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Abstract

nalysis of 18 leaf morphological traits of 139 big natural tea resources (7 natural populations) was carried out. [ Result ] The phentotypic traits of

[ Objective ] The aim was to clear leaf phenotypic diversity of big natural tea resource in Gulin. [ Method] The phentypic diversity a-

big natural tea resources were of extremely rich variation. The variation coefficient of 18 leaf morphological traits ranged from 4.42% to 24.28% ,
with more than 10.00% among all the natural populations. The diversity index ranged from 0. 826 1 to 5. 194 7 (the Simpson index from 0. 826 1
to 1.000 0,the Shannon-Weaver index from 2.413 1 to 5.194 7). Principal component analysis of 18 phenttypic traits were analyzed,the result
showed that the traits involving leaf area,leaf margin undulation,leaf width,leaf upper surface,leaf colour,leaf cross section were the main factors
with the accumulated contribution at 74. 65% . The seven populations could be divided into four categories when the distance coefficient was
2.290 0 by UPGMA. The genetic distance of population 2 and population 7 was the biggest for 3.996 2,but the genetic distance of population 4
and population 5 was least for 1.932 9. [ Conclusion ] The results provide reference for collection, breeding , development and utilization of tea tree

excellent germplasm resources.
Key words Big natural tea resource ; Leaf ; Phenotypic traits ; Diversity

B A 250 @ LU 35 B ( Theaceae ) 1125 J& ( Camellia ) 25 21,
[ Camellia sinensis(L. ) 0. Kuntze | {54, 2487 A &8 N Tk
B9k, A ARSI TR SRR B R e
Y5 T B AT PR IR | X RIS A YR 3 Ak 0 9% Y
GRHERAE RN E. e pKIZE (C. taliensis)
AAEIFR 2 700 m R ES Hh, ATRE & A P IEIO0 S7 HER B
AHTFHEMEE R o ok AR AR AR 5 P B A W U o
I SR TS W B8 1) 255 B ———n] 7] 2% ( Camellia pilo-
phylla Chang) , EEI&Af LA ] o Ay 5 , A Erommng, 2o
X FE BB AT, 0 H A MR g k. B SR
245U A 2 P SRR A v A TR O R S 4 MR B R
VR A 2 G S v A O LA TR R 2 e B
T Z & R Ik 40% LRI, Rl AE 22 fE ik
A IR —Fh R IR B Ek 6. 5% RS A KASHE, )il
AR 22—, BE N BT AR R B 4l wERkd
2, WO A R F2 2 ATV S il vV 2 LA
LA PG AR S A0 A5 4 T I ik BB R B Ol BUK
UL SN K TRk HTTHE S LB e e 2a 40

BT AR R A S, H B AR BR R 105°34 ~

EELTHE wA“TZ2"FHEHLXAB; W EREHAFRA
% 4 B (20150N]) -014) ,
EEEN EAEO981—), %, W) FHAL TR, ML, AFER

WEEF AL, BAAEE AR AFREHA,

KiS A 2017 -11 -25

106°20'E 27°41" ~28°20'N, 5 St M 5245 £L R K BLAHAR, 4
LR LRI 3 184 k55 P9 L1175 B 06 VA BRI , 04 125 G A
XA T T B U AF R 17.8 ~ 18,1 °C
TeFE] 232 ~363 d, ARSI PEFR i 748.4 ~ 1 112.7 mm, PUZR
Oy, &AW, R T, SEAR R B R SR iR
AR, M AR BRI IR BGE U5 A R B i
LA 00 B AR RO BT, A T AR RO A 3 T RR LA
L ZUTKR AN L, DAREAR, KR AR Z KT
30 em, FRRFHAE 2 m DL SR AAF 3R 8 4, R K
TEAC B iy S i 2 B3 LA RS bk . F T, o e
P A R BRI A M A B, AL 2R 2 2R
L 253 0 I HS MU K8 o iR s Je
IR A58 e 5 B R AR R LU A e R I IS i UK 4
TGRS , iR ORI T I ABIETE R T . 238 %l i B A K
W IIAH) T AR SERE R R AUVR AL SRRV T T
IIRTITTE , LIS R 2 O S o i B D R AL AR AT L AR e 77
BIFRFIRAES

