WY RV E S 2011,12(4) ;533-538

Journal of Plant Genetic Resources

FRIE G B T B Ho A A Bk ( ) B9 SSR 401

BEg' 4448 TmE R A LA L2
(P EK A BB MBI AT/ B R R RO, B 310008 ;
TR RS EM P T, BN 210095)

RE AT FRFBELXOFTANARDLEF P UZR TN THFTEA, GENHEABT -2 AGHLRH, B
AAEESHBAMERLBEARAN TLAEFRTH 4T EFTFERG AN AP BHRGES, KR4 M 40 st SSR
BN ABDELEERT T EABALYT FRARTASH(R)ALEFFTFEARAXRORRNTASHAEFTHE. £F4
A OBEARH(R)OERE SHREHK(H)HO0.54, FHALEBO0.58, ANAARM LR T FEAALALAH (L)L
ERBOEG SRR FARBERGRAER B EASHBE RN ZAOELER, REASRAVNBESAH(R)
BARA—X RAEMIWLETAHESLH(R)LAELAEHELERF, AR PRENPSSBAEHS F5HhudH
T B S 3 s i,

RBA:FTFHFARMEDH(R) ;XA S B 5% £ ;35508 #;S5R 4L

Genetic Analysis of Main Parents of Tea and Their Derived
Varieties in China Using SSR Markers

DUAN Yun-shang'? ,JIANG Yan-hua', WANG Li-yuan' ,CHENG Hao,FANG Wan-ping’,LI Xing-hui’

(' National Center for Tea Improvement/Tea Research Institute,Chinese Academy of Agricultural Sciences,Hangzhou 310008

at

*Tea Science Research Institute , Nanjing Agricultural University , Nanjing 210095)

Abstract: Two tea cultivars, Tieguanyin and Huangdan, are used as main parents in Oolong tea breeding. Fu-
ding Dabaicha is considered as one of core parents in breeding of green and black tea plants. So far, Many quality
tea cultivars have been bred based on these cultivars. Therefore, research on the genetic diversity and fingerprint
map of these parents and their superior derived varieties are considerably important, which can contribute to the se-
lection of breeding materials and the protection of plant variety right. In this study,the genetic diversity and relation-
ship of 13 Oolong tea varieties and 21 green tea varieties were analyzed by 40 SSR markers. The average genetic di-
versity( H) and genetic distance of 34 samples were 0. 54 and 0. 58, respectively, which means that the genetic di-
versity of the accessions tested were relatively high with rich variation. Furthermore,90% genetic diversity came
from genetic differences of tested materials. These samples were divided into two groups according to its breeding
source using UPGMA method. Moreover, the genetic structure of two sets of varieties is different. In consideration of
good stability and high polymorphism,5 out of 40 pairs of SSR primers were selected and combined to construct the
fingerprinting maps of 34 materials.
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Table 1 Name,breeding parents and origin of evaluated tea varieties

&S £ 3k 9% ] S 1 k% =i
Code Name Breeding parents Origin [l Code Name Breeding parents Origin
1 HA BESEFLARRX vif- 18 #k113 BRKAFXSZEAHFARRET WL
2 BRE BME x Kk W 19 #ik12 BWRRKAEESZEAMFZHREZT WL
3 E3 N BRE x Tk w20 #k 21 EHAHEXBEERBKER Wi
4 BRE M7 waE |2 #i %% 25 ZEANEEHRRAKEH #L
5 #H o7 G A wa# | 22 BBRE BRAKAXSZEAHEZARET WL
6 BB ENEERRT wme |23 WE121 BRKARSZEAMHRERRE L
7 = BMEBRREL w24 B BRAAZXESEAHFARRE WL
8 L W x ok wa |25 #R117T BRERXAFSEHAHFERRX D
9 % BHRAREE wE |26 #R139 WRAAXSZHANKERRX Wi
10 BHR HOE x Wk w27 Wz68 BRAAXSZHEAHEAARZE #AR
1 REK BWH x Bk wmE |28 Ez18 BRAKAEXSEHAHFERARX #HR
12 ¥ s BT HRREZ wE | 29 B\Bx108 WRKAXEZHAHEXARRRX B
13 SHR BRE x KA+ AHZ(RE) w30 BRXAX by Y £} - 4
14 ¥ BRXAXSZHAHKHARABLT WL |31 HWE208 HEMKAXESTHAHKAERRX B
15 R BRAKAXSZHAMHKERRE I 32 BE595 BAKAZESZHAMHKHARREE Fg
16 % ERKAZRSZHAHKRARRKL  HOT | 33 EE BRAKAXK x ZHAMNEK W
17 e BRAGESZHAHKXARRE #HT |34 BER ERRKAE x @AM % W

