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Abstract:In this study, fifteen SSR primer pairs with polymorphism were used to assess genetic diversity
and relationship of 60 wild tea germplasms from Qiannan prefecture. The results showed that the percent-
age of polymorphic bands (PPB) was 98.64%. A total of 147 observed alleles and 73. 778 6 effective al-
leles were generated, with a mean of 9. 8 and 4. 918 6 per locus. Totally 280 genotypes were detected in all
materials, with a mean of 18. 7 for each polymorphism primer pairs. The polymorphism information con-
tent varied from 0. 123 9 to 0. 926 8, with an average of 0.572 5. The average observed and expected het-
erozygosities were 0. 470 0 and 0. 602 3, respectively. The average Shannon’s information index was 1. 464
4. The similarity coefficient among 60 tea germplasms was 0. 205 1 to 0. 863 6. When the similarity coeffi-
cient was 0.477 5, eight major groups were generated from all the accessions tested by UPGMA clustering
analysis. The results showed that there were no significant correlation between genetic and geographic dis-
tance among the tea germplasms, and some individuals in the same population distributed in different
groups of the cluster. These results suggested that the materials used in the experiment possessed a broad

genetic variation, showing a high level of genetic polymorphism among tea germplasms revealed by SSR
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Table 1 Code and origin of tea accessions used in this study
ETRE ki 9 E 3 s K U5
No. Origin No. Origin No. Origin
Y1 #B%] # v Mochong, Duyun Y21 A4 VL Gujiang, Duyun W41 =#k/K % Shuixiang, Shandu
Y2 #BAJIT YN Jiangzhou, Duyun Y22 il 74 11 Goushan, Dushan W42 B Zhucang, Wengan
Y3 $E =% Yunwu, Guiding Y23 % =% Yunwu, Guiding W43 F- 438 M Tongzhou. Pingtang
Y4 #5412 pp Mochong, Duyun Y24 #8243 T Gujiang, Duyun W44 SE-3E @ Tongzhou, Pingtang
Y5 #54) # W Huanghe, Duyun Y25 #4114 Baimang, Duyun W45 Jil 21 Yingshan, Dushan
Y6 #4111l Tuanshan, Duyun Y26 FAIVT YN Jiangzhou, Duyun W46 Jo LR 2 Mazhi, Longli
Y7 Jh 95 11 Goushan. Dushan Y27 AV Jiangzhou, Duyun w47 SE-EE M Tongzhou, Pingtang
Y8 #B84) 2% Fl Fenghe, Duyun Y28 #54) 2 wh Mochong, Duyun W48 ¥ HL#E 2 Mazhi, Longli
Y9 #82JILM Jiangzhou, Duyun Y29 #8%] % v Mochong, Duyun W49 W E = %E Yunwu, Guiding
Y10 #B%] # pp Mochong, Duyun Y30 W E =% Yunwu. Guiding W50 Tt E =% Yunwu, Guiding
Y11 #AJIT YN Jiangzhou, Duyun Y31 #BAJVLYN Jiangzhou, Duyun W51 S 3E K I Datang, Pingtang
Y12 il 98 1 Goushan, Dushan Y32 #5141 Gujiang, Duyun W52 1% 5% X1 Fengshan, Fuquan
Y13 T E =% Yunwu. Guiding W33 H /K 7 IE Ningwang. Huishui W53 -4 5@ M Tongzhou, Pingtang
Y14 #B8%] # v Mochong, Duyun W34 F il 52 1 Yingshan, Dushan W54 HE =% Yunwu, Guiding
Y15 #B4) 2 wh Mochong, Duyun W35 =#B/K % Shuixiang, Shandu W55 il 1l Yingshan, Dushan
Y16 #8414 Baimang, Duyun W36 H /K T I Ningwang. Huishui W56 Milis% 1l Yingshan, Dushan
Y17 #8248 Gujiang, Duyun W37 I B B2 Mazhi, Longli W57 SE-3E @ M Tongzhou, Pingtang
Y18 #54) 2 #h Mochong, Duyun W38 B 94 % Najiang, Luodian W58 B 94 % Najiang, Luodian
Y19 T E =% Yunwu, Guiding W39 H /K 71 Ningwang., Huishui W59 S8 =% Yunwu,. Guiding
Y20 #B A 4F VT Gujiang, Duyun W40 H K 7 IE Ningwang. Huishui W60 T E =% Yunwu, Guiding
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1.2.1 SSR ##8  JEP 4] DNA $2BCR H kit iy
CTAB" % ,DNA Jfi g FIvfk BE FH 0. 8 Y0 Bt i A o5k Jie
AP . A B8 519 SSR 26519, i A6 5T 4
& BRAEYHARGRIEA G M. 519752
Kaundun & 4 380 4 XA 5 gk w50
B SCHR s A e 8 2 B PR S Y 40 XF 514, DLM R
Y1.Y7.Y14, W36, W54 35 20 DNA fERIAR , #E 1T
2RI AR T 15 M5 GR 2),

