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Heredity of Several Flower Characters in Dendranthema
LI Xin-lei, CHEN Fa-di, ZHAO Hong-bo
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Abstract: [Objective] Heredity of several flower characters in Dendranthema was studied, which will provide theoretic
foundation for breeding of interspecific cross. [Method] Several flower characters of D. lavandulifolium, D. nankingense, D.
dichrum, D. indicum, D. morifolium (hexaploid and its aueuploid) and their F; generation were observed and analyzed. [ Result] The
hybrid’s mean inflorescence diameter, the number of ray florets and tubular florets were 112.4%, 108.0%, 118.6% of their parents,
respectively. Except for the number of tubular florets of F; generation between wild diploid species, the value of these three
characters declined when F; generation came from cross between wild diploid species to between diploids and tetraploids, and to
between diploids or tetraploids and polyploid chrysanthemum varieties. [ Conclusion] The inflorescence diameter, number of ray
florets and tubular florets appeared heterosis in F; generation. Genetic ability of flower color of polyploid chrysanthemum varieties
was stronger than diploid and tetraploid. The purple and white color of flowers were stronger than yellow at genetics. The heredity of
flat plate shape was stronger than 1-3 cycle plate shaped flower, and double flowers was stronger than 1 cycle flowers.
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Table 1 Heredity of flower color
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Cross combonation (¢ X &) Matroclinal flower color Paternal flower color Flower color of hybrids
44 X H44 D.nankingense X D.lavandulifolium T Yellow G Yellow T Yellow
H %5 X 354/ D.lavandulifolium X D.nankingense T Yellow 4 Yellow T Yellow
H34 X 04§ D.lavandulifolium X D.dichrum T Yellow G Yellow T Yellow
4446 X 144 D.nankingense X D.indicum T Yellow e Yellow e Yellow
BG1EM (2xX 4x)  D.nankingense ( 2x X 4x) Wit Yellow W Yellow it Yellow
16N (4xX2x) D.nankingense (4x X 2x) Wit Yellow W Yellow 4 Yellow
46 X 3L D.nankingense X D.morifolium‘Huangying’ W Yellow W Yellow W Yellow
UL X 45 4E Mk D.morifolium*Huangying’ X D.nankingense W Yellow W Yellow Wit Yellow
H %4 X 3% D.lavandulifolium X D.morifolium‘Huangying’ W Yellow W Yellow Wit Yellow
9 X 3 D.morifolium*Huangying’ X D.lavandulifolium e Yellow W Yellow Wt Yellow
H41E M (4x) X #5%§ D.nankingense(4x) X D.morifolium ‘Chuju’ T Yellow {5 White A5 White
S35 X %7 D.dichrum X D.morifolium ‘Luoxia’ Wt Yellow £t Purple %t Purple
R X A% D.morifolium ‘Zixunzhang’ X D.dichrum 244 Purple e Yellow 244 Purple
45 X 2 K25 %% D.dichrum X D.morifolium ‘Ziyufurong’ e Yellow (0 Purple A5 White
R EFERX RO D.morifolium ‘Ziyufurong’ X D.dichrum 4 Purple {4 Yellow A5 White
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Table 2 Heredity of inflorescence diameter
AACAA SRALER AR AFIAE T HAR SEEMEEE IRIAE R AR AT
Cross combination Inflorescence Inflorescence Average/Mean Distribution of inflorescence diameter
(X 8) diameter of parents diameter of hybrids of hybrids (%)
2 & SR T RRARE MM NTARE XepZm K TEeR
Mean  Average Ccv Extreme Less than Between two More than
(%) value smaller parent parents biger parent
B X H 2 1.7 11 14 1.9 7.6 1.7~22 135.7 0.0 10.0 90.0
D.nankingense X D.lavandulifolium
T3 X 3 4E i 11 1.7 14 1.8 9.1 15~20 128.6 0.0 40.0 60.0
D.lavandulifolium X D.nankingense
BaAEN X (05 1.7 1.3 15 1.8 7.9 1.6~20 120.0 0.0 40.0 60.0
D.nankingense X D.dichrum
H3 X R0 3 11 13 12 16 11.9 1.4~2.0 133.3 0.0 0.0 100.0
D.lavandulifoliumX D.dichrum
“F-34 Average 129.4 0.0 225 775
BAE i X W3 17 21 19 19 8.8 1.6~2.1 100.0 10.0 90.0 0.0
D.nankingense X D.indicum
BG1EMmi (22X X 4x) 1.7 25 2.1 2.8 10.2 24~33 133.3 0.0 28.6 714
D.nankingense ( 2x X 4x)
ZG1EMmi (4x X 2X) 25 1.7 2.1 2.3 8.4 2.0~25 109.5 0.0 100.0 0.0
D.nankingense (4x X 2x)
¥4 Average 114.3 4.6 72.7 22.7
BEACNN X B 1.7 3.9 2.8 2.2 28.7 2.0~38 78.6 0.0 100.0 0.0
D.nankingense X ‘Huangying’
EE RS T 11 3.9 2.0 2.8 4.8 2.5~3.0 140.0 0.0 100.0 0.0
D.lavandulifolium X ‘Huangying’
T X R R 13 3.0 2.2 2.0 115 1.7~25 90.9 0.0 100.0 0.0
D.dichrum X ‘Ziyufurong’
SN (4%) X 5 25 51 38 40 9.5 3.1~45 105.3 0.0 100.0 0.0
D.nankingense(4x) X ‘Chuju’
B XL 39 17 28 29 19.8 2.0~39 103.6 0.0 100.0 0.0
‘Huangying” X D.nankingense
WEX H A 3.9 11 2.0 2.8 8.2 2.2~32 140.0 0.0 100.0 0.0
‘Huangying’ X D.lavandulifolium
REEBRX 5 3.0 13 2.2 2.3 7.0 1.8~27 104.5 0.0 100.0 0.0
‘Ziyufurong’ X D.dichrum
E VIE S SR ] 45 13 29 39 9.6 3.1~44 1345 0.0 100.0 0.0
‘Zixunzhang’ X D.dichrum
J-#5 Average 112.2 0.0 100.0 0.0
Mt Total 118.6 0.5 83.1 16.4
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Table 3 Heredity of number of ray florets