1 M#5HZ%

L1t AR A B AR S SR BORE, 3 30 25 Al 30 1148
AR, A PR 45 v L A A A v A A TR
wEE HAE 2 ET AT S O LR R R ARk, T
2016 4F9 A A1 A EAyo 2 IRAERFAE R R /A1 IX
SR EEBCEAR 20 em B 3.5 m BB A R IR AL



2 BHOR A AY

2018 £

T 139 (VR AR G (T AN RIRFERE, TEULER 1), h Tk A
PRI B A, A6 R R B ME , Rt e B AN 57 4, IR, 0 3E R

A 18 AR BUE SR T A G0

x1 HETANBERFHMHRITRERER

Table 1 Information of seven populations of big wild tea resources in Gulin

[ PRI Hi P AR AR bZ7 3 SRAEH
. Sampling Geographical Altitude Sampling
Population - .
point coordinates m number
1 AL & B 228 105°0'25"E 28°7'14"N 1260 3
2 T T A MR 105°0'28"E \28°027"N 915 ~945 6
3 AT & ETRA 105°36'59"E 28°2'25"N 1121 ~1 190 37
4 FEAE & et 105°025"E.28°8'15"N 1166 ~1 210 23
5 #S 124 105°44'17"E 28°11'18"N 1310 ~1 370 19
6 e GESTIN 105°47'20"E .28°12'46"N 1220 ~1 300 21
7 IS 54 105°47'15"E 28°14'29"N 1150 ~1 195 25
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Table 2 Descriptive traits and assignment criterion
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1 i BE (em) (LL) EYGERERIN BRI
2 -} 9EE (em) (LW) FACIEN RN BRI
3 R SELE (LL/LS) AQIERERN AR/ 5E
4 I (em’) (LA) ESYlEREEIN I x I x0.7
5 KX R (X)) (VL) KB IR PNEREZ
6 Ptk 5ERE (LSW) ACIENERIN BRI
7 - R/N(LS) EZS ANIECL) 5 I (2) 5 R0 (3) s 3R (4)
8 e E2S WEFIE (1) 5 BB (2) sHHIRDE (3) s KAMRIEIE (4) s 35 HE(S)
9 i (LUS) EZ5) (1) 5 B (2) s BER(3)
10 £ (1.CS) B2 ML) 5F(2) s 798 (3)
11 5 (LBS) =% BUE (1) 5B B (2)
12 @ (LC) E28 AR (1) IRERE(2) ;200 (3) ;KGR E(4)
13 23 (LAS) EZ5) AR 5HIR(2) 5519:(3) 5 5 (4)

14 HEE (LT) EZS FE(1) 57 (2) 5 BE(3)
15 W15 %% I (LSD) E2S (1) ;7#1(2) 3% (3)
16 G4 (LSS) EZ5) BL(1);9(2)55E(3)
17 R B2 (LSDth) EZ) Ta(1)50(2)59(3) ;2(4) s452(5)

18 -2 (LMU) EZS (1) 5 R (2) 532(3)
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Table 3 Diversity index of descriptive traits in big wild resources

