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Abstract
component and cluster methods, 47 Gulin big wild tea germplasm resources were analyzed. [ Result]The agronomic traits of big wild tea re-

(Tea Research Institute of Sichuan Academy of Agricultural Sicence, Chengdu, Si-
[ Objective | To clear diversity of agronomic traits of big wild tea plants in Gulin. [ Method] Using correlation analysis, principal

sources were of extremely rich variation. The variation coefficient of 17 agronomic characters ranged from 9. 28% to 48.21%. The diversity in-
dex ranged from 0. 148 6 to 1. 402 1. The principal component analysis showed that the previous six main component of 17 agronomic traits ac-
counted for 73. 14% of total contribution rate, the first principal component accounted for 18. 96% , the second principal component accounted
for 15.65% , and the third principal component accounted for 14.42%. The results of cluster analysis showed that these tea resources divided
into four categories when the distance coefficient was 10. 88. These big wild tea germplasm resources of Guihua were rich and had lager breed-
ing potential ,which were distributed in four groups. [ Conclusion] The results provided references for collection, breeding, development and

utilization of tea tree excellent germplasm resources.
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Table 1 Information of 47 populations of big wild tea resources in Gulin
T RFEA M HRAR R K RAERE e
Code Sampling site Geographic coordinates Altitude//m Sampling number Resource number
1 A AR 1 41 105°41'25" E,28°0'55" N 1 076~1 090 5 1~5
2 AL 2 T 22 43 105°42'4" E,28°7'10" N 1228~1 280 10 6~15
3 AL £ PUER 1 410 105°39'51" E,28°13'12" N 1035~1 043 6 16~21
4 AL S w140 105°42'12" E,28°8'13" N 1 155~1 188 10 22~31
5 B & JEMA 1 41 105°48'4" E,28°12'51" N 1295~1 315 3 32~34
6 Ep A vl SR 105°47'15" E,28°14'29" N 1107 2 35~36
7 I S A K 105°45'4" E,28°13'17" N 1 141~1180 5 37~41
8 SIS B S A 105°38'41" E,28°38'38" N 1 087~1 090 6 42~47
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Table 2 Descriptive traits and assignment criterion
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Table 3 Diversity index of descriptive agronomic traits
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g REHER WA A 7
~ gronomic . .
Code characters Assignment standard and detection method

1 e EEE =1, MR =2, KRR =3, 5 =4
2 M EERE =R E =2, 50 =3, (0 =4

3 JeEtE mE=1,"0=2,538=3

4 M =1 R =2, i =3

5 M APT=1=2, i =3

6 Mg F=1 =2, =3

7 WA Bi=1,H=2,%=3

8 MHAGEREE  He=1,91=2,7=3

9 MAEURE Bl=1,=2,5=3

10 MO Blik=1,2R=2,11R=3

11 - i F=1,"%=2,f=3

12 S BUE =1, =2

13 LIRS %%W 10 J i fy et 7 28 S o S 432, B
14 MIE BEHUR 10 R SEAL BT fE

15 CITHE AR ST LT

16 MR ARGE R SR LT AR

17 IR BEALEC 10 F i Ay R B, SO 339

2 HBR55H
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Frgeit o #r, & A 27 w8 O I (27. 66%) | K [
(72.34%) (3 3) o MR ELR(E (2. 12%) x5 (76.60%) |
TRER(0(21.28% ) o W ROGEMEIE (2. 12%) (H1(40.43%) |
5(57.45%) o M IHIER LN T (29. 79%) \FEAEL (68. 09% ) |

YT butiz e
VPRI Distribution frequency,//% PR
Agronomic Genetic
traits 1 2 3 diversity

index (H')

IJE Leaf shape — 21.66 72.34 — 0.850 8
@, Leaf color 2.12 — 76.60  21.28  0.8879
S Luster 2,12 40.43  57.45 — 1.105 8
1] Leaf surface 29.79 63.09 2.12 — 1.016 2
£ Blade 74.47 23.40 2.13 — 0.9253
2% Leaf margin — 91.49 8.51 — 0.4199
-5 97.87 2.13 — — 0.148 6
Leaf tooth density
- 91.49 — 8.51 — 0.4199
Leaf tooth depth
L 14.89 5532 29.79 — 1.402 1
Leaf tooth sharpness
2R Leaf apex — 76.60  23.40 — 0.7850
5T Leaf texture 61.70 25.53 12.77 — 1.311 8
I3 Leaf base 97.87 2.13 — — 0.148 6
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Table 4 Statistical analysis of the assignment scores main agronomic traits

