4 /em (/58D
Cultivar i K The ratio of X .
o Plant height Plant width . Leaf width Leaf length The ratio of leaf
abbreviation plant width to .
length to leaf width
plant length
BT 72.67%+6.68 bed 23.83+1.50 gh 0.334+0. 04 ijkl 1.4240.08 ef 15.424+1.04 od 10. 9441. 30 cdef
DL 61.57+3.40 gh 21.60+1. 06 ijkl 0. 35740. 03 hijk 1.5840.08 be  12.7040. 42 hijk 8.047+0.60 i
FM 63.43+1.65 efg 30.27-+0. 86 cd 0.484+0.02 b 1.4540. 08 de 17.954+0.54 a 12.4140.73 ab
MT 69.0043.63 bede  32.3742.01 ab 0.4740. 05 be 1.5340.08 ¢d  17.10£1.25 ab 11.1540. 49 bedef
CS 66.53+6.22 cdefg 29.10+0. 87 cd 0. 44740. 04 bede 1.4040.09 ef 17.2841.61 ab 12.4041.56 ab
VL 62.43+6.14 {g 28.37+1.37 de 0.46+0. 04 bed 1.4540. 10 de 16.0341. 60 be 11. 1341. 49 bedef
SW 44,4843.92 30.95+0. 90 be 0.70+0.08 a 1.3340.08 {g 15.07+1. 39 cde 11. 36 4+1. 50 bede
CB 70.75+10. 83 bed  20.70+2. 20 jklm 0.30+0.06 Im 1.3240.08 fgh  14.00+0. 41 efgh 10. 654-0. 49 defg
SG 70.73%+4.16 bed 33.63+1.55a 0.48+0.02 b 1.5540. 08 cd 15.60+1.43 cd 10. 094 1. 14 efgh
PS 73.23+6.91 b 27.02+1.75 ef 0.377+0.02 fghi 1.5340.08 cd 15.75+1.36 ¢ 10.31+1. 20 efg
PH 55.55+3.52 hi 20.25+2.05 klm 0.37%£0. 04 ghi 1.7740.14 a 11.4840. 38 kl 6.52+0.34 j
RL 73.02+5.02 be 29.58+3.61 cd 0.407+0.03 efg 1.6840.21 ab  14.7540. 78 cdef 8.85+0. 89 hi
DA 70.15+10.48 bed  22.55+1.54 hjj 0.33+0. 05 ijkl 1.1540.12 1 13. 284 1. 24 ghij 11.67=41.70 bed
FD 52.4342.09 i 22.4041. 95 hij 0.430. 05 cde 1.2840. 04 gh 12.3741.59 ijkl 9.63+1.09 gh
MS 61.4042.69 gh  23.20=1.09 hi 0.3840.01 fgh 1.42£0.10 ef  14.27+1.78 defg ~ 10.07+1. 00 efgh
TC 66.85+3.99 bedefg  19.084+1.21 m 0.29+0.02 Im 1.0240. 04 jk 11.1841. 24 Im 11.0141. 22 cdef
RY 66.50+5.55 defg  21. 00+ 1. 06 jklm 0.3270.04 kI 1.0240.08 jk  10.02+1.12 m 9. 86--0. 97 fgh
TS 68.42+3.36 bedef  19.88+1.41 Im 029-+0.02 Im 1.1240.08 jj 12.0740. 86 jkl 10. 8340. 76 defg
SB 83.38+5.47 a 21.92=+£1. 83 hijk 0.262+0.03 m 0.972+0.10 k 10.0341. 00 m 10. 4040. 62 defg
DO 68.0747.76 bedef  21.55%+0. 75 ijkl 0.3240. 04 jkl 0.9840.08 k 12.90+1.59 hjj 13.12+1.35 a
FC 73.07+5.57 b 21.03+1.67 jkl 0.29+0.04 Im 1.2240.12 hi 12.2740. 36 ijkl 10.1540. 91 efg
PL 70.5846.02 bed  25.6241. 22 fg 0.36--0. 03 ghij 1.0240.08 ik 13.504-0. 97 fghi 13.3541. 49 a
RF 61.4544.63 gh  25.33+2.31 Ig 0.4140. 04 def 1.03£0.08 jk  12.45+1. 14 ikl 12.14+1. 71 abe
TP AR S 2/ em A%/ cm TEA AL AE AL I3 BER R
Cultivar Stem Flower Flower Petal Branch Node
abbreviation diameter diameter number number number number
BT 0.6140.04 a 8.93+0. 23 bed 1.004+0.00 f 48.83+3.87 g 4.67+0.52 ki 14.004+1.26 h
DL 0.5240.02 ef 8.5240. 63 def 1.0040. 00 f 44,6744.27 gh  6.00£0. 63 hijk 13.834+1.47 h
FM 0.47%+0.01 g 7.95+0. 39 ghi 1.0040. 00 f 60. 672,66 ef 6.00=+1. 41 hik 17.67+0. 52 cde
MT 0.47+0.03 g 7.37+0.47 j 1.0040. 00 f 60.83+6. 11 ef 7.17+0.75 gh 20.67+0.82 ab
CS 0.52-0. 05 ef 7.724+0.57 hjj 1. 0040, 00 f 73.33+7.66 ¢ 8.50+1.64 Ig 20.0041.55 ab
VL 0.58+0. 04 abc 8.48+0.15 ef 1.004+0.00 81.17+8.28 ab 7.50+1.8 gh 14.334+0.52 h
SW 0.61+0.07 a 10.08+0.25 a 1.0040. 00 f 65.50+9.09 de 10.00+0.63 f 17.0040. 63 ef
CB 0.474+0.05 g 8.1540. 79 fgh 1.0040. 00 71.50+3.78 «d  5.1742. 14 ikl 16.5040. 84 fg
SG 0.50+0.04 fg 8.35+0.58 efg 1.0040. 00 f 65.33+4.97 de 5.33+1.51 ijkl 17.8340. 75 cde
PS 0.570. 08 abc 7.55+0.36 ij 1.0040. 00 f 75.334+4.68 be 4.83+1.94 jkl 11.50+1.38 i
PH 0.60+0.01 ab 8.55740. 45 cdef 1.004+0.00 f 57.83+4.92 f 4.33+£1.211 17.3340. 82 def
RL 0.54740. 02 cdef 8.6740.10 cde 1.0040. 00 f 60.67+7.63 ef 4.1740.98 1 15.50+1.05 g
DA 0.5720. 03 abed 9.25+0.37 b 1.00=£0.00 f 84.67+8.04 a 6.33+1.37 hjj 17.334+1. 21 def
FD 0.56+0. 03 bede 8.98+0. 35 be 1.0040. 00 f 44,0043.29 gh  6.17=+1. 17 hijk 14.1740.98 h
MS 0.537+0. 02 def 8.60+0.41 cde 1.0040. 00 f 71.337+10. 80 cd 6.83+1.47 hi 12.50+1.52 i
TC 0.402+0.02 h 4,9240.18 m 13.00+1.55 e 30.50+2. 95 jk 15.0041. 10 de 18.3340.52 cd
RY 0.39+0.03 hi 5.65+0.101 14.1740.75 ¢ 36.00+2. 68 ij 14.67+1.37 e 19.6740.82 b
TS 0.40+0.01 h 6.75+0.34 k 13.67+1.03 e 39.17+3.31 hi 16.3340. 82 cd 18.0040. 63 cde
SB 0. 372£0. 02 hij 4,.63+0.15 m 20.50+2.26 d 25.50+4.37 k 18.33+1.51 b 20.50+0. 84 ab
DO 0. 35+0. 04 ijk 5.5540.34 1 30.33+2.88 b 30.33+2.88 jk 21.17+0.98 a 20.83+0.75 a
FC 0.36+0.02 ijk 4.95740. 34 m 26.67+2.42 ¢ 30.83+2.32 jk 14.674+0.82 e 18.50+0.84 ¢
PL 0.337+0.02 k 5.654+0.34 1 21.33+2.07 d 28.67+1.97 k 17.3341. 37 be 18.50+0.84 ¢
RF 0.347+0.02 jk 6.50+0.23 k 37.67+2.34 a 29.83+2.14 jk 18.67+1.37 b 17.0040. 63 ef

