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Abstract: [ Objective | In order to provide a theoretical framework and identify superior resources for the
breeding of new tea varieties and the development of specialized tea products within Jiangxi Province, a
thorough evaluation of the region’ s tea germplasm resources was conducted based on the features of leaf
anatomical structure.[ Method | 17 tea germplasm resources were utilized as materials, and 16 leaf anatomical
structure characteristics were observed and analyzed to assess genetic diversity. Indirect identification
techniques were employed to evaluate the stress resistance, adaptability, and productivity level of the
aforementioned tea germplasms. Furthermore, a comprehensive evaluation was conducted by employing
principal component analysis in conjunction with cluster analysis. [ Result ] The genetic diversity index ranged
between 0.88 and 2.09 for seventeen tea germplasms in Jiangxi Province, with a coefficient of variation ranging
between 7.73% and 63.70%.The average cold resistance score, and the average productivity index were 1.35
and 2031.43, respectively. Almost half of the tea germplasms were suitable for making green tea and oolong tea,
with only a few suitable for making black tea or both black and green tea.The membership function approach
was used to assess the drought resistance of tea plants.It was discovered that the top six tea germplasms with
strong drought resistance were Gancha No.3>Chengfenglv>Gancha No.2>Suichuan species>Jing’ an Baiye>
Xinglin. The comprehensive score of principal components and cluster analysis revealed that Gancha No.3,
Chengfenglv, and Xinglin were the top three tea germplasms, primarily clustered in classes I and II . With
well-developed palisade tissue, they were suitable for processing green tea and oolong tea.The two lowest—
scoring wild tea germplasms were Jiulong No.1 and Jiulong No.2 from Xiushui, mainly clustered in class Ill.The
leaf spongy tissue of the two germplasms was well-developed , making them appropriate as parent materials for
improving Ninghong black tea cultivars. [ Conclusion | Overall, the 17 tea germplasm resources in Jiangxi
Province exhibit genetic diversity, as well as cold and drought adaptability and high prospective productivity.
Gancha No. 3, Chengfenglv, and Xinglin possess exceptional comprehensive characteristics, the three tea
germplasms were suitable for breeding green tea varieties and developing tea products in Jiangxi Province.

Keywords: tea germplasm resources; Jiangxi; leaf anatomical structure; principal component analysis;

membership function value ; comprehensive evaluation
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Tab.1 Basic information of 17 tea plant experimental material

75 EAi SR TR s EAS P38

Number Name Origin Number Name Origin
1 ZEPRD R 10 P35 i
2 AN e 11 % )1 Fif 7% )
3 RS e 12 T A o SRR
4 B3 M Ak 13 1o LA HARE
5 Kt w JLITAEIK 14 W i HANE
6 TN Fif JLITAEIK 15 Kb 145 B
7 k15 Jumgk 16 FOYTN PANITEaRE
8 2% JUITABIK 17 MW i RARZS TN
9 TRk JUITEIK

1.2 EESYFHIE

BRI IR 3 AR B — AR AR R , DA R 028 16] 1 A 55 4 7, 25 3B 1 R s
T BR P ETHCS mmx 10 mm K/NKHLUER SRR T 70% (19 FAA 5 R P 2EAT I8 E , IREFFLE 10 "CEA
5 72 h LA B4

K A UL B AR R DI ) e, G RS SR BOK A AN ) 5 AL R, AL
[ 2 e 4o, A BT e, i SR A IR LA S e I o B0y BEIR I 3 ST R B DT R AL 2~3 4
HA
1.3 Rt R Edl S

R 2] i B T Nikon Eclipse Ci—L A4 R AREE T, WLES TN ] — A ik v e 4235 M L
LERSERE Y] B o fd H Image—Pro Plus 6.0 #0405 20 21 457445 H 9 A48 < i | B8R JEE (leaf thickness,
TL) . F/ T 5 )25 (thickness of upper/lower epidermis’ cuticle, TUC/TLC) . I/ F 3 JZ J&# (thickness of
upper/lower epidermis, TUE/TLE) M 4% 41 21 )5 FE (thickness of palisade tissue, TP) | ¥ 2 41 21 )& Ji& (thick-
ness of spongy tissue, TS) M~ 21 212 % (1ayers of palisade tissue, LP) FIHES 2H 21 % i (density of palisade
tissue, DP) o R BEIEOULIN O LR, 1A UK W IO 3 A DL BF EA T 0LEE , I A $8 A 24 o 27 A K
(IR SIEN
14 HiREALIE