1.2.2 PCR ¥ PCRYWRBAIKZR 25 pl) R
40 ng/pl B DNA(2. 0 L) BI# (% 0.5 pl),
10 mmol « L™" dNTPs (0.5 ul.) .10 X PCR fz I 2%

1.1

M (2.5 uL),2U Tag DNA B4 (0. 5 pl),
ddH,O 18. 5 (pl), ¥ F J. 94 C ¥ 48
5 min; 94 CAPE 30 5,51 C % 60 CA%EE K 30 s,
72 CHEAH 30 .35 NMGI IEALEH 548 72 C HEAif
10 min, 7F=¥ 4 CARAE. {048 5 : GeneAmp PCR
System 9600(Perkin Elmer, USA), ¥ ¥ =¥ % H
EHME IR H BRI AE 96 fL b FE AR 1Y B
L2 50hn 1 L 4tk PCR 7F=4).8.5 L W LM
#1 0. 03 pLL ROX500 T EMNER 0,95 CARE 5
min, F] T DNA il JF 4% ABI3730 (Applied Biosys-
tems, Foster City, USA) #47 B sh 2 Y6k .
1.3 HiEKESHH

FIH GeneMapper v 4. 0 k{4 W 4 H Vk 45 5 %%
C1IRR DAk =g N S R @ VR v S B e
(Na) A RGN B (Ne) I 24 & 2 (Ho) | ]
I A B (He)  Shannon {7 B 2 HE 435 (D A1t
{EL A4 BEAS 5] Sk P b [7] 35t 1% — B (genetic identi-
ty) Fli /& 15 25 (genetic distance) , A M F-4iit &
% Fit, Fis. Fst /il PopGene Ver. 1. 32 5 {: 437
R A PF b PR 28, 8 it 19 DNA F B K 4
g ALB S IL 5 PR A b ac R DR RLECHE L P, Fit
B TE L % R DR RS i S R A4 R 5 3 1) B R A
AR D B B TR B, Fis 35 3K B ) S2 PR 2 5
PR 1A B 5 7 R AR R 0 ] sl 4 A 1)) v 1) i 25
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Table 2 Information of SSR markers
s FEY gy 519 ¥ 51 Primer sequence(5'—>3") Alﬁnﬁﬁii P H
Primer CIC\IQZMOH Repeat motif K ] o temperature EZSC}U]?
. 1E [ Forward JZ 1] Reverse /C p
QNSSR01 CV69972 (TTTTTA); GTCAAGAAAGCTCAAGGC AAGACCCATACAAAAGATACT 51 137~157
QNSSR02 CV067063 (TC)ys GGAGCATTGAAGCGAGAAAT ACGCTTCGAGTACTCCCTGA 55 165~199
QNSSR04 CV011305 (GGAAA);; TAGCTCGCACACAACACCAC TCCAACGACACACTCTCTGC 58 170~204
QNSSR05 CV014525 (GTGGA); ATCCACCGTATGATGCTT TGTCTTGTGACCAAATTGAC 51 264~276
QNSSR06 FF682718 (CT)is AAAGAGGAGAGGCGAGGACAG TTCAGGATACGCTTTGATGCC 58 85~136
QNSSR07 DN976198 (AAGAA); GCAGAAAACCCTGTCAAT ATCACCACCCCACCATAC 51 123~175
QNSSR08 FE942905 (CCGCCA); TGCCCACACCACGAATACGAC GAAGATGGTTGCGAATGGCT 57 115~135
QNSSR09 AJ621796 (CA) GCATCATTCCACCACTCACC GTCATCAAACCAGTGGCTCA 57 146~184
QNSSR11 AJ621798 (TG)s CACATTGTGGCGTGTTATTAATTT ACATTGGCTATCTCTCATCATGG 56 285~287
