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Genetic Diversity Analysis and Gene Resource Exploration of Tea

Germplasm Resources in Wangcang
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Abstract: To clarify the genetic diversity of tea plant germplasm resources in Wangcang County, Sichuan Province, and
identify potential superior germplasms for new cultivar breeding, this study utilized a self-developed liquid-phase functional
chip for tea plant to genotype 76252 SNP loci in 136 accessions. Combined with biochemical component detection and
organoleptic evaluation, the genetic structure and quality characteristics of these local germplasms were comprehensively
analyzed. Genome-wide association studies were further conducted to identify SNP loci and candidate genes significantly
associated with quality traits. The results show that the tea plant germplasm resources in Wangcang County exhibit rich
diversity and distinct regional characteristics. Among them, the ancient tea plant population from Daliang Town is identified
as a transitional type, rich in esterified catechins—especially epigallocatechin gallate. And the baked green tea produced
from these plants demonstrates excellent quality, with a generally refreshing and high-aromatic profile featuring floral (or
fruity) notes, and a taste characterized by sweetness, mellowness, and freshness. Based on 40326 core SNP loci detected,

four candidate genes (y-CAI, TPRS5, MYB94, and UGT85A41) significantly correlated with the content of amino acids, tea
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polyphenols, and epigallocatechin gallate were identified. These results provide a theoretical foundation for the future
development and utilization of tea plant germplasm resources in Wangcang.
Key words: Wangcang; 40K tea liquid-phase chip; biochemical component detection; organoleptic evaluation;

genome-wide association studies

HuAL DY) B ALk . KB LR R RO RE S B 28 J7 S, R i A B IR 1 L3R T
A i B YR L2 2024 AR, FE A B OB T 2 A W s B (o L R B EOIR L 1 R A5 (2024)),
s H TP 1 R IR B K ) v L A RV B o AR AR A T A MRV I AR, RIEE
REDE T S A I MR, B RZBNAS. SUCRZEFME . 280 %F b ZS R 0BT 78 3 B4 v 7 BT
SR SRR > AT SR . AR SRR AEAG L 5y S i A 2 RIS DT T o T D A A LR AR 1L 1T 73 AR
FM T2 A A2 oy S0 50 AMEIRIEAT TR BT, RGO 7T A R BRIR 2. &
FEPHESVR G FT T TN T AR DB T B 2 1 A S FR R . AR ARAE L AR AR T AN 2 S
HY T 4% 0 3 710 58 BOR R AR LBk 2 AH L0 B BRI RS S, A4S K 3 ol AW 1 & B A TG v 48 B A 4y
PRI . EAT, X HEAS B 280 Fl BT S0 IR 78 3R Gt A 2, 0 2 0 vy 0 10 38 A S R o J A 1
RAREEA, PEMREFMF ARG FH, SIS R ZEITE RGNS W AFEEE

<

MR 2 & E (SNP, single nucleotide polymorphism) ¥riCAE A% 3 80 Fhric AR, HHA
BB KRR E . Ak R R A R AR M SR i, A RORAN T 1L 2 R AR IL B B,
CLIZ W Ay R 73 T AR IR 681 SNP 73 T B ic A7 22 Ahoker il 77 92, e v 22 3 3 1) 00 7 256 DR L A U C GBTTS
genotyping by target sequencing) VRS v & —FhHT ALK SNP 20 BLEGR, T3z - PO 28 U6 T
W 3 P A B R0 T4 B i PR A U, H AT, EEAS R T GBTS B IAH S A
FEAF N0 4 R FH o Liu S 020008 7 5 5k 45 TEASK A5 Fr, IR L5 5k 7 B 200 24 & B
() e R R AT 54 Pl R A A L OC R MR R IR A7 2 (QTL,  quantitative trait locus) 5& 47,
DA B ZA 38 A 30 Ak 3 BT S BT 98 AR o ME SRS VR 2 T R (¥ 40K TR Zh REES - MARAT 17 1 Ak 25 I % 9
WAL S REE, KRB E M A R R HETTL A . SRRSO T 40K W T B BOR RUR 2
SRS 380 T 4 0 o R B R HEAT T S MR G AT, ORI 78 i IR AE LU R s AR R, Wy
N3 A KR

SRR BT (GWAS, genome-wide association study) J& — Fft ) ] 4 3 PK] 41 365 [ P9 97 3k L
R T hRi] CHATEZR SNP) JR45 & Giih 3 R MR AT 70 7 b ic B 15 2 AL IR 2 7] R BEOC &R 11
JPVEUSI0, AT, GWAS TR T 20 BT A5 7E 1 1 2 R PE PR 2 MR BF 781720, Zhang %522 1



