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Analysis of Genetic Diversity and Genetic Relationship of
Leibo Wild Tea Resources
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Abstract: [ Purpose] The purpose was to understand and utilize the resources of Leibo wild tea
tree and explore its evolutionary status. [ Method] We systematically analyzed the genetic di-
versity of Leibo wild tea and their genetic relationship with other five wild tea tree populations based
on SSR fluorescent-labeled primers combined with capillary electrophoresis detection technology in
this study for the first time. [ Result] A total of 89 alleles and 221 genotypes were detected in 108
samples with 15 pairs of SSR markers. Among the 50 Leibo tea tree samples, 76 alleles, 29 private al-
leles and 143 genotypes were detected. When compared by population, the alleles number (76), geno-
types per marker (9.533 3), genetic diversity (0.597 6) and polymorphism information content (PIC,
0.545 5) of Leibo wild tea were the highest among the seven tea populations. The genetic distance

between different wild tea tree populations was 0.081 8-0.255 2. The closest population to Leibo wild
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tea is Sichuan Dayi wild tea, followed by Yingjing, while the farthest is Yunnan Fengqing wild tea

population. Individual cluster analysis of 108 samples showed that most of Leibo wild tea samples

were clustered together, but a small number of individual plants were dispersed in five Sichuan wild

tea tree groups, and the cultivated tea tree varieties were far from the wild-type tea trees. [ Conclu-

sion] The Leibo wild tea tree population has rich genetic diversity, and the results of this study laid

the foundation for further development and utilization of this wild tea resource.

Keywords: Leibo wild tea; genetic diversity; SSR markers
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Fig. 1 Morphological features of wild tea trees located in Leibo
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Tab. 1 The detailed information of samples used in this study
IR HEE 211 7R AR
experiment materials population latitude longitude number of samples
manl, HpE
LB101-LB110, LB201-LB210, LB301-LB317, LB401-LB413 . . N28°30’ E103°29' 50

Leibo Couty, Sichuan
P, S . .

Cz1-C27 Chongzhou City, Sichuan N30%37 E103°40 7
), kR . .

DY1-DY9 Dayi Couty, Sichuan N30°25 E103°28 9
P, R . .

GL1-GL9 Gulin Couty, Sichuan N28°02 E105°48 9
P, R - .

YJ1-YJ10 Yingjing Couty, Sichuan N29°48 E102°49 10
=, N

FQI-FQI11 M, A2 N24°34' E99°55' 11

MR EZE )25, BIF 43, k108, &k 9 5. B

T ORIEA. RIEAS. Daagt. Ik 217, WEFRRE AR

Fudingdabaicha, Chuangcha 2, Longjing 43, Zhongcha 108, Fuxuan

9, Tieguanyin, Ziyan, Zijuan, Mabianlv, Chuanmu 217, Huangjinya
and Anjibaicha

Fengqing Couty, Yunnan

TE T BRI

clonal cultivar

1.2 DNA $2EUR A

K FIHEY) DNA $250:07) S42H DNA (DP350,
Jb 5L RAR), H ScanDrop®100 i i #% iRk 25 K
WA (Analytikjena, 7] ) Ao I H: o7 5 v 5 S 4fi
B, 1% Bl bise e s Uk Azl DNA se8&dE, H#
ali = B 1 7KK DNA ot e BE A PR 21 24 30 ng/pL,
TRAETF—20 C kA4
1.3 SSR-PCR ¥4 J& B4 Bk

ERBIZH Z HifA 25T SSR At ist A% I3
EUEERE 1S XA MR . REF MR E SSR S
FAFARE, E85% USR5 FAM,
HEX #{ TAMRA 26hRic (AU ERHEDHEAS
AT AR, 5191E B3 2, PCR N KR

Z M A U AN AR R, RN AR R
15 uL: DNA #J (30 ng/ul) 2 uL, b FiE514
(10 pmol/L) 4+ 0.3 pL, 2xTsingke"Master Mix
7.5 uL, ddH,0 4.9 uL. ¥ 5. 94 °C FiA Pk
4min; 94 °C 7Z5ME 305, 55°C Bk 30s, 72 °C Eff
30s, 35 MEH; 72 °C ZEMf 7 min, FJ5 4 C R
Ffo § 3G 7R FHI P AL (ABI-3730XL) #1776
YA HL TR AN ZEEAR S A
1.4 Hdaaee

FIFH PowerMarkerV3.25 #A4-" - 58REA4N O 5,
AN (4). ZBEE SR (PIC). R Z
FEVEFE B (). Neivs™ Mgt & B % . A Excel
A GETH R BER R AT SR R N (A R
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Tab.2 The 15 pairs of primers used in the study

