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Numerical Taxonomy of Leaf Color Phenotypes for Tea (Camellia sinesis)
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Abstract: In order to understand the quantitative inheritance of leaf color of tea (Camellia sinesis) spring shoots,
the numerical taxonomy of leaf color phenotypes of 68 tea cultivars was studied by using colorimeter. Based on
hierarchical cluster from the values of L*, a*, b*, C, and H of the first leaf, the tea cultivars could be divided into
seven groups, such as purple, yellow, and green, et al. The color classification by hierarchical cluster had high
identity to the CIELab system, which had close relation to the color phenotypes of tea cultivars. The leaf color
phenotypes were rich with a zonal distribution at 3D coordinate of L', a’, b" values, ranging from purple,
purple-red and purple-green to yellow, yellow-green and green. Therefore, the numerical taxonomy of leaf color
would provide a scientific basis for breeding special color of tea bud-leaf.
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Table 1 Tea cultivars and origin
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No. Material Origin No. Material Origin No. Material Origin
01  Hrik-27 4T BRI AR 24 Wrik-10 ST EARRAE LA 47 I E-20 7 R
02 ER 15 HWEH)<EMS)FAR 25 Writ-38 SHFT BRI F AR 48 JIsiE-18 7 R
03  EE-1 7 &R 26 Wrik-36 ST EARRAE A 49 JI5i & -3-y 7 i R
04 A4S BRALE B AR A FiAR 27 Wiik-34 SAFT BRI FL AR 50 IR E-17 7R
05  Hik-32 At BRI FIAR 28 iigk-25 SAEFT BRI FL AR 51 JIfE-16 7 R
06  Hik-29 G4t BRI FIAR 29 Wii-33 SAFT BRI FL AR 52 i E-21 7 R
07 HE-14 WNTES 30 TR Hb g5 A 53 IRE-15 7 R
08  Hiik-5-1 S BREAE FIAR 31 Hiik-35 SAEFT BRI FL AR 54 I -14 7 R
09 k-4 ST BRI FiAR 32 Hig-26 AP ERIR F AR 55 JIFiE-3-n 7 iR
10 #iik-3 ST BRI FiAR 33 Wiig-24 SHFERAR F AR 56 JIsiE-13 7 i R
1 B Hb 77 34 Wig-23 AP ERAR F AR 57 It E-12 7 R
12 #Hiik-1 ST BRI Fi AR 35 HiE-30 AP ERAR F AR 58 I -11 7 i AR
13 EE-13 HhJ7 R 36 Hrik-21 SAPFERRAE AR 59 I & -5 5 R
14 GBriE-6 S EHRIEF AR 37 Hrik-39 S AR F AR 60 JIfiE-10 7 R
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18 Hhik-37 4T BRI AR 41 Wrik-40 ST EARRAE F A 64 JE-1 7 i R
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23 HNE-9 At BRI FIAR 46 Az MR
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Table 2 Coefficient of variation and diversity indices of 5™ and C for leaves

at different locations on plant

H-fir b c
Leaf position CcvV H (6\% H
1 0.39 4.14 0.40 4.12
2 0.36 4.13 0.36 4.14
3 0.31 4.15 0.31 4.15
4 0.26 4.17 0.25 4.17
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Fig. 1 Hierarchical cluster based on chromatic values of tea leaves

2.3 CIELab Bifafk Z5%5 E TR 5 RIFAT AN
CIELab Ziafk R ML R ORI T BN
HHEEEA R, T e R i 2ty
Mrak BEAT IR, ¥ Bk 7 AN R % CIELab A %
BHATH S H S (E 3).

Xt &0 A CIELab 248" o'« b)BEAT
A3, BT AR L " b ERE 4 B B (]
3), AJLARUFHX AR R, HER BB R,
Bt AR LN, HAORN LEEK, Fhay
Ay b LA AR ML 2t R
OO R R ORI o EEK, &R IEAE /A5
Hofth o 200 o W2 N US4 TR, FEF<dk
LM Z UG B R 4 I8 CIELab Bifaik R 2
X R R, BRI EON A, B S A
Fl (8 R) R A 45



544

PHUNEEE: 2B AR (i ) 2P I R B AL RO S T 447

{27 REOFXMBIHARA . A BOR; B EROFK; C BAOK; D: HEOHK E: HOKF: HECK G OR.

Fig. 2 Seven color groups corresponding to color phenotypes of tea leaves. A: Purple; B: Purple green; C: Mauve; D: Slight purple; E: Yellow; F: Yellow-green

purple; G: Green.
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Table 3 Distribution range of color group of tea cultivars based on hierarchical cluster

Fe A R . CIELab Hitt £%; CIELab coordinate

No. Color group Number of cultivar % a b" C H
1 %R Purple 2 0.03  31.05~32.56 1.00~3.58 3.44~7.85 5.12~8.26 47.48~72.40
2 HEE AR Purple green 16 024  37.36~4255 -6.92~-0.02  12.40~19.39  12.40~19.39  89.23~112.26
3 OB R Mauve 10 0.15  32.80~3820 -1.96~0.29 7.38~12.32 7.66~12.32  84.09~101.95
4 HHEMAR Slight purple 28 041 39.09~49.09 -8.70~-1.97  19.25~29.43 19.28~30.23  94.40~110.61
5 #{AR Yellow 4 0.06  46.46~49.69 -11.53~-9.15  29.29~33.05  30.78~35.07  106.56~109.23
6 LR Yellow-green purple 5 0.07  47.56~49.92 -14.60~-12.93 32.01~35.68  34.59~38.71  111.02~114.59
7 £ % Green 3 0.04 44284477 -13.64~-11.06 22.34~29.46  24.94~32.49  114.94~116.34
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Fig. 3 Box plot of colors of tea cultivars according to L*, a* and b*. 1: Purple; 2: Purple green; 3: Mauve; 4: Slight purple; 5: Yellow; 6: Yellow-green purple;

7: Green.
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Fig. 4 Leaf color distribution of tea cultivars. 1: Purple; 2: Purpler green; 3: Mauve; 4: Slight purple; 5: Yellow; 6: Yellow-green purple; 7: Green.
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Fig. 5 Correlation between L” and C of tea cultivars. A: Scatter plot; B: Linear regression.
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