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Tab.1 Origin and number of Camellia sinensis var. assamica in

Hainan germplasm resources
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Table 2 Criteria for assigning quality traits of Camellia sinensis

var. assamica in Hainan germplasm resources
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Table 3 Analysis of 28 morphological traits and genetic diversity in 60 germplasm accessions

of Camellia sinensis var. assamica in Hainan

LGN RAME  RME CPEHE WBlER BRAB/Y BREE ZHMEEHEH I 1 W Jiz
Ty 25 2.00 1.00 1.80 0.40 22.41 1.00 4.34 —1.54 0.38
g 2.00 1.00 1.42 0.56 39.62 1.00 4.37 0.94 —0.11
-, 3.00 1.00 3.05 0.22 7.21 2.00 4.25 4.24 16.49
nt- i 3.00 1.00 1.90 0.57 30.18 2.00 4.31 —0.01 0.10
= 3.00 1.00 2.15 0.48 22.37 2.00 4.30 0.42 0.88
g 3.00 1.00 2.43 0.53 21.89 2.00 4.27 —0.07 —1.26
R RN 4.00 1.00 3.35 0.61 18.08 3.00 4.22 —0.34 —0.62
% 6.00 1.00 4.13 1.27 30.69 5.00 4.16 —0.16 —0.73
W4 B 3.00 1.00 1.48 0.75 50.41 2.00 4.32 1.19 —0.12
-1 7% 3.00 1.00 2.27 0.86 37.98 2.00 4.23 —0.55 —1.43
W 4 R B 3.00 1.00 1.45 0.72 49.87 2.00 4.33 1.29 0.19
e 2.00 1.00 1.02 0.13 12.70 1.00 4.57 7.75 60.00
RN 3.00 1.00 2.40 0.53 21.97 2.00 4.28 0.06 —1.23
3 3.00 1.00 1.32 0.54 40.75 2.00 4.40 1.47 1.32
2 N GRES 5.00 1.00 3.22 0.56 17.26 4.00 4.23 1.90 3.88
g 5.00 1.00 2.27 1.12 49.32 4.00 4.20 0.95 0.46
RSB AR 3.00 1.00 1.57 0.91 58.01 2.00 4.26 0.99 —1.06
P IR 5.00 1.00 2.03 1.30 64.01 4.00 4.15 0.84 —0.95
T Bz 31 5, 3.00 1.00 2.38 0.85 35.48 2.00 4.23 —0.84 —1.07
—ZFprt 5.14 2.91 4.27 0.57 13.26 2.23 4.20 —0.64 —0.38
R 3.33 1.84 2.59 0.35 13.43 1.49 4.28 0.11 —0.92
[EE i 41 20.22 33.39 3.73 11.16 20.78 4.10 —1.32 2.71
RN 19.17 10.88 14.72 1.98 13.47 8.29 4.12 0.33 —0.39
5 8.01 3.89 5.64 0.76 13.51 4.12 4.17 0.48 1.21
i R 108.3 33.37 58.85 15.35 26.08 74.93 4.07 1.09 1.2
K58 e A 61.53 2.53 32.03 17.46 54.52 59 3.95 0 —1.2
T K 11.59 7.17 9.58 0.95 9.87 4.42 4.14 —0.55 0.18
Ik ) % 13.2 7.9 10.15 1.34 13.24 5.3 4.13 0.01 —0.74
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Figure 1 Heatmap of the correlation among 19 quality phenotypic traits of Camellia Sinensis var. assamica in Hainan germplasm resources
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Table 4 Principal component analysis of 28 phenotypic traits Camellia sinensis var. assamica in Hainan germplasm resources
RiRH L
5k (A
Eal Ef2 ER3 B4 EMeS EMee EMST EMSS EMS ;jj
it 0.686 0.062 0.138 —0.170 —0.053 —0.035 —0.377 0.135 —0.049 0.688
e 0.465 0.360 —0.452 —0.366 —0.069 0.030 —0.044 0.288 0.264 0.845
I JhowT % 0.767 —0.218 0.074 —0.282 —0.220 —0.026 —0.192 —0.087 —0.169  0.842
K5 E 0.829 —0.249 —0.128 —0.282 —0.079 0.007 —0.022 —0.085 —0.024  0.861
RAK 0.477 0.106 0.314 —0.121 0.016 0.303 0.111 0.307 —0.368  0.686
RIS 0.645 0.561 0.205 0.179 0.029 0.166 0.006 —0.036 0.010 0.834
[EEi 0.610 —0.317 —0.217 0.243 0.234 —0.232 0.166 —0.038 0.182 0.749
K 0.603 —0.021 —0.440 0.367 0.246 —0.069 0.250 0.030 0.094 0.829
LIRS 0.581 —0.294 —0.308 0.494 0.029 —0.101 0.121 —0.022 0.124 0.804
it ¢ 15 5, 0.525 0.279 0.087 —0.359 —0.445 0.027 0.322 —0.137 0.070 0.816
Ty 74 0.434 —0.756 0.105 —0.150 0.146 0.096 0.015 —0.035 —0.180  0.858
W 2 0.049 0.844 —0.167 —0.164 0.064 —0.198 0.029 0.107 0.264 0.894
) —0.357 0.513 —0.128 —0.333 —0.176 0.412 0.158 0.004 —0.029  0.745
N —0.406 0.409 0.031 0.213 —0.213 —0.222 —0.020 —0.250 —0.339  0.651
FiHE —0.145 0.680 —0.473 —0.236 0.175 —0.017 0.001 0.095 0.009 0.803
NP 0.542 0.663 0.254 0.267 0.121 0.096 —0.158 —0.097 —0.092  0.936
5 0.410 0.639 0.253 0.259 0.201 —0.002 —0.275 —0.128 —0.197  0.879
gk 0.218 0.122 0.452 0.295 0.035 0.042 0.355 0.391 0.175 0.667
LS —0.269 0.038 0.715 0.058 0.019 —0.305 0.115 0.157 0.068 0.725
I 9% 0.239 0.283 0.381 —0.493 0.333 —0.137 0.095 —0.131 0.204 0.723
i 0.027 0.077 —0.231 0.030 0.618 0.368 —0.228 —0.379 0.029 0.775
2N 0.182 —0.206 —0.065 0.085 —0.667 0.449 0.177 —0.327 0.105 0.883
=1 —0.176 —0.387 0.160 —0.217 0.368 0.458 0.050 —0.012 0.179 0.634
2k —0.082 —0.023 0.227 0.190 0.268 0.621 0.053 0.200 0.082 0.602
W 5 —0.277 0.034 —0.279 0.301 —0.344 0.246 —0.452 0.357 0.179 0.789
W1 R i —0.224 0.416 —0.293 0.057 0.219 0.094 0.442 —0.149 —0.321  0.689
- /N 0.266 0.191 —0.247 0.250 —0.190 0.122 0.107 0.261 —0.381  0.507
A 0.074 0.383 0.319 0.355 —0.305 0.127 —0.041 —0.347 0.416 0.783
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Figure 2 Principal component analysis loading map of 60
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Figure 3 Cluster analysis of germplasm resources for 60

