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Quality Characters of Tea Plants from Mangshan in Hunan

HUANG Fei-yi"?, CHEN Yu-hong', LIU Wei’, DING Ding', LEI Yu', DUAN Ji-hua', DENG Jing*,
KANG Yan-kai', LUO Yi', ZHANG Xiu-jun’, LIU Shuo-qian’, LI Sai-jun'
('Tea Research Institute, Hunan Academy of Agricultural Sciences/National Centre for Tea Improvement
Hunan Branch / Hunan Tea Variety and Seedling Engineering Technology Research Center, Changsha 410125
*College of Horticulture, Hunan Agricultural University, Changsha 410128;°Chenzhou Institute of Agricultural Sciences
Chenzhou 423000; *Hunan Academy of Agricultural Sciences, Changsha 410125
*Mangshan State-owned Forestry Administration of Chenzhou City, Hunan Province, Chenzhou 424221 )

Abstract: Thirty three tea plant resources from Mangshan in Hunan province were investigated and
collected, 24 of which were studied for biological characters and 27 of which were studied for quality analysis.
The 24 resources were mainly small trees with upright habit. The young leaves were mostly glabrous or slightly
pubescent, light green or yellow green in color, and the adult leaves were green or dark green, medium-sharply

medium-dense- to sparse-serrated and flat at margin, with slightly raised upper surface, acuminate apex, and
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medium texture. The coefficient of variation of 12 characters ranged from 38.07% to 77.90% , with the average

value of 58.70%, and the genetic diversity index was 0.51~1.05, with the average value of 0.81. The variation

coefficient of 18 quality components of the 27 resources ranged from 4.86% to 71.32%, with an average of

28.29% ; the diversity index ranged from 1.59 to 2.03, with an average of 1.86; the principal component analysis

indicated that the cumulative contribution rate of the first 5 principal components was 84.36%. The resources were

divided into 5 groups. Group I contained 15 resources, which were divided into two subgroups. Both Group II and

Group III contained 5 resources, while Group IV and Group V contained 1 resource each. One low-caffeine and 3

high-caffeine tea plant resources were preliminarily screened out. This study provides a basis for the exploration

and utilization of Mangshan tea plant resources and researches in the evolution of tea plants in Hunan province.

Key words: Mangshan in Hunan; tea plant; germplasm resources; quality traits; genetic diversity
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Table 1 Resources and sources of Mangshan tea
s RS S o RS Sl R PR S S
Number Resource Sources Number Resource Sources Number Resource Sources

number number number

1 MS000 TRE 12 MSO011 THAASE || 23 MS026 Ko
2 MS001 ARG || 13 MS016 THAARYT || 24 MS027 AEABT
3 MS002 WL 14 MS017 THIARYT || 25 MS028 IR
4 MS003 T 15 MS018 o A 26 MS029 o
5 MS004 TFAIARGE || 16 MS019 R ufe 27 MS030 THIABL
6 MS005 TR 17 MS020 AL || 28 MS031 THIABL
7 MS006 TR 18 MS021 AT || 29 MS032 FAIARYT
8 MS007 L 19 MS022 THAARYT || 30 MS033 e
9 MS008 UL 20 MS023 R af 31 MS042 VAR
10 MS009 L0y 21 MS024 ESEupi 32 GD1 RERLEY
11 MS010 B || 22 MS025 Kop 33 GD2 REALUT

&2 FRMERER

Table 2 Character description of tea plant

MR 53] Classification of character description
Pk Character
0 1 2 3 4 5

#4751 Plant type HEAR INFRAC EiFN

W% Growth habit JEA EIF K T

ZEM (@35 Young leaf color EH© LA, IRERAD, gk, v L)

