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Abstract : In order to excavated the excellent tea germplasms, 51 accessions tea landraces were taken as mate-
rials from Yunnan province, and the genetic diversity was investigated based on agronomic and quality traits. The
results showed that those accessions had the rich genetic variation in agronomic and quality traits. The average vari-
ation coefficient and diversity index of agronomic characters was 25. 84% and 1.94. The average variation coeffi-
cient and diversity index of biochemical composition was 16. 53% and 1. 88. Based on sensory evaluation, the total
score of black tea was 87.5 to 94.2 points, and green tea was 78. 8 to 91. 5 points. Their diversity index of adaptabil-
ity was 0.92 and 0. 94. Based on agronomic and quality traits, 51 materials were clustered into 3 groups. The group |
was suited to make black tea. The group Il was suited to make green tea. And the group Ill was the special varieties on
some biochemical composition. 18 fine varieties were selected and used for future production and breeding.
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Table 1 Experiment materials and their origins
5 No. AR Landrace  JFU=H Origin -~ Z4% Botanical type || 4’5 No. @A 44 FR Landrace  JFU=Hi Origin ~ Z%% Botanical type
1 B PER IR ZEAL Rt 27 FERIZE mEET Kt
2 NG S =R RUR Kt 28 KFZMHE =ERUR Kt
3 RN S B (S PNL 29 b VIPNIR S P rht
4 E i it =R it 30 IEPEEEEA PP Kt
5 HRFERE “HHR i 31 i UGS Py i) i
6 W E T A5 =T FELE rpt 32 U/ NP FtE) oAUl K
7 RKAAETE mE AR N 33 IE NG PN Pyl Rl Kot
8 FRRA% BHERA Rt 34 RPN S mHEHT K
9 SR FRE S Kt 35 AR % =l tEPNL
10 ERWNLPS mHET Kt 36 iy GNP S =Rk K
11 NG P S mHEE Kt 37 [ EYNLP S mE R Kt
12 TR WL ZHET K 38 YALEANIP:S Al R
13 WFHEAR SRS Kt 39 Jule K2 N Kt
14 i ONU PN “HET LEPNUD 40 Gya o =B A Kt
15 WY Py Kt 41 NGBS mHEE Kt
16 CEE P = MR Kt 42 PR PN S BRI S Kt
17 TCVLAR 2% =TI it 43 KRS P e =Y Kt
18 P2 VS TR B Kt 44 AR NUP N PN EART LSPNUY
19 i JUNEE /S BV LsPNU 45 NN P = R LEPNU
20 ERWNL P S mHET it 46 J\AT R 25 T RS Kt
21 Y BHEIERTE Uy 47 P NI S = i Kt
22 VAL P S BB /N 48 yARPNUPN =&Y LEPNU
23 PRCSUS N =g AU 49 SSSUPNL P Pyl hiEN LEPNUD
24 R /2% mH /Nt 50 RPN S =HmH K
25 JRIF R BHH Kot 51 T P S ZHTTIL Kt
26 I MBS =M i
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FLAGEAKE Y MMER 2 2 Wy AR LR R S
AR A2 A RS A SN
SRR MR, BT MRS R RR S AT (R
JOT G AR AR RS R A o) R AT SO0 R A I
HATARBE LA AR B o AT B AR AR BT
St VB ARG U v T W P R L A 3R A R
HPLC ¥, 3% ] GB/T 8313 — 2008 1:1ll & 2% £ iy,
GB/T 8314 -2002 71 & 2 £2 , GB/T 8305 - 2002

BEKE R,
1.3 mREHETE
IR AR AR 0 ol I 9% U S8 2 R LR — A
(NY/T 1312 =2007 ) ) , X il p4 6k 43 il il A 21 | 2%
AR, LEZEHE MR =Pt 10 5 %508 3% NY/
T 787 EXTAME (a) W (b) S () K (d) |
MR (e) 5 30 R $EAT IR o 0F 3% T A K HE
S HESR 2 i RS GO
GERES=20%a+10%b +30%c +30%d +

