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Study on Phenotype and Biochemical Components Diversity of
Representative Ancient Tea Germplasm Resources in Baoshan
NING Gongwei!, CHEN Xiaoming?, CHENG Yarong?, DUAN Xueliang?, YANG Xu?, SUN Chao', LI Youyong',
SHAO Jinliang?, LIU Benying', WANG Hongbin*

('Tea Research Institute, Yunnan Academy of Agricultural Sciences / Yunnan Key Laboratory of Tea Sciences, Kunming 650205; *Baoshan Agricultural
Technology Promotion Center, Baoshan 678000, Yunnan: 3Quality Standards and Testing Technology Institute, Yunnan Academy of Agricultural Sciences
Kunming 650205; *Changning Tea Industry Development Center, Changning 678100, Yunnan )

Abstract: Baoshan Municipality is located in the center of the origin of tea plants in the world, where the ancient tea plant
resources are extremely rich, the city is also the core production area of Pu'er tea and Yunnan black tea, the study on the phenotype and
biochemical component diversity of ancient tea plant resources in this area is of great significance for the full exploitation and
utilization of excellent tea plant germplasm resources, the integration and protection of ancient tea plant resources, the construction of
tea plant core germplasms and the breeding of new varieties of excellent tea plants. Through coefficient of variation, genetic diversity

index (H'), difference analysis, correlation analysis, principal component analysis and cluster analysis, the diversity level of



quantitative and quality traits of 73 representative ancient tea tree resources in Baoshan was analyzed. The results showed that the
diversity index (H') of 23 quality traits is 4.135 - 4.277, the average diversity index(H') is 4.234, the diversity index(H’) of 27
quantitative traits is 3.545 - 4.287, the average diversity index(H") is 4.187, and 27 quantitative traits had the coefficient of variation of
7.88 % - 153.13 %, most of the traits showed extremely rich genetic variation; Correlation analysis of 27 quantitative traits showed
that most of the traits showed significant or extremely significant correlation, and the traits were not independent of each other, but
correlated with each other; Principal components analysis showed that the cumulative contribution of six principal components is
68.42 %, among them, biochemical components, leaf and flower traits were the main factors of tea plant variation. The significance
analysis of 21 quantitative differences of tea plants in different regions of Baoshan showed that 8 characteristics of tea leaf length, leaf
area, number of vein pairs, amino acid, epicatechin gallate, epigallocatechin gallate, non-ester catechin and total catechin had the most
significant differences, the ratio of leaf length and width and Water extract had the least difference, These differences may be related to
the elevation, landform, soil and climate of Baoshan. Clustering analysis revealed that 73 ancient tea plant resources were divided into
5 clusters based on 27 quantitative traits. The screening results of rare tea germplasm resources showed that: Among 73 accession
representative ancient tea germplasm resources, there were 36 accession rare tea germplasms resources, among them, 6 accessions
were selected for high tea polyphenol germplasm resources (>25 %), 29 accessions were selected for high amino acid germplasm
resources (>5 %) and laccession was selected for low caffeine germplasm resource (<1.5). This study provided a scientific reference
for the full exploitation and utilization of rare tea germplasm resources, the integration and protection of ancient tea germplasm
resources, the construction of tea core germplasms and the breeding of new varieties of rare tea trees in Baoshan.

Key Words: Baoshan Municipality; ancient tea germplasm resources; diversity
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[Camellia taliensis (W.W.Smith)Melchior ] #%% %5 (Camellia sinensis var. dehungensis H.T.Chang & B.H.Chen).
BhE% (Camellia manglaensis Chang et Wang) K% (Camellia Grandibracteata Chang et Yu) . HH %
AZFh[Camellia sinensis (L.) O.Kuntze Var.assamica (Maters) Kitamura]. HVHZ 432 (Camellia taliensis
X C.sinensis) FlHEZEF[Camellia sinensis(L.)O.Kuntze var. pubilimba H.T.Chang].
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Table 1 Representative ancient tea plants information in Baoshan

IR TR AR A HeiE it R
Accession code Accession name Germplasm type Origin Tree type Altitude
LYGCSO01 eV S i) HH FERH X ELZN 2322
LYGCS02 KU T ZE ELRIE S B BH IX. FrAR 2208
LYGCS03 K 7K ZEAR BRI S R BH IX. FrAR 2067
LYGCS04 FAS A 7R ELRIE S B BH IX. FrAR 1840
LYGCS05 TBE 15 i€ B BH IX. FrAR 1966
LYGCS06 TBE 3 SRR KEZ R BH IX. FrAR 1974
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CNGCS01 e s SRTEP WEF g TR 1872

