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Abstract: [ Objective | This study analyzes the genetic diversity of tea plant germplasm resources in Ji-

angxi, thus providing theoretical reference for the improvement and utilization of local tea varieties.[ Method ]
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From 2020 to 2021, biological trait identification and genetic diversity analysis were implemented with 28 indi-
vidual tea plant resources collected through screening. Principal component analysis and cluster analysis were
carried out on the characteristic biochemical components of 15 tea resources with better comprehensive growth
performance , and the resources with higher quality traits were screened out.[ Result |28 tea germplasm resourc-
es were mainly shrub—type, semi—open tree, and middle-leaf species.The color of buds and leaves was mostly
light green, and the amount of hairs of buds and leaves were at a low or medium level.The coefficient of varia-
tion of biological characteristics of 28 tea resources was 12.66%-47.94% , and the variation range of genetic di-
versity index was 0.04-2.03. Among the 28 resources, the coefficient of variation of characteristic biochemical
components of the 15 tea resources was 14.18%—33.03%, and the variation range of the diversity index was
1.84-1.99.The 15 tea plant resources were clustered into 4 categories by cluster analysis, the first and second
groups were suitable for black tea production, and the third and fourth ones were both red and green tea resoure-
es.The results of principal component analysis showed that the first two principal components retained 78.38%
of the diversity information of the six main biochemical components.According to the comprehensive score cal-
culation of the principal components, the top five resources are M2111, M2112, M2125, M2115, M2127.Five
high tea polyphenol resources, two high caffeine resources, and eight high water extract resources are prelimi-
narily identified.[ Conclusion ] Jiangxi tea germplasm resources are rich in genetic diversity and of huge poten-
tial for improvement of bud and leaf traits such as leaf length, leaf width, and number of teeth, as well as quality
traits such as catechins and tea polyphenols.The excellent resources screened out can be directly used in pro-
duction or used as parent materials for the improvement of new varieties of Ninghong black tea.

Keywords: tea plant; germplasm resources ; Jiangxi ; genetic diversity ; cluster analysis ; principal component

analysis
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Tab.l1 Basic information of 28 tea plant germplasm resources in Jiangxi Province

Jre PR PN g P37
Number Germplasms accession Name Plant type Origin
1 M2101 M i 35 HEAR VLPGE R B
2 M2102 xS AR VLK B
3 M2103 25 HEAR VANILEE () &=
4 M2104 Al 245 HEAR TLPEEK B
5 M2105 K55 HEAR VLK B
6 M2106 il 345 HEAR LG K B
7 M2107 RS HEAR TLPE K B
8 M2108 15 HEAR TLVE K B
9 M2109 ZEYEFp HEAR TLVGZEE B
10 M2110 U HEAR PN Y
11 M2111 U A= Fh HEAR KL L
12 M2112 JUIEHF A B HEA (CZN N
13 M2113 JUe B EE R HEAR B JLE
14 M2114 JLIe ST A= Fh HEAR 7K LA L
15 M2115 TR B A Fi HEA (CZIN N
16 M2116 JUIE B EE R HEAR B JLE
17 M2117 JUJE 5 A Fip HEAR KL L
18 M2118 JUIR B A Fi A &K L
19 M2119 s YR A HEAR KU AT
20 M2120 S TR A i HEAR KU EAT
21 M2121 WS R B AE R HEAR KIS
22 M2122 ERAE X7 HEAR KU AT
23 M2123 T B A i HEAR KU EAT
24 M2124 A 2 A o HAR [FE=R5N e
25 M2125 o 2 B o HEAR [E=RaT i
26 M2126 EIL62 % HEAR TLPEEK B
27 M2127 R HEAR VLK B
28 M2128 YUY/ HEAR LYK B

1.2 KEHE

A2 MR DT AN S FIAE it 1 A 2 BE R 52 S5 CAR R P 5 6 0 65 8 2 AR R A ) (NY/T 1312—
2007) BT, T 2022 FE 5 24— 2F M BRER IO R G R TG J5 . 75 CHET 0= ft, T O)
FEF T AR 2 o KI5 2 2 18 GB/T 8305—2013; 25 £ i & 71l & 2 8 GB/T 8313—
2008 ; 24 FE iR 7 I 7 2 B GB/T 8314—2013 ; MIHERR, % £ I & 2 18 GB/T 8312—2013; JLAS R & &I E
Z: HE BT T 2 i
1.3 Sitatn

