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Abstract:  In this study, genetic variation of the 16

yield-related traits was investigated in tea chrysanthemum
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and path analyses were performed to determine the influencing factors of yield and their relationship, and principal compo-
nent analysis and membership function method were used to screen hybrid plants with higher yield, so as to provide valuable
basis and intermediate materials for tea chrysanthemum breeding. Genetic variation analysis demonstrated that phenotypic
variation of the investigated traits ranged in 7. 82%—96. 80% , and the variation coefficients of fresh and dry weight of single
flower and 100-flower were 35. 99%—40. 18%. The relative high broad-sense heritabilities larger than 60. 00% were calcu-
lated for the investigated traits, and all traits except flower diameter, length and width of ray floret, branch number and leaf
width had significant midparent heterosis, with the ratio of heterosis in a range of —=54. 42%—42. 45%. The mid-parent het-
erosis of fresh and dry weight of single flower and 100-flower ranged from 18.44% to 42.45%, and the over-high parent
heterosis rate was 46. 51%—68. 60% , which laid the foundation for selecting high-yield lines. Correlation analysis revealed
that the yield traits, fresh and dry weight of single flower and 100-flower showed significant or extremely significant correla-
tions with other morphological traits except plant crown width, and the interrelationships were positive except for tubular flo-
ret number and branch number. Path analysis revealed that the single flower fresh weight and plant height had positive di-
rect effects on yield with direct path coefficients of 0. 77 and 0. 22, and the two traits had positive indirect effects on yield
through each other. The decision coefficient of plant height (0.17) was higher than that of single flower fresh weight
(=0.02), thus plant height should be the major decision index affecting tea chrysanthemum yield. By the combined meth-
ods of principal component and membership function analyses, ten hybrid plants with higher yield were screened out as can-
didate intermediate materials for breeding high-yield cultivars. In conclusion, this study preliminarily clarifies the traits re-
lated to the yield of tea chrysanthemum and genetic characteristics, and the results will allow plant breeders to more effi-
ciently increase tea chrysanthemum yield in future breeding programs.

Key words: tea chrysanthemum; cross breeding; yield; genetic variation; path analysis; comprehensive evalua-
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Fig.1 Floral and leaf morphology of tea chrysanthemum Qiyuebai (A), Suju 7(B) and their F, hybrids ( C-T)
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Table 1 Performance of yield-related traits in tea chrysanthemum QiyuebaixSuju 7 F, segregating population
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Table 2 Yield-related traits of tea chrysanthemum Qiyuebai and Suju 7

g WO RN gt P s v Y Rk pw e w0 O gk o
(8 (& (8 (9 (mm) (mm) (%) ()

LHE 13100 138.00 1.42 021 17527 21.29 4298 1827 6.92 159.17 187.67 32.75 33.08 5.50 53.99 32.39
AT 5 127.00 136.00 1.16  0.19 112,78 21.06 49.70 24.56 6.33 149.67 133.17 36.84 32.75 5.83 48.15 32.72
PO 129.00 137.00 1.29 020 144.03 21.18 46.34 21.41 6.63 154.42 160.42 34.79 32.92 567 51.07 32.56
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Table 3 Heritability and heterosis of yield-related traits in tea chrysanthemum F, segregating population

Ptk S 3 OROERR TSGR BECREREL IRICEMREL HEER IRARER

(%) (%) (k) (k) (%) (%)