CNGCS02 ZLN 2 5 A K ER =) TR 2380
CNGCS03 EREAR 1 5 A KEH ER =) TR 2100
CNGCS04 RS i) KIELHE ST EIN 2243
CNGCS05 EREAR 2 5 A KB ER =) TR 2140
CNGCS06 WA Sk 2 ELRIE S ST TR 1990
CNGCS07 A S ) € ST EI%N 1977
CNGCS08 Frfil 15 H 2 KEH ER =) TR 2243
CNGCS09 TR 2 5 pNLE S BT& A 1845
CNGCS10 EREAR 3 5 A ELRIE S ST TR 2067
CNGCS11 P e KIELH ST EIN 2349
CNGCSI12 LIRS ) € ST EI%N 2065
CNGCS13 EREAR 4 5 A KB ER =) TR 2100
CNGCS14 EREAR 5 5 A KEH ER =) TR 2100
CNGCS15 EEEAR 6 5l A KEH ER =) TR 2100
CNGCS16 TR 3 5 h R ELRIE S BTE A 1848
CNGCS17 TR 4 5 h R ELRIE S BTE A 1880
CNGCSI18 Friil 2 5 H AR KEH ER =) TR 2152
CNGCS19 SRR T KIELH ER =) TR 2243
CNGCS20 T I R ELRIE S ST FrAR 1808
CNGCS21 ZL 3 5 A ELRIE S ST TR 2390
CNGCS22 TR S 5 h R ELRIE S BTE A 1868
CNGCS23 AL 15 A KEH ER =) TR 2348
CNGCS24 Eillliepy ) ELRIE S ST EI%N 1990
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[ Excel 2010 F1 SPSS 29.0 (IBM company, New York, USA) #4748 83 . SiiH- M0, B Origin
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73 R EMDIR S TR REER R (K 2) , 23 DMFREMWIRG TRV, SR E LR )
YA, AR WRIETRARFIEAR 2 FiRAY, 98.63 %M AU NTRARL; WEA 3 FhaRA, LLRIT
TP EL e R (58.90 %) 5 A KA 3 iR A, KA AR (69.86%) ; /M ES 3 fE
B, DR BT S He B R (53.42 %) 5 HFMTEFEA 3 FERAL, DAZEM g AT S fl s (78.08 %)
FHEEAH 4 MER, ULEBI SRS (41.10 %) ; WA KNG 4 FEA, DUKH T EG)
(4247 %) 5 A 3 PR, DAREIE BT G el sem (53.42 %) 5 M 3 Fpk A, DGR MITRER
B 5 bu i (34.25 %) 5 A 3 FRAY, DIBRRET S EBl iR (60.27 %) s WA 3 FRERAL, DAfMEE
B 5 Le i (47.95 %) 5 MEBA 3 R A, DARS BT S EU R (89.04 %) 5 M 4 FpRAY, DL
PTGl (60.27 %) 5 M 2 MR A, DIBUERT G HLGIEOR (80.82 %) 5 MHUGEEEA 3 kY,
DA 5 B A B o U ey (86.30 %) 5 FEE AT 4 FhaRAY, DASREFT Ll s (89.04 %) 5 e H
BH 2 MR, DIRHE BTG HAIES (63.01 %) 5 {EMEFEA 2 MR, DLE R sls s (72.60 %);
M A 3 FhERL, DEM b 5 E s (79.45 %) 5 TR A 3 FhR AL, AR 5 LU a7 (47.95 %);
MRS S b AT 3 PR A, IR S HR s (4932%) 3 FHRETBH2MER, FHAEESHEKR
(5342 %) ; PR EER 3 MR, FOZfEEE SRR (6027 %) , B 23 NMEEMHRBRD HE—E
BRI o T IR 2 R 1 TR B /N BESE AR I RL 1) 28 S AR FE A 2 AP 28), 2 AR R B i 1 AR
FEANFE G E A AmtEdl. W3R 2 aTLLEH, 23 ANREEREE 2 AP RS, Hiie 2 KT
4.135~4.277 28], ¥MENR 4234, HR/DNBARRIONH R (4277) >WHE (4.274) >HGEE (4.272) >
Tl 3 (4.265) >2F P (4.264) >IEMEFH (4.259) > K/ (4.251) > (4.247) >H% (4.246)>
ML (4.245) >R (4.243) >T i HE (4.237) e EE (4.235) > %R (4.234) >IN (4.234) >
EHRHE (4.231) >ME (4.228) >HEK I (4.227) STEFERAL (4.214) > (4.198) >MEME S & b (4.189)>
FIEE (4.169) >ZFEMHEE (4.135) « ARUFFRERAE—EREE LR, R 3R s8R & R
WoRFEE, T MRS R IR LR 1 E K.
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Table 2 Quality traits distribution and diversity in Baoshan representative ancient tea plants
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Quality traits Character Assignment Germplasm Distribution (H»