QNSSR12 AJ621786 (GT)is GAATCAGGACATTATAGGAATTAA  GGCCGAATGTTGTCTTTTGT 53 171~237
QNSSR15 (ATG) 10 GCGTCGTCCCTTCTTTCTAA GGGCAGCCATAACCACTACT 57 139~177
QNSSR16 (TTCO) 10 CAGGGTTGCAAGAAGTACCG ATCAACCGTATGGGCAAAAG 55 108~158
QNSSR18 (AG) 1y GGGAGAACCAACCCAGTCTAT CCCAATCCGCTGTAGTAGGA 58 133~159
QNSSR21 CV013826 (CTC)s ATGAGAAGGAGGACGATG CATTTATGGACCTGTTCG 51 122~124
QNSSR23 CV011305 (TG)s(AG)1w TGGATTCCACCCAGAGTCC CCACCGACTCGATGACATAA 57 130~174
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L, Fst RoRWREAR Z 8] i st L oAb R . ARl
AN Nm =0. 25 X (1— Fst)/ Fst 138 /2 e 35 K 7R
SRE (Nm) ., £ &5 8 & it (PIC, polymorphism
information content) J§ Powermarker 3. 25 4 />
Br. 28 %08 2B E5KW H 5% (PPB,
percentage of polymorphic bands)#| ] Excel &1t .
A BEAS A T 358 4% AR ARL AR B0, 35t 1% R B B/ NT-
SYS 2. 10e 43 #7 o AR 46 B0 10 5 5 . 2 IR FE pk 45T
RO OB AS RS B ) DNA R B o — A 45 6 3
PR o0 B2 45 A 5 PR I IR 17 S AR TR P IR 07
AL IR R I . o R GEAPIR B R AR A C
XA 23k CUPGMA) 2643 H7 J7 vk 4 4, 7 5K
P Matrix comp. plot i % 2 25 4L A1 W & 41
R M 2 (8] B AH G PR AT 40 . R TFPGA it 47
Mantel 60 . 0 52 B4 A Sf 5 b b, 3R B 25 55 64 L O 4
Hb 3545 B AR DG C 2R

2 AR5

2.1 SSRB|MRICEMEHBEESHEMEST

F % 15 XF SSR 514, 3 48 B w4 K [
Hi R ER BT 60 £ BF A= 5 A4 Ab BT BE U DNA, 2551
IR TR FEAS s 43 Al (85~287 bp) I HE

HE ) E R 2 A5, BAE 2R o b 45 R
(£ 3)EW], 15 XF SSR 514G M 2] 147 4> WL &5
Pr RN, AL B (Na) A8k 2~23 4>, F 8y
SN EEHECH 9. 8 A A Z AR 145 A4, 5 A
b S 7 B R 98, 64% . AEXF SSR 5| 1
AN L BCR 4. 918 6, R4 F] 280 AN HL A
AL LR B BB AL 2~ 45 A, F B BRI A 418, 7
Ao W Z= A B (Ho) A8 i 7E 0. 000 0~0. 850 0 Z
o], WA A (He) AR R #F 0. 128 2~0. 938 8 Z
6], - 5 B 4 A5 BE (0. 470 0) /NF R B 4 A B
(0.602 3), ZHEB SR (PIC) LT BB K,
JMEN 0.123 9, B KAE M 0. 926 8,F14 0. 572 5;
Shannon {5 B85 (DAEF 7E 0. 309 9~2.862 2 Z
(B, 735 1. 464 4, AN EHE 5 b5 R B 15 X 2%
SSR B REH #dE ~ BYRE 60 03 BT A 2% 4 9% U st 4%
ZFEME, o 5 4> SSR 514 (QNSSR02,QNSSR04
QNSSR06 ,QNSSR18,QNSSR23) ) [>=1.5, PIC
=0.8 K& Na=10, HERARMNIFIY) .