BEBFRA . 2EEF A GO %, R T R A 28 KNI G B R R 40 T HL ) o Lu 4§ (23)
Rz 5 e i vy ZR 1) R R R84 B #E AT A R AL R A, B 2 MR Rk R Y,
MR EAR 4 A BRELEIR 2 A

ST b, ARHEFEA I B 40K m SNP WU D B8 . 0 M L B o B R ot BRI B AL 2 AR S
PRGR A, G5 G BRI AN B B PP EEAT fh ST E VR, R UM S SNP BEAT 4 3k IR AL R 7y
A, DU D FE 5 400 S 5 9 050 R0 gk 3 66 X1 £ 2 9 R P 4 B PR K 4
| HRS
L1 X Ee# 4

WA HE & B2 B B 123 4, b 02 R B RPIBE Gl ZRMEAETRD 20 (kR B MBI B CREAR R

FEF R 9 Mok H ABUE (BRI RED « &F 1 Manlk A ZMEMATTE CRRERD
I DA 25 5L 6 B0 ot 98 905 SR AR 10 )11 % 5 555 13 3 DU IR R MEZS W B CRTRR 1126 FE Xt i,
FAEHFET 136 43 (3 W, https: //doi.org/10.13430/j.cnki.jpgr.20250917001, FHE 1) o SRR F4H L
LA A R BE, RAFE-80°CUKFEH #5 H o [ AKHE 2 W ol g 5% 058 4 3R 0 5 A0 5 9 s 1 ) 1241,
£ 2022-2024 37T RAG 5 — 50 R I — 28 b, 43 Sl i) e A A0 R AR 2R FE T B A A2 R A U0 R R
T ) 5 5
1.2 %44 40K m SNP ;&M IhRE

JITEE A 2 A 40K m SNP JUHH Zh A8 265 2 o [ ML B 2% Bt 2% I ATF 50 BT R I 6 TGS 7 0,
Zols B4 T Tea GVD HU48 FE UL TE (1 GWAS A7 s R LR 3 (48 B O B MR M 55 1) QTL A7 %% 2
REPEZr T hRid, BE 40326 > m SNP Frid, WA S2HL 76252 ANHEE SNP R FE [ 43 2L .
1.3 DNA 28, SR NFnERE 58

K H CTAB VA4 HX 136 47 £ il B [ 41 DNA, A FH 58 41 43 6 6 10 e Ak J38 R4 5, 5 3¢ g e
B L UK S I e A . Z MR MR ERAR SR J7 9%, I 28 B 40K m SNP JRAH Ty 8585 1 % # i DNA #E AT 5
EXEick SRl 8
1.4 BIEZHMESH

¥ H BT ZR 40K m SNP R D B F SR I 3000 4% 473 7% 4 bl 57 98 90K 110 35 DR 2 8 5 AR F
KA WIAE AL R R B dl BE AT &, RBR B InDel HIAL &0, A PLINK 1.9 #4247 3 B2y 70 #r (PCA,

principal component analysis) , 2l 80 ATl . T 4887% (NJ, neighbor-joining) XJ Atk #4 K}



BEAT B AL AL S 0T, MR GO0 R .
1.5 IR ME

KR Y BARYE GB/T 8305-2013 (%% AR E) PIEEENE: FE LR S 2 KIE
GB/T 8314-2013 (7% ilff &5 2 i R 0 & (1 00 5 ) 2OVl = I EL (2925 I 5 « win kil & B 4K 9% GB/T 8312-2013
e WHEGRGI E ) PTIECAN 3 06 G FEVE DN 52 s AR 2 EY AT LR 3K S EAKYE GB/T 8313-2018 (M 3%
ZWA LA RIS IR V) P8IsE .
1.6 BE®IT

ZEFE ARV AT FB 25 i o e M B e ek U PG AR HE GBJ/T 23776-2018 (I IEEY | VT U7 ) POV AT
TR VR . MERIFREL 3 g ARE, FEIRASAKEL 1250 IOABEK, Wi 4 min 5, WES. BO. W
WK R HEAT PR AT 20, VRO R 100 3], JRHZAME S 25% . BT T 10%. A T 25%.
R A EE 30%. IR L 10% 347 AL, TH S #IE R 4
1.7 £ 5 4H K B 43 #r A% 1 2 B T

FH GAPIT ¥ ) GLM. SUPER HAUFI tMVP # 1 1f) FarmCPU BEAY, 3% 28 b i o PAOIR 2E AT 42

SRR, B i DN BB 2, ARG R R VAR R 5. FIM GEC ¥t 5

Effective SNP N8, % &KW {H % B N 1/Effective SNP i ik H & 2 S BAAL 4 . fHF R BN &6 S i
K (Manhattan plot) A1 Q-Q K (Quantile-Quantile plot) . #3445 & 2 1) & 2 < B SNP 47 45, FIH