description level criterion accessions frequence
i) EIZN 1 72 98. 63 . 274
Tree type HER 3 1 1.37
) HEAL 1 9 12.33 . 247
Wiz )
FIFik 2 43 58. 90
Growth habit )
Frik 3 21 28. 77
b 1 1 69. 86 . 227
K )
LG 2 12 28. 77
Growth vigor
55 3 22 1.37
i 1 39 16. 44 . 234
SRS
i 2 57 30. 14
Branching density
& 3 4 53. 42
) g 1 12 78.08 . 169
SR
E 3o 2 39 5. 48
Young shoot colour
£ 3! 3 57 16. 44
I 1 4 41.10 135
FEE /b 2 12 19.18
Young shoot pubescence el 3 30 13.70
EZ 4 14 26. 03
NI 1 10 2.74 . 251
RN rpt 2 19 26. 03
Leaf size pNUE 3 31 42. 47
LEUNG Y 4 21 28. 77
TR T 1 39 53. 42 . 228
i
KA [ T 2 33 45.21
Leaf shape
i R 3 1 1.37
Eagsh 1 25 34. 25 . 198
s,
£ 3! 2 23 31.51
Leaf colour
IRER (T, 3 25 34. 25
¥ 1 10 13.70 . 246
3
(e 2 44 60. 27
Leaf margin undulation
Vi3 3 19 26. 03
F 1 13 17.81 . 234
T TR 2 35 47.95
Leaf upper surface [ 3 22 30. 14
R 4 3 4.11
FIK 1 3 4.11 . 277
it
i 2 65 89. 04
Leaf texture
fiff 3 5 6.85
2R 1 10 13.70 . 243
N iR 2 44 60. 27
Leaf apex shape Hlig 3 18 24. 66
RN 4 1 1.37



I 3z 1 59 80. 82 4. 245

Leaf base shape I R 2 14 19.18
Wi 1 6 8.22 4.272
o 52
i 2 63 86. 30
Density of leaf-saw tooth
& 3 4 5.48
gt 1 65 89. 04 4. 264
J R ERES wekt 2 2 2.74
Calyxs colour ot 3 4 5.48
-3 4 2 2.74
1EHHE el 1 27 36.99 4. 231
Calyxs pubescence I 2 46 63.01
pea NS SR} 1 53 72.60 4.235
Petal colour gl 2 20 27. 40
o i 1 14 19.18 4. 259
AL 5 3
rh 2 58 79.45
Petal colour
=) 3 1 1.37
L3S 1 35 47.95 4. 189
1AL
rh 2 32 43.84
Position of style splittings
= 3 6 8.22
SHE R S AF o e eSS 1 36 49. 32 4.214
Relative height between =5 2 22 30. 14
gynoecium an androecium eSS = 3 15 20. 55
THEHES I 1 34 46. 58 4.237
Ovary pubescence H 2 39 53. 42
ke 1 2 2.74 4. 265
gt ,
B 2 44 60. 27
Seed colour
e 2 27 36.99

22 RILITFRBHELEEMZREREME RS2

BRRE (CV) S5ZHMEIRE (B RHEMZ SIS AR, 2R RE0EK, SR
BB, BREERR; SRR, W AR T, RIS R0, R, 27
M HCE AR AL T KB IR LK, JEFEAE 7.88 % ~ 153.13 %2 18], ¥IME A 41.05 %, BRAKEEY (7.88 %)
A KBt (8.86 %) 2 MR R RZEUNT 10 %, HEMHRERRZEIIKT 10 %, Hb, WHILFER
Ay A 5 R R, 430N 153.13 %1 109.66 %, HIKZERLEE. RILKER. BREBTREMILE
HKRTIEH, A5 RE N 85 % 77.03 %+ 65.84 %A1 62.38 %; 27 MECEMERBE L R E (H) 6
FEITE 3.545~4.287 28 (R 3) , HMEH N 4.187, HrKiR A B K58 hisi A& 2 A Fe 5um ok, 3N
4.287 1 4.286, HIRZZRZEME 4, Witk ZHEEIREU MR 4.277 7114275, Hp 17 MEMEREEZ
FEMEFREA T 3.545 ~4.271 [0l R 3BT LLEH, Bt Ko, % AR, 28, o
MEBA ) LR 2 A& 6 MNMUE MR A A7, HeMRmEE KT 05 27 MIEMHEIREEEIEEE-1.76 ~
54.28 2 [a], Hrmya bt SRR 2 MEREEEEECR, 70008 54.28 F1 24.96, DL 258K, Rl
RMEE BN HIEEAWNTF B IR M E .
3 RUUBREMHEZMEFRHEERT RSN

Table 3 Variation and diversity of quantitative traits for Baoshan representative ancient tea plant resources




/N 2N ASiE  THER BRAM ML

AR . i BeE

. it it B i - - (%) LT
Characteristic i Skewness Kurosis

Min. Max. Range Mean = SD cv H'