SR 0 RO A A A R0 Z AR B0 B R ) Excel 2003, 35 B0 23 FERE 2 70 B 2R ] SPSS 22.0
GO, AR RO TR S BT ER SN 51 R Shannon—Weaver {5 8 548
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2.1 FHMRABREDERREEESHENE

XF 28 {3 AR P BT G IR AT T AW AR , it R (38 2) 2 2R I, 28 43 V14 b 5 A5 % 9 5 LA
TEARIL(100%) B 225K T (71.43%) ikl (82.15%) Jy 3, MIE £ 0 W B I (46.43% ) 85 K 6 8 1
(39.29%) , M- (ol R 4% (57.14% ) , M5 45 (60.71% ) , TR (78.57% ) , ZE M (A5 LAIR 2% (39.29% )
F, M B L RN (53.57%) 8145 (39.29%) . 134T MR AEARAOAE S R BGE R 17.6190~47.94%

SEHIE N 30.02% , Ho AR S5 2R B K Y 2 & R
1.39,F-Y4{E M 0.84
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Tab.2 Distribution frequency and diversity of quality characters of 28 tea plant resources from Jiangxi

F AR/ N R I iR Z AR AR E D 0.04~

PEAR PRIRA AR PEAR 5347 Hef5l19% K BRRB% AR
Character Character description Proportion Classification CcvV Diversity index

LR JERYA 14.29
Growth habit B SIE 71.43 3 26.26 0.80

HIT 14.29

sy AN 7N 3.57

Leaf size h 82.15
4 27.10 0.63

PN 7.14

Rk 7.14

- T RE 0.00

Leaf shape YRR 14.29
. 4 20.80 1.00

W 46.43

A 39.29

8, Lk 0.00

Leaf color B4k 14.29
4 20.88 0.96

ax 28.57

ek 57.14

- i FAR 21.43
Leaf texture L 60.71 3 31.30 0.94

fii 17.86

- N 42.86
Leaf body F 25.00 3 44.61 1.07

B 32.14

H1H A 36.00
Leaf upper surface B3 52.00 3 35.59 0.95

B ik 12.00

3 5,7 96.43
2 17.61 0.04

Leaf base T B 3.57

LN a4k 14.29

Leaf apex bl AN 78.57
4 32.16 0.66

Bl 0.00

[ 7.14

IH-45% S 0.00
Leaf margin undulation I7¢)d 35.71 3 17.81 0.65

i3 64.29
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RN PR T A PR 315 L 151/% Vig B FEU%  ZRPEIRE(H)
Character Character description Proportion Classification CvV Diversity index
2R HH 3.57
Young bud and leaf color YL 21.43
hRax 39.29
53 3.57 7 43.89 1.39
ok 21.43
a 0.00
E$48 10.71
M HEE 7 0.00
Young bud and leaf hair 7> 53.57
oK 39.29 5 24.25 0.87
24 7.14
Fiz 0.00
K M 50.00
Germination density H 17.86 3 47.94 0.97
g 32.14

B PEIR (2 3) 40t T, 28 Iy AR 5 1Y 6 B PR AB A5 19748 7 RABGE N 12.66%~20.00%
SF-YE A 16.65% , Horh A8 5 2 5 R I 2 2 R (20.00% ), 28 53 R B /INI R T2 $8 81 (12.66% ) o
6 M HE MR Z AR R IR M 0.93~2.03, SE A 1.64, Hoih S REVERE Bl K Ry R 5(2.03) , H:
PRI (2.00) AR 15%0(1.96) IFFE(1.49) MR EE(1.45) kAT 42(0.93) .

®3 HIAFMARRFHEMRERZRSHNE

Tab.3 Difference and diversity of quantitative characters of 28 Jiangxi tea germplasm resources

PR RRME R/ME A hRiEE Wz BRFEBI% ZFEEIRE(H)
Character Maximum Minimun Average SD R CV Diversity index
ik
11.40 6.00 8.42 1.26 5.40 14.96 2.00
Leaf length
5
5.15 2.28 3.62 0.63 2.87 17.40 1.49
Leaf width
-4 £
2.98 1.79 2.37 0.30 1.19 12.66 2.03
Leaf shape index
a4 %
92.00 38.50 63.02 12.36 53.50 19.61 1.96
Number of leaf serration
R
0.35 0.13 0.25 0.05 0.22 20.00 1.45
Leaf thickness
o %
13.00 7.00 9.22 1.41 8.00 15.29 0.93