ANNOVAR BEAT IR HE R VERE,  JE T [R] Y8 1 L xo 1 o (R 42
2 ERG55Mh
2.1 M RETE

N THESD TR H R G &R W SR A8 4% 2 Fe P, FIHI R B 40K m SNP AR T gt Fr X 137
YR SRR AT T 3 IR R PRORS v 4 o o 45 SR SR AG T 31 40326 A% 0y SNP A 55, AT B a1 Q30 #B KT 91%,
SR PR FE R 167.9361X, T AT B a9 SNP A7 i A t KT 90%, KW ot & &, AT T e 4
i

F

B

(il

22 BEFWMMRFERENFEXRTEERE

N T B RRGEAS BR Fh A R (R IR SR 2 00 R, 6 136 U B i 1) o B 4 SRR AT S A pr . IR 1 Ap
R, 13 400t Bl Bp g AR AR VE R S, BB AR . BE s B 7 SRS R ARON EE
o >R E PR AR 3 BRI IR s R B OB A R 5 R R A R R s TR E K



BRI N R RN, Hor BN .

5
o i X
A
JE77 5l Landraces
< " FeEZ WP Cultivar
i. »JI[#  Chuancha
s ¢ KM Daliang
oy ) .
@ X ¥ Bl Wuquan
E >} @kl Gaoyang
o (7 Mumen
X —{I. Sanjiang
-5
X
7]0,
~1o o 10 20
kG (37.7 %)
PC1

1137 MR RS2 EEEIG RN RZREOER S S5
Fig. 1 Principal component analysis of 137 test materials and tea germplasm resources from major tea-producing

regions in China
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Fig. 2 The phylogenetic tree of representative tea germplasms
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Fig. 3 The phylogenetic tree of 92 ancient tea trees from Daliang
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Table 1 Comparative analysis of conventional physicochemical components among germplasm from different sources

By L

SRR Kz (%) KE®H (%) WS A (%) B (%) .
. . . Ratio of tea polyphenols to
Sources Water extract Tea polyphenols Amino acids Caffeine . .
amino acids
K# Daliang 54.242.12 21.6+2.02 3.3+0.6° 3.2+0.6° 6.7+1.5*
7 FH Gaoyang 51.9+2.6° 18.1£2.6° 4.1+0.6* 2.3+0.4° 4.5+1.2°
AL Wuquan 49.9+3.0° 18.3%1.7° 4.3+0.6* 2.9+0.3% 4.3+1.0°

F—fh AR F R RAERBEEZR (P<0.05) ; NFE

There were significant differences in different letters in the same column (P<0.05); The same as below

[ B, B T LR R 5 8 & (P I https: //doi.org/10.13430/j.cnki.jpgr.20250917001, 3£ 3).
2 "lA, KB, mfRE. IAVEAEEA R LR R AP S 20508 0.9%. 1.3%. 0.9%, H
R PR BILB RN TSRS IN 08%. 3.4%. 0.4%, HbmEEE: BREETILEEN
FIE RN 2.4% 0.9%. 0.6%, HA KM ERGE: RILFRERE FREN & E508 1.9%.
11% 1.2%, HA KPR REETILRRRETRIEN THEESNAN 7.0%. 2.8%. 3.7%,
R Kpimom. UL EGREY, SmBisfialEmt, kA KEmMEE SERILAEER, Ui
RERETIVERREE TIRE.
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Table 2 Comparative analysis of catechin components among germplasm from different sources

KI5 Hb ILERE (%) RILEZR (% REBTILER (%) FRILFERETERMHE (%) KREESTILEREETRE (%)
Sources C EC EGC ECG EGCG
KW Daliang 0.9+1.0° 0.8+0.4° 2.4+1.9 1.9+0.5 7.0+2.4
% Fl Gaoyang 1.3%0.5 3.4+5.60 0.9+0.4% 1.1£0.3° 2.8+1.6°
FiAL Wuquan 0.9+1.0° 0.4+0.2% 0.620.3 1.2+0.4° 3.740.9°

C: Catechin; EC: Epicatechin; EGC: Epigallocatechin; ECG: Epicatechin-3-gallate; EGCG: Epigallocatechin-3-gallate
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Table 3 The sensory evaluation results of nine excellent resources

o 4N Appearance 1 Color &S Aroma Wik Taste i Brewed leaves M43
fafn\e A 35 A 35 A 35 VG 35 A 35 Total
Comment Score Comment Score Comment Score Comment Score Comment Score score
Daliang13 4% .05 % 93 IS 93 . 91 HmE., 94 W, B 93 92.8
M. Bz, A EER N ES .
e 5 G5 A
Daliangl5 545 .05% 93 VR IHOE 92.5 (R 93 HEE. B 925 W, B 93 92.8
M. Bz, . T . A ¥ MR ANl
I3 ot B 17
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Bt 5%
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