4341 group FRiEAL A marker locus 519FF31 (5'—>3") primer sequence 9644 fluorescent dyes
AACCCATTTCGTCTTTGTGC
CsFM1051 FAM
AGAATCAACAACACCCTGGC
CGAATCATGATGACCCACTG
1 CsFM 1384 HEX
CAGCGAGGGAGAAGAATGAG
CCCCTCCATCTATCTCCCTC
CsFM1058 TAMRA
GGACTGTTGTTGGGGAAGAA
CGAGACATCGAACACCACAG
CsFM1550 FAM
CGTATCGTAGCGGTGAAGGT
CGTGCCTGCATTGCTAATAA
2 CsFM1158 HEX
GTACCAGTAACTGCGGGGAA
TGGTAAACGGAAAGAATGGC
CsFM 1504 TAMRA
AGCTAGCCCTGTGAAAACCA
AGGGTTTTAGGGCTACGAGG
CsFM 1604 FAM
TGATTGGAGAACACAACCGA
GACGATGGACCCTTCTTTGA
3 CsFM 1509 HEX
CATCATCATCATCCTCACCG
GGCCCTGTTTTTACACTCCA
CsFM1599 TAMRA
GATTGGTTTCTGGTTCGCAT
GCAAAGAATTCAGCTCAGCC
CsFM1609 FAM
CCCCCAAAGTTCATTCTTCA
TTATCCAGCCAGCTTTGT
4 TM200 HEX
TATTGAAACCGCTTGTCG
TTGTTGGGTAGCTTTACTTGC
TMO056 TAMRA
TCAGGACGATTATGAGGATTA
ATCGCACAGACTCTCACG
T™M162 FAM
AGGCTTTTACTTCTCACAAC
TGGGCCAGAAGAGAAAAGAA
5 CsFM 1349 HEX
GGTGTTCCTGGCACTTCAAT
CTGCGATTGCTGTTGTTGTT
TM618 TAMRA
TGATCGTGGTCACAGACGTT
A Seby = N
RIS, FE TR IR, AR A T3 B Y A7 HE R R BB 2, T 9 45 29

7% (unweighted pair group method with arithmetic
averaging, UPGMA) 17 R I, L Hl R LA,
MEGA 4.0 i T# & PowerMarker 3.25 1 SZ B
REA,

ZRE5 9

2.1 HBHEEFA T 2 HEE RS b

W 3 Frs: 15 X 51978 108 sy Bt i
AR 89 S & FLIN AN 221 FhELI AL, P24 4
AL ASAREINE 5.933 3 SRAE LA, 14.733 3 ik
A, Hod g% TM618 I CsFM1058 43 51l 46 il

i, Hﬁvﬁ,ﬁj}‘ S AN Gy SN I V=N NP7
ZEAE (PIC) 7 0.1835~0.8169, V154 0.5867,

B 12 ATtk RR G A
5 A 6 A EFAE 2R AL )
il VAR KB 22 S X 4 SR T LAY 5

Bro AT

@DWﬁlAHW

PEATIR L Z RN

Wi, FATTIN 50 AT PAEAR P REHLAIE 10 DA
B TAREMR, SRR 280, ASHEhHR

Sw_’\’

ZERBCERIME, 428 (R 4) BoR:

Rl

A BRI BER R S5 R B (4) 76 2%, 4T S5

%l 29 4,

TREEXT 5 AT ) 9.533 3 ﬁlﬂﬁl

, HENZRENE (H) M 0597 6, 2EMEES
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Tab. 3 Amplification results of 15 pairs of primers on the 108 samples
L L FE R (4) LR BERZ M (H) B (H) ZHEMELETE (PIO)
locus allele numbers genotypes gene diversity heterozygosity polymorphism information content
CsFM1051 6 19 0.7679 0.621 4 0.733 8
CsFM1058 8 29 0.837 1 0.777 8 0.8169
CsFM1384 4 7 0.553 5 0.268 5 0.4823
CsFM1550 6 15 0.689 3 0.629 6 0.637 6
CsFM1158 4 8 0.543 7 0.3519 0.480 3
CsFM1504 5 15 0.660 1 03113 0.604 7
CsFM1509 8 18 0.794 4 0.738 3 0.764 8
CsFM1599 7 20 0.777 4 0.719 6 0.744 2
CsFM1604 6 11 0.498 9 0.3889 0.463 1
CsFM1609 5 12 0.600 5 0.5556 0.544 4
TM200 3 4 0.360 6 0.171 4 0.3079
TMO056 8 17 0.716 8 0.349 5 0.665 5
T™162 3 5 0.194 7 0.120 4 0.183 5
CsFM1349 7 15 0.640 4 0.4579 0.5949
TM618 9 26 0.803 8 0.6852 0.776 6
7T total 89 221 — — —
R4 TOENEHEREEZSHEDT
Tab.4 Analysis of genetic diversity of 7 tea tree populations
IS SEALBENA (4) A SRR H R A HFZ L (H) AL (H,) ZHME S &R (PIC)
population allele number private allele genotypes gene diversity heterozygosity polymorphism information content
LB(50)/LB(10) 76/59.4 29/8.2 9.5333/49066  0.597 6/0.569 8 0.451 1/0.451 4 0.5455/0.516 0
FQ 55 10 4.800 0 0.545 5 0.461 8 0.490 3
GL 54 3 4.266 7 0.4879 0.524 1 0.444 2
DY 59 4 4.5333 0.478 6 0.466 7 0.446 7
YJ 54 7 4.866 7 05115 0.507 4 04715
cz 51 2 3.7333 0.449 0 0.447 6 0.4107
zpP 62 22 5.400 0 0.5779 0.562 1 0.5252