| W U Wk s
WA L PIZ R ik SR - 02 g EE OWE BUE MR MR ue M Mg rhmER Le;:th—
) Leaf  Leaf Leaf Leaf Leal Leaf Leaf Leaf Leal Leaf Leal Leaf Leaf .9
Item Luster . Blade . . . width
shape  color surface margin tooth tooth  tooth  apex texture vein length width area ati
density depth sharpness pairs ratio
Fx K AH Maximum value 3.00 4.00 3.00 3.00 3.00 3.00 2.00 3.00 3.00 3.00 3.00 13.00 17.38 7.76 94.41 2.93
#5¢/IME Minimum value 2.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 2.00 1.00 7.00 9.89 3.98 28.94 1.87
SEYIE Average 272 3.17 255 1.72 1.28 2.08 1.02 1.17 2.15 2.23 1.51 8.68 13.25 5.72 53.72 2.33

FrfE2E Standard deviation 0.45 0.52 0.54 0.50 0.50 0.28 0.15 0.56 0.66 0.43 0.72 1.16 1.48 0.80 12.64 0.22

AR5 2B Coefficient of varia- 16.60 16.53 21.31 28.89 39.00 13.53 14.28 48.21 30.65 19.16 47.56 13.4 11.16 14.06 23.54 9.28
tion//%

2.2 HETFERFWREERERMEST  HCHEDHOZE IR 4 PR R IERE, 205 MR B e
WA VR Z (85 DI RS B ) — R GE e s Wit P BRSPS s R S OG- 4 X PIR A 225 1
AT (REFAE RS BEIR AN 17 A EEAR VR TASCAE M2y AR, 0 B 5 0 5 ok 14 052 5 i % it 1A TR 2 5 i
Pr a5 R 5o RS ATLAA M, 8 IR 2R FEM TS KIE. 4 WHERRE BT, 205 e 52 i
SR I35 P s i 5 TR I S R B DRORRE IS RS L s B S RO
I 75 25 5 5 D TR 5 I S 5 I TR B 58 45

RS 1T AREMREERIEFES

Table 5 Correlation analysis of 17 agronomic traits

. HIE i It -2 155 TR TH-{ 458
AR IEE IZE TErELE It? nr Itjf Ii;l ;0%_1 It:f‘ {2\0% Ii:f' fi%
Agronomic characters Luster Blade . .

shape color surface margin denisity depth sharpness

HJE Leaf shape 1

IH(%, Leaf color 0.02 1

G Luster 0.46"* 0.20 1

IH-1h] Leaf surface -0.06 0.43%" 0.26 1

H-Ef Blade -0.23 -0.27 -0.50" " -0.04 1

%% Leaf margin -0.32" 0.19 -0.17 0.17 -0.17 1

HGB5 ) Leaf tooth denisity -0.24 -0.05 -0.15 0.08 -0.08 -0.04 1

IR Leaf tooth depth -0.32" 0.19 -0.17 0.17 -0.17 1.00" " -0.04 1

{5452 Leaf tooth sharpness 0 -0.20 =0.11 -0.14 0.20 -0.42"" -0.26 -0.42" " 1
-4 Leaf apex 0.34" 0.01 0.37° 0 -0.11 -0.17 -0.08 -0.17 0.03
-5 Leaf texture -0.02 0.05 -0.02 0.04 -0.10 0 -0.11 0 0.02
-3 Leaf base 0.09 0.24 0.12 0.38"" -0.08 -0.04 -0.02 -0.04 0.19
HRKXF4L Leaf vein pairs 0.37" 0.13 0.39"" 0.11 -0.29" 0.08 -0.22 0.08 -0.14
K Leaf length -0.08 0.04 -0.07 0. 10 0.07 0.04 -0.28 0.04 -0.07
-5 Leaf width -0.22 0.13 0.07 0.22 -0.03 0 -0.28 0 0.03
-1 FH Leaf area -0.08 0.17 0.01 0.23 0.03 -0.07 -0.22 -0.07 -0.05
K9 Lt Length-width ratio 0.23 -0.20 -0.22 -0.36" 0.14 0.05 0.06 0.05 0.03