e FPhALEAL A N R 148.4%, IR fIGh 104.5%.
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Cross combination Number of ray Number of ray florets Average/Mean Distribution of number of ray florets
(£X8) florets of parents of hybrids of hybrids (%)
2 3 Kb P RRREC WE NTARSE XERZ I KTk
Mean  Average cv Extreme Less than Between two More than
(%) value smaller parent parents biger parent
SIAE X H 4 16 14 15 21 82  16~22 140.0 0.0 10.0 90.0
D.nankingense X D.lavandulifolium
H34 X 4 4E 14 16 15 19 151  16~23 126.7 0.0 333 66.7
D.lavandulifolium X D.nankingense
AL X S5 16 15 15.5 20 45  18~21 129.0 0.0 0.0 100.0
D.nankingense X D.dichrum
H4 X Rt 3 14 15 14.5 17 174 13~21 117.2 20.0 20.0 60.0
D.lavandulifolium X D.dichrum
ST Average 128.2 6.1 12.1 81.8
Haeln < B2 16 15 155 23 7.6 19~25 148.4 0.0 0.0 100.0
D.nankingense X D.indicum
e (22X X 4x) 16 22 19 16 11.8 14~20 84.2 28.6 71.4 0.0
D.nankingense ( 2x X 4x)
AL (4x X 2X) 22 16 19 17 11.4 14~22 89.5 20.0 80.0 0.0
D.nankingense (4x X 2x)
V¥4 Average 107.4 13.6 40.9 45.5
SIAEIN X 16 23 19.5 21 147  17~23 107.7 0.0 100.0 0.0
D.nankingense X ‘Huangying’
H- 2 X 3 14 23 185 20 124 13~22 108.1 0.0 100.0 0.0
D.lavandulifolium X “‘Huangying’
S48 X R KR 15 29 22 21 241 18~34 95.5 0.0 100.0 0.0
D.dichrum X “Ziyufurong’
BN (4x) X R4 22 74 48 26 109  22~32 54.2 0.0 100.0 0.0
D.nankingense(4x) X ‘Chuju’
T X A A6 fini 23 16 19.5 25 25.8 18~42 128.2 0.0 63.3 36.7
‘Huangying’ X D.nankingense
T X HA 23 14 18.5 20 145 14~26 108.1 0.0 80.0 20.0
‘Huangying’ X D.lavandulifolium
FEEREX RO 29 15 22 23 151  17~30 104.5 0.0 86.3 13.7
“Ziyufurong’ X D.dichrum
E VIR R ] 43 15 29 31 126 19~47 106.9 0.0 95.0 5.0
‘Zixunzhang’ X D.dichrum
ST Average 101.7 0.0 88.9 11.1
S Total 112.4 25 71.0 26.5
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Table 4 Heredity of number of tubular florets

