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#  FE FIH SSR 4 FARICEAN L4 (Populus davidiana Dode)6 Ml 208 ANAMA I3 % 2 FEYERIBALAR k4T T 43
M7, 2R 6 X TITETUA M/ v B ILY Bt 29 AMG7 R, BEXT 51404 3 1Y) DNA 40 I H 78 3-7 S 1), “FH)
483 4, WA RATZENE, ZEMTE D FIET] 100%, KA R L H A BB E 2 FEE .
FEWT S5 L Rh 5 B Nei 3804% 2 AEPEFEH0(H) 2 0.5957, Shannon F544(1) 1.1001. BAEAERHT R, 6 AL RE AT
BRI AGHEEL Gy =0.1143, BRIV N b 1.9366. (LA M A (R138E4% 22 FEIE d7 SVBEAR (1) 88.57%, FhiRIRNEAL 2 FEIE &7 S
PAIR) 11.43%. UPGMA AR EoR: W EMEAL MR (a2 05 8 LU g 3R o — 28, 7 IR 5 2530 AR BE 2y L
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SSR Analysis on Genetic Diversity of Populations of Populus Davidiana Dode

.= . = . = o E ~- . =i
Wang Yanmin —, Bai Hui —, Li Chunming —, Li Zhenghua —, Xing Yajuan
Forestry Research Institute of Heilongjiang Province, Harbin, 150081, P.R. China

= Corresponding author, xingyajuan@163.com; = Authors