1.2 HE
1.2.1 DNA (9 FRAX B CTAB ="
Bt % 41 6 B9 3 B3 49 DNA, 1% B A5 % B ik &

DNA & J& &, f§ NanoDrop ND-1000 43 Y ¥ & it
(Thermo Fisher Scientific, USA) #ll i DNA ¥ EM

SUEE M HAW DI 20 ~ SOng/pl 4 CRFE R
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1.2.2 35|90FE 40 %F SSR 3|9 T4t A1 6t iy
Vi, HPXBEAEH KM EST-SSR 5|9 39
!, BB SSR 314 1 U, AT wh LE
ETAYTERERRFAERAAER.
1.2.3 PCR P HEMN~¥H& A PCR K M7 Bio-
Rad DNA Engine Dyad PCR % LT, RN R R R
NRFSENRSE W%, ¥INEwA 10% K5
P BB ZE C. B. S MGV-210-33 B A3 3k 4% (C. B.
S Scientific Company ,USA ) | #4783k , # & 170V, i+
] 120min, B3 J5 £ B8 Charters " W F B B
8, Flurochem % %¢ ¢ %, 42 {% ( Alpha Innotech Corpo-
ration ,San Leandro,CA,USA){188ic %,
1.3 MiEsim
FKRATEFR T HakE EaTESW .
MR ZHFIERD” , A~ BELIHRAS SN
Wit A “0” B R BB E R, A K M Power-
Marker V3.25') 3+ 4 % 51 4 3 1 {31 25 19 % 30 43
S 3 (Number of alleles) |3 &I ¥{ ( Number of geno-
type) . £ & ¥ {5 B & ( Polymorphism information con-
tent, PIC) A &5 ¥ ¥ 35 ¥ ( Gene diversity, H) , T
] Z% & & (Observed heterozygosity , Ho) .1 {E ML &
¥, ( Genetic identity,I) .3 {5 BB B ( Genetic distance) ;

£2 OFSSRIMEIMTEXBBM(R)hET MR

A& Nei [RBIEER , 346 M F 1 (Unweight-
ed pair group method with arithmetic averaging, UPG-
MA)HEFTIRE , 2B KA ; FI A Structure2. 3 K 4
BT BRIEGH I

2 ZREHSH

2.1 BEEHMESIF

40 X B ZH A A # SSR 5|4 (3% 2) 7 34
BEMHF(R) PIT ML 165 M EEE, 286
AEEY, FHEXSI YT RRB 4. 13 M FMDL
F,T. 15 AEEAR, 54 F 2(A25,A34,A41,
A103, A124) ~ 7 (A28) F1 2 ( A4l A103) ~ 15
(A211)2ZE], 40 X5 M EBHEB TR (PIC)
HASIE 3 K, 76 0. 1861 (A103) ~0.7342 (A28) 2
/&, 35 0.4897, B fr & A i 40 %t SSR 51 7E
W EEABERBKFEFRNEEME, 34 HOHEARK S
F(R)K Nei R MK (H) % 0.2076
(A103) ~0.7682( A28) Z &), 3 0. 5432 ; W1 2
A BE(Ho) 7E 0. 0323 (A242) ~0.7647 (AS8) Z ],
445 0. 3865 ; AL A DL B B F 0.2778 ~0. 9985 2
B, FHER0.5833, RFURERMWETER THEA
REMEGM(R)BAEENRIEZHEME,