4) , RIEFD F ARSI H oA LAt B A
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Cross combination Number of tubular Number of tubular florets Average/Mean  Distribution of number of tubular florets
(£ X38) florets of parents of hybrids of hybrids (%)

2 8 SRE T AR RE NTARSE MRz KPR

Mean  Average Ccv Extreme Less than Between two More than
(%) value smaller parent parents biger parent

B e X H 2 108 86 94 87 83  79~105 92.6 30.0 70.0 0.0
D.nankingense X D.lavandulifolium
2 X 44 1€ i 86 108 94 47 201 36~59 50.0 100.0 0.0 0.0
D.lavandulifolium X D.nankingense
e X @5 108 48 78 76 76  64~84 97.4 0.0 100.0 0.0
D.nankingense X D.dichrum
15 X 05 86 48 67 59 194 46~80 88.1 20.0 80.0 0.0
D.lavandulifolium X D.dichrum
P44 Average 82.0 24.2 75.8 0.0
iy ag ] 108 39 74 130 120 111 ~ 175.7 0.0 0.0 100.0
D.nankingense X D.indicum 147
FTEN (2% X 4x) 108 95 102 65 16.0  48~80 63.7 100.0 0.0 0.0
D.nankingense ( 2x X 4x)
TEN (4% X 2x) 95 108 102 153 7.7 142 ~ 150.0 0.0 0.0 100.0
D.nankingense (4x X 2x) 169
P Average 129.8 35.0 0.0 65.0
B AR X B 108 126 117 107 29.7  84~166 915 2.8 68.9 28.3
D.nankingense X ‘Huangying’
2 X He 86 126 106 130 6.9 114 ~ 122.6 0.0 40.0 60.0
D.lavandulifolium X ‘Huangying’ 145
S5 X KRR 48 114 81 66 102 57~76 815 0.0 100.0 0.0
D.dichrum X ‘Ziyufurong’
BRI (4X) X 5 95 100 98 158 124 128 ~ 161.2 0.0 0.0 100.0
D.nankingense(4x) X ‘Chuju’ 188
HHEX AL 126 108 117 107 178  71~136 915 46.7 26.6 26.7
‘Huangying’ X D.nankingense
PO X H 2 126 86 106 112 9.8 94~131 105.7 0.0 85.0 15.0
‘Huangying’ X D.lavandulifolium
ERIERX 05 134 48 91 103 131  87~152 1132 0.0 75.8 24.2
‘Ziyufurong’ X D.dichrum
MR X S 142 48 95 123 150 90~164  129.5 0.0 89.5 10.5
‘Zixunzhang’ X D.dichrum
V35 Average 1121 10.9 62.2 26.9
Bl Total 108.0 15.7 58.1 26.2
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Table 5 Heredity of inflorescence type
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Cross combination Inflorescence types of  Inflorescence types of Distribution of inflorescence types of hybrids (%)
(% %x8) femal parent male parent BAS YR 1-3 cycles SP4E7H Flat plate
flat shaped flower shaped flower
41E i X H24 D.nankingense X D.lavandulifolium #2580 A BASRA A 100.0 0.0
H 44 X 4§46/ D.lavandulifolium X D.nankingense P77 A AR A 100.0 0.0
K¢ i X 454 D.nankingense X D.dichrum FARE A BT A 100.0 0.0
H% X %) D.lavandulifolium X D.dichrum AR A AR A 100.0 0.0
%1€ X T4 D.nankingense X D.indicum AR A AR A 100.0 0.0
K16/ (2xX4x) D.nankingense ( 2x X 4x) FARE A BRI A 100.0 0.0
K16/ (4xX2x) D.nankingense (4x X 2x) FARE A BRI A 100.0 0.0
Sk Total 100.0 0.0
A41€M% X 7P D.nankingense X ‘Huangying’ FARE A BT A 80.0 20.0
H44 X %3 D.lavandulifoliumX ‘Huangying”  PA%IR% A AR A 100.0 0.0
Sta 4 X 4 K %% D.dichrum X ‘Ziyufurong’ FARE A BT A 100.0 0.0
FAENN(4%) X 54§ D.nankingense(4x) X ‘Chuju’ PRSI A BT A 100.0 0.0
WYEX HAEM ‘Huangying” X D.nankingense PARE A AR A 66.6 33.3
WYX H4 ‘Huangying’ X D.lavandulifolium PARE A BASIRA A 100.0 0.0
R X 8%y “Ziyufurong” X D.dichrum FARE A BT A 100.0 0.0
R X 64§ ‘Zixunzhang® X D.dichrum FARE A BT A 50.0 50.0
Sk Total 85.7 14.3
A X B D.dichrumX *Luoxia’ AR A TAA B 0.0 100.0