Pairs of leaf veins

22 FEMMREREEZEURS RIEESHEYE

XoF 28 £y B T R 15 0 A A BT R UR AT AL T (R 4) 6 1 FE AL b, AR
F B K R i 25 TR (33.03%) , LR A By 2 L (28.11%) \MIHERK (26.59% ) LA EK (21.77%) F%
LW (15.62%) , KiZ W& 78 5 R BUR /N, T 14.18% , 178 5 280N 23.22% ., 6P, i 9 4 ik
iR 76 6 TLH5 B 110 25 R Vs 0 d5c K, T /KU 0 40 A il VB g /DN o RO 3 A R TR 1 S 1A 1.37 %~
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3.68%, “F-HI{H R 2.18%, 10 9y B U5 1) G iiF 25 2 BE 1R % i = TP 39ME . KR ) & = Yu Bl 32.9%~
57.65% , V-3 J 45.85% , 8 153 BF U5 1) /K12 ) 55tk 5 T 45% , HH LR WAVEVE A5 8 & 0 o 6t
MR 75 VI N 2.16%0~5.30% , 4118 3.6 1% , 2 153 25 W 05 DR W B 55 8 v T~ 5%, J8 e WAk 8 1 5 2%
LM A 15.57%~26.55% ,~F-YME 1 22.85%, 5 U3 B SR R 2R 2 W & i T 25% 5 ILAS R A L
B BT, SRR AR TR R ZL A A0 608 s B e e E MR, LAS E A& R N 5.94%~
14.18% , V¥ 1 10.29% , 8 1y ZE W L IR 1 LA R & f o TV 394, 255 MERR 25 219 & i U6 IH 15 (0 4%
B GEUR s K 2 RS IR R LT A A0 GRS T T B A R . I 2 LR, 1S e i rh (KT 8 1Y
PEIRIL 205 AT 8~ 11 MIBEURA S 03, i T 1L B8R A 8 4 .

HH 2 4 A, 15 0y 25 B I Y 32 B AR A o3 (M 35t A% Z REVETE B (H' ) 22180 1.84~1.99 , -1 35t % Z2 4
PEFR O 1.93, I FE WA Z RN . 6 ARS8 bR, 2288 P 4 Ei0 A 2 o ME B o
(1.99) ; R A B 2 1 (1.96) A5 22 W3 (1.93) JiE 2§ 2 612 (1.93) FULAS R &1 (1.93) , fe/ N /K IR )
(1.84) , 2 W mh kR AE T8 A 4 VT 0 S5 o 5 P ) 2R A )02

x4 FTEEURSWERFGITS MBS S REEIEH

Tab.4 Basic statistical parameters and genetic diversity index of the main biochemical components

Ay SN HR/ME F-HME PRt W2z ARREBU% LR
Biochemical composition ~ Maximun ~ Minimum Average SD R CvV Diversity index

R W/% TP 26.55 15.57 22.85 3.57 10.98 15.62 1.93
T B B IEWR /% FAA 3.68 1.37 2.18 0.72 2.31 33.03 1.93
WIHERS/% Caffeine 5.30 2.16 3.61 0.96 3.14 26.59 1.99
JLAE & /% Catechin 14.18 5.94 10.29 224 8.24 21.77 1.93
KB 1%

57.65 32.9 45.85 6.50 24.75 14.18 1.84

Water extraction

4 L TP/AA 17.94 6.48 11.56 3.25 11.46 28.11 1.96
2.3 HEWESERSSITTEN

PL15 3 B2 Y 6 A =2 AR AU AT E L5 0 B (3 5) L il 24 = hi a3 i) R TR AR 14 51 78.38% ,
W AR IG5 B TTRBREE G IR 15 B8 55 1 =05 B BTk K 43.68% , DRk K1Y
JEILAE R (0.94) , KU ZE 21 (0.92) 5 045 2 T 143 1 DTER 3835 34.70% , 5Tk e K 1Y) by 570 (1 10 25 2 5
M2 (-0.90) , U h B2 1 (0.89) .
®5 IAZMMREEERS

Tab.5 Analysis of the main component of Jiangxi tea germplasm resources

s B v F A2 BIRE| FERS 1 F A2

Item PC1 PC2 Item PC1 PC2
REE TP 0.92 -0.11 WyE L TP/AA 0.14 0.89
T B A ILTR FAA 0.37 -0.90 FHHEMR Egienvalues 2.62 2.08
WiHERH, Caffeine 0.16 0.66 TR /% CR 43.68 34.70
JLZEE Catechin 0.94 0.06 2Tk /% CCR 43.68 78.38
JKIZ ¥ Water extraction 0.85 0.16