e P BEN LI SRR 10 MREA 5 IREE RIGTI91E.

Note: The value of “/” is the average value of 5 results of 10 samples of random population.

(PIC) 4 0.545 5. T IEHF A S BEIR 2 5 B (H,)
B 0451 1, AR TSN AR (0.447 6),
2.2 BPAEZRMBEARCEG O R T
VI 7 AR T (Rl st A HE B, 2

9 0.081 8~0.382 5 Z[A] (& 5). TE 6 PEFA M
FEURIE], i (LB) 5 KE (DY) B A AW FHARY
LR B /N (0.081 8), ULHA —F Z A R4 K
i, 5RXUK (FQ) Mgt {1 B i K (0.174 1),
PN S NS S P S S ES o U
AR GHPAE SR B IR B R, SRR AR
e
TR Z 18] (13804 1 B A UPGMA k3t
TTREHr, WE 2R RIEMEWEN—

X, mERUKE AW ER I, WIEEN
SAHLIC (B T L g KRBT 1
HEFWBER N —25, BLBHARBETE 2 Hr 0 57 A 450
FE SRR Z AR R 22 5, IU)IBR N 1)
A ZO I 2 Bl 1 B A RS SR R IRGE
2.3 MEMMEEIREL R

R T i — 2R ST TR U A AR 8L 2
fir, FATEET Nei’s £ 2, H UPGMA ki
IR RS HT, 5 R WE 3 iR, K&
kAT A RIRAE T —2, (Hdf bRk
FRCEEDU) AP A= 25 AT, 40 LB206, LB412,
LB316 5ok B A= Z MR AE T —i2, 1 LB208.
LB314, LB209 5 MMM AR e T —ii2 . #ks



%1 JA K, S BRI AE SRR L SR KRG OC R T 127
&5 TANENEHKERERES
Tab. 5 Genetic distance among 7 tea tree populations
YK populations cz DY FQ GL LB YJ Zp

cz Hhkk 0.111 4 0.2552 0.1212 0.1313 0.1196 03825

DY 0.1114 AR 0.2349 0.126 9 0.081 8 0.105 6 03577

FQ 0.2552 02349 ok 02103 0.174 1 02282 03180

GL 0.1212 0.126 9 02103 Rk 0.1123 0.1135 0.348 3

LB 0.1313 0.081 8 0.174 1 0.1123 Ak 0.101'5 0.265 6

vJ 0.1196 0.105 6 02282 0.113 5 0.1015 ok 0.3619

zp 03825 03577 03180 0.348 3 0.265 6 0.3619 Ak
Zp PRIAY, Horr 50 3 B SRR PRI S 76 2555
FLEED I 143 FREEDI AL, 5 HAB A HEIA E T LY
. T R MR A T I 45 8 1 S Y
- ST K (H=0.597 6, PIC=0.545 5), 5=/
F g% Z MK (H=0.609, PIC=0.578), T
L VU155t i AR (H*0.525, PIC=0.492)"",
TR A B L (H) 72 7 DA A
I A TEARIKF- R 0.451 1, rjﬂ:i§ﬁ§E§X2Hﬁ€WﬂﬁE§
B 2SI 2 5 B (H,=0.353)1, MR S5 3
DY RO A, 50 03 5 B AL SR A 29 JR45
SEALHEDY , TEAA AR P iR, BRI

o0 LB HABKRWEMOERERET .

T FQ.RUK; GL.##; CZ 2M; DY. kK&, YI. %%, LB. & ZHAO 55UWH5E B B A= 25 B i ok B I

We; ZP. D
Note: FQ. Fengqing; GL. Gulin; CZ. Chongzhou; DY. Dayi; YIJ.
Yingjing; LB. Leibo; ZP. cultivar.

2 ETBRERN 7 MENEHE UPGMA REE
Fig.2 UPGMA clustering map of 7 tea populations based
on genetic distance
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Fig. 3 The relationship diagram of 108 tea tree resources
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