A. 1-3 cycles flat shaped flower; B. Flat plate shaped flower
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Table 6 Heredity of petal cycle
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Cross combination Petal cycle of Petal cycle of Distribution of petal cycle of hybrids (%)
(2% 8) femal parent male parent A kB il C
4608 X B4 D.nankingense X D.lavandulifolium ¥l A I A 100.0 0.0 0.0
445X 444£M D.lavandulifoliumX D.nankingense  Hjl A I A 100.0 0.0 0.0
A6 X S t% D.nankingense X D.dichrum A HlE A 100.0 0.0 0.0
H4ix 5644 D.lavandulifolium X D.dichrum HIE A I A 100.0 0.0 0.0
4G1EMWi X ¥7%§  D.nankingense X D.indicum A HlE A 0.0 100.0 0.0
Mt Total 86.3 13.7 0.0
HAEME (2xX4x)  D.nankingense ( 2x X 4x) FUE A ik B 100.0 0.0 0.0
FGAEMT X #9E  D.nankingense X ‘Huangying’ A 2 B 40.0 60.0 0.0
H%§ X #9E  D.lavandulifolium X ‘Huangying’ A 2 B 50.0 50.0 0.0
SEOHG X R D.dichrum X ‘Ziyufurong’ A 2 B 0.0 100.0 0.0
&t Total 444 55.6 0.0
HAEM (4xX2x) D.nankingense (4x X 2x) ik B I A 0.0 100.0 0.0
HEYEX LM ‘Huangying’ X D.nankingense S B HlE A 33.3 66.6 0.0
#YEXH%  ‘Huangying’ X D.lavandulifolium S B HlE A 50.0 50.0 0.0
R E X 4% ‘Zixunzhang’ X D.dichrum S B HlE A 0.0 100.0 0.0
LERRX A3 Ziyufurong® X D.dichrum S B HlE A 0.0 100.0 0.0
&t Total 222 778 0.0
HG1EMI(4x) X B3 D.nankingense(4x) X ‘Chuju’ S B 2 B 0.0 100.0 0.0
SO X% D.dichrumX ‘Luoxia’ i A i C 0.0 0.0 100.0

A. 1 cycle ray flower; B. 2-5 cycles ray flower; C. >5 cycles ray flower
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Table 7 Heredity of flower time

AACM A REABEAL ] RAHEAL I AR 53 A7
Cross combination Matroclinal full Paternal full Distribution of full blooming period of hybrids (%)
($X8) blooming period blooming period JLA -H F—HA
September October November
%44€Msi X H 2§ D.nankingense X D.lavandulifolium 11 10 0.0 100.0 0.0
3 X %51k D.lavandulifolium X D.nankingense 10 11 0.0 100.0 0.0
B 4L X S84 D.nankingense X D.dichrum 11 9 10.0 80.0 10.0
H3 X 0% D.lavandulifolium X D.dichrum 10 9 70.0 30.0 0.0
S 46k X %4 D.nankingense X D.indicum 11 6,11 40.0 60.0 0.0
Z7EME (2x X 4x) D.nankingense ( 2x X 4x) 11 11 0.0 100.0 0.0
ZTEM (4x X 2x) D.nankingense (4x X 2x) 11 11 0.0 0.0 100.0
Bk Total 20.4 735 6.1
B 4L X 3L D.nankingense X ‘Huangying’ 11 6,11 20.0 60.0 20.0
H23 X #9% D.lavandulifolium X ‘Huangying’ 10 6,11 0.0 50.0 50.0
a5 X 4 K 5% D.dichrum X ‘Ziyufurong’ 9 6,10 0.0 100.0 0.0
T X 3 4EM “Huangying’ X D.nankingense 6,11 11 0.0 66.7 33.3
WX H4  ‘Huangying’ X D.lavandulifolium 6,11 10 0.0 50.0 50.0
LR X %) Zixunzhang’ X D.dichrum 10 9 0.0 100.0 0.0
FEREIHR XS4 Ziyufurong’ X D.dichrum 6,10 9 0.0 0.0 100.0
B 16N (4x) X %4 D.nankingense(4x) X ‘Chuju’ 11 10 0.0 80.0 20.0
S04 X 57 D.dichrum X ‘Luoxia’ 9 10 0.0 100.0 0.0
& it Total 45 68.2 273
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