10%e, 42585 =10%a+15%b +30% c +35%d +
10% e

F2 FREFESIRE

Table 2 Tea suitable system rating table
%525 Tea %1% A Most suitable %A More suitable 35 A Suitable ANiE A Unsuitable
BOR (S HEATLL) 5<0 0<4r£<2.0 2.0<4r%<4.0 532 >4.0
Green tea( Compared with CK)
2L (S AHHEARLE) 532:<0 0<449:<2.0 2.0 <44%<4.0 539 >4.0

Black tea( Compared with CK)

1.4 Sitom

Bk [ 2003 4E - 2012 4F ] #9005 45 51 4k
RN B3 LA 2007 AEFT 2008 4F S Y18 N
F, 5ok B HAWAE 3 (19 B4 5 4% i8R B IE LA
2009 4 F1 2010 4F B F¥ME A . >R H SPSS16. 0
BAFFEATEAR e 53 1, FH NTSYSpe (Ver2. 10e) %
4, 4% UPGMA (3B A e % 58 RS- 34 3% ) i A7 R 2%
SIHT IR IR IR A 8 K S BRIk st L 22
FEVEFEBCR ] Shannon-Weave 848 H' = -2P,InP, , P,
IR @ A CRS(E B AR TR s AL 2R
PEFRECCH ) |1, Se Xt B0 PR dE A o e Ak Ak B, B
BEAHRIEAT 10 B2 1 P <x -2 5,10 H=x +
2 s, PR EEL 2 0.5 5, W%, s Tbpifis,

2 HERES
2.1 REZHRORIAESHMN
Xt 51 Gy St o 5 AP 6 SR AR AT 48

GrbT, R 3 R, m R A A A ZPEIR Y
R3 FHHARMRZEEROSEIT TR SH R

A SO AR, AR S R EUTE 17. 46% ~35.63% 2
8], 354 25. 84% , LA AR, AR SEfe/N, B
AT A AR S 7 R KT 20% , 728 55 R AL
IR/NFH 6 A R 9 728 S5 2 B A VR o I T
> KRR >1 283 P E2EE > 1 283 K >t
K> 58, SRR SRR E | K 2% AR
4 70. 00 ~200. 00 /0. 11 m® i FAS i H714. 58 ~
86.32 cm’ |1 2 3 MKARNE A 5. 13 ~13.96 em 1 2 3
M ZEE AR R A 50. 80 ~ 173.10 g, &4 2R EY
ZREERREUSL R K, AT 1,69 ~2.08 Z[a], H
1253 i AR A e B RUAC R 2R AR R
BIRT 2,43 510 2.08 2. 01, ZREMEHE Kot /N1 &
RAEEE R 1,69, 1,94, ZEAHMIRAIFEYY
18 A8 5 RBOMZHEEFREL, = r AW M7 i P FE &
R WA ZE3 K 1 ZE3 M E FESR Y
PR T T AR SEAR AR, P B B A 25 5 Ut
W 25 T A IR0 1l 7 it P o 25 7 e A DG AR A as A e
R AR I BR

Table 3 Statistical analysis and diversity index of agronomic characters for Yunnan tea landraces

A& LR Agronomic characters Fe/ME Min, BORMH Max. Faifl v beifE2E s ZERFEB(%)CV ZHIERECH
KB E (4~/0. 11m? ) Sprouting density 70. 00 200. 00 109. 03 32.07 29. 42 1. 69
I (cm) Leaf length 6.72 17. 40 12.94 2.82 21.76 1.93
5% (cm) Leaf width 3.10 7. 46 5.35 0.93 17. 46 1.98
M AL (em? ) Leaf area 14.58 86.32 49. 99 17.30 35.63 2.01
1 %3 1K (em) Length of three leaf and a bud 5.13 13.96 9.38 2.08 22.16 2.08
1 23 M 258 (g) Weight of 100 three leaf and a bud 50. 80 173.10 111.09 31.78 28.61 1.97
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2.2 EUBSHIRIRZEFE