MK (cm) Leaf length 6.31 21.60 15.29 12.91£2.62 0.64 1.52 20.29 4270
M3E (cm) Leaf width 2.65 8.90 6.25 5.48+1.17 1.36 0.72 21.35 4.268
I F K55 Lt Ratio of leaf length to width 1.69 2.77 1.69 2.37+0.21 -0.31 0.52 8.86 4.286
T (cm?) leaf area 1171 13457 122.86 51.46+21.06 1.24 2.81 40.92 4213
k%50 Number of vein pairs 5.00 16.00 11.00 10.85+2.11 0.20 0.47 19.45 4271
R EC (MO Number of calyxs 3.00 7.00 4.00 4.73+0.80 -1.11 1.59 16.91 4275
1% (cm) Flower diameter 2.00 5.80 3.80 3.88+0.83 0.38 0.10 21.39 4.268
AEME (MO Number of petals 5.00 15.00 10.00 8.00+3.04 0.99 -0.32 38.00 4225
e (cm) Petal length 1.28 4.10 2.82 2.03+0.51 1.65 4.10 25.12 4261
1EETE (cm) Petal width 0.68 2.90 2.22 1.57+0.44 0.88 1.34 28.03 4252
HEHKIE (ecm) Style length 0.60 2.20 1.60 1.32+0.36 0.28 -0.36 27.27 4.254
S FFZEE(D) Number of style splittings 3.00 5.00 2.00 4.20+0.94 -0.43 -1.76 22.38 4.264
B JEE (ecm) Thickness of carpodermis 0.10 1.30 1.20 0.20+0.17 4.59 24.96 85.00 4.111
KE B (%) Water extrac 42.61 58.33 15.72 49.12+3.87 0.34 -0.57 7.88 4287
%X %W (%) Tea polyphenols 13.39 36.87 23.48 20.84+3.53 1.22 4.71 16.94 4277
R (mg/g) Amino acid 0.39 8.17 7.78 4.59+1.54 -0.07 -0.29 33.55 4230
WHERR (mg/g) Caffeine 0.81 4.63 3.82 3.42+0.66 -0.91 2.43 19.30 4.270
fiif 1 )LAS F (mg/g) Simple catechin 0.00 53.68 53.68 4.95+7.58 423 24.08 153.13 3.545
#ILZE (mg/g) Epi-catechin 2.80 96.62 93.82 21.51£16.57 2.18 6.00 77.03 4.057
KB TILEZE (mg/g) Epi-gallo-catechin 0.00 98.31 98.31 34.25+22.55 0.52 -0.54 65.84 4.065

In 6 £ILFEREE TR (mg/g)

. . 2.26 74.65 72.39 35.83£15.35 0.16 -0.58 42.84 4.194
Epi-catechin-gallo

¥ ey i
ZRRFIRRRATRE (ng/p) 143 12923 127.80  51.05£15.35 1.05 0.85 48.15 4.181
Epi-gallo-catechin-gallate
JLAEK SR (%) Total catechins 6.69 23.45 16.76 14.7243.53 -0.15 -0.23 23.98 4261
iy b (%) Ratio of polyphenol to amino acid 2.24 55.77 53.53 5.80+6.36 6.93 54.28 109.66 4.047
B )L A4S 2 (mg/g) Ester catechins 2648 15409  127.61 86.88+23.25 0.21 0.39 26.76 4.183
JERK T )L A & (mg/g) Non-ester catechins 6.64 140.62 133.98 60.72+27.95 0.49 -0.29 46.03 4.254
JLAS K W T FE 3L Catechins quality index 1.03 11.72 10.69 3.03+1.89 2.11 5.84 62.38 3.978
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Fig. 2 Comparative analysis of quantitative traits of representative ancient tea plants in different regions in Baosha
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of polyphenol to amino acid; E-C: Ester catechins; N-EC: Non-ester catechins; CQI: Catechins quality index; *: Significantly correlated



at the P < 0.05 level, **: Extremely significantly correlated at the P <0.01 level
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Fig. 3 Quantitative traits correlation analysis of representative ancient tea plant resources in Baoshan
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Table 4 Principal components analysis of quantitative traits in 73 accession ancient tea plants resources

F AR AL )
PR
Eigenvector of the principal component
Traits
PC, PC; PCs PCs PCs PCs

K Leaf length 0.19 0.38 -0.053 0.104 -0.101  -0.088
%% Leaf width 0.215 0355  -0.074  0.055 -0.018  -0.229
A K55 b Ratio of leaf length to width -0.106 0.004  0.081 0.056 -0.179 0312
T leaf area 0.184 0382  -0.055 0.083 -0.086  -0.173
I ik X+ 4% Number of vein pairs 0.107 0.317 -0.319 0.207 0.071 0.017
2 4 Number of calyxs 0.088 0.091 0.084 -0.364 -0.059 0.175
167t B 4% Flower diameter 0.283 0.11 0.095 0.242 0.286 0.033
1€ M4 Number of petals 0.163 0264  0.237 0.02 -0.027  0.115
163K Petal length 0.267 -0.179 0.07 0.188 0.31 0.028
169 % Petal width 0.187 -0.053  0.061 0.406 0.305 -0.083