SRR L n L o % & w5 ] <
LR it Lt Lt lees  Lw L rmRe SR
Agronomic characters . . Leaf area . .
apex texture base pairs length width width ratio

I Leaf shape

{2, Leaf color

G Luster

-1 Leaf surface

£ Blade

%% Leaf margin

1G85 Leaf tooth denisity

TR Leaf tooth depth

I8 Leaf tooth sharpness

-4 Leaf apex 1

i Leaf texture -0.11 1

IH-3E Leaf base -0.08 0. 10 1

HRXTEL Leaf vein pairs 0.15 -0.10 0.04 1

4K Leaf length -0.23 -0.10 0.02 0.32" 1

-5 Leaf width -0.17 -0.20 0.04 0.16 0.69°* 1

T FH Leaf area -0.17 -0.20 0.07 0.26 0.84"" 0.83"" 1
K5 b Length-width ratio -0.03 0. 11 -0.09 0.06 0.01 -0.58" " -0.27 1

T FORTE 0.05 K EAAS; # * FRTE 0. 01 ACHAR W E AR K

Note: * indicated significant correlation at 0. 05 level; # #* indicated extremely significant correlation at 0. 01 level



36 B A

2022 &£

2.3 HETEREMREERERS ST X 47 il
B A RAGEUR Y 17 A EZAR SRS T RS 007, 45
R 6, N6 LI I, 17 AR MR HT 6 4> 3255
BT TTHRRAE 73.14% A5 T RGPS AME R 51
FRLATTTRREE S 18. 96% , Xt [ AR [ £ H BTk e K 9 2 i
B, HUOR BV, BRI PCT I B K/ bR A 56 R
T35 2 EMABITTRRESE: 15. 65% , Xof W AR 1E 1] 1 P STk st
KIGSEMIE , B PC2 J&: B MR AR SE 75 58 3 /i

*r6

TURRFIE 14. 42% o N AFAE 1] 8 p 5T R fe K S e i, 156
W PC3 JE Mt GREPEAH DGR 5 55 4.5.6 1l Bt ok R
I3 9.96% 7. 82% 6. 33% , %f b AR AIE 1] i P BTk F AR K
(43 R S L BRI 15 25 B2, Ui PC4 PC5 PC6 433
SR AR SE L R U 2 IR AR DG . 2% el
MR SR TR L I ROGIEEE I S L SR RN I
6 R oy 1 B AR RS AR 2R B 25 ey

KREWRNER S ST

Table 6 Principal component analysis of agronomic traits

AR F 43 Principal component

Agronomic traits PCl1 PC2 PC3 PC4 PC5S PC6
& Leaf shape -0.070 1 0.393 0 0.266 2 0.2415 0.136 3 0.140 0
-8, Leaf color 0.229 9 -0.048 7 0.279 8 -0.249 1 0.130 1 0.074 7
e Luster 0.118 0 0.3319 0.398 7 -0.024 4 -0.107 7 -0.079 1
T8 Leaf surface 0.269 2 -0.035 8 0.196 4 -0.413 7 0.074 9 0.1228
- Blade -0.106 5 -0.055 9 -0.420 2 -0.026 7 0.073 8 -0.027 2
%% Leaf margin 0.1359 -0.502 6 0.226 4 0.165 1 0.092 8 -0.195 5
535 B Leaf tooth denisity -0.162 6 -0.165 2 0.0419 -0.253 8 -0.413 3 0.597 6
5 VR Leaf tooth depth 0.1359 -0.502 6 0.226 4 0.165 1 0.092 8 -0.1955
586 Leaf tooth sharpness -0.1115 0.254 7 -0.277 1 -0.1552 0.302 0 -0.305 4
1242 Leaf apex -0.096 3 0.263 8 0.243 7 0.070 1 -0.2370 -0.309 6
)5 Leaf texture -0.085 5 -0.040 1 0. 066 0 -0.139 3 0.501 2 -0.0516
%L Leaf base 0.107 2 0.091 6 0.097 1 -0.382 0.450 3 0.2179
IR Leaf vein pairs 0.2237 0.175 6 0.248 2 0.370 2 0.074 6 0.143 7
K Leaf length 0.4119 0.0381 -0.242 5 0.2819 0.106 2 0.226 8
55 Leaf width 0.477 4 0.069 8 -0.222 1 -0.028 3 -0.1253 -0.150 0
- FH Leaf area 0.468 3 0.104 9 -0.229 8 0.093 4 -0.029 9 0.167 3
5% I, Length-width ratio -0.271 4 -0.059 3 -0.002 8 0.409 8 0.344 9 0.396 6
FE(E Eigenvalue 3.2232 2.660 6 2.4511 1.693 9 1.329 4 1.076 8
[ 433 Percentage//% 18.96 15.65 14.42 9.96 7.82 6.33
it 4 % Cumulative per- 18.96 34.61 49.03 58.99 66. 81 73. 14

