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Constructing Fingerprints and Analyzing Genetic Diversity of 43 Tea
Cultivars in Fujian Province

CHEN Zhi-hui, SHAN Rui-yang, YOU Xiao-mei, LIN Zheng-he, ZHONG Qiu-sheng, CHEN Chang-song”

(Tea Research Institute of Fujian Academy of Agricultural Science, Fu’an 355015, Fujian, China)

Abstract: In order to understand the relationships of tea cultivars in Fujian Province, the genetic diversities of 43
tea (Camellia sinensis) cultivars were analyzed by using 23 pairs of primers selected from the 38 pairs of SSR
markers. Seven pairs of SSR primers with less amplification bands and relatively high polymorphisms were
further selected to construct the fingerprints of tea cultivars. Cluster analysis showed that the 43 tea cultivars
could be divided into ten groups. The farthest genetic distance is ‘Baxiancha’ and the closest genetic distance is
between ‘Fuding-dahaocha’ and ‘Jiulongdabaicha’. The genetic diversity of Oolong tea cultivars was higher than
that of green tea cultivars. There was high similar coefficient among cultivars originated from common parents,
and usually clustered into the same group. Similarly, the cultivars originated from the same region were usually
formed into the same group, while the cultivars with farther geographical distance showed large genetic distance.
These would provide references for cultivars selection and genetic improvement of tea tree.

Key words: Tea; SSR molecular marker; Fingerprint; Genetic diversity
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TBHAR, FEEA R, SRS, SR,
5 FRMAE AIAE AR A, TR Z . 5
TFRRARH AR TE 26 B R 2 U5 9 o 1 2 P b
FRI-A FF SSR 4h FhRIT HACH ZeRHR i e 5
L BT RN R 2, (Rt T AR i
FRIZERB AL TR TAE. SSR 4 TARIL BN IRA
PRI S 245 1 7 95 B I SSR 4 T4
VL A S A R 2 0520
SSR it A fE B IR B QTL R Brfy
%I/E\_[LZ,ZZ] 5
WERREN > EKE, 8L LK.
A% SRR A RN T RMEFIER, B
Seob, WAL, Was KRR EE S
fir, AERFRE. PEHNESEE—. WA
Nl R i R S A 9 o B 0 2R R 2 U

HEEEERERYE. AHFEM T 45 NG
A 16 A4S, SR 29 4N, HAE KA, £)
SE AR 26 AN AR B ON)E M AT 19 A ABTT
L SSR 7 TARICEIA, I 43 >k 2 A dh Al
PNUREYANE 3Lk =g Hib|ESE &/ Eo R I O
S)RE S AT TR SUE T LUK W HLad A% 2 RETEATSR
GORAR, BAGU T AR & AW ah B K L
5, MITONZRP SRl As o 25 2R AN I i e Rkl it
PR LS AR

1 MBI
1.1 w1k

MEDY 43 MERZBIEFNERS. AL
(@& 1), Fra ST 2014 4F 11 AR AR A K

WAL E A E RS, ES ARG A N RREABE R T T 2 S LR S YR, A A
N > Z > 5,18,23 .
L 2 REME T ST A b B2 2 2016 4R, R4 1 TR DNA.
# 1 2l
Table 1 Cultivars tested
s v #E s vl #R s A FE
No. Cultivar Tea type No. Cultivar Tea type No. Cultivar Tea type
1 Wo 6T (S 16 HBHER LS 31 E51-3 5%
Fuyun 6 Green tea Rongchunzao Green tea Maoxie Oolong tea
2 W= 75 @B 17 w0H Y& S 32 BRI Lg%
Fuyun 7 Green tea Huangguanyin Oolong tea Tieguanyin Oolong tea
3 Wx10%5 (S 18 mEF 5% 33 WHE 5%
Fuyun 10 Green tea Yuemingxiang Oolong tea Huangdan Oolong tea
4 iz 595 G 19 FHR15@E0E Le% 34 KAl Lg%
Fuyun 595 Green tea Mingke 1 (Jinguanyin)  Oolong tea Fujian-shuixian Oolong tea
5 Rz (S 20 A 5% 35 A1l 5%
Zaochunhao Green tea Huanggqi Oolong tea Benshan Oolong tea
6 w205 @B 21 @M Y& S 36 NS Lg%
Fuyun 20 Green tea Chaoyang Oolong tea Baxiancha Oolong tea
7 EETIPN=RS S 22 P 5% 37 A 5%
Fuding-dabaicha Green tea Dangui Oolong tea Rougui Oolong tea
8 IETIPNE-2 S @B 23 ki Le% 38 GiER Lg%
Fuding-dahaocha Green tea Jiulongpao Oolong tea Foshou Oolong tea
9 - ON=PS (S 24 K= 5% 39 F2far2s SRS
Fuan-dabaicha Green tea Chunlan Oolong tea Baiya-gilan Oolong tea
10 LGNSR (S 25 Gt 5% 40 KR SRS
Zhenghe-dabaicha Green tea Jinmudan Oolong tea Fengyuanchun Oolong tea
1 W NEFS 53 26 & Lp % 41 EO S Lg%
Jiulongdabaicha Green tea Ruixiang Oolong tea Xingrencha Oolong tea
12 BRI %% (S 27 WU 5% 42 KM SRS
Xiapu-yuanxiaocha Green tea Huangmeigui Oolong tea Dahongpao Oolong tea
13 [ERHESSE 53 28 BT Lp % 43 &H Lg%
Xiapu-chunbolv Green tea Zimudan Oolong tea Jinxuan Oolong tea
14 HURAE (S 29 UM 5%
Gelecha Green tea Zimeigui Oolong tea
15 ik 53 30 Mg Lp %
Zaofengchun Green tea Meizhan Oolong tea
1.2 SSR 5|5k FHE (AL 50) A R A & AP 5 R 24H DNA $2 B