AR LB 60 MEFAERMEFERAEED
WG ZREPE . A0S A R B A A R TR A S R
AHOCHK . AR S Shannon’s {7 B 45 801
78 Ak B R AR — 350 A 380 o B R B K 1Y) SSR Az
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Table 3 Results and the polymorphism information of SSR primers

ElEY SEFRIHC WL A EFI a4

s ] e
AR mmzean mmpean FERES

Primer geNn(()).ly(;)fes %Af& pol?)r}fﬁ)fhic Ef/}}% %’%gj % %f& Ho He {Ij;[é? S;E‘ai%(n(}n
QNSSRO1 4 4 3 75.00 1.7337 0.566 7 0.426 8 0.358 2 0.717 4
QNSSRO02 29 16 16 100. 00 9.183 7 0.433 3 0. 898 6 0.881 4 2.425 6
QNSSR04 33 14 14 100. 00 8. 460 6 0.816 7 0.889 2 0.871 1 2.334 3
QNSSRO05 7 5 5 100. 00 1.321 3 0.083 3 0.245 2 0.234 6 0.558 7
QNSSRO06 45 23 23 100. 00 14.486 9 0.666 7 0.938 8 0.926 8 2.862 2
QNSSRO7 6 5 5 100. 00 1.274 6 0.150 0 0.217 2 0.208 7 0.504 9
QNSSRO08 4 4 3 75.00 1.145 6 0.133 3 0.128 2 0.123 9 0.309 9
QNSSRO09 21 13 13 100. 00 4.119 0 0.450 0 0.763 6 0.7350 1.869 5
QNSSR11 2 2 2 100. 00 1.896 7 0. 000 0 0.476 8 0.361 0 0.665 7
QNSSR12 13 10 10 100. 00 1.641 2 0.333 3 0.394 0 0. 380 2 0.972 3
QNSSR15 24 10 10 100. 00 5.577 1 0.716 7 0.827 6 0.798 2 1.914 8
QNSSR16 16 9 9 100. 00 4.111 9 0.750 0 0.763 2 0.718 8 1.592 2
QNSSR18 33 12 12 100. 00 8.1630 0.833 3 0.884 9 0.865 7 2.256 4
QNSSR21 3 2 2 100. 00 1.384 6 0.266 7 0.280 1 0.239 2 0.450 6
QNSSR23 40 18 18 100. 00 9.278 4 0.850 0 0.899 7 0. 884 4 2.5319
SE-1 Mean 18.7 9.8 9.7 — 4.918 6 0.470 0 0.602 3 0.572°5 1. 464 4
41t Total 280 147 145 98. 64 73.778 6 — — — —
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A H Shannon’s 1§ B840t K . Shannon’s {5 8.5
B A A0S A R R R B S R AR 119 35t % Z AR PR AR
JE AT S A IR A
2.2 AREREMBEESLSH

XA R A A ] ok 5 M CRR AT 5 Ll L B K
EX AR S N R DN TR o i
O3B AR (R 4D R WY ] — ok U5 M P Ak X 2 R
(Fis) -2 R — 0. 040 8, 22 $U v A5 2 BL4% A 1AM
i s AN A OR VR M E) S B 2 AR R (Fio SF 4 R
0.193 6, W18 BF A= X W BE IR A 22 & TR 2