XL O S MRFE AR FEAT BT IF 23 T A 2 S R /it i 2H VR E (PIS) A 2H SR i /-
BB EE (PIL) g4 2H R/ R G B BE (S/L) (i 4 2H RRE T I AR 2H SRR JE (SIP) | b3 K JR B g 4
HAREFE(UIS) HUFENELR 43 (V) (A 77 T8 5 (V) , R ] Shannon—Weaver $8 B0 11 5 5t (& BEAK 2 4
PECH )™,

FA GTIRBTIENERT 73 (V) FA: 7 T8 BN ) MR 25 S5 R BRobk A5 2 Hh A4 75 138, R 25
J& PR (mean membership function value , MM ) HEATHR B8 J1PEAT , FEAR $ 5K 4R S50 3 &6 7 1k 4] 43
PR IRES A, Horp, 528 B8 A G i SRR b a3 o3 o3 B FIAH OGS B0 FEAT I, AR
KA R A (D AT

R=3r/(n-1) (1)
KD H, RS E WA PARRIFEFR A AR R, i=1,2,3, «  + ,nsn AR EG r AR P —18
b5 HABAE R AR SCHE R AL

A5 55 Z U (coefficient of variation, CV) Flist{& ZREMEFR KL (H) 73BT R Excel 2003 34 5 32 %4370 Bt
TR R SPSS 22.0 454
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Tab.2 Statistical parameters and genetic diversity index of leaf anatomical structure for 17 tea plants

Lo TR BFR TR WA EAA M M
LR W M R AR RRE BUEME A
R R RN RE g R SV SUSN 418 418 b me e s
JEBE /um Lo B WE MR M s e dEE

Number Name pm B?:‘/um i3 pm B,"'“/um pm pm B &
TUC PIS PIL  SIL  SIP UlS Y N

LT TLC  TUE TLE TP TS LP DP

1 A 23622 3.03 212 1863 1696 59.64 15137 1.00 2250 039 025 064 254 083 038 1341.90
2 LM 27898 276 196 28.88 20.08 67.37 16577 100 2211 041 024 059 246 131 044 1489.57
3 #R25 28013 320 249 1947 1744 8979 15472 2.00 31.67 058 032 055 1.72 0.61 1.39 284350
4 B3 33219 285 1.69 2846 18.66 130.37 15822 3.00 2744 082 039 048 121 1.04 273 357797
5 Kitdg 21824 330 232 1935 1733 6787 112.83 2.00 2344 0.60 031 052 1.66 0.83 1.51 159123
6 TMF 29667  3.01 2.15 18.60 1543 9053 17523 200 2933 052 031 059 194 0.63 1.05 2655.55
7 1S 20475 250 189 18.07 16.86 52.64 119.57 1.00 20.86 044 026 058 227 087 0.63 1097.86
8 k2% 22750 277 1.81 19.65 1650 5524 139.18 1.00 24.89 040 024 061 252 079 039 137474
9 BREE 26255 270 206 2292 1742 10410 11862 2.00 2444 088 040 045 1.14 094 3.02 2544.63
10 Fzw3% 28936 274 1.87 2415 19.14 8577 16238 200 2722 053 030 056 189 089  1.11 233490
11 EINF 25936 2.86 217 2388 1844 86.71 13429 2.00 2425 065 033 052 155 098 175 210281
12 JFREE R 26918 2.53 1.80 2359 1850 69.61 15942 1.00 2689 044 026 059 229 088 061 1871.67
13 R 24274 297 238 2409 1937 69.00 13248 1.00 2425 052 028 055 1.92 099 1.07 1673.24
14 VRN 23294 243 1.50 19.02 1586 8190 11838 2.00 21.11 0.69 035 051 145 090 200 1729.01