M AR B S ROk (£ 4) KR H
VI B KT 45% W i Fhak 32 0y, B9 62.75%
AT 50% A A AN B2 R4S (53.87% ) (K
KIZ5(50.03% ) , 52 W & KT 35 % A 12
Oy, 5 B 23.53% , #Bad 38% B AP A Ik B
J2(40.90% ) , = K25 (38.28% ), WiMESR, & K
T 5% A 15 6y, b1 29. 41% 5 FHETR
HRT 4.5% B PMUA B R FL055 (4. 69% ) 1 A
Bl LZR R B KT 17% W9 5 Flok 33 0, 5 B )

x4 FRBTRMEZELRIRIT TR SHEEEL

64. 71% , 1B = R AW 7 S opp ) KR HE ) 5
WM& im , MRS R AL, WA RBOk
B ASEAR AR S R RO, 6 ALY
A B 8. 07% ~23.35% 2 [a] , -3 9 16.53%
DA S LU K DK W & fdme /)y AR SRR AR
YN B EL > FIEIR > LR R B > MR > X2
My > 7Kz, A EAR T Z R R BB A K,
6 N EEAALI T ZREEFEEE 1. 67 ~ 1. 99 Z 1], °F-
Bk 1,88, ZHEMEFR B R M B IL A R S i s &
iz, 750 R 1. 99 (1. 98, #/ NI WM HER, 1. 67 .

Table 4 Statistical analysis and diversity index of biochemical compositions for Yunnan tea landraces

H: Ak 143 Biochemical composition f/)ME Min. & K{H Max. SEIE x PRERE s SRR % YCV ZREVETE S H
JKIZ WY (% ) Water extracts 34.30 53.87 45.77 3.69 8.07 1.90
WIHESS ( % ) Caffeine 1.50 5.57 4.56 0.79 17.23 1.67
ARZ W (% ) Tea polyphenols 17.21 39.33 31.27 3.55 11.35 1. 80
FHEMR (% ) Amino acids 1.20 4.69 3.03 0. 66 21.84 1.98
i34 Lt Ratio of polyphenols and amino acids 5.34 18.19 11.21 2.62 23.35 1.92
JLAE B4 (% ) Total catechins 11.37 27.70 18.28 3.17 17.33 1.99

2.3 FHHT ML EFREFESHFLE
XA EHILL SRR R B TR DR AR RS
TR TR P TR G A AR WA 5, £ 2%
MSNERT I3 A 3 MO, LUE & BGE A T H g
= A IOAR A 4 R, LS A BT R s R
TR0 4 FRGON], UG 5 T o FU B e R A
3 TP, A 45 i o Py RS 0T 3 Rt
B, LSS BOEE T B R, srRah I NERT
OMAT 3 R B A P i LR e e LR IR
FIFHJEAF A 4 B, 3 LUBCE & B b7 e
LIBT3 R, LLRIE 5 BT ok U ey, 22
oM 4 TGO, LUBSE & BT o Fe B e, XU = R
WL SRR EEEOE S HILLAE . SR SR i 2o A
PEHEECE L2800 T T IR - B AR PR FE ST 0. 82 ~
1.03 Z[H], SRRk B DR IR 1 (1 SRR J7E 0. 62 ~
1.16 Z[8] 21 SERA iz (6 A< K 3 AN AR