Camellia sinensis var. assamica in Hainan
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Research and evaluation of germplasm resources of
Camellia sinensis var. assamica in Hainan

HU Yunbin'  * 4, WANG Xinghua', SU Fan' 2 ®

(1. Spice and Beverage Research Institute, CATAS, Wanning 571533, China; 2. Ministry of Agriculture Key
Laboratory of Genetic Resources Utilization of Spice and Beverage Crops, Wanning 571533, China; 3. Key
Laboratory of Genetic Improvement and Quality Regulation for Tropical Spice and Beverage Crops of Hainan
Province, Wanning 571533, China; 4. Tropical crops college, Yunnan Agricultural University, Puer 665000,
China)

Abstract: This study selected 60 accessions of Camellia sinensis var. assamica from 7 regions in Hainan Province as research
materials. It systematically examined 28 phenotypic traits (comprising 19 qualitative traits and 9 quantitative traits) and
comprehensively assessed their morphological variation and genetic diversity through diversity analysis, correlation analysis,
principal component analysis, and K-means clustering. The findings indicated that the accessions of Camellia sinensis var.
assamica in Hainan exhibited rich phenotypic variation with an average diversity index of 4. 13 for the 9 quantitative traits and
4. 29 for the 19 qualitative traits. Among these traits, the variations in bud length, the length of one bud with two leaves, and
leaf base were especially notable. There were intricate correlations among the traits. Leaf length was significantly and
positively correlated with the number of leaf veins and bud-leaf trichomes, whereas leafl shape was negatively correlated with
leaf tip, leaf tooth density, and sharpness. The cumulative variance contribution rate of the first 9 principal components
extracted by principal component analysis was 76.77 %, which respectively represented key trait combinations such as leaf
morphology, tree structure, and fruit shape. The clustering analysis classified the 60 accessions into 5 phenotypic groups, and
the characteristics of each group differed significantly, which were associated with ecological adaptability. The phenotypic
database established in this study provided an important morphological foundation for the conservation of Camellia sinensis
var. assamica germplasm resources in Hainan, variety breeding, and mechanized production in tea gardens, such as the
optimization of pruning equipment and the design of conveyor belts to prevent damage.

Keywords: Camellia sinensis var. assamica in Hainan; phenotypic traits; analysis of diversity; relevance assessment;

principal component analysis (PCA); cluster analysis
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