Table 2 The amplification information of 40 pairs of SSR primers in 34 tea varieties and pedigree

SIPmS Hiuék BHHEK REZHHK T 2 54 YRS SuEx HEAE EXEALE BHR E#H
Primer B ¥ Genotype Ei 4 F=y; 4 IE9:-% Primer % Genotype ¥ ey s [E9=8 S
No. Allele No. No. H Ho PIC No. Allele No. No. H Ho PIC
Al0 5 11 0. 6821 0.4412 0.6353 A76 5 10 0.5709 0.3235 0.5334
Al17 5 9 0.5817 0.3030 0.5322 A78 5 9 0.5692 0.4412 0.5303
Alg 5 8 0. 6260 0. 4063 0.5579 A80 5 12 0.7236 0.5294 0.6834
A21 3 5 0.5249 0.4375 0. 4697 A87 4 7 0. 6561 0.6061 0.5845
A25 2 3 0.3093 0.2059 0.2614 A88 4 8 0. 6540 0.2903 0.5951
A28 7 13 0.7682 0.4118 0.7342 A90 4 7 0.6388 0.4706 0.5655
A32 4 5 0. 4904 0.2121 0.4177 Al103 2 2 0.2076 0.2353 0.1861
A34 2 3 0. 4444 0.2424 0.3457 All4 3 4 0.4753 0.3824 0.3755
A3S 4 5 0. 5441 0.2941 0.4488 Al121 4 7 0. 5995 0.3529 0.5194
A38 6 9 0.6708 0.4412 0.6138 Al124 2 3 0.4043 0.1875 0.3226
Ad1 2 2 0.3439 0.4412 0.2847 A133 4 6 0. 4287 0.4375 0.3937
Ad44 5 9 0.6373 0. 6667 0.5959 Al142 3 5 0.4624 0.3824 (.3888
A47 4 5 0.2150 0.1765 0.2049 Al150 5 9 0.7048 0.4848 0.6636
A48 5 8 0. 6389 0.2581 0.5704 Al157 3 6 0.5583 0.4828 0.4796
AS3 3 6 0.6384 0.2059 0.5629 A166 3 4 0.2438 0.2121 0.2284
AS54 5 10 0.6570 0. 5000 0.6195 A182 3 4 0. 4048 0.3438 0.3444
ASS 6 9 0.5804 0.5588 0.5504 Al190 4 6 0.4725 0.5455 0.4137
AS6 5 11 0.7433 0.5000 0.7004 A206 4 6 0.3273 0.1613 0.2981
A57 5 11 0.5987 0. 3939 0. 5607 A211 6 15 0.7617 0.6970 0.7262
A58 5 9 0.7271 0.7647 0.6786 A242 4 5 0.4428 0.0323 0.4102
1y 4.13 7.15 0.5432 0. 3865 0.4897
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Table 3 Amplification information of two sets of varieties and pedigree

A A M EAVE T 235k HHZHERE MR xAE SSHFEER
Name No.of cultivars  Allele No.  Genotype No. H Ho PIC
5 FIE AR B4 2 5 R 11 3.05 3.90 0.4701 0.3821 0.4106
Pedigree of Tieguanyin and Huangyan

BRKAM=E KM ZOALE SR 20 3.83 5.53 0.4853 0.3836 0.4381
Pedigree of Fuda and Yunnan Dayecha

4t Total 31 4.13 7.15 0.5432 0.3865 0.4897

2.2 BFEARTERM(R)NBESH

FR U8 Ak R A 28 4% B B R AT BB 25,34 IR A
BEATHARE(E L), 21 BEHKARKEHLMA
HESFRIETRREL 13 HENT EREHENGE
A (R)ABRAET LB,

FBEIF 21 bR 3L BE B 0. 4359,20 £
A b B4 S X 38 45 BE B R 0. 4350, 7 R 2 0. 0640
(ZEESHEEFHR) ~0.7464 (WK 11T 5H/E65),
H5EABERKAZRMN T BZER R 0.4441, Hrp
BT T 5 5FAE 5K 5k 0 8% BE B 55 30 T W7 R
25 B, WHKEER A MR A B e 7 M 3 A E
AR AL T B, B #T LA AL R FHi R & 51
PR E TR SFREANT /N HEESE
HH RS R AEABERKARBE—E,