=5

A E 1S w4, ZREEFR B R, TAMNE K 2
MHAFAERAK, ZREMFEEEAL, SO&FE AR5
izt R B ATE S AR A S A R
YA, T AS Az AR 3 W2 P AR il A i A P
P AN IS J2 5 5O SR P B R AR G,
ZRAESERN T T 2R 254 5 TR F, 2%
B PELL AR b B Bk 87,5 ~94.2 4, M
5 2P 10 45 (89.6 43) AH G R 29 4y,
56.86% , L B 5 JE AR BRLT RS (92. 6 43) A
MR EFE RS S S (94.2 43) T3k 1 BR(93.5
73) AT RI2£(93.0 73) VR FRMZ£(93.0 70) (&
TRIFA(92. 6 43) 45 X8 FlUELAT TIVELL 2SR 57
T s A5 T E0K 78. 8 ~91. 5 4%, Bt s 5
PU10 45 (90.6 43) AH S 19 5 B A3 4 35 35 £ 45 (91,5
43) R HLAR (912 43) R /IH2R(90.6 1) 4,
i 5. 88% ,iX LR HLAGE Al ELRAR

FER A RTA RERRFEITEEFREIRMES B R SHMEIELY

Table 5 Diversity index and frequency distribution for black and green tea evaluation factor

LU (% )

LRI (% )

AT SRR
Evaluation factor Frequency distribution of black tea Frequency distribution of green tea
v / 0 1 2 3 0 1 2 3 2175 Black tea 4% Green lea

S1E Appearance 3.92 43.14 52.94 0 0 27.45 70. 59 1.96 0.83 0. 62
4, Liquor color 23.53 60.78 13.73 1.96 7.84  25.49 52.94 13.73 0.99 1.16
S Aroma 56. 86 27.45 13.73 1.96 7.84  35.29 47.06 9.80 1.03 1.15
W5 Taste 49.02 43.14 7.84 0 1.96  17.65 52.94  27.45 0.91 1.04
HJES Securinega 9.80 50.98 39.22 0 3.92 25.49 62.75 7.84 0.94 0.97
1343 Total score 56. 86 32.17 10.97 0 5.88  15.69 76. 47 1. 96 0.82 0. 69

0.1.2 3 7RG & GG A BUE A MANE &

0,1,2,and 3 represent the most suitable, more suitable, suitable, and unsuitable, respectively
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R 6 AR 8 AahFHER (3£ 6) XA
FORHIEAT RIS IMHT B 51 i B 3Ry 3 IS (181 1),
SRISALEE 40 13 b - B 2R K28 RUPRR 285 sl v
RIEZE AR A SEH T B 2k A
RMZR RURIESL IR T H B AT BRK ORI 2 (vl
P ORE I 28 JCTLAR 28 O HRGE 2% B% 7h
BER FRERMIR RS S TR IR Z 03k
SEECANI T PN PPN N oo N A R S
RIS AR 2E AR R 28 ORI 25 Bz 1]
ZIM2R JUe R M2 5 iRERZE R (TR R 2 (38
R ZRPF BRI Aoty R R R M2 A
RIMZR SRR 28 e R 2 SRl R 2% R T
RIMZR AR 2055 s va A i 5 2ty R
AR IR G A bR Rk Ui 2R 5 RSF &
AR 2 ) (45 P B 8 3 50T, T — 3 i PR
FARMWEBR RGO R B, HISEALEE 9 frih i B
W B VB R RHER BRI/ ORGSR S
BUNHZ AR B T/ O R EY TR i
M T AR AU 2 A Al b IREF R 2 )™
B2, 495K AR SO T i 8, i 2 A
R6 FRiTTmME LB P MG RIEKNTEHRR