R Young leaf pubescence o b i % L2

%, Leaf color e Lk, 2R, TRERAD,

%% Leaf margin undulation S (el b8

{525 B Density of leaf serration s L B

M5 TR B Depth of leaf serration H e %

Ik 85 B Sharpness of leaf serration L3 e fifi

I Leaf upper surface F Tl [l

2% Leaf apex 2R LN Blige N

M Jfi Leaf texture R h fifi

2 ERI I 4 326 cm.,

2.1 FLUEMMRFEEVEEREESFE
XF 24 Uy IR AT T A A PR S e, 25 R
WI(3R3), WAL Z /N AR (79.20% ), B & 2 h
B AR (87.50% ), £ T3 AW & 2t 2 R ILH
B (83.30% ) sl /D E T (16.70% ), 2 M A3 IR &% 4
(54.20% ) B8 B2 45, ( 29.20% ), W (8,247 {5, ( 45.80% )
BIRER A (41.70% ), I 74 147 %% 5 v (54.20% ) 5%
i (45.80% ). 58 B 1 (54.20% ), M4 (75.00% ),
TR A (50.00% ), 2R T 22 (170.80% ),
B 0 (54.20% ) ;5 B 180~620 cm, F ¥ E

25 1L AR 0 0 0 D 1 R o A A S 2 R DL
23, 12 PRI 2 S R K 38.07%~77.90%, *F-
BIE K 58.70%, Hrh A8 S R AR /N 2 2 i H
B, R BUR KR MR IR, A8 7 RBEKR Y
A I8 (69.03% ), I 14 B BE (69.02% )., 2 it {515
(67.97% ). " i (67.97% ) F1 M 1 (67.57% ) %,
12 MR Z AR BN 0.51~1.05, P 3 (E H
0.81, e K YA 14 TR B, U= M2 8 B (11.00 ).
M (0.98 ), 2635 (10.98 ) i (10.98 ) Al T
(0.97 ), /NSRS BRI AR TR A .
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Table 3 Distribution frequency and diversity of 24 tea plant resources from Mangshan

PER LERNTiiBoN et (% ) T FRE (%) ZREMEAR L
Character Character description Proportion cV H'
R Plant type AR 12.50 46.43 0.68
IR 79.20
EIN 8.30
W2 Growth habit Hor 87.50 48.15 0.51
2RIk 8.30
PiNiid 4.20
ZEM-{2 Young leaf color E =i 0 67.97 0.98
WLk, 29.20
REk, 54.20
g 16.70
<=3 0
ZEMHE Young leaf pubescence g 83.30 38.07 0.51
b 16.70
GH 0
EZ 0
LES 0
M-8, Leaf color gk 0 69.03 0.98
ek, 12.50
£ 3ul 45.80
ek, 41.70
%% Leaf margin undulation F 75.00 55.00 0.70
Tl 20.80
i 4.20
1574 B Density of leaf serration i 45.80 50.90 0.72
oa 54.20
# 0
AR FE Depth of leaf serration 53 41.70 77.90 1.05
GH 37.50
oS 20.80
81 Sharpness of leaf serration B 25.00 69.02 1.00
H 54.20
fi 20.80
I-Ti Leaf upper surface F 37.50 67.57 0.97
B ™ 50.00
[E3i 12.50
1243 Leaf apex 2R 29.20 46.43 0.64
RN 70.80
ik 0
RN 0
Ji Leaf texture ER 16.70 67.97 0.98
H 54.20
fii 29.20
- Mean 58.70 0.81

CV: Coefficient of variation, the same as below
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UF LT A A% b BT ARRAIE

27 132 LA 5% U5 14D o BB 1 X8 2 RE MR
BCH ) 0 1.86, AL HE N 1.59~2.03, A4S
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Table 4 Basic statistical parameters and genetic diversity indexes of main quality components