A IR 38 X SSR 5131k H Ma %A1
Tan 25102, SRt 3L 2 DNA SIS I RAR A1k

£ (TIANGEN, DP305).PCR Jz M & AR 4 20 L,
Hksr M. B DNA1 L, 10=PCR buffer 2 pL,
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2 mmol L' dNTPs 1.5 plL, 25 mmol L™ MgCl,
1.2 pl, 10 pmol L ™SSR IE /& I 51 ¥4 0.3 L, 1U
Taq DNA R &, F ddH,0 #h5% 20 plb. PCR #~
BREF N 94°C HAEME 5 min, 94°C A 455, 57°C

* 2 MRIRSUEIE T SSR 314751

Table 2 Primer sequences of SSR used to construct fingerprints

Bk 455, 72°CHE{H 50 s, 3t 35 M, i g 72°C
ZEAH 7 min. PCR F=4) FH 10% 5% 1A I Bk Mz ¢ ik
(PAGE) ik K ™3, Ty g 4g ar B 1 51 9
A 2.

5|4 Primer IEM54 Forward primer (5'~3") J [ 514) Reverse primer (5'~3") 1B KRS Ta ('C) K/ Size (bp)
CSR088 AAGGAAAATCTATGGTGAA ATGGTCAATGCTTGGAG 54 174
CSR994 TCCAACCATGTATTCCCGTT GATTAGCGAGAGCAGAAGCG 52 138
CSR1391 TCAATCACCCTCCATTGAAA CGTATACCATGGTCGGAAGG 52 190
CSR1381 TTCAAAGTCATGACAGCCAAA GCCACTCCTCCAACTCCATA 52 179
TP5138 TGTGCTGTTATGTTTACCTGCAA CCGATTCGGAAATAGATGGA 52 100
TP1683 AGTTGTTCATGGAGGCAAGG ACTTGGCCCTCTTCTTAGGC 52 183
Al34 ACCCAAAATATGAAACAACATG TGACTACTGCACTGACACTGCTA 52 201

1.3 WG RER T

WA PAGE i fi ik Bl g vk sy, %1+ [F— 5
W 3G 7=, IE A% L EAR A 2o 1AM
s BV B (B T I A% AT ) R AE
“17, GBI (JC 2%l O 551 ) IBUE v <0, B
P E R f N\ Excel AL JRAG B AE K . R —
PR DAL A L AR AN R H Al A A R
N2 UL LT3 Bt 1% SHAN 4R453%
X U BT VR EEAT UPGMA 8 A& AH AL K,
IR IR R . B gt 2 Hr 2 NTSYS 4%
AT

300 bp

200 bp
180 bp
160 bp
140 bp

[#] 1 SSR 514 A134 X} 43 ANZEREL i) PCR 94

Fig. 1 PCR amplification of 43 cultivars by A134 primer
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FEFAREA 43 DN AR SSR Fric i PCR
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2 5B

2.1 SSR R4 HE

A6 H K 38 X SSR 51 4% 43 M ik
B A L FEET PCR 4738, 5 bRy 38 U 2 15149
J&i» MEE 23 XTI Sk IE M, 2 ARG
BEATEE SR 0. I/ 14 SSR 514 A134 %t 43
A PCR 14 FL vk Bl o O 1 HERFA T o R X
5y A3 MEREIEE AR A, &R I %
b ZAMERER 7 X SSR 514, TR 43
AR I E A AR B (R 3).