A IR A S 5 A SRR 2

SRR Y R LBk ST 126
B 14 MERRAS 5 RECFEAEEE 700 12.62%
F112.78% S5 MR R S RECE E W] WA m R
20.95% , A FERERIBR LSS R S L4 B0 2
REFREA G 2F R I, Hofth 12 Mk R A
AGEE S AR R T, SIS by S R e
M IR 1 2F 3 i 2R 3 MR RS TS
I 2%, K20 5. 77 em 3. 38 cm, T8 A3 91 5
33.55 em® \22.48 em®, 1 Zf 3 M 2 5 40w 57. 12
£.33. 67 g; SIS AP & 279 B s TR L 2, 433l s
74.58 /1~ 68. 72 A~ AEALELST T, S AR 5 I
AR AT 24 B AR T 126, KR 4 4 K
11.95% 9. 46% ,WIMEGH 2 5 43 IMIK 2. 70% 2. 49% |
WL SR INE 11, 52% 7. 25% , @ L/ & B0 )
ik 1.07% . 2.04% , JL %5 & & & 53 5 K 2.85% .
0.64% ., FUKEE /DR 7.52, el M55 51
ik 4.41 5.91, PIRFGEHIME AR5 B
e AR 4 il I 2569 3. 73 431,90 47,
BRAR ST B R RIS A il T 2R 69 4. 51 4
3.94 4%,

Table 6 The agronomic and quality traits of the tea landraces in each group

25 1 258 Group [ 55 258 Group I 25 M 27 Group I

HER Trait T A+ b T A+ b2 A + b

CV(%) CV(% ) CV(%)

Mean = S Mean + S Mean + S

K2 E (470, 11m? ) Sprouting density 95.64 +14. 15b 14. 80 170.22 +17.75a 10. 43 101. 50 £10. 61b 10. 45
M4 (em) Leaf length 14.09 = 1.78a 12. 63 8.32+1.09¢ 13.10 10. 71 £2. 84b 26. 52
5% ( cm ) Leaf width 5.71 £0.61a 10. 68 3.93 £0.67b 17.05 4.49 £0.70b 15. 59
i A (em? ) Leaf area 56.79 £12.0la 21. 15 23.24 £6. 64b 28.57 34.31 £14. 15b 41.24
1283 MK (em) Length of three leaf and a bud 10. 04 +1. 68a 16.73 6.51 +1.11b 17. 05 9.04 £1.94a 21.46
1 2 3 M 2 8 (g) Weight of 100 three leaf 122.49 +24.43a 19.94 65.37 £13.48b 20. 62 88.82 £27. 60b 31.07
and a bud
JKE LY (% ) Water extracts 46.60 £2.94a 6.31 44.47 +2.95a 6.63 35.01 1. 00b 2.86
WNHERS ( % ) Caffeine 4.71 £0.55a 11. 68 4.50 £0.78a 17.33 2.01 £0.71b 35.32
K2 (% ) Tea polyphenols 32.47 £2.26a 6. 96 28.20 £2.39b 8.48 20.95 £5.28¢ 25.20
FHR (% ) Amino acids 2.88 £0.45h 15. 63 3.95+0.49a 12. 41 1. 81 £0. 86¢ 47.51
1% Lt Ratio of polyphenols and amino acids 11.93 £2.03a 17.02 7.52 £1.23b 16. 36 13.43 £3.99a 29.71
JLAS 2 E42 (% ) Total catechins 18.78 +3.37a 17.94 16.57 £1.22a 7.36 15.93 +0. 46a 2.89
L5543 Total green tea score 82.93 £1.91b 2.30 87.44 £2.19a 2.50 83.50 0. 71b 0.85
L1245 54 Total black tea score 90. 15 £2. 62a 2.90 86.42 +0.91a 1. 05 88.25 £2.31a 2.62

ANFFEHURTE 0. 05 K- B 28 5 BA G124 78 SCCEREN LLEY)

Values followed by a different letter are significantly different at 5% level ( Compared among clusters )
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Fig.1 Dendrogram of the tea landraces based on agronomic and quality traits
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E PSRRI, = B A b 7 R A 2028 o
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HAENS EREED BRI 45 FAR— 5L,
3.2 FHiA @M RELERIER
AR dits o B R 118 A 20 RN R R 34 R B
AR, SIS SR AR M K, A 53 ok FH S i A T
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S R R R R B i R (56,79 em®) 1
ZE3 M1 ZF 3 A ZFE K (10.04 em A1 122.49
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