BB S ONIE] /ME M b ERFRE(%)  ZREMFREL
Quality component Max. Min. Mean SD cv H'
K Z 1) (% ) Tea polyphenols 38.43 25.55 32.40 3.23 9.96 2.00
H KRR (% ) Amino acids 4.28 231 3.17 0.45 14.29 1.92
{34 Lt Ratio of tea polyphenols to amino acids 15.17 6.91 10.44 2.01 19.26 1.96
WIERR ( % ) Caffeine 5.45 1.35 4.34 0.78 17.98 1.66
JKIZHW (% ) Water extract 47.51 38.62 42.21 2.05 4.86 1.80
BT LA HE (% ) Gallocatechin 1.00 0.28 0.61 0.19 31.87 2.03
FWETILEZE (% ) Epigallocatechin 1.35 0.18 0.68 0.34 49.51 1.88
JL%# (% ) Catechin 0.93 0.23 0.48 0.16 33.81 1.82
F)LASE (% ) Epicatechin 0.84 0.13 0.45 0.16 35.25 1.98
FREETILERIEE TN (% ) Epigallocatechin gallate 8.04 451 6.69 0.90 13.39 1.99
BEF LR FE BB FIRE (% ) Gallocatechin gallate 3.66 1.50 2.76 0.56 20.27 1.86
FILASE B TIREE (% ) Epicatechin gallate 423 1.53 2.51 0.71 28.29 1.83
ATl ( % ) Theobromine 0.85 0.12 0.32 0.16 48.90 1.71
A5 ( % ) Theophylline 0.05 0 0.01 0.01 71.32 1.59
JLZEE Bt (% ) Total catechins 16.85 11.52 14.18 1.35 9.50 1.92
AR LA 2 (% ) Non-ester catechins 3.18 1.20 222 0.58 25.97 2.00
M LS % (% ) Ester catechins 14.71 8.33 11.96 1.49 12.45 1.94
JLASE S THE % ( % ) Catechin quality index 48.83 4.57 18.21 11.36 62.37 1.65

SD: Standard deviation
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())& GCG, Hk & ECG 1 C; 55 5 E Rl simk R N
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Table 5 Principal component analysis of 27 tea resources from Mangshan

SRS T 43 Principal component

Quality component 1 2 3 4 5
A5 Z W} Tea polyphenols 0.120 0.015 0.072 0.213 -0.062
IR Amino acids -0.047 -0.215 0.158 0.225 0.188
f3 % 1t Ratio of tea polyphenols to amino acids 0.102 0.167 -0.056 -0.063 -0.153
WNHERS Caffeine 0.107 -0.119 0.145 0.088 0.077
7KiZ 4 Water extract -0.100 0.112 0.108 -0.235 0.098
W F LA % Gallocatechin 0.026 -0.039 0.043 -0.128 0.751
FWE T ILZRE Epigallocatechin -0.109 0.104 -0.013 0.211 0.234
JLAS & Catechin 0.025 0.058 0.380 -0.288 -0.225
#¢JLAS % Epicatechin -0.022 0.221 0.175 0.115 0.071
REETILFZE R EFIAN Epigallocatechin gallate 0.103 0.092 -0.198 0.086 0.244
BETILAEBE TR Gallocatechin gallate 0.080 -0.013 0.032 -0.439 0.103
F LR B TR Epicatechin gallate 0.080 0.073 0.253 0.315 -0.119
A AT 4 Theobromine 0.064 0.088 -0.271 -0.047 -0.018
250 Theophylline 0.037 -0.153 0.182 -0.027 0.090
JLZEE B Total catechins 0.103 0.169 0.094 0.039 0.197
JERREJLASE Non-ester catechins -0.096 0.176 0.183 -0.005 0.129
Jis % )L 45 % Ester catechins 0.130 0.085 0.014 0.038 0.128
JLZEE T T AL Catechin quality index 0.113 -0.133 0.053 -0.085 -0.031
WIAFHIEE Initial eigenvalue 7.13 3.38 2.00 1.58 1.09
BTHk (% ) Contribution 39.61 18.79 11.11 8.78 6.05
S5k R ( % ) Cumulative contribution 39.61 58.40 69.52 78.31 84.36