XF 15 28 B GEIRBEA T F L1 A MEE G AR (BR 6) o M EMUIMS 40K E , EM Y 4537055
AR GEIR M2111 M2112 M2115, 2B 3 43 HF A= 240 0 Y AH 5 LAt 12 07 B A= B U Bl b 5 2 A0 WU A 7 22
13 2 JO R PN 5 0 e S T T P B B AR S, AR A A 3 400 B TR M2123 \M2106 . M2124, i it i
T EARTEAR . R VA RO R M2111 \M2125 \M2112, F B 3 43 B A= SR % Pl 7 4 W%
Ve FL A A B R A 2 BE TR 5 T A A B R A 5 . IR A AR R L AR HERT S A ARl
M2111.,M2112 ., M2125 M2115 M2127, 1 2 5348 7K JUIA L HEF A= Z AR B8R RN 1 43 2= Y 2B P g i 27 5 3R R



T 1472 - UL PN a4t

DLt AP I T 0.5 70, X SEZA IR AT Sy 8K Ml IX 7 21O 2 B s e 7 4R AR
F6 FRMEABREBLEUBINERD BT

Tab.6 The main component score and ranking of the main biochemical components of tea plant resources

GRS FHF Y, 135 TR Y, 155 Zatin HEe44
Germplasms accession Y, score Y, score Integrate score Ranking
M2111 1.53 1.49 1.51 1
M2112 1.05 1.19 1.11 2
M2125 0.32 1.38 0.79 3
M2115 0.94 -0.47 0.32 4
M2127 0.91 -0.69 0.2 5
M2107 0.14 0.3 0.21 6
M2126 -0.11 0.2 0.02 7
M2128 -0.65 0.54 -0.12 8
M2118 0.35 -0.78 -0.15 9
M2116 0.52 -1.59 -0.42 10
M2124 -0.75 -0.17 -0.49 11
M2109 -0.6 -0.41 -0.52 12
M2106 -1.84 0.67 -0.72 13
M2117 0.09 -1.88 -0.78 14
M2123 -1.89 0.23 -0.95 15
24 ERRSBENH
HRA 61 £ AL AT HE bR 6 15 03 TG b ;o MOER Genededisanee

AW IR AT RIS B il 1 iR, S fE M2115 ' ' ' ' '
FEES R S B, AT LORE 15 3 25 0R T4k 4 A2 BE M2127
(7] Fof AR A R 2 5 SR X6 4 AR Y 2 B A ARl i o11o
17T B H (£ T). J FRIZE Cluster |
VB T S AAW BT, 5 A SR
11 33.33% , BL SRS GO R AE = LR 51547
HEA4 b TS B B M o 00 T[] seat crusers
(2.08%) 455 3 J5 B (2.8200) R4, 2 2wy o it . 01"
MAERR R KRB SR LA RS &R Mz12
B, B 4 Bk 25.95% . 4.23% . 52.70% . M2116
12.10% , B 52 HCSF- Y (R A 13.47 , J2 i i 21 25 2 M2118
HIRTR . S8 2 2B BEELE T 3 IR, S FEAS Bk M2117 [
B9 13.33%, A5 2 W B B A LR KR Y& M2109 [
L Z S R 4 KBRS RT3 0 W
KR, 5 5N 22.43% . 1.73% ., 42.18% . oias
8.820 MM & BHRAR P91 0 2.83% R[] e clusers
POy 13,19, B TR AL ARIMB IR 53T g e o s ot 7 6 R IR 25007
WESHARMTEI, HFEALIR33.33%, BHEM byt Cluster analysis plot of Jiangxi tea plant germplasm
S, FE R 2.82% , K LW kiR resources based on main biochemical components traits
LA RSB TE LR, FME 5N
22.76% .46.15% ,10.52% , WIIHERR & A%, 2B 3.22% , [y 4 L ik 8.34, R LTk e R PR IR, Mish 4 2%
BEE T2, R E RS HEA TR TR, A2 B S 25 KRS

M2111

M2125

HF3RBE Cluster 3
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LA E S BT 3 BB AR, 5 B 15.96% . 1.49% .30.83% .7.38% , Wil MER & 4 =, (K T
S5 L ERE B R 4.19% , 1 2 6 R 10.76% , J& 3 il £L 2 e il B B i
RT FREBITEEUHDILE
Tab.7 The main biochemical component comparison of different clusters