et K Style length 0.17 -0.111 0.149 0.214 0.004 0.219



K3 HF 4%, Number of style splittings 0.274 0.181 0029  -0266  -0.046  0.034

B HZ LI Thickness of carpodermis -0.021 0.156 0.022 0.182 -0.246 0.115
KR ) Water extrac -0.256 0.128 0.147 0.015 0.143 0.096
2% W) Tea polyphenols -0.074 0.181 0.188 -0.204 0.192 0.001
ZHEHE Amino acid 0.054 0.031 0.026 0.284 -0.464  0.284
eSS Caffein -0.225 0.164 0.136 0.146 0.146 0.316
fil #1 )L K Caffein 0.104 0.138 0.151 -0.037 0.106 -0.048
# )L A% Epi-catechin 0.196 -0.002  0.334 -0.002 0.067 0.176
FKEET LA Epi-gallo-catechin -0.061 -0.087 0317 0.027 20329 0412
L ILF R K& RS Epi-catechin-gallo 0.084 0.326 0.177 -0.254 0.098 0.198
REET LA R BB TN Epi-gallo-catechin-gallate 0.384 -0.06 0.036 0.222 0.111 -0.03
JL%5% M Total catechins -0.163 0.075 0.499 0.05 -0.033  -0.134
)2 Lk Ratio of polyphenol to amino acid -0.067 0.031 0.06 -0.227 0.305 -0.284
fiE 7 JLZS 3 Ester catechins -0.35 152 0.155 0.067 0.182 0.099
JEEEAY ) LEE K Non-ester catechins 0.095 -0.034  0.495 0.01 -0.197  -0.241
JLAE S RIESL Catechins quality index -0.202 -0.207  -0.112 0.27 -0.02 -0.312
H#E{H Eigenvalue 4.962 4221 3.041 2.539 1.883 1.827
75 % 5Tk 3 Variance contribution rate 18.379 15.634 11263  9.405 6.974 6.765
Z 1T TTHRZE Accumulative contribution 18.379 34.013 45275  54.681 61.654  68.419
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Fig. 4 Double plot of Principal component analysis of quantitative traits of representative ancient tea plants

resources in Baoshan
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Fig. 5 Clustering analysis of quantitative traits of 73 representative ancient tea plant resources
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Table 5 Variation and diversity of quantitative traits of different groups of representative ancient tea plants in

Baoshan
" T S HE
'H:/H.( H Germplasm group
Traits Items : . " . "
R max. 19.10 14.60 21.60 13.85 13.40
B Com) H/ME min. 9.00 6.31 14.20 12.16 13.40
“F¥{E mean 13.07 10.73 18.33 13.14 13.40
H A5 ZH (%) CV 0.16 0.21 0.17 0.07 —
ZHEMERRE (HD 3.92 2.62 1.38 1.10 —
BARAE max. 7.60 6.10 8.90 5.78 6.59
i Comd H/ME min. 3.90 2.65 7.30 5.28 6.59
FHME mean 5.52 4.50 8.15 5.51 6.59
v B R (%)CV 0.16 0.23 0.08 0.05 —
ZREERR R (HD 3.92 2.61 1.38 1.10 —
R max. 94.93 62.34 134.57 56.04 61.81
SR Com) H/ME min. 25.52 11.71 83.50 44.94 61.81
“F¥IME mean 51.57 35.28 104.72 50.76 61.81
A B RE (%)CV 0.31 0.42 0.21 0.11 —
ZHEMERRE (HD 3.89 2.56 137 1.09 —
BRAE max. 16.00 13.00 16.00 13.00 9.00
o f/ME min. 7.00 5.00 11.00 9.00 9.00
A FHME mean 11.00 10.00 12.50 10.67 9.00
b B R (%) CV 0.18 0.23 0.19 0.20 —
ZREERRE (HD 3.92 2.61 1.37 1.09 —
KM max. 6.00 7.00 5.00 5.00 5.00
- H/ME min. 3.00 3.00 3.00 5.00 5.00
FHME mean 4.90 4.14 4.25 5.00 5.00
Ne A5 Z M (%)CV 0.11 0.31 0.23 0.00 —
ZHEMERRE (HD 3.93 2.60 1.37 1.10 —
BARAE max. 5.80 5.30 3.80 5.80 4.00
B Com) f/ME min. 2.40 2.00 2.83 4.80 4.00
SFYE mean 3.93 3.48 3.43 5.37 4.00
P B R (%) CV 0.19 0.27 0.12 0.10 —
ZRERREL (HD 3.91 2.61 1.38 1.10 —
R max. 15.00 10.00 7.00 13.00 11.00
" /ME min, 5.00 5.00 5.00 12.00 11.00
e SFHI mean 8.18 6.93 5.50 12.33 11.00
N B RE (%)CV 0.40 0.20 0.18 0.05 —
SRS (HD 3.86 2.62 1.37 1.10 —
e Cem) I RME max. 4.10 2.30 2.00 3.80 2.30

PL f%/ME min. 4.10 2.30 2.00 3.80 2.30
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SFE{H mean
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0.23
0.87
3.71
36.87
13.39
21.00
0.19
3.92

0.39
447

0.33

4.63
1.73

1.73
0.18

2.62
2.20

23.95
16.04
20.51

4.79
0.00
2.17
0.76
2.25

14.64

1.70
0.14

1.38
1.80

1.10

0.40
0.10
0.28
0.46
1.29
24.97
18.68
20.94

27.20

1.09
5.00
5.00
5.00
0.00

0.18
0.15
0.16
0.11
1.09
22.71
17.53
19.79
0.13
1.09
7.84
4.38
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0.35
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3.21