15 k15 23058 276 195 1873 1505 6483 13255 1.00 2944 049 028 057 2.04 064 090 1908.99
16 Ak 23401 294 212 19.81 1834 9474 10635 2.00 2822 089 040 045 1.12 070 3.09 2673.83
17 WG 238.05  3.04 223 2128 17.87 66.55 13264 1.00 2589 050 028 056 1.99 082 096 1722.87

FAIM Average 25491 2.85 203 2168 1760 7863 139.65 159 2553 057 031 055 187 086 135 203143
WRERU%CV 1252 809 1234 1523 773 2451 1440 3777 1182 2756 1699 9.63 2424 1977 6370  30.70
MBSl 184 1.96 194 145 194 184 176 088 196 173 201 196 195 187 173 2.09
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Tab.3 Principal component analysis of leaf anatomical structure characteristics

fi ZE R PEIR F 5343 Principal component
Anatomical structure characteristics PC, PC, PC, PC,
I JEBE LT Leaf thickness 0.247 0.897 0.342 -0.048
A URIERE TUC
, 0.045 0.132 -0.076 0.919
Thickness of upper epidermis’ cuticle
AR IREE TLC
-0.042 -0.065 -0.026 0.964
Thickness of lower epidermis’ cuticle
3R JEE TUE Thickness of upper epidermis 0.133 0.359 0.891 -0.115
TRJZJEEE TLE Thickness of lower epidermis 0.057 0.081 0.902 0.211
HHEZHZAEE TP Thickness of palisade tissue 0.821 0.534 0.151 -0.040
WAL LUREE TS Thickness of spongy tissue -0.441 0.857 0.197 -0.041
MH2ZHGUZHL LP Layers of palisade tissue 0.815 0.400 0.014 -0.009
HHRELH LA B DP Density of palisade tissue 0.197 0.694 -0.397 0.376
A2/t PIS
0.993 -0.012 0.033 -0.006
Thickness ratio of palisade tissue and spongy tissue
A/ PILL
i 0.990 0.090 -0.051 -0.007
Thickness ratio of palisade tissue and leaf
(GEGILIENA
-0.970 0.139 -0.120 -0.024
Thickness ratio of spongy tissue and leaf
2 I S/P
-0.988 -0.015 0.011 -0.066
Thickness ratio of spongy tissue and palisade tissue
EFRI A UIS
-0.042 -0.112 0.928 -0.293
Thickness ratio of upper epidermis and spongy tissue
PULIEMERSSY Y Cold-resistance score 0.994 -0.014 0.030 -0.004
vty a\| Productivity index 0.710 0.686 -0.024 0.115
FEAF{E Characteristic value 7.444 3.248 2711 1.678
T ZETTERZ/% Variance contribution rate 46.52 20.30 16.94 10.49
T BUHR /% Cumulative variance contribution rate 46.52 66.82 83.76 94.25
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HRAE 32 W43 3T (38 3) AR CHE P (3 4) , 15 244> 32 553 v 72 B X B 55 K48 4 1 AH G 50
R 5 AT, 1 3 2 h A DG B R B AR FE A5 43 90 S PIL (LT \TUE, AT LAAE Sy Z5 Wb 52 B R 5 b o
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Tab.5 Correlation index and rank of leaf anatomical structure characters

441 Group FEAR Index HHFHAEEL Correlation coefficient ZHHHEIF Order of group
1 A /S PIL 0.87 1
PUEMATST Y 0.85 2
ML /i34 PIS 0.85 2
T2/ S/P 0.85 2
TR/ JEE S/L 0.78 3
WL L 2SR TP 0.68 4
W2 2L 425K 1P 0.64 5
2 M H R LT 0.46 1
e e E N 0.38 2
M L 2% BE DP 0.28 3
AR SUEE TS 0.25 4
3 RS TUE 0.66 1
R B UIS 0.57 2
TEREEE TLE 0.57 2
4 TARIEE TUC 0.68 1
B R IEEE TLC 0.68 1

253 HFHEFM
FH 2% 6 P AT, O A7 25T HE U Y MM B =5 T30 48 di A, L 88 2% 3 S Pt R M dscii , MMUE R 0.776, HARCH
FRERER )PP B8 255 L AU A AR = el , MMELE B A 0.504~0.612 5 7 17 2544 B8 5 Y MM {ELIG T
AR, H U 15 U255 B 15 2R ARG & e RS , MMAETE Y 0.124~0.252,
R Y VPG 28 R IR G AR R 25 57, HAEIAR DL e 1 05
®6 1THEMEBENTEMEIN