PR LR JEH#E Population S
Character Index 1 2 3 4 5 6 7 Average
- K/ Leaf size 1 0.901 1 0.869 6 0.980 2 0.936 1 0.960 5 0.964 0 0.970 0 0.940 2
2 2.982 6 2.57717 5.194 7 3.561 5 4.3020 4.3826 4.625 1 3.946 6
HJE Leaf shape 1 0.903 2 0.882 4 0.980 7 0.936 6 0.963 6 0.964 6 0.969 8 0.943 0
2 2.994 4 2.5713 5.184 1 3.558 2 4.308 5 4.3774 4.6354 3.947 0
1A} Leaf upper surface 1 0.934 1 0.883 3 0.983 1 0.945 8 0.968 0 0.971 2 0.975 8 0.951 6
2 2.950 2 2.5613 5.165 4 3.5554 4.227 6 4.3328 4.608 1 3.914 4
-Ef Leaf cross section 1 1.000 0 0.8727 0.991 3 0.963 2 0.975 4 0.975 8 0.9915 0.967 1
2 2.807 4 2.413 1 5.1323 3.499 2 4.2113 4.2889 4.578 8 3.8473
-3 Leaf base shape 1 1.000 0 1.000 0 0.989 8 0.963 2 0.991 3 1.000 0 0.992 1 0.990 9
2 3.000 0 2.5850 5.124 9 3.499 2 4.277 6 4.3923 4.593 1 3.924 6
{6, Leaf colour 1 0.9130 0.875 8 0.980 2 0.943 2 0.964 4 0.966 2 0.9710 0.944 8
2 3.000 0 2.5577 5.184 2 3.565 8 4.258 0 4.364 8 4.5850 3.930 8
43 Leaf apex shape 1 0.972 2 0.897 4 0.993 0 1.000 0 0.995 2 1.000 0 0.994 3 0.978 9
2 2.947 7 2.5655 5.136 3 3.5850 4.297 1 4.3923 4.606 7 3.9329
5 Leaf texture 1 0.924 2 0.928 6 0.980 3 0.987 2 1.000 0 1.000 0 0.979 8 0.971 4
2 2.8554 2.500 0 5.084 8 3.546 6 4.3219 4.3923 4.4917 3.884 7
15 25 B Density 1 0.972 2 0.909 1 0.991 3 0.987 2 0.9855 0.9957 1.000 0 0.977 3
of leaf serration 2 2.947 17 2.5850 5.1323 3.546 6 4.251 6 4.368 5 4.6439 3.9251
P88 Shapeness 1 0.906 4 1.000 0 0.9815 0.943 0 0.964 0 0.968 0 0.972 8 0.962 2
of leaf serration 2 2.891 4 2.5850 5.046 6 3.504 0 4.1477 4.258 7 4.5119 3.8493
-5 TR 1 0.927 3 0.882 4 0.982 1 0.952 6 0.966 3 0.970 0 0.974 6 0.950 6
Depth of leaf serration 2 2.845 4 2.5713 5.071 6 3.484 2 4.1949 4.263 0 4.5100 3.848 6
2% Leaf margin undulation 1 0.919 1 0.882 4 0.982 4 0.9459 0.966 5 0.968 6 0.973 7 0.948 4
2 2.939 8 2.5850 5.1812 3.5319 4.299 9 4.364 9 4.616 1 3.9313
TE: RPHEE 1 Simpson $5%5,2 7 Shannon — Weaver 8% R ERATH 1.2.3.4.5.6.7 fRER 7 A JafF

Note : Index column in this table,1. Simpson Index ;2. Shannon-Weaver index. Population line in this table,1,2,3,4,5,6,7 represented the seven population
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Table 4 Diversity index and variation coefficient of numerical traits in big wild resources