AN TR] A 58 b ] 358 4% 43 Ak R A (Fst) 2 0. 225 2, K W]
22. 55 % W8 AL o3 Ak R A AE T A0 RS [ SF U 1l 5]
o Ak AN ) e Y58 ) 66 DXL 9 ( Nm) S 24 (B0 0. 860 1,
DR A8 /0N o Tt AN [ Sfe Yt i) 32 PR 52 37 R K
2.3 AERBEHBEE-—HEMBEEEZIN
Xof A4 R AN [ ok V5 Ml GBS &) L Bt i L Bk
=R e B R TR R ]8T — BUE R
AL B UEAT 4 M 45 SR (3R 5) W, 450k R b ] 3
e —BUETEFE R 0. 643 0~0. 943 9, 18t 1% BE £ 75 [l
9 0.057 7~0. 441 6, #BA)5 U 1Y 5t 1% — 0% I

R4 MPRSRIR M E A EE S L

Table 4 The genetic differentiation among origins

kY] [iR] — >f Y5 b P 3 R 22 B ENGE /S nE Y-S EA ¢ TR 2Fe Y5 3 1) 38 1% 43 £k 22 8 FE A i
Primer Fis Fit Fst Nm
QNSSRO1 —0.517 6 —0.353 3 0.108 3 2.058 3
QNSSRO02 0.247 9 0.486 6 0.317 4 0.537 8
QNSSR04 —0.193 0 0.145 1 0.283 4 0.632 1
QNSSRO5 0.572 2 0.6131 0.095 6 2.3655
QNSSRO06 —0.074 3 0.141 8 0.201 1 0.993 0
QNSSRO7 0.041 9 0.188 3 0.152 8 1.385 7
QNSSRO8 —0.188 3 —0.067 0 0.102 1 2.198 6
QNSSR09 0.177 6 0.379 8 0.245 9 0.766 8
QNSSRI11 1.000 0 1. 000 0 0.291 2 0.608 5
QNSSR12 —0.234 1 0.124 3 0.290 4 0.610 9
QNSSR15 —0.057 6 0.166 8 0.212 2 0.928 1
QNSSR16 —0.176 1 0.074 1 0.212 7 0.925 3
QNSSR18 —0.177 3 0.037 0 0.182 0 1.123 4
QNSSR21 —0.284 0 0.089 3 0.290 7 0.610 0
QNSSR23 —0.304 5 —0.056 4 0.190 2 1.064 4
SE3 Mean —0.040 8 0.193 6 0.225 2 0.860 1
F5 BRI A A€ — BUE G028 1L FB (€ BE B R 4R L T
Table 5 Matrix of Nei's genetic identity (above diagonal) and genetic distance (below diagonal) among 10 origins

IR # 2 BEE il 40K = Je B % fi) -y T3 L
Origin Duyun Guiding Dushan Huishui Sandu Longli Luodian Pingtang Wengan Fuquan
#64) Duyun * % % % 0.943 9 0.879 0 0.834 8 0.698 2 0.870 0 0.892 4 0.847 4 0.788 8 0.849 1
5t Guiding 0.057 7 ¥ %X % % 0.874 8 0.842 7 0.693 1 0.907 3 0.906 2 0.885 4 0.775 4 0.806 1
Jit 1l Dushan 0.129 0 0.1337 * ¥ % % 0.821 3 0.772 0 0.843 9 0.852 8 0.841 3 0.825 1 0.775 9
HK Huishui  0.180 6 0.171 1 0.196 9 X % % % 0.756 6 0.832 4 0.847 6 0.861 3 0.764 6 0.841 2
=#B Sandu 0.359 3 0. 366 6 0.258 8 0.278 9 * X K K 0.677 0 0.643 0 0.650 4 0.691 6 0.644 7
J& B Longli 0.139 2 0.097 3 0.169 7 0.183 4 0.390 0 * % % % 0.868 3 0.828 9 0.822 3 0.8137
%1 Luodian 0.113 9 0.098 5 0.159 2 0.165 4 0.441 6 0.141 2 * X % % 0.887 2 0.838 1 0.750 6
SE-J# Pingtang 0.165 6 0.1217 0.172 8 0.149 3 0.430 1 0.187 6 0.119 7 ® % % % 0.723 0 0.752 7
&% Wengan 0.237 2 0.254 4 0.192 2 0.268 4 0.368 7 0.195 6 0.176 6 0.324 3 * % % % 0.780 7
& & Fuquan 0.163 6 0.215 5 0.253 8 0.172°9 0.439 0 0.206 2 0.286 9 0.284 1 0.247 5 * X X %
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K (0. 943 9) AL REE A /N (0. 057 7)), LI AR A 5
D H) B AR 1) 3845 15 SR BL, SR O R B . T
=R B a8 AT — SO /N (0. 643 0) L i8R I S
K (0. 441 6) , BLBA =#8 5 % ) [B) A1 kL1 38 1% 75 5%
ARRER . FERRBIE, BAEKU, 10 Ak IE
M0 3845 —BUEERTE 0. 64 L) b, UL B BT A R U5
[ 1) 35 12 43 A0 AR LU B 3K W ERTIE T A B 5K 2. 2
st AR AR S R BEAEAE T R — R TR b P T IR SR IR b
204548, A Mantel #0045 H7 T 28 W% 10
AN R VR Hb 3 A% S 5 b EE B A M O, 4 R R
R Y M 8] 35 4% S Y b PR R B N TR AR I 3 R ek
(r=0.209 7, P>0.05),
2.4 AEAHRAHMBNEMNEEZXR