/]
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il JOT B B R A T SR 2400 (I 1), S5 BRIR
Bk 10 B, AT LCKE 27 (28 LR R IR R 5 428
B S T 2RBEES 15 Iy WER, IR i 1 2 R,
MS017.,MS030, MS005 ., MS027, MS007 . MS032
F1MS033 5 4 12, MS021 ., MS023, MS022 .
MS028 . MS029 ., MS016., MS004 F1 MS024 % 4 1
ARE 55 T 2EBEAES 5 0 %I . MSO11, MS025 .
MS018 ., MS019 F1 MS010, 45 T 28 B 43 45 5 43 %
J5: MS026 . MS031,MS000, MS001.GD2., GDI
1 MS042 43 S Bt Ry 565 IV R BERNSE V 268E, 5 HA

3N KHE AL BE B e, Horh MS042 55 H: At B
Ui S oh = S U c: = AT S 0 BN | B || 5 1 A
3% W P e 255 B L T ] B AT EC B R N AE B
2540, HoAh i B A 2 R A T 2EHE
o VR R B A, B L 10,41, 8 41 R 3
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Squared Euclidean distance

B1 27 BFELFERBRESRESITE
Fig.1 Cluster analysis of 27 tea plant resources from
Mangshan based on quality components

R6 SOTEBHEERMBEMIILR

Table 6 Comparison of main quality components of 5 groups

T AR K I A 5 T e T, T AR IR e /N e S A
HEZME, 36 M ATTARZWEES 97.22% TTH
B/ H T, 78 NN LA RS BEA 78.20%

o1 o5 12 o M
Group | Group 1 Group Il

S W VIR 5BV IHE
Main quality component THE + A5t THfE « A2t THfE « A2t Group IV Group V

FrifE2 EX brifE 2 EX brifi 2 EX

X+SD cv X+SD cv X+SD cv
KW (%) 32.13 £2.3b 7.15  36.43+1.35a 371 285+2.53¢ 8.87 33.61 345
Tea polyphenols
IR (% ) 3.12+032a 1022  2.83+043b  15.19 334+043a  13.01 428 3.83
Amino acids
i L 1041£127b 1223 13.11+193a  14.74 8.65+ 1.3c¢ 15.09 7.85 9.02
Ratio of tea polyphenols to amino
acids
WIMER (% ) 446 +0.33a 735  43+0.62a 14.37 3.76+1.57a  41.77 5.25 481
Caffeine
K (%) 41.98 +1.35b 322 4425+0.71a 1.61  39.84 +0.96¢ 241 4751 41.92
Water extract
WETFILERE (%) 0.62+0.2a 3251  0.47+0.03b 6.94 0.78 +0.14a  17.65 0.37 0.48
Gallocatechin
KEETILEZE (%) 0.64+022b 3392  035£0.08c  22.90 1.11+0.18a  16.53 0.18 1.30
Epigallocatechin
JL45% (% ) Catechin 049+0.18a  36.64 0.59+0.11a  18.61 0.35+0.08b  23.58 0.51 0.38
# LK% (% ) Epicatechin 0.44+0.15a 3390 045+0.17a  37.05 0.46+0.12a  26.32 0.28 0.84
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xzel&)
EAE S £ ESE £ BSiE
Group | Group Il Group Il
FE TS EIVEHE VIR
Main quality component FHIME = A5t T A5 T A5 Group IV Group V
brife 22 EX44 brife 2 EX bR RE
X+SD cv X+SD cv X+SD cv
REETILFEZBLE TN (%)  681+085 1248 7.4 +0.49 6.69 576+0.77c  13.29 6.10 6.54
Epigallocatechin gallate
WETILAREBE FIRES (%) 276+044b  16.04 325+038a  11.85 231+0.23¢ 9.76 3.65 1.50
Gallocatechin gallate
FIRREE TR (%) 234+042b  18.10 3.26x0.73a  22.34 195+0.62b  31.86 2.69 3.98
Epicatechin gallate
g (% ) 033+0.12a 3549  042+025a  59.61 025+0.16a  61.68 0.17 0.20
Theobromine
2508 (% ) 0.02+0.0l1a 5322  0.01+0.00a 3593 0.01+0.0la 84.74 0.05 0.01
Theophylline
ILRZREERE (%) 14.1+1.16b 820 15.77+0.68a 434  12.73+0.8¢c 6.27 13.79 15.03
Total catechins
AEERALA R (%) 2.19+058a 2670 1.86+027b  14.47 2.70 £ 0.30a 11.13 1.34 3.01
Non-ester catechins
AEBRALASFE LB (%) 1553 £0.04b 2424 11.79+0.0lc 1213 2121+0.04a  16.77 9.72 20.02
Non-ester catechin ratio
FE AL ZE (%) 11.91 +1.02b 8.54 13.91+0.54a 3.87  10.03+1.0lc  10.07 12.44 12.02
Ester catechins
BEHYLASE i (%) 84.47 +0.04a 443 8821+0.0la 1.62  78.79 = 0.04c 4.56 90.28 79.98
Ester catechin ratio
LA FE TR (% ) 16.05+587b  36.55 31.63+7.75a  24.50 7.16+1.68c  23.49 48.83 80.83