KB+ 13 R F st BB Ry 0. 4872,
WIS 3% A (8] () 382 15 BE BS O 0. 5829, 11 4117 A= il A4
(%)W F s EIE R & 0.4339(0.0015 ~0.8471) ,
EATSE%WE K EE R E N 0. 6382, 58 RW
SEH MG B N 0.5942, B HF KA FRR
B&E. &2 EHA="HZRPEYBRLEE R
0.4501, B 5 AL ME M EH B HEE N
0. 5660 , H: r RUIF 5 7 (138 %5 BE 25 50z , 7 i
%ﬂﬂ:ﬂﬂ@iﬁ%ﬂﬁ%%i& BRIF R AT EH L

AANEFEWT SR T S E BB

{EEE B N 0.3747 2 BB 5 WA SR A 38 15 BE B %
T, EMEHREER T4 MRS B AKIE
FEBE B L S XA HRME R, KRS
PN EASHMAERM(R) X&ARNNER,
2.3 WEBTEARHETERM(R)BEEUIWT

FI A Structure2. 3 K /F & FHAHE A R AT
B HER A SRR AT T Bt S . SR AKP,
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Fig.1 Cluster diagram for main parents oftea and their
pedigree based on the data of 40 SSR loci by UPGMA method

% K =2 i}, RE BRI B KM LoP(D) A LR &
B o {8, X RN 4 MBS KRE A M B(E 2),
20 EMAHEREMAERFMEET A 2,13 #§
B HREEMmEMM(R)BET B XK, 4iH
BREM(R)ABREENFENRBNZER. BE
BT FEA 8] A 8L B B 2 0. 5016 ; B 6 AL 44 L 7]
M85 BE B o 0. 2260, i 1% 43 1L 46 B (Gst) SE 3 (B
2 0.0979, i BHALAT 29 10% B8t % B Ok 1R T 3
IX[H] B 22 52 , 17 90% st 15 ZREME R B &b Fh Z H] B
BE2ZR, AW (Nm) FHE X 2.30, AR
B ORHRA£ 7E 45 B i 3 R A2 0
2.4 SSRiIELEENHHAE

W X 40 Xf SSR 514Ky PIC F1% 5] 47,
e S Xt EAH M2 A5 YR R A g
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Fig.2 The population structure of tested tea varieties
based on SSR markers(K =2)
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Table 4 Sequence of five pairs of SSR primers

Bk HHRE
B K/N(bp)
Ta(°C ) Size range

519 Y553
W Primer sequence 5'-3’

Primer No.

A35 F:GCGAATGAGAGAGCGAGAAA 58 130
R:TTTGACTCATCTTCGTAAGGCTC
AS53 F:CTCTGAGTCCACGCTGCG 60 207
R:GATGGTGTAGCCGAGGACG
ASS F:GCTTCCTCTTCTCCTTCCCC 60 133
R:CCCCTCCTCCTCTGTTTGAT
A58 F:GTGAAGTTAGTTGTTACTCTTTTTIGG 60-62 215
R:AGGGGAAGTGAGGAGGCAT
A90 F:GGGACACACACAAACCCTAGTC 54 113
R:CATCTTTCACAGTTCTCGCAGC

3 itig

ABFFTF A 40 Xt SSR 5| Y M B EFEHF T %
AREMGERR(R)H#ITTRESHEEMBES
RS EREHX MMM (R)BEAREN
BIEEREMAKE, SHA(H=0.51)"" EBE(H
=0.285)"") BRI (H=0.15) """ % i 25 W) 3k 4%
MM R AEN SRR, XERFH(R) &
SR B M X B B S A B RHE ) A B B TR A gt
e KR BREER,