WAL 14.14* 10.96 100.00 6 77 6.98 89.53
AL 11.98 ™ 8.74 100.00 5 79 5.81 91.86
BV e s 0.55* 42.45 79.94 59 13 68.60 15.12
AL T 0.07 36.13 84.62 54 19 62.79 22.09
AR T 35.19 ™ 24.43 100.00 40 13 46.51 15.12
AAET B 3.91* 18.44 100.00 50 34 58.14 39.53
Pl 1.08 2.33 90.84 32 18 37.21 20.93
FARIEK -0.12 -0.58 90.47 53 27 61.63 31.40
FARAETE 0.07 1.09 64.76 8 66 9.30 76.74
TARAEEL 32.22* 20.87 62.54 12 16 13.95 18.60
EIRTERL -87.30 " -54.42 92.05 31 30 36.05 34.88
7N 6.85* 19.68 95.50 51 19 59.30 22.09
TEE 6.06 ™ 18.42 87.96 63 20 73.26 23.26
O3B 0.30 5.37 87.73 39 41 45.35 47.67
RIS 4.60 ™" 9.01 83.68 51 10 59.30 11.63
-5 0.41 1.27 77.49 45 37 52.33 43.02
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Table 4 Pearson correlation of yield-related traits in tea chrysanthemum Qiyuebaix Suju 7 F, segregating population
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AL 0.99**
HEEEF R 0.32% 0.35%
BT RE 036" 039 0.95*
EAEEEE 024 027 0.89" 0.83*
BAETRE  0.26% 030" 0.85™ 0.84* 0.92*
Pl 023" 0.25* 0.73™ 0.66* 0.68™ 0.64™
ERINIAIS 0.18 021  0.65* 0.61* 0.63" 0.63* 0.86*
WARAETE 0.25% 0.25% 041" 0.40* 0.42* 0.41™ 0.35" 044
FARIEEL 0.08  0.13  0.68™ 0.65™ 0.64™ 0.65* 0.40* 0.42* 0.22"
FWRMEH  -0.06 -0.09 -0.28"-0.25" -0.23* -0.24* -0.09 -0.11 -0.03 -0.64"
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Table 5 Path analysis of yield (100—flower dry weight) in tea chrysanthemum F, segregating population

(N STEEES - (QE2 (D)

L 5 Y iy HEEAZ R .

et R CFLER) Yo pen IR
ARG TR (X5) 0.85 0.77 0.08 0.08 -0.02
PR (X,0) 0.50 0.22 - 0.28 0.17
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2.5 EWAST

XFFAREER S P2 A C Y 16 AR T K
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Table 6 Eigenvalues, contribution rates and weights of principal

components
STV S
1 6.47 40.44 40.44 0.54
2 2.94 18.35 58.79 0.24
3 1.43 8.94 67.73 0.12
4 1.26 7.86 75.59 0.10
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Table 8 Comprehensive evaluation results of high-yield hybrid plants in

=7
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Table 7 Load matrix of principal component factor

- L2
L7
Fgr 1 TS 2 T3 TS 4
WIAEM 0.49 0.59 0.27 -0.55
BRAE I 0.52 0.56 0.25 -0.56
PR I 0.91 -0.20 -0.08 0.01
BAAE T 0.91 -0.10 -0.07 0.04
[Epia e 0.88 -0.22 -0.08 0.10
AT A 0.90 -0.13 -0.10 0.15
iz 0.77 -0.25 0.24 0.17
TR 0.75 -0.25 0.25 0.21
EARAE 5E 0.50 -0.16 0.44 -0.12
FARTEAL 0.67 -0.31 -0.53 -0.14
FARIEEL -0.30 0.40 0.65 0.50
M 0.59 0.44 -0.11 0.12
MR 0.23 0.60 -0.21 0.10
53 B -0.32 0.54 -0.42 0.10
i 0.38 0.66 -0.14 0.40
5 0.36 0.76 0.01 0.23

tea chrysanthemum Qiyuebai x Suju 7 F, segregating population

O
QS7-37 160 3.46 58.86 57.82 67.08 0.90 0.52 0.80 0.69 0.77 1
QS7-75 161 4.44 41.02 59.71 47.75 1.00 0.51 0.43 0.47 0.76 2
QS7-111 157 3.37 44.65 59.47 56.08 0.83 0.60 0.35 0.51 0.69 3
QS7-14 157 2.96 42.10 52.99 43.29 0.72 0.59 0.37 0.48 0.62 4
QS7-47 169 2.79 40.20 61.88 42.42 0.77 0.36 0.67 0.22 0.60 5
QS7-10 163 3.09 36.47 53.60 58.33 0.74 0.45 0.50 0.28 0.60 6
QS7-13 154 2.21 25.39 51.92 43.17 0.50 0.53 1.00 0.56 0.57 7
P18-26-27 159 2.42 39.98 52.98 58.00 0.68 0.48 0.45 0.27 0.56 8
QS7-64 160 1.89 35.27 43.33 65.33 0.58 0.74 0.34 0.30 0.56 9
QS7-90 158 2.04 36.37 43.20 56.50 0.60 0.71 0.24 0.34 0.56 10
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