Catechin quality index

A NEG PRI REE (0.05 ) 20475 55 IVZETE 55 V SRR A X0 0 A4 2 8 A B o3

Different lowercase letters indicate the significance ( 0.05 ) analysis, Class IV and class V data are the corresponding main quality component values
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Table 7 Germplasms with rare and top quality components and other special germplasms

FEIFZA Germplasm type

Mk Property

TR FR Germplasm name

FESEFTT LR Rare germplasms

LA PR Top germplasms

;H\:,ﬂl_{[lﬂ

Other special germplasms{ 2]

RZW R = 250%

iR < 1.5%

s = 5.0%

FEREE= 4.0%

7Kz ¥ >45.0%

s )L & >120.0 mg/g

MS000.MS001,MS004 . MS005,.MS007 . MS010., MSO011,MS016.MS017.,
MS018.MS019,MS021,MS022, MS023 ., MS024 . MS025, MS026 . MS027 .
MS028 ,MS029 , MS030,MS031,MS032, MS033,GD1,GD2, MS042

MS031

MS000,MS042 . MS028

MS042

MS042 . MS019

MS004 ., MS005.MS007,MS010,MS017 . MS018 . MS018.MS019 ., MS021 .
MS022 , MS025,MS027,MS030, GD1,MS042
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A = 22 %

HPEHBREZH T, AT IES 1979
SRR XN, W] BE AN R EILRRRE Y 2 SRR,
ARWFFERY BT IR BERL 1979 AE VA IR T 54 | X
FIRESE 2 I AR A 2R M BB TR SRR A7
SR BRI

fite JBE I A 43 BT 43 SR e B, 2 LU AT R U R
o B W 2R, LR R A RILAFE R
18 B - 24948 S R BCR 30.24% , 4 F 53 4 5
P A ZRE YRR (37.10% ) VOV 98 43 TG M T W U
(25.80% ) "'z, CAMISERM, ILERN SR
IR 22 5 56 20 B U AL AU o8 g & %
BEXECHCH & m ECHMCHBILAREM
FE 5 R AR TR AL LAS 2 He B, 52 R B IR A g 2
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TR BIR BB IR S AR AN R EL kK
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P AL B A L, SR e
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i ST AT A A TR T AR SE I 27 13 3E 1L
FGE T 1 AFE LB SR A A 5 U
SEGE K R ILIE ; MS032, MS033 . GD2 5 2578 F 45
AL IR

I8 LA B O R A LR B N 2.31%0~4.28%,
WL BN 25.55%~38.43%, Kiz W) & &N
38.629%~47.51% , S ) PRFEILZE
RS R Y AR ST 2R L 2R R
Wi P B o 1.35%~5.45% , 75 5 BB 17.98%,
MR SR ZE 1L b a8 LU VKL RE , 76 g 04 1L
kBT 2 B B g IR, WY s 2 1
DX AT B PR 24 . MS03 1 MR &5 B i 2% 2
SRR R 1.35% , AT AR A AT R 5 525 1 R o
MS042 28 KR & 1 hy 4.28% , HEy & 1Ll 7.85, 7]
H) AN B4k 25 %8R 20, EGC & 1 & il EGC (5 L
ARE A R, A BT I 22538 M A A%
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