MG SSR ARic 5 60 {3 il A1 K} fa] i) 3 1% 41
AR T 0.205 1 ~0.863 6 ZE, FiH
0.477 5, Hrhok B BUK B Fh T A R W40 5ok B =
#Hg WAL Z (8] 1 A Bl R B K . o 0863 6, 35t fL
BN SR O R s MR B ARSI R B A R Y32
3k | OF WAy W57 2 08 i AL & B N, R
0.205 1, R4 KL REGE ., 44 kHE UPGMA %28

(E D45 B 347 cophenetic correlation 43 #7 . A1 ¢ &
R 0.691 9, VLI RO B . FE AL ML R 5K
H 0. ATT 5 Rb 60 (At B IR R 8 AN 2EHE LA T
FHE Sl 33 My A A BE (ERA) 18 £y B g 8 iy (Al
2 B 2y B 1y BRE Ly mR L)
[IZEHFEEL 17 Gy Fh B AR CF-J% 5y ERS) 4 iy (K 3
By 5 2yl 1y e Ly B 1 ) s ER TR
TR R AERAIM 1 Oy Bobr kL 28 IV 2 HE LA 3 1y
Tl SRR AR B kL 5 28 VR HAR ARSI 1
DA AL R 58 VIZSHEIL 3 A A B (=#B 2 4 . 5
K L) s S VIR RA R B V3509 1 0y R Bk kL 56
VIS RE R sk @ Al i 1 43 A S dA bk, LAt 4% A A
FH00.520 0 Ry BAE, SIS RER SIS RE R 4070 3
AEHEL B VIZERE R 40 20 o 2 SR, A RE Y20,
Y32 . W51, W55 73 il Bt 3R 2, wid B e AT 5 HoAl 3 U7
2R 0T T U 1) P 35t A 2 S AR R L LA ol o B R R A
i A e RS . TEF R AR R RSB TS
T3 A A0 23 B9 A B S Sl A, LSS it R MR
) 5 D] 52 T A %

. Y1
4-| Y22
. — Y5
: — v21
. YIl
— . 1 Y14
: — Y28
15
. 46
. 37
. 59
o Y29
. W54
. Yi6
T 42
Y2
3

m

W40
W41

IRV
i

W51
W55

0.3500 0.3925 0.4350 0.4775 0.5200 0.5625 0.6050 0.6475 0.6900 0.7325 0.7750 0.8175 0.8600

HHAYE 2 %L Similarity Coefficient

BRI 2 1
P 1 T SSRARICH 60 M LlAL R UPGMA R K
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Fig. 1 Dendrogram obtained using UPGMA based on SSR marker for 60 tea germplasms
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