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Genetic diversity of 89 tea germplasm based on STR markers

LI Zhao, XIAO Bin, YU Youben,ZHOU Tianshan,
GAO Yuefang,RAN Longgui,BAO Lu

(College of Horticulture s Northwest A& F University ,Yangling s Shannzi 712100, China)

Abstract: [Objective] This study evaluated diversity of tea germplasm resource to provide basis for
protecting and using them. [Method) A total of 10 short tandom repeat (STR) markers were used to assess
genetic diversity and relationship of 89 Camellia sinensis accessions,in which 87 were from Chinese tea are-
as (Huanan:south China,Jiangnan:areas south to the Yangtze River, Jiangbei:areas north to the Yangtze
River, Xinan:southwest China) ,“Yabukita” was from Japan,and “Xiao” was unknown. [Result] A total of
124 putative alleles were detected from 10 primer-pairs with a mean of 12. 4 putative alleles per locus. The
average value of expected heterozygosity was higher than the average of observed heterozygosity. The aver-
age observed heterozygosity, Shannon information index and polymorphism information content were
0.771 1,1.978 0 and 0. 81, respectively. The Dice’s similarity coefficient between accessions ranged from
0.77 to 0. 98 with a mean of 0. 80. All accessions were divided into 4 groups. [Conclusion) The accessions
were mainly divided into 4 groups but not according to origins. Tea accessions from area north to the Yan-
gtze River were distant from the accessions from other areas.
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Table 1 Names and origins of the tested 89 tea germplasm resources
e TAAT FIK 5 TRAT R
No. Name Tea area No. Name Tea area
1 H A% b fh Yabukita H 74 Japan 46 J& KM Longjingchangye VI.F§ Jiangnan
2 5 Xiao %1 Unknown 47 1% 4% Maolii V.7 Jiangnan
: 2 K [ Fuan dabai 467 Huanan 48 3~ Pingyun VL.F§ Jiangnan
4 & 5K H 45 Fuding dabaicha 2% Huanan 49 114K A Qimen zhuye VI.F§ Jiangnan
5 45 5 K %2 Fuding dahao 4 Huanan 50 % Qingfeng VI.F§ Jiangnan
6 A& S B Fuding group #£F Huanan 51 7 il Rongcheng VIL.F Jiangnan
7 fREE1 %5 Fuqun 1 428 Huanan 52 Fal% Shuangfeng JI.F§ Jiangnan
8 2 595 5 Fuyun 595 467 Huanan 53 7K (1) Shuigu(1) VLM Jiangnan
9 guifnﬂg:d%nz lijjimg baimaocha 4£F Huanan 54 7K (2) Shuigu(2) VI.F§ Jiangnan
10 M Tieguanyin £ Huanan 55 KA K4S Taipingshi dacha VLF4 Jiangnan
11 HR KW Gansu dachashu YI.Jt Jiangbei 56 15 4 B Wuniuzao YL#§ Jiangnan
12 S % KM Langao dayepao VL4t Jiangbei 57 B25 10 %5 Xicha 10 VI.F§ Jiangnan
13 AR 4 5 Nanzheng beiba 4 V1.4t Jiangbei 58 B 11 5 Xicha 11 JI.7 Jiangnan
14 AR 5 5 Nanzheng beiba 5 VI.dt Jiangbei 59 4 i Z Xianggu baihao JIL.F Jiangnan