0.13
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20.10
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1.70
1.70
1.70
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9.92
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EC H/ME min. 4.19 7.66 17.67 62.35 2.80
“F¥MH mean 21.60 10.72 22.28 75.58 2.80
A5 ZH (%) CV 0.59 0.21 0.22 0.24 —
ZHEMERR S (HD 3.77 2.62 1.37 1.08 —
BARAE max. 98.31 53.93 73.75 35.09 78.24
ERETILEER f/ME min. 0.00 14.89 42.86 0.00 78.24
(mg/g) SFHIE mean 31.90 36.43 61.54 12.99 78.24
EGC TREH (%) CV 0.72 0.38 0.22 1.48 —
ZREMERRE (HD 3.68 2.57 1.37 0.32 —
R max. 116.34 154.09 125.37 79.13 26.48
H/ME min. 36.89 88.82 80.52 44.75 26.48
BEZY )L 2% K (mg/g) )
BC SFH{ mean 80.76 115.18 95.74 67.09 26.48
A5 ZH (%) CV 0.21 0.16 0.22 0.29 —
ZHEMERRE (HD 3.91 2.63 1.37 1.07 —
BARAE max. 71.91 129.23 54.30 41.69 2422
BRETIVRREKE BR/ME min. 18.25 72.73 30.08 1.43 24.22
TR (mg/g) FHME mean 42.25 92.85 41.48 27.19 24.22
EGCG TREH (%) CV 0.29 0.17 0.31 0.82 —
ZREMERRE (HD 3.89 2.63 1.35 0.77 —
R max. 67.32 31.74 74.65 43.32 2.26
RILEREE TR f/IME min. 10.51 12.19 41.85 37.44 2.26
(mg/g) SFH{ mean 38.51 22.33 54.25 39.90 2.26
ECG B RE (%)CV 0.38 0.24 0.26 0.08 —
ZHEMERRE (HD 3.86 2.61 1.36 1.10 —
BARAE max. 140.62 71.88 109.14 117.54 90.96
H/ME min. 6.64 25.87 75.39 71.67 90.96
JERE 2 )L AE 3 (me/g)
NAEC FHME mean 58.88 49.32 90.48 95.28 90.96
5 R H(%) CV 0.49 0.30 0.16 0.24 —
ZREMERRE (HD 3.81 2.59 1.38 1.08 —
R max. 5.70 8.07 2.30 2.11 11.72
H/ME min. 1.35 429 1.60 1.03 11.72
JLAS R TSR B
col “F¥1{E mean 2.38 5.40 1.80 1.71 11.72
AR5 ZH (%) CV 0.40 0.25 0.19 0.35 —
ZHEMERRE (HD 3.86 2.61 1.37 1.06 —
BARAE max. 20.97 21.63 23.45 17.40 11.74
H/ME min. 6.69 12.46 15.59 15.08 11.74
IR ERE (%)
TC “F¥1{E mean 13.90 16.45 18.62 16.24 11.74
5 R H(%) CV 0.25 0.16 0.19 0.07 —
ZREMERRS (HD 3.90 2.63 1.37 1.10 —

—Ro o N A B TR

— Indicates that there is no data at the corresponding location

2.7 A ZEMT IR TR IE

A RSy B RN o PR RE 23 I ik S A2 o B i, % i DIC S 2R DR PR AR P B R e i R R
PRI R aE o BlAE T 9% K H 25 2 T AN 2R i Dl R MR R 43 DR D 2RI FE (RN TR N, 2%
W RIS AL 73 & R S A AR R o B IR ORB 2 BT O3, RAT R



AT PRI, R AT GRS 235 B8P o B8 I ) B P H 2™

%% (Tea Polyphenols) & #%MH MyZ-Wi S HATAMIN SRR, K ZMBNEDE
BN TYISER 18 % ~36 %0, RINRMIER, RZMEFMIEKKE B
FRACI AN S S T V1A G, X AR B A HE R EEYE, AU, fiEe. biEd. &
BRANARE . FERIMRE IR 55— R A4 HThaele), fERafmT. E4AE. HHL TS
SUBEN 2 o — MR, BER—F M ERZWET 25 %5 w7k 2 By R s,
HE 6 JUUEH, REM=25%MHIEA 6 1, AR ZWHEET I M %,

FHIR (Amino acid) JEZM i —REEMMEY R, DERSENFZHZE. F5
BERAN I A A B, 52N 5 U IEA B0, KET AR, REAREAH
iy e, PR, BRI BRI DU R MR E DR, — Rl
AP —2F R S B KT 5 %R s R e SRR AR, A AR E B
T 5 %IBEA 29 17 (R 6) , WHENmmEIERRE: 7 2w BT KA

INHEDR (Caffeine) 72 A<M B 22 2RI BTRHEY 2 —, 2 %m0 & &1 3 % ~
5%, SRS T — AN EEL R R, AT R BRI R U 2 i HERR ), FL R
WA AERRIE 57 A IO L8 R G S Th A, (E 2 X WnmEss, (150 mL) UK A
FE— IR VEREEL 10 mg WMMERRAE 2= 5] S 5 Le AR, R 2 B 5K 0 ORI & Hh e
Bl g 7 IRERE, TP HARSER IR S EAR T 1.5 %R E SON AR HER, % 48491
AWEFEE, INHE S AR T 1.5 % BREA 14y (0.81) , JufRUMHERRAS 7 A I TR Y. XLk
AEAN 53 S TR 2R B R S 1B AR AT 7T 5 B ST BRI R, A i — P IRER A E .
= 6 EELE UMD HFFIEMEIR

