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Application of the Affiliation Function Method to Evaluate the Affinity
and Fruiting Traits of Nine Tea Tree Hybrid Combinations

LIAO Chunwen, WEI Chizhang, WEI Jinjian, NONG Yuqin., LIANG Xianzhi, CHEN Yuanquan
(Guangxi South Subtropical Agricultural Science Research Institute,Longzhou Guangxi 532415, China)

Abstract: In order to utilize and innovate Guangxi tea tree germplasm resources, we selected Golden-
Peony as the male parent and used 9 excellent varities of tea trees such as golden peony and baisuix-
iang as female parent for the artificial cross test, and conducted statistic alanalysis and evaluation on
the fruit set rate, fruiting traits and germination rate. Results showed that nine combinations bore
fruit, fruit set rates ranging from 35.48% to 65.92%. The affinity ranking from big to small was
Spring Girl, White Bud Chilan, Hongyan No.12, Ruixiang, Cinnamon, Centennial Fragrance, Ying-
hong No.9, Zhongcha 108, Beidou. The membership function method was used to comprehensively
evaluate the 9 different hybrid combinations, and the 5 combinations with better seed setting rate,
germination rate and fruit traits were screened out as follows: Spring Girl to Goden Peony, Centennial
Fragrance to Golden Peony, Yinghong No.9 to Golden Peony, White Bud Chilan to Golden Peony,
Zhongcha 108 to Golden Peony, which could be used as the prefered combination for hybridization and
domestication of golden peony varieties.
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Table 2 Cross fertility and germination rates of different combinations
(G ) () ) )
1 270 178 297 65.92 Aa 69.79 Aa
2 9 106 44 60 41.50 Dd 53.33 BCc
3 198 90 170 45.45 CDc 61.17 Bb
4 138 72 96 52.17 Bb 47.91 Cc
5 72 32 54 44.44 CeDd 33.33 Dd
6 12 84 40 54 47.61 Cc 33.33 Dd
7 94 44 80 46.80 Cc 17.50 Ee
8 108 88 34 68 36.63 Ee 73.52 Aa
9 124 44 64 35.48 Ee 31.25 Dd
(p<C0.05), (p=<<0.01), o
3
Table 3 Fruit traits of hybrid parents and hybrid combinations
(g) (g) (mm) (mm)
1 9.85 2.73 20.78 33.29
2 N N 7.92 1.68 18.05 30.49
3 9 . 12.40 3.07 23.64 32.97
4 4.38 1.05 15.19 22.91
5 ( ) 7.24 1.66 20.54 27.50
6 R 7.01 2.43 19.68 29.31
7 12 R 6.97 1.45 17.83 28.37
8 R 7.42 1.96 19.29 29.83
9 108 N N 5.10 1.64 18.29 26.18
10 ( ) 5.76 1.88 17.88 25.42
1 N N 7.40 1.53 16.91 31.13
2 9 N 9.15 2.31 22.22 25.19
3 4.76 1.14 15.27 23.17
4 N N 6.66 1.92 20.31 25.27
5 N N 8.64 2.74 19.06 31.20
6 12 6.94 1.49 17.91 24.79
7 3.86 1.21 16.25 25.10
8 108 . 5.38 1.83 16.93 25.44
9 3.06 1.05 14.53 21.51
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Table 4  Membership functions of comprehensive fruit characters among different combinations
1 0.712 6 0.284 0 0.308 2 0.9917 1.000 0 0.933 4 0.705 0 1
2 1.000 0 0.745 6 1.000 0 0.379 8 0.197 8 0.639 6 0.660 4 3
3 0.279 1 0.053 3 0.096 2 0.1713 0.327 5 0.779°5 0.284 5 7
4 0.5911 0.514 8 0.7516 0.388 0 0.548 3 0.542 8 0.556 1 4
5 0.916 3 1.000 0 0.589 1 1.000 0 0.294 3 0.282 6 0.680 4 2
6 0.637 1 0.260 4 0.439 5 0.338 5 0.398 5 0.282 6 0.392 8 6
7 0.1314 0.094 7 0.223 7 0.370 5 0.3719 0.000 0 0.198 7 8
8 0.3810 0.4615 0.312'1 0.405 6 0.037 8 1.000 0 0.433 0 B)
9 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.2454 0.040 9 9
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