izt JekE K -5 /5 i EIR okt A Bt 6
Index Population LL LW LL/LW LA VL SW
An S 2B | 6.17 11.94 8.41 16.46 9.62 11.17
Coefficient of 2 8.04 10.79 9.50 16.13 4.42 11.50
variation // % 3 10.32 11.30 7.45 18.62 12.12 19.21
4 8.12 13.55 9.70 20.27 10.69 24.28
5 8.87 9.13 11.36 14.17 9.31 11.71
6 9.13 10.82 7.60 17.83 16.05 9.31
7 8.41 7.02 6.80 14.07 8.94 9.33
(SF1) 8.44 10.65 8.69 16.79 10.16 13.79
Simpson 5% 1 0.8829 0.881 4 0.8777 0.884 4 0.880 8 0.878 4
Simpson index 2 0.8399 0.840 5 0.826 1 0.836 0 0.834 8 0.836 0
3 0.974 6 0.974 4 0.973 4 0.973 4 0.9752 0.974 0
4 0.957 4 0.956 7 0.957 6 0.958 0 0.958 1 0.962 1
5 0.949 1 0.948 3 0.949 1 0.948 5 0.949 3 0.948 3
6 0.953 6 0.952 4 0.955 8 0.953 4 0.957 2 0.9535
7 0.960 8 0.962 7 0.962 4 0.961 8 0.962 2 0.959 3
(FE1) 0.9312 0.930 9 0.928 9 0.930 8 0.9311 0.930 2
Shannon — weaver 5% 1 2.8854 2.8775 2.886 8 2.8919 2.899 6 2.865 4
Shannon-weaver index 2 2.477 4 2.449 8 2.390 3 2.436 6 2.467 0 2.465 1
3 5.084 8 5.0853 5.058 1 5.061 4 5.1193 5.070 2
4 4.3713 4.3519 4.3910 4.374 9 4.3867 4.4352
5 4.099 5 4.109 4 4.1115 4.106 5 4.108 5 4.084 8
6 4.244 5 4.236 0 4.280 9 4.245 8 4.322 4 4.2523
7 4.4915 4.541 8 4.5311 4.5155 4.5273 4.416 4
(FE1) 3.950 6 3.950 2 3.950 0 3.9475 3.975 8 3.9413

W R PRHSIE 1.2.3.4.5.6.7 18R 7 AN EHE
Note : Population line in this table, 1

,2,3,4,5,6,7 represented the seven population

x5 FEFEHPERERTEHE FEESZEIRR
Table 5 The average,standard deviation and multiple comparison (LSD)

JaiHE RS -5 /58 NG - fioxd £ B 145 9 B
Population LL LW LL/LW LA VL LSW
1 15.22+0.94 a 5.91+0.71 a 2.61 £0.22 ab 63.78 £10.5 a 11.51+1.11 a 0.47 £0.05 ab
2 12.52+1.01 e 4.90 £0.53 ¢ 2.58 £0.24 ab 43.55+7.02d 10.87 +£0.48 ab 0.33£0.04 ¢
3 13.40 +1.38 d 5.54+£0.63 ab 2.47£0.19 a 51.60 +9.61 ¢ 10.46 +1.27 b 0.47 £0.09 ab
4 14.09 £1. 14 bed 5.49 +0.74 ab 2.60 +0.25 ab 54.96 +11.14 be 11.35+1.21 ab 0.45+0.11 b
5 14.60 +1.29 abc 5.27+0.48 b 2.80+0.32 a 54.29 +£7.69 be 9.06+0.84 ¢ 0.47 £0.05 ab
6 15.03 £1.37 ab 5.73£0.62 a 2.63 £0.20 ab 60.91 +£10.86 ab 9.01 £1.45 ¢ 0.48 £0.05 ab
7 15.16 £1.27 ab 5.98£0.42 a 2.55+0.17 a 64.52+9.08 a 8.83+0.79 ¢ 0.53 £0.05 a
SEYI{E Average 14.29 +1.20 5.55 +0.59 2.61 +0.23 56.23 +£9.42 10.16 +1.02 0.46 +0.06

TE : [RISEUE G AN R/ INE FRER R JERE I AE 0. 05 K28 57 %

Note: The lowercase letter at the same column indicated there were significant differences at 0.05 level
2.4 SEXFRAEHARDIEROERSOF VL O | RO RI I NMOHE S 2 £ TR

RE 18 ANRANERIEAT 30 (3R 6) , 45 R KH] 18
ANRBIPEIR T 6 4> o> Rt STk AA 74. 65% ,WinE T
JEUG A T p i RER A 5 B HoP A 1 3 ) BTk R
(27.72% ) f5es , Herp o M IR SR BUPPR I I T A,