Table 6 Main biochemical components of rare tea plant germplasm resources

Byt R AR
Type Germplasm name
P st B FKIE 1 B H LM
BEELEVE (TP > 25 %) KK EFAH (26.95 %) HEE 3 U AN (2550 %) FEEIE 1 SHEM (2649 %)
High tea polyphenols resources  FA3E 74 (25.39 %) AR EHM (36.87 %) FHFFE 2 S HM (25.00 %)
Bibr i A m (5.02 %) SR 1 S A (5.97 %) UEHE 4 5 EM (6.09 %)
TELIE A (5.69 %) G4 2 S A (5.99 %)  FHHEI 1S HEM (5.05 %)
FEACES di %A (5.42 %) TR 1 S 5 (5.83 %) MR 2 S d A (5.6 %)

HMETFICFI 2 SHEM (5.32%) Al 1 SHZER (5.88 %) A LM (529 %)

FEILREIE (AA > 5 %) Y4k 3 SHEK (5.56 %) FLi 3 SEAH (6.49 %) Fili 11 SHAHM (6.14 %)

High amino acids resources SCEE 15 AM (523 %) RUIEZER (5.06 %) PE A (5.14 %)
L1 S E W (6,12 %) Pk 2 Sl AR (6.16 %) Z5L 2 Sl &M (5.33 %)
WETC 1 SH AN (6.05 %) FOFFE A (5.13 %) LA EEM (526 %)
TEYE LW (5.44 %) 1S WHRR (6.13 %) K2 FHEN (6.19 %)

AL 10 Sl HER (5.44 %) WIAh e Tl d w4 (5.39 %)

{RIIERR IR (C < 1.5 %) Low A SEih 250 (0.81 %)

caffeine resources

TP: &My AA: &HERR: C: WNMEG: 55 X REBURE S I A 28 GUIEERAN R & &
TP: Tea Polyphenols; AA: Amino acid; C: Caffeine; The corresponding data in brackets are tea polyphenol content, amino acid content

and caffeine content, respectively



3 Tig

Tl o U5 R B A TS 1R R DG AT 70 IR0 ol S it X 4% S o J 5 U R AR R A Ak 4
BT RS %@ P, B PR SRR AL 2 A, R 25 & R R atie TR . A&
AF 70 CAER 1L T AS [R] X3 73 A AR 7 25 BT G, IR BURAE AL 0 B AT 73 4 %
AT 7 KRG WA, AR T I & AR VR B ROT R AR KRR e 4 7 g
edE
31 ARUMREMEERHEREREH KRS HE RO Z M ST

YR Z 2] 7Y B SRR S A KRR FEER, R EYAE K& BRI S5
YIS ALY 2 REVE I HARATL, YR RE) MHIRIHHA S % e £ M i SRt 7t ik A
5 S A% . X 7 R 5 50 YR 2R BRI A AL 2 2 HEAT T B A 2 REME 0 b, R 5E W R AT ST 1
HELTF B, R TG Rr 3 Z R R N B AR TR . A8 S RECFIEAL 2 FEvE R £
VBN IR AR5 4% 22 FEVERD B BB AR, 845 2 REVEFR B2 B TR B 5 AR o 2
FEMELEAN, AT DL B AR i [ KN, B e S N SE R B o0 A, AR EFR Bt s, &
RPOIR VAL Z HEERFEE . B 7 230 (Coefficient of variation) 1F AT & 2% T II{E
SRR — ANt &Y, & T o RS AR R R, — BN, TR AREKT 10 %
AT DLARZRAMA ) 22 S R, A 57 B FH 38 A% 22 R 8 BORN AR S R BT 73 ol A BRI
23 ANFEMRA 27 MUEMWRBEATEEES o0, SR EIR, 23 DNREMEREHE 2 R 2R
METE 4135~ 4.277 2 18], ¥ME N 4.234, @ T B HLXCORER 15 N PR g 4L 2 4%
FEHOD (0.42) « TOEEMIM LT B 13 AR TR L 2 REPEFR RS (1.06) | R
FEGEMBY (1.01) « FMFEARFIZEHGI (0.67) FIEEEG A X BEAAFIS (1.1059) , 4R
Wit S i CGRAD) MR Z s 2 FE s 27 NMERIRER KRB0 T
7.88 % ~ 153.13 %2 [a], P28 57 REN 41.05 %, BR/KIZHEY (7.88 %) A K5t
(8.86%) IFEZFEMEFREUNT 10 %, HEMHIRE R 2B KT 10 %, HAfEpLER
(153.13 %) FIEYZ L (109.66 %) 85 RERN, RXEHREFIAFES . 27 MR
PEIRBE ZREMEFE B (HD JUFEZE 3.545 ~ 4.287 2. 08), ¥{E N 4.187, Hrh/KEHY (4.287)
A K BEt (4.286) L ZFEVEFREUR R, KR Ly ZoA B8 YR 11 38 2 1R B A A 21 7y it
T2 REMEHT, AT LA T MRAS MR (B A3 A% 22 5, A5 BT 0 328 H MR R0 S X B A o B 08
32 RIUTFTREBHELHEMHRZEREERAOE XD, LB ERITERES
#r