25 1 258 Cluster I 25 2 25BE Cluster 2 25 325HE Cluster 3 %5 4 25R¥E Cluster 4

KRt
BN
Clusters F/ME EBKRME PHE B/ME BKE TPHE BME O ERME CPHE BME O BKRE CFHE
Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average
KZW%
P 24.66 26.55 25.95 21.53 23.58 22.43 18.34 25.90 22.76 15.57 16.35 15.96
S IR %
1.37 2.78 2.08 1.39 2.05 1.73 1.96 3.68 2.82 1.38 1.60 1.49
FAA
WG/ %
3.23 5.21 4.23 2.37 3.32 2.83 2.16 4.10 3.22 3.07 5.30 4.19
Caffeine
7Kz 1%
49.55 57.65 52.70 41.54 43.04 42.18 4431 48.14 46.15 27.61 34.05 30.83
Water extraction
JLZER 1%
9.53 14.18 12.10 5.94 12.04 8.82 9.68 11.78 10.52 6.96 7.79 7.38
Catechin
[LE-4ed
TPIAA 9.36 17.94 13.47 11.53 15.46 13.19 6.48 10.76 8.34 10.25 11.27 10.76

25 REFWFIREGIE

R A Ak 50 D 2 1 45 51 (3R 8) T A, A5 2 0 5 it s 1 25% (BRI AT S0y, 43 1 M2111 . M2112,
M2115.M2125 . M2127, J& /=5 45 22 B 55 5 5 O MERR 55 42 55 T 5% RO 9E AT 2 403, 4300 M2111 fTM2112, )%
T UM MERRZE YR s M2107 . M2111 . M2112 . M2115 M2116 %5 8 3 ZE MW JEU/K IR W) & 8 T 45% , J@ i /K 5
MY REUR . ZEAMTE , M2111 R0 M2112 B8 U8 5 it 3R BLAE 15 15 28 W ¢ I v s R AR S, Lk M2125
M2115 FIM2127, 3% SAR AR GEIR FT IR ASZH VR 25 428 B AP ISR AR B sl 2R A, X ek R T 40 2%
i i HLA AR

*8 FTEEUBSBHBER

Tab.8 The relatively special resources of main biochemical components

g et [ERIN =Y 78 VIR >
Germplasm types Character Germplasm number
CEE2 KREW G >25%
M2111,M2112,M2115,M2125,M2127
High in total polypehnol (TP) TP>25%
15 B WE B, 7 >5%
M2111,M2112
High in caffeine Caffeine>5%
K= ) KB Y& E=45%
M2107,M2111,M2112,M2115,M2116,M2118,M2125,M2127
High in water extraction Water extraction=45%

3 gitEitig
3.1 28 EMFREREMNEYEERIFES SHEMESH

FEP A W2 PR A FL 2R s A 2 e 5 IR SRR R 25 6 3R L, ELAT a5 0 S 1 A X
R M, AR ZAR AR I G UR Ve 0 28 i AR A MR R MR B A st % 2 e
e EDUL EL AT PR B0 A7 0 5K A X 28 43 VI VG ASA R TG IR 1Y) 19 A ZF AR W R A T 22 R
TR IR, 134 B PR (28 S RENTE 17.61%~47.94% , F-391E 1 30.02% , 18t 4% 2 REVEFE B 1R R 0.04~
1.39, B1H 4 0.84; 6 /> E MR 19728 5 R ALAE 12.66%~20.00% , Y1 9 16.65% , 844 22 FE1E$6 5078 iy



L 1474 - L S N el At

0.93~2.03, ¥J{H K 1.64. VL P4 A5 B B8 U A= 4 2 o i PR R 9 7 35 728 5 R 800(30.02% ) 5 A= 24 Bt PRk
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FENF B A ER 9 A O TR EL A B R s L 2 L R RV R . R L At il DX S AR a5 AL 2 R
G AT EE AR IR VLV A B R A ) RO B a5t AR 2 R P A0 (1.09) &5 T DU 1 ot i B A DR A R
(0.79)" | 7 5 MG B 1L B A5 AR B U (0.42)M 53 5 5 ERP U (0.68) ™, ELAAIK T 25 T 2 A% Hb Jr i o
(1.94)1; J5t & PR IR 1 SF 25 388 4% 22 M 45 %0 (0.84) 15 470 M M3 1 45 B 5 98 (0.96) ™ 0 JC 4% b % IR
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