N 13.69% ,HE VN IR R BIVESR R -2, SO 2 0

HEIIEAS 55 3 BT TR 12.00% ik F2ZAF 2
FAUMRARN ) FERE O ELER 155 2 %S 3 e R Dk %
1K 53.41% UL i AL 25 i e 3 SR AIPRIR BE S
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Table 6 Component score coefficient and eigenvalue of per ingredient

fin binil  ininl il Pl Pl il
Character rincipal rincipal rincipal rincipal rincipal rincipal
component 1 component 2 component 3 component 4 component5 component 6
4 LL 0.3809 0.240 3 0.005 2 0.065 1 0.198 2 -0.030 6
5 LW 0.364 1 0.046 3 0.344 7 0.0810 0.013 4 -0.066 3
/58 LL/LS -0.050 8 0.321 2 -0.574 1 -0.0339 -0.035 4 0.005 7
MY LA 0.430 4 0.185 4 0.199 7 0.107 5 0.109 8 -0.070 3
ko4 VL 0.028 4 -0.277 8 -0.168 7 0.020 9 0.460 2 -0.548 9
PR eI LSW 0.279 7 0.137 4 -0.017 5 -0.168 5 -0.099 9 0.1415
MR/ LS -0.089 4 0.3236 -0.516 4 0.089 3 0.149 7 -0.119 4
g LS 0.391 1 0.165 0 0.183 0 0.117 8 0.170 0 -0.088 0
m1a LUS -0.105 4 -0.1923 0.142 2 0.520 4 -0.288 0 -0.0455
5 LCS -0.0910 -0.1453 -0.016 9 0.316 2 0.022 8 0.680 0
-3 LBS 0.016 0 -0.4259 0.076 7 -0.228 4 -0.254 1 -0.161 3
(@ LC 0.039 2 -0.1558 0.028 9 -0.3256 0.645 3 0.494 2
23 LAS -0.146 3 -0.183 8 0.110 1 0.398 1 0.436 5 -0.124 8
Mg LT -0.062 9 -0.3019 0.0517 -0.498 4 0.047 1 -0.101 2
M4 98 B LSD -0.3289 0.003 3 0.062 6 0.2529 0.3015 -0.037 3
M-8R LSS 0.3235 -0.280 8 -0.2910 0.168 5 -0.0257 0.144 9
PR LSD,, -0.3327 0.298 9 0.332 4 -0.099 9 0.089 0 -0.1239
2% LMU -0.288 6 0.407 7 0.310 4 -0.117 6 0.029 5 0.073 5
HHE(H Eigenvalue 5.049 5 2.406 1 2.082 4 1.487 8 1.194 1 1.071 6
BTk Proportion // % 27.72 13.69 12.00 8.59 6.52 6.13
Z TR Cumulative /% 27.72 41.41 53.41 62.00 68.52 74.64

2.5 BERFMBEREEHEMEEXRE hXT7 aHw,
Ja e E] 4 DR e A% B B AR 1. 932 9 ~3.966 2, F- M {H
2.897 O, W P AR RS FE AR T AR SR G AR il .
HEHE 2 SRR T BYBEIE RO, O 3.966 2, i 4 5
S Z MBI /N, 0 1.932 9. JET 18 ANRANPRAR
RV (UPMGA ) K 7 AR T RIS (1) 45

BT AN ERER B AE 2. 29 BT, 706 7 AN RRES R 4
AR, A T AR 3 3RO 12, Jadte 4 it S Jme 6 Kol
102, JEHET FUEHE2 0 iRy AT IV 285 76 B 3. 05
BRI, DR 7 AN bE o 3 R, St | AN dte 3 2R 12K,
JEHET SJEHE 4 JEHES JufE6 JO 118, it 2 Ry 1
Ko ERMREHE2 SHA 6 MERFRRE R RBIL

F7 TABEHEAET 18 NREERMRXES

Table 7 Euclidean distance of seven populations of apricot resource for 18 phentotypic traits

Eﬁilaﬁon ! 2 3 4 > 6 7

1

2 3.688 5

3 2.428 8 3.163 0

4 2.643 7 3.603 6 2.472 1

5 3.0773 3.069 0 2.9355 1.9329

6 2.650 3 3.069 0 2.5575 2.3653 2.1200

7 3.588 6 3.966 2 3.4279 2.5819 2.254 0 3.240 0
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