D [FZ B3 A 7 5B 1 2278 21 18] 25 5 5 35 (P<<0. 05) » biA A 7] 7 BE 19 28R 21 (1] 22 53R 18 2 (P>>0. 05) . Figures marked with different letters

at the same line suggest significant difference at 0. 05 level, the same letters suggest no significant difference at 0. 05 level.
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Fig.2 Cluster analysis of 23 carnation cultivars
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Analyses and utilization of the phenotypic diversity of carnation

HU Rui BAO Man-zhu WU Xiao-qing TAN Hua-shan FU Xiao-peng

Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticulture and Forestry Sciences s Huazhong Agricultural University ,
Wuhan 430070,China
Abstract The phenological phase and morphological indicators of 23 carnation cultivars were inves-
tigated to provide reliable bases for the resource utilization and genetic improvement of carnation. The
results showed that there were large differences between standard carnations and spray carnations. The
differences among standard carnation cultivars were large while the differences among spray carnation
cultivars were relatively small. The growing speeds of standard carnations usually were faster than those
of spray carnations. Dianthus caryophyllus ‘Snow White’ which grew fastest among standard carnations
came into its full-flower stage 163 days after planting. While D. caryophyllus ‘Samba’ which grew fas-
test among spray carnations came into full-flower stage 195 days later after planting. Among all of the
phenotypic traits, flower number and branch number had the greatest variation degree, with the variation
coefficient of 135.14% and 56. 27 % ,respectively. The height of plant had the smallest variation coeffi-
cient, with the variation coefficient of 14. 30%5. When the genetic distance was 6. 1,the 23 carnation culti-
vars were divided into two big groups,consistent with the results of classification based on the phenotyp-
ic traits. Standard carnation cultivars are suitable for forcing culture to bloom earlier while spray carna-
tion cultivars can be used for retarding culture to bloom later.
carnation; phenological phase; morphological indicators; diversity
(A% 4 . 5k & 48)
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