centage,/%
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Fig.1 Cluster analysis of germplasm resources of big wild tea

plants in Gulin

BRI BBEIRAY 17 DR ZAERIEAT IR A DTS, 17 MR E
PR Y 22 5 22 BOAE 9. 28% ~ 48. 21% , ¥ 34 7% S R M
22. 449 , Forpin 6 TR AR S R BUR KR, O 48. 21%0 5 il iR L
WAL SRS 0. 148 6~1.402 1, FY4{E 4 0. 785 2,
AR 47 ity i B A R 2R BE AR MR 8% AR IR 2 T
AR BE 8 S, AT o 4 i e 0 R AR o e 3t =
ORI BT

T 47 Y EPAE RZEW BEIRAY 17 A 2R AR
FHOGHEIMT , B 7R 8 XPMIR R A 3 IEAHSC 4 XHERE

B EIEAR S, Horh B B S SE AT OGS O R
MG 55 P A IR A SR

Xt 17 AACENEARIEAT T30 0, 43 T 6 A T2
RIT TR 73. 14% , YWY 6 A T 1k i B R
RERBI BRI ME R A 1 F o= A R/MAER
FASRIN T3 26 2 R R MERIRAR SC I 75 56 3 a2
R OCEEEASE I 5 2 4.5.6 TR sl K B
ISR 3 B DRAR S R 33015 /N 2 oy T 2
KA G F Y )83 AT 45 RARML . A LAl | aT i
1 Y — 26 5225 AR 0 PR AR S 3 BB A 2R B R Y
PRIt

REVEIRIRIE AT a5 Rl LI ol i 47 0 B AR R
ARRRTUEE IR 2 ZAR R A A AR5 2 KRR . ILAh REAE 2
(224 DUBA RIS ) BB AE R BE R AE 4 28R o
A3, BEITREAE £ BF AR RO ST U M e 2 HL2R
ABRIEFRET]
S 30k

(1] FP0E, R A R B R A1 | SRR N R N B
[J]. ZHFl2,2002,22(2) :105-108, 134.

(2] /N, RIS , 21t , 46, T PR A KA A R 3R TR B R PR 5T
[J]. Zeiefall i, 2018,46(8) : 1-6.

(3] Mot FRAMEM A ZEAITRINRT ] 759H-,1996,22(2) :16-19.

(4] B7EAE. DU NEFAE I S A SRR T ] A B Rl 1980(2) «
32-35.

(5] 5kiz, FPE%, BRAAE, 55 = B0 LBl A T AR [T ). A5,
2003,29(4) :220-221.

[6] BEEaY, miss, M B, 5. 2 P s e vy B A s R s Iy
W[ T]. L ZRA AR, 2016,48(9) :32-35.

(7] Sk M-I, kit 5. v E A BT AR P

SEESRAR

[8] 2k, #kER, Fride, 5. FARTCUIMERR AR O FF A& R A ge [0 .
iRl 2001,22(7) :33-35.
[9] BRI%, XUATE TN, 55 = Fal AR TR IR AR R S REE
[J]. PEHbAall#41,2013,22( 1) :125-131.
[10] Sk/NEE, IS AR, 5. DTC S E AR IR AR 2R AD S stk
SRS ). S FEYER,2015,13(2) :415-423.
[11] Mfre, V% e, 5. ZERPh A RS debrE M. db
T HRERY R, 20050 10.
[12] Pate, oRAK , ki , . 2 ra SV E APl AR R R B IR B 0T
WFZE[T]. FEEsbRlL Rl 2020,49(6) - 144-151,157.
[13] BREEAR AP, TRV, S5 ML L 2R e A S REE AR
ST ). - TEYERR,2019,17(16) :5488-5503.
[14] Tk FEeh, Sl , 5. Bept i Ze i el 2 R (G 2R
WFELd]. TR R, 2018,45(2) :52-60.