SR PER T HEAREGEMFETTRE
. BGRMWEBTHEARHKGARM(R)ZH
B %, BBEKAXMEZE AN KLLET A
MFEBEF RV RATH LK BMBELHER K

X, XTREEH Tz AT XA ERE - KL RH
KWHGERBNAMR, FTUE BT F A TE
— R BT A AR A X B, et R R S e 2k
X, BRI % B MATIT R R X A AR
XA RS SHTIA BT AT AT RE R B TR
FAtric KBRS AR . R, SO0  ER K&
HAtR# (R) WG E S ERMFHHEEKRT
BRAKHXLEMGA MM, RAHELHBRETESR
ME G BE R, S WERM(R)BEFHE
A [6] 38 A5 S5 4, 3 K A R TF 00 %X S 18] 2% 4 4
BB AR R E 25 O R E B TAEI R .

G b 240003 0 K /N T 2 328 1 B A R
A 2R, A FAZ )2 A, W H LR ER
FLRBE e, B EMRENRA, FL EERK
L3k R BE B h S i R A Y, A BRI
BT RPN S 5k E B EA B AZ IR
7 0.58, AL HE B P &R A R AR K % R
R B, BB A4 38 5 A ) 3 BL 2 A 5 A e )
DA B3 T 4 AR ic 1 38 4% B B8 R /NRE AL T4 478
B AT T35 S 24 S A SR A 1) 2 5 55 (0] L 4 75
H— R ST, R, EEEEHME R,
FEARMBLA S GBIEH KREHERE, A BEBRF 15
SHBRABEMEH. KR AR (R)5E
A ) ¥ AL BE B P 5% O BOA FE A R IR AR A

SSR fnic i HHA L B M WA 8 Y T 4it.
MAEF EEMESHA B BEHTFAED X
kP MG A Sy s E RS, R
M F B ARFER A L WS 5 8, 76 251 45 LU %
EHR R ABF L 5 Y ERE W
MW AR SSR 51, A MHE T E
LT R 34 AR R (R ) AR SU I, RE Rt
RA R X IF. BEFRR b SSR FRicH it — 2
Tk ¥ A BT 2R 45 Qi #0051 9 O T 38 41 R
MZRh B % 8 SRR B B St R A B 4 F A iC B BY
DUS #3328 5 b A4 5 B W 4 LA B iR ™ A R 4P
FZITHM KR
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Table 5 The fingerprint of 34 tested varieties and pedigree

®e BI¥HME  Primer No. %5e B4 %5 Primer No.
Code A3S AS3 ASS A58 A90 Code A35 A53 ASS A58 A90
1 0101 001 010000 00101 1001 18 0010 010 010000 00110 1001
2 0100 001 011000 00101 1001 19 0010 011 011000 00110 0011
3 0100 101 010001 00100 1000 20 0010 010 010001 00110 0010
4 0110 100 000101 00100 0001 21 0010 010 010000 00101 1001
5 0100 010 110000 00101 1000 22 0010 010 010001 00011 0001
6 0101 001 100000 00011 1000 23 0010 010 010100 00110 1001
7 0101 100 100000 01000 1010 24 0010 010 010000 00110 0110
8 0100 110 010001 01100 1001 25 0110 010 010100 00110 0001
9 0100 001 010010 00100 1000 26 1010 001 110000 00110 1001
10 0100 001 011000 01100 1000 27 0010 011 010001 01010 0010
11 0110 001 011000 01100 1000 28 0010 100 010000 10010 0011
12 0010 100 110000 01000 0001 29 0100 010 001000 00010 0011
13 0100 001 010001 01000 1001 30 0010 100 010000 00110 0010
14 0110 001 010000 00010 1001 31 0100 100 010001 01100 0001
15 0110 010 010000 00101 0001 32 0010 011 010001 01010 0001
16 0110 010 010000 00110 0001 33 0010 011 010000 00011 1001
17 0010 010 010000 00011 0011 34 0010 011 010000 00011 1000
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