Tab.6 Drought resistance analysis of 17 tea plant resources

TR

JP5 TR A /iR RIERE S BEREEE TMRZEE Average value of Hery
Number Name PIL LT TUE TUC membership function Order
4 A3 1.000 0.953 0.961 0.487 0.850 1
9 IS 0.454 0.978 0.449 0.314 0.549 2
3 HR2S 0.592 0.503 0.130 0.889 0.528 3
11 %) Fh 0.429 0.590 0.537 0.496 0.513 4
14 VE L 0.221 0.697 0.088 1.003 0.502 5
16 FS N 0.230 1.030 0.161 0.582 0.501 6
2 AN 0.582 0.009 1.000 0.374 0.491 7
10 Fin 35 0.664 0.353 0.563 0.358 0.484 8
6 T Ff 0.721 0.407 0.049 0.670 0.462 9
13 T R 0.298 0.277 0.557 0.625 0.439 10
5 K e 0.106 0.444 0.118 0.996 0.416 11
17 MR 0.261 0.247 0.297 0.703 0.377 12
12 TF R 0.506 0.116 0.510 0.116 0.312 13
1 ZEPERD 0.247 0.078 0.052 0.692 0.267 14
15 Bk 145 0.203 0.257 0.061 0.376 0.224 15
8 Julg2 0.179 0.017 0.146 0.391 0.183 16

7 k15 0.000 0.107 0.000 0.081 0.047 17




55 2 3] 7 AT R S ER 0 17 G TP AN R BB IR LR A VAN - 335 -
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HRAE 17 43 BE IR A T 4 Fh 32 53 B AR B AR (E (38 3) @ r etk 72 B 2=0.493 6 Z,,,+0.215 4 Z, , +
01798 Z,,+0.111 3 Z,,,, X\Hi=1,2,3, -+ 17, P EH E R LG50 P SR MK 7 s Hi4
S A2 R IR U R 2% 35 BRIk IS AR RS 2 RR I D, BB AEEE T 2R (& 1), R/
HHBCR APTIEHT AR R i IO 2R V8 00 IS R SR AR B S A% s HEAA S5 2 2 SR R U 1 S AL e 25,
FEERAES MR RBP4 7 0055 (0 B TS I 2025 B el SR el i o o
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Tab.7 Comprehensive scores and rankings of 17 tea plant resources in Jiangxi

s Sk Ejiiéz\ Y, JI_HEJZ% Y, JI_EB/&&J\ Y, Iaﬁizﬁj\ Y, A1 y
Number Name B3 Y1 551 53 Y1 53 Y1 Integrate Ranking
Score Score Score Score Score
R3S 1.59 1.80 1.03 -0.81 1.19 1
YRS 1.71 -0.55 0.27 -0.32 0.70 2
16 Ak 1.78 -0.73 -0.45 0.68 0.67 3
3 A2 0.15 1.24 -0.86 1.72 0.36 4
11 )1 Fil 0.52 -0.26 0.76 0.31 0.35 5
10 P35 -0.16 1.09 0.53 -0.40 0.19 6
N 0.34 -1.28 -0.09 1.46 0.04 7
6 THIFp -0.28 1.79 -1.42 0.24 0.02 8
13 1 T -0.35 -0.72 1.16 1.16 0.01 9
2 A -1.18 0.18 2.41 -0.28 -0.13 10
14 byl 0.83 -0.95 -0.67 -2.15 -0.15 11
17 M -0.43 -0.45 0.05 0.92 -0.19 12
12 TF SRR -0.90 0.68 0.27 -0.91 -0.33 13
15 Wb 145 -0.46 0.08 -1.63 -0.34 -0.51 14
1 ZEYR T -1.28 -0.25 -0.29 0.36 -0.66 15
8 Julg2% -1.14 -0.26 -0.67 -0.62 -0.76 16
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Fig.1  Cluster map of leaf anatomical structure characteristics of 17 tea plant resources in Jiangxi
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