15 A 6 5 Nanzheng beiba 6 VL4t Jiangbei 60 KT % M Fh Xiuning mingzhou VI.F§ Jiangnan
16 7§ £ K3 10 5 Xixiang dahe 10 Y4t Jiangbei 61 HE KM#f Yichangdaye VL Jiangnan
17 7§ 2 K 12 5 Xixiang dahe 12 VL4t Jiangbei 62 W (1) Yingshuang (1) VI.F§ Jiangnan
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*& 1(&) Continued table 1
A=) il R 44 B X =2 it B 44 K X
No. Name Tea area No. Name Tea area
18 W% K3 15 Xixiang dahe 1 VLAt Jiangbei 63 1_4u(2) Yingshuang(2) YLFg Jiangnan
19 74 % K 4 5 Xixiang dahe 4 V1.4t Jiangbei 64 A1l kM A Yuntaishan daye VI #§ Jiangnan
20 W6 £ Kl 5 5 Xixiang dahe 5 71.Jt Jiangbei 65 $/H— 15 Zhangke 1 YL #§ Jiangnan
21 79 % K3 6 %5 Xixiang dahe 6 VLAt Jiangbei 66 WL AR RFl Zhejiang muhe YL Jiangnan
22 P £ K 8 5 Xixiang dahe 8 YILJt Jiangbei 67 WiVl B ik 4% Zhejiang putuofocha YLFg Jiangnan
23 L H KM Ziyang dayepao 71t Jiangbei 68 WiTl 4854 Zhejiang zisun VLF4 Jiangnan
24 YLVG TN Fh Jiangxi ningzhou YLF§ Jiangnan 69 #i4e 113 Zhenong 113 YL #§ Jiangnan
25 GR35 Anhui 3 YL.F§ Jiangnan 70 #i4e 117 Zhenong 117 YILFg Jiangnan
26 G 75 Anhui 7 VLR Jiangnan 71 Wif 139 Zhenong 139 VLF§ Jiangnan
27 # 2 Biyun VIL.F§ Jiangnan 72 kg5 12 5 Zhuyeqi 12 VLF4 Jiangnan
-
28 % Z Bohao VLB Jiangnan 73 Camellia sinensis var. Sinensis cv. VIL.F Jiangnan
Zhuye
29 M Chuiliu VIL.F§ Jiangnan 74 AL PEMAEF Chongqing pipa ViE Southwest
30 # % Cuifeng YL.F§ Jiangnan 75 St K4 {2 2% Guizhou daniupicha P Southwest
31 KHI#E Dalivhuang VIL.F§ Jiangnan 76 JEVE % 45 (1) Meitan mingcha (1) iR Southwest
32 KM ¥ #E K Daliuhuang group VI.# Jiangnan 77 VBT 25 (2) Meitan mingcha (2) PiF§ Southwest
33 BEiti K5 # Enshi dachashu YIL.F§ Jiangnan 78 UL 222 . ViR Southwest
Meitan mingcha variety
34 E iR Gaogiaozao VL.F§ Jiangnan 79 ™YL 1% Nanjiang 1 PiFd Southwest
35 FE 23 Hanli YL.F§ Jiangnan 80 ™YL 4 %5 Nanjiang 4 Vi Southwest
36 5 K4 Hunan dajianye VI.F§ Jiangnan 81 P VL#EA Nanjiang group PiF Southwest
37 # 11 - Huangshan zhongye VIL.F§ Jiangnan 82 4= iz Z5BEIKR Niupicha group ViFd Southwest
38 #MHL(1) Huangyezao (1) VIL.F§ Jiangnan 83 P& 303 Qianmei 303 P Southwest
39 # I HL(2) Huangyezao (2) VL. Jiangnan 84 P4 JE 502 Qianmei 502 iR Southwest
40 R # 12 5 Jianbohuang 12 VIL.F§ Jiangnan 85 #j7k 906 5 Shuyong 906 PiF Southwest
41 VLVE K 7R K Jiangxi changlin daye VIL.F§ Jiangnan 86 284 73227 Zayou 73227 Vi Southwest
42 % Jinfeng VI.F§ Jiangnan 87 &4 74611 Zayou 74611 ViR Southwest
43 J8 3 K- Fh Jiukeng daye VI.F Jiangnan 88 22t 79118 Zayou 79118 ViR Southwest
44 W 43 5 Longjing 43 VLB Jiangnan 89 B 4425 5 Zaobaijian 5 PiF§ Southwest
45 A Longjing group VIL.F§ Jiangnan
1.2 A & Triton X-100, 20 mmol/L MgSO,) 2 pL. 10
1.2.1 DNA # R4 STR ¥y ¥4k 2 DNA JHR mmol/L dNTPs 0.2 1.,10 pmol/L I FiiF5| ¥4

AT CTAB £, #E$8 10 %F STR 514 M T ik 2%
FB Y PCR &3, 5194 5 5 )7 51 2 I Fang 45"
JFW K 2. PCR ¥ #5{k & 20 pL: ik DNA (10
ng/ul)1 pl, 10 X PCR buffer (200 mmol/L Tris-
HCI(pH 8. 8),100 mmol/L KCI, {& 4% 1%

0.1 pL,Taq B4 U/pl) 0.1 pL,#i4iK 16,5
pL, PCR AT J9:94 “CHIAEE 4 min; 94 °C 30
s. 1B K 30 sORIAI G AR il B WL 3% 2) , 72 °C ZE{f
30 .35 IAGH s feJm 72 “CHEff 10 min.4 CARAF. ¥~
HEFEPICS L F 120 SR NE R A A T FL TR ARG

F2 AWMHRAEM 103 STR 5|9 F 51
Table 2 STR primers used in the study

51 J7 51 B JGRSE/C L IR KN/ bp
Primer Sequence Tm Size

F.:ACGCTTCTGTTTGGTCTATT

A18 54 173
R:GATCTTGCTCATCCCTTCAC
F:AATAAGAATCGGTGACCTCTG

A28 48.5 147
R:CTTCATTAACCCCTAAACTAAAAC
F.CCAAAACCCTAGTTTCACTCCA

A38 54 254
R:ATCAAACGCTCTGTATCGGTG
F.GCTTCCTCTTCTCCTTCCCC

A55 60 133
R:GATCTTGCTCATCCCTTCAC
F.:AACGCTTCACTCCCTCCC-A

A56 54 272
R:AACGCAGATCCGAACACGA
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& 2(8) Continued table 2
519 Al B KRB/ C S HE R KN/ bp
Primer Sequence Tm Size

A58 F.GTGAAGTTAGTTGTTACTCTTTTTTGG 61 s
R: AGGGGAAGTGAGGAGGCAT ?
F.CCTCTCCTTGCCTTTCATTTC

AT76 59 167
R:GCCACGGTTTTCTTCTCCTC
F.GCTAATGATAGACCATCTGCTCCT

A80 58~59 155
R:GGCCATGCTCTCAATAGTAGAACT
F.GGGACACACACAAACCCTAGTC

A90 54 113
R:CATCTTTCACAGTTCTCGCAGC
F.:ACTGCTCCTCTTTAGTCCTG

A211 58 156

R:CTCTTCAAATTCAAATCCCT

1.2.2 S Ze3d 106 B MEBE R b Uk s - 8
PGB 90 PCR ™ Wik & il T3 17 STR 43
FREM . % POPGENE versionl. 3107 4%k 4 i 47
Bl 4y s oF 5 A A7 2 2L (Observed number of
alleles, Na) . %% &5 v 2 K %% (effective number of
allele, Ne) , W B2 4= 4 & (Expected heterozygosity,
He) . W22 4 B (Observed heterozygosity, Ho) Fll
Shannon #§ %% (Shannon’s index, )., H Excel 2007
TR S Y 2 845 B & & (Polymorphism in-
formation content, PIC): PIC=1— 2P} ,H"¥ P,
FORY AL A S, ] NTSYS 2.1
BB A5 A28 i R [E] Y 3t A5 AR BL AR B, AT UP-
GMA (Unweighted pair group method using arith-
metic averages) BISF 2 I K,

* 3

2 HiR5 0

10 W5 MERKFZRHPHESEN

2 3 W LLAE .10 % STR 51 ¥17E 89 3 55 b
T B8 5 rp L B 124 AN S W R 124 A4
7 AL g 5 | 4 A 00 81 1 S5 3 PR Ry 5~ 16 A4, 3
¥R 12,4 A5 A X ALK 3L A 11 ~ 48 A, Hip
A90 Hy 11 4, A211 K 48 4~ FE % 33 4, Shan-
non 540 (DH 1. 213 4~2. 346 9,5 K 1. 978 0;
LZB(EE R (PIC)H 0. 63~0.89,F# K 0. 81;
WMECH A BE (Ho) H 0. 588 9~0. 900 0, F1 K
0.771 1; B LA B (He) K 0. 638 3~0. 894 9,
¥4 0.816 5.,

2.1

103 STREI4E 89 MEMBEHHE TN

Table 3 Polymorphisms of 10 pairs of STR markers in 89 tea germplasm

e A 35 A 3 R R

W 2% A I Wi G R Shannon #5431  ZAFHE&E

z(ljﬁ %%1%1 Effective number (%eo%?i ()bserved‘ ExpecledA Shfmnon’s ‘ Polymorphism
of allele heterozygosity  heterozygosity index information content
A18 13 6.50 35 0.633 3 0.850 8 2.071 8 0. 85
A28 15 8. 36 44 0.866 7 0.885 4 2.346 9 0. 88
A38 15 7.32 41 0.844 4 0.868 3 2.2515 0. 86
A55 13 4.59 30 0.677 8 0.786 6 1.928 0 0.78
A56 12 9.09 45 0.933 3 0.894 9 2.3253 0. 89
A58 8 3.98 15 0. 855 6 0.752 9 1.520 9 0.75
AT76 18 6.52 42 0.588 9 0.851 3 2.2595 0.85
A80 9 3. 66 19 0.722 2 0.7310 1.590 8 0.73
A90 5 2.74 11 0.688 9 0.638 3 1.213 4 0.63
A211 16 8.51 48 0.900 0 0.887 4 2.272 2 0. 88
it Total 124 61.27 330

S Average 12.4 6.13 33 0.771 1 0.816 5 1.978 0 0. 81

BT 89 A W A BT B b Y ¢ H AR E LA TR
J&F SRR EAS B SO A 8T 4y A5
JoT G U5 4 BRI S8 DU RS X HEAT 43 21 28 B s A e 10
XF 5y A 24 ~66 AR S35 R 49,9 A,
Forp AR 25 I B 4 ~8 AL -1 6.8 ALt
AR AT FEPI L 5~12 A4 9.0 A4S 5 VT 4% X A7 3
IR 8 ~ 34 A, P34 22, 7 A 74 B 45 X A3 2k A A

6~154~,F 11. 4 14>,
2.2 HIXFEMRRBREMIBEEEBRBESN

89 13 2% W 7o 5 114 38t A& AHABLE S 0. 77 ~0. 98-
¥3%5 0,80, dy 1 AT A 2 AR BT A ABL R K
0. 78 A L 4 A JEHE IR 1A 35 4L 112K
A A9 A E R BB 12 5 RER R KRR 1 S
S BRI A OER V2. Hop 12874 £ R
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Fig. 1 Dendrogram of 89 tea accessions based on STR markers

— K ETL 1 S R 4 5 H8 2 R VLR M B AR D

T3 A — 3 b R R TR R O SRR R GOk
FA AT T 2R A — S G i A O W R AR B
BE 2% I BIF 52 BT DA 22 A1 B 1 v SR P B0 ik
BT 57 12 5 2 AR MR AR S5 AR BT L 3 SR

A P 5 o ] —

Zhuye

Fi Zhuy

F12% Zhuyeqi 12
B

&

il

Gaogiaozao
Tieguanyin I\Y%

H K 906 (= 2% X |

ZFOFE YR 303 (g R X PR &40 AN F

PERI S I, —H WRAE .



%13

BB AR R STR J) BUAG I A A Y 89 {7y 24 Fh 57 B3 I 38k 4% 2 AR 1R 20 A 145

T 280 1 285 M P e 22 55 R 4% A 255 IXC i o
QS Wl B e v T I 51 I N3 £ e LA | B Y Y
A 31, 43% . 5 AR A IX [ 84, 62%0; VT 4% X 5
28.57%, (5 A ZF X M9 20. 00%; P8 B & X
31.43% , i AR ZEIX Y 68. 75 % s B EE A IX (5 8. 57 %,
diARZE X 37,5000, I ZE B v A6 55 IX 5 Fl o
4.08% , HAZE X 1 15. 38 %0 s T RE 25 X 4 75.51 %,
dPARZR X 74, 00 % ; PR AS X (5 10. 2006, AR
X 31 2500 e M 25 X 6. 1200, i AKX 1Y
37.50% . LA EGIT 25 5] LUE . A0 28 W

bR OROR P A M A% ML I OG 2R 20 T L (R E P R 2R X
(25 B oty b R o ik 2 SRR 26 T 2R IX A 2%
Bl iR 22 R A5 1T 2K
2.3 HMEAFERAMRBFEETHAERNEEXR
HT I 2 AT YR AP R 2R DX B R 5 O R B
T AL R FGA B 0. 85, 42 % 5t K= VL R 25 X Y 2%
RS i Fof R 22 12 A i i Rl 04 7 e e i
ST A 5 JCHIR AR i R R 2 g R 5 AU 2
TLAEZR DX B B — 70 32 E BRI N T 2R X 3k
T ity ol R 22 S AR D7 R A e i o 9 A A i o

7

Huanan

AN

Jiangnan

i3]

Southwest

LAt

Jiangbei

0.71 0.78 0.85

0.93 1.00

B AE LR $ Coefficient

B2 BEIR R R TR IR IE T DY R A XA R SRR

Fig. 2 Dendrongram of tea accessions from 4 regions

3 W e

KIS 2 51 ) 22 S MR F AR5 211
S 2 ERRT B AR B 2 e R
PRBR 7 At 2 2% RS o o A B 119 382 4% 22 5 2 80 AR5
KR AL G N T 9 STR 43 20 5 20l 2 R A
Z—. STR 4 RUKG I 42 5 BRI 5 TR I ok e 85¢ e vl
PRGN B R AT B4k B R PR R
B35 50 1 bpt'* L AT FE % 5O A 4 0 2 /N A%
S RG] N 25 5

MR GEORF  BR (R — 2 o
SYAESI ¥ ALS P3G = vh [l B AE HE 168 A 177
bp 25707 - FE A5 P34 7= 4 vp [6] B A7 78 106 1 120
bp [ 4517 o T 8 Al 5 Rl v D AS £ A 32 b i D] 7
RO 3 R R 1) i DR R T 5 U0 R 1 0L
TR X BT ER

A Z 0T AR R R — R A H A (HAE AR R
R AT W R 113 Wi AR 117 48 = 595 5.
Wide 139 SV 30 R 7 0 R AE A0S LU A oK
P15 2w KRRl B AR 2% 28 I R FH B bk s 3% 35 1 A
AR R —R. BRIZAN 825 10 5 8 2%
115 Bk 906 5 BS U 303 il B S W 2 5/
Rt Ay 23 e AR B & 1 R . R LR IN &

LSS D SN PN U RN E R L P NN
I S it ) 2T BB M 5 L R
il QTR A b sl T R 2% RO R I 25 2 it A%
o A I AE BRI B e AR SR
— TSR PSS WL A T R R ) R A R R B R AR
0 57 A DR R R R T AR A Y SR 4
ity Bt — AR

AN A DX AW iy A ] JC AR R VLR L P
A5 DAY B3 ) 42 o 5 BORPIR P& I R 4% 3 38 50 A i 53
TF - an %K 906 = i = 28 F 1 2% A 32 T R . B3 R 303
1 25 9 A5 U L 5 2 A ST R AR I o F B4R
23 R 2R 2 A2 T SR 45 o Bk PG M 5 o A 6 S
FhY 24 ™ i b i 7 R L AR A 5 A 25 DR B
an A R b S B ARR T 0 2 KT 6 45 i
RSN A R T 1K,

MR VE 2544 7 A B AN MEF . BRPE 25 B &
SR A A T3 T g v i o MO TS L 2R
sty A EC) 18 7 A BR T 25 3 g Bl LR A AE A T
f10 3 PR A2 o DTS B8O B 1 2 1 S L A s
A X Sy B — A TE PR R At YA 2 X
19 28 iy b 1B — A 52 A5 AR 2R X0
Pyt A BE B i . WA AETY R EST-SSR XL
Al 2% DX o B e A% 20 A A 9 O S e 3 T I 1Y %



146 P AR K 7 AR

515 %

P BB IR A SR G R B B A X . IR AT RE
Je P P g A A M PR A E b R T T A AR R Y TR
oo BEAMTLALZR XA A28 B 98 70 A1 (9 AL 5 $E
FAE 18 Y BEAR S A7 2R B AL T 130 5 LR A
0 T R O IR M A . AR HT N B ST A R B
P A B At 3t D7 ST AR IR EGCG (R B F L
FRBEFIRID SRE ™, [ A8 RS
FHT LK D Kt O FIE R (D VWA (2) 2 WA [F]
s DX ST R 1) 235 B ol BT L R R A — kS . L nT B R
[F) 44 S0 - DRASUZEL i 0 1 BF 5 4 SR IR 52, STR AR
SEA T LU T 5 [ 4y 7 44 o = R 40 S L I
SRS Y LSS PR AT LA — 2B AT A

ZAR b G R ) 182 A AR R G OC RSN
Z B Tl BT R 4 38 A B R T R A TR T AT T
MR - TR T BV 20l 1T 55 - 7 58 70 T3 7 i Aol
B4 ) IS o 38 1V 3% 3 BT A IR Y 35 A5 78 e L LA RN
AT 2 ™ i 9 2 e AL R oK

Ersdd

(1] Rz, MM R G428 [T, i K% 24 (A AR BR2E 10
1981(1) :87-99.

Zhang H D. Thea:a section of beveragial tea-trees of the genus
camellia [ J]. Acta Scientiarum Naturalium Universitatis Sun-
yatseni, 1981(1) :87-99.

[2] Hashimoto M, Takasi S. Morphological studies on the origin of
the tea plant V,a proposal of one place of origin by cluster a-
nalysis [J]. Jpn J Crop Agr,1978,21:93-101.

[3] Zhou M,Li Y Y,Sun X M,et al. Genetic diversity dnalysis of
wild tea plants in Yunnan Province using EST-SSR markers
[J]. Agricultural Biotechnology,2015,4(1) :9-15.

[4] Taniguchi F,Kimura K, Saba T, et al. Worldwide core collec-
tions of tea (Camellia sinensis) based on SSR markers [J].
Tree Genetics & Genomes,2014,10:1555-1565.

[5] Tan L Q,Peng M,Xu L Y,et al. Fingerprinting 128 Chinese
clonal tea cultivars using SSR markers provides new insights
into their pedigree relationships [ J]. Tree Genetics & Ge-
nomes,2015,11:90.

[6] Kaundun S S,Zhyvoloup A,Park Y G. Evaluation of the genet-
ic diversity among elite tea (Camellia sinensis var. sinensis) ac-
cessions using RAPD markers [J]. Euphytica,2000,115:7-16.

[7] Matsumoto S,Kiriiwa Y, Takeda Y. Differentiation of Japanese
green tea cultivars as revealed by RFLP analysis of phenylala-
nine ammonia-lyase DNA [J]. Theor Appl Genet. 2002, 104
998-1002.

[8] NiS,Yao M Z,Chen L,et al. Germplasm and breeding research
of tea plant based on DNA marker approaches [ J]. Front Agric
China,2008,2:200-207.

[9] Yao M Z.Chen L,Liang Y R. Genetic diversity among tea cul-

[10]

[11]

[1z2]

[13]

[14]

(15]

[16]

[17]

[18]

[19]

[20]

tivars from China,Japan and Kenya revealed by ISSR markers
and its implication for parental selection in tea breeding pro-
grams [J]. Plant Breeding.2008,127:166-172.
Powell W, Morgante M, Ander C,et al. The comparison of RFLP,
RAPD, AFLP and SSR(microsateilite) markers for germplasm
analysis [ J]. Mol Breed,1996,2.:225-238.
Bao L,Chen K S,Zhang D, et al. Genetic diversity and similar-
ity of pear cultivars native to East Asia revealed by SSR
(Simple Sequence Repeat) markers [ J]. Genetic Resources
and Crop Evolution,2007,54:959-971.
Bao L.Chen K S, Zhang D, et al. An assessment of genetic
variability and relationships within asian pears based on
AFLP (Amplified Fragment Length Polymorphism) markers
[J7]. Scientia Horticulturae,2008,116:374-380.
i #%. 3T SSR,AFLP J& ITS kric 76 ZL R 2 45 i 1k 1
AT (D, HUIH - @7 EL K 2%, 2006,
Bao L. Based on SSR. AFLP and ITS marker in phylogenetic
analysis of pear and Huyou [D]. Hangzhou:Zhejiang Univer-
sity.2006.
Fang W, Cheng H,Duan Y, et al. Genetic diversity and rela-
tionship of clonal tea (Camellia sinensis) cultivars in China as
revealed by SSR markers [ J]. Plant Syst Evol,2012,298:469-
483.
Yang R C, Yeh F C. Multilocus structure in Pinus contora
Dougl [J]. Theoretical and Applied Genetics, 1993, 87568~
576.
Lazaruk K, Walsh P S, Oaks F. Genotyping of forensic short
tandem repeat (STR) systems based on sizing precision in a
capillary electrophoresis instrument [ J]. Electrophoresis, 1998,
1:86-93.
Crp 282 BRI R R L 2. PR R AR (M. i i
Bl AL . 1995:107-108.
Chinese Dictionary Compilation Committee. Chinese tea dic-
tionary [ M]. Shanghai: Shanghai Science Press, 1995: 107-
108.
BRI X HRLGBR 5. S M EST-SSR 3 HrvLdb s X 4%
P BEUR Y 38 A% 22 RE M R R AE S R [T, 28 mRL 4, 2009, 29
(3):243-250.
Yao M Z,Liu Z,Chen L,et al. Analysis of the genetic diversi-
ty and genetic structure of tea resources in Jiangbei District
by EST-SSR []J]. Tea Science,2009,29(3) ;243-250.
®OHEL M uk. WERT A SR DRVE AR R B U T S M 4 AT
#r 1], 3R 41] . 2012, 33(5) 1 792-798.
Wu Y, Xiao B, You X C, et al. Shaanxi tea germplasm re-
sources comprehensive evaluation on cold resistance [J]. Chi-
nese Journal of tropical crops.2012,33(5):792-798.
¥R L AR S B X E EGCG Z R BT IR i
e (1. bl 2241, 2010, 19(9) :193-197.
Jiang K,Xiao B, Yu Y B,et al. High EGCG tea tree resources
in southern Shaanxi screening [J]. Acta Agriculturae Boreali-

occidentalis Sinica,2010,19(9):193-197.