VEVIA MR AR A AP AR RS 252 A4 I AH L5 2R 5 AH MR 20 BT T IS A [R) 250 Ptk i 21 AR
SR AT A O 7T, SEBLIE L — AR f IR Bk B S R 5 — PR AR, XX AR S
YK AR IR BN EE, TN 2N EMRGE SRR S S AT 73 il
HRBTIRP) 27 N ECENIREAT THRME T, SR ER: 27 DNEENMIREAEEA R A
It B R N B E B B EMIG, KA EMEEHL (P<0.0D) 1 65X, EEEH
K (P<0.05) 1 82 %, REMEZEIEMKIIE 31X, EMEFEFMHRKE 34X, RE#H
IEAERIA 46 XF, 2RFEAFKCHIAE 36 X, FHIFMW BRI A2 73 5 FE e 3R R IR (a) 47
FER R 5 BRI e, IX 5 T GBS e 45 AL, AT BE2 AN [F) M PR 85 A<,
16 25 A 5 M B AR I e 2RI R AR SRR, i A — 2 R R Rem B KI2 A
SR AIMMERR S AR A 43, 22 U WO L T o AR PR A IR (R AR B A EL A2,
KAEYIHE A, EREAGER H B RAH IS RE. 2885

FEEFE NN, 2= 5 i S X AT e A2 A0 AR AT X, ASW 20 A1 52 AR .
s PR 5 0 PR IR AR S S DRI R, TR T AR A & AN [F 2 AR ATAS [R) b o 2%
AR BRSSO, LRI T R R IR IX 2 —, SRR LR, BN AA 7 PR,
BER 78T CAEXPENT & 1000 mm) , HUEHWEHE Z4, Fillagah (7D o Rl kg
Kol G R TE A A A Ll 25 LR SR AR, 3 A AT T v 1 A | RS R



RREE. HERRME. B, Z00E. R, K CE) b gt phRREL Jal R ERKRE L
12 Ff, FFEATEESA XA R0 A PR AW TSRS T OR 1 1T A [R] X 3 HL
WA T 1567 ~2380 m (58 1) 19 73 43 vl 250 SRR IR L o dlr s SRR B 73 70 ly
FMRIRLETE R . B AEEIR AL o & R E— B E 5, WRE SR ILTER . Hh
TEHIS . LIRSS R R A 0002, Ry fe skt — DA AL

F R 53t Rl DL b B B R b s KRR FE AR BTG F8 A, RIS BE 05 HERR B T I 48 A5 A 1Y
FHIEKE BRI MTEE P A T . AR 27 DEEVRIEAT E R, BHEr 6 %
B R TR R IE 68.42 %, ULHIIX 6 NEEGRIREA T UK JF G B ML IO EE .
B E s R AL S R RIS AER T, 28 32 a4y SR B I B A S IR R AR AL A 4y
KF, =T FEEILRRBEMASTFT, 713 NS RETTHRR A 45.28%,
AR R LT o 28 BE R 2 FEVE R M R 3R, 5 2R 0] E s e M T R A AT, AR —
AR S BEYRAE 9 R S R AR

SR HIT BE I A by S B AR Tl J53 905 [R] 1) X 5 e B, ] D B AR IR o A4 B A S
(532, PR LTI v AR SR A A5OR) B PIE S5 AA oe J5  J )  JE BRARAR HiE o ASHIE AE3E F
27 MEEMRIF ATy R LUK 73 i R R IE RN R, BB BRI R R 2 H
MRS ERE GUMERN 21.00) , BEZHEERECIR S OMERN 3.84) , MEREN6.12,
JEIE RIS A BT GEYR,; SRR AR R IR . RN & IR R E TRRE A AL A%
R mem, mve. AL R )L RR AR IR, MR ISER 4.92, JEEH]%
AV YR, IR B R, mhoe . AR, Bk 8. R EE . RILFREE
FRREG) LA R B BRI, IS TEMRK . eI 58 AerE K R 80w mik .
FEISME N 8.56, JRALLRA MM R TR SRIVIHE R BAFE AL 6 AR . TERd. FEE . FEi
B AR EHER. RILER. REETILRRMIEEE LA R 505 5 m W = L)
N 3.86, JEGEHILRA KM R, BV EERHMERM P )LR R, RILKREE TR
B2 LA AR BUmAK, By R LLIS(EN 8.56, B 4Lk A% el Y HE i
3.3 R FRM SN ERREEIFN ST R MR ZIRFE

AT TR BT IRAE S [ 2R R L AR SR DR B UREE , A U e L (XA R A 1 SRR AE AR
Y, £ EEFENEREKERES, BENER 7 R W B R ESINEE, TR T R E 1)
PSR o A A 2H 43 B Bk S IO AR 0 B U5 T S AR A B () B RE A R, T R BT
A IR A PR AR SRR AR, A O R B P R R F 2 R A R A A ) B B
MBI, Befsii &A= MEMFE R, BT BRI &, SCHLE 250 F i 2 E R
L, R A R e

Xo 2R Y R AR A 2H 23 S A B R R SR R T R R A RS A R A RRERT R DGR, (RIS
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FRZ IR 6 1, FRIERR TR 29 4y, ARMIHEERTE YR 1 4. H BTN IX S BRI K HE . AT
FLEFIH A AR Z AL, 595 A0 DG 3 S 3L R 78 ) BEE AN K, RN aE X} = EGCG-
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