LRECH 0.75 &b, 43 /MR R] BARI43 A 10 NEHE
(a~j), Hrbafil b BB RAE L AWM, 258\
MZeFI R LM, RALFE B o /il Z%, H
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Table 3 SSR fingerprints of 43 tea cultivars in Fujian Province

5%y Primer

W5

CSR1381

CSR1391
00101
00100

CSR088 CSR994

Al34
0 00 01

TP1683

0
0
0
0
0
0
0
1
0
0
1
1
0
0
0
0
0
0
0
0
0
1
0
0
0

TP5138

No.

0
0
0
0

1
0
0
0
1
1
1
1
1
0
1
0
0
1
0
0
0
0
0
1
1
1
0
0
1
1
0
1
1
1
1
0
1
1
1
1
0
0
0
1
0
0
1

0
0
0
0
0
0
0
0
0
0
0

0
1
0
1
1
0
1
0
1
1
0
0
1
1
0
1
0
1
1
1
1
0
1
0
1

01001

00100
00100
001 01
00100
00110
00110
01100
00 1 00
00110
00 1 00
00 1 00
00110
00100
00 1 00
01100
01000

0 0101
00101
0 0101
0 0101
0 00 01

0
0
0
0
0
0
0
0
0
0
0
0
0

0 00 01

0 00 01

1

00101
0 00 01

10
11
12
13
14
15
16
17
18
19
20
21
22

0
1

0 00 01

0 00 01

0
0
0
0
0
0
0
0
0

0 0101
0 0101
00101
0 0101
0 0011

1

100 10
001 10
00101

1
0

00101
00101
1 00 01
0 0101
01001
0 00 01

0
0
0
0
0
0

Ll

1 0100
01 100

23
24
25
26
27

11000
1 0010
01010
01000
01010
00 1 00

0
0

0 00 01

—

0
0
0
0
0

00101 O

1

0

28
29
30
31

0

11100
1 0100
01100
01010
01 100

0

0
0

0 00 01

0
0

0
0

01001

32

0

—

33
34

0
0

—

11000
01000

0

0
0

0 000 01

1

0
0

35
36
37

000 11

11000
1 0100
01100

0
0

0
0
0
0
0

0 0101
0 0101
0 00 01

0
0
1
0
1

1
0
1
1
1

38
39
40
41

11000
11000
01100
00101

0

0
0
0

01011

0 1 001

42

0

43
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fi 65 Fuyun 6

#7105 Fuyun 10

3 EEilifRIk 4 Xiapu-chunbolv
iz 75 Fuyun 7

#2205 Fuyun 20
i 44K [ 4% Fuding-dabaicha

1
3

1

2

4 #7595 Fuyun 595
6

7

14 IR Gelecha

8

— 5K Z T Fuding-dahaocha
11 FulE K4 Jiulongdabaicha

15 %% Zaofengchun
9 7K AR Fuan-dabaicha

22 FHH Dangui

23 FLJEH Jiulongpao

37 W Rougui

12 #53ili 707 %% Xiapu-yuanxiaocha

29 $EHHY Zimeigui

31 B Maoxie

10 HFI K 2% Zhenghe-dabaicha

38 {ii T Foshou

16 #5454 Rongehunzao

5 Rz Zaochunhao

43 4% Jinxuan

17 # P Huangguanyin
27 #E Huangmeigui
26 FifF Ruixiang

33 # H Huangdan

20 ¥#F Huanggi

28 2241} Zimudan

18 Hi# f Yuemingxiang

30 #F 5 Meizhan

39 [1%E4 2% Baiya-gilan

19 U Jinguanyin

25 441JT Jinmudan

32 ¥ Tieguanyin

41 #¥{=Z% Xingrencha

24 #F>% Chunlan

35 71| Benshan

40 JAA#F Fengyuanchun

21 $AFH Chaoyang

34 EHAKA Fujian-shuixian

42 K1) Dahongpao

|36 JilI%E Baxiancha

M1 2 %L Similar coefficient

Pl 2 43 M L AR A AIAY SSR AT hriTist e R A

0.90 1.00

Fig. 2 Genetic clustering diagram of 43 tea cultivars in Fujian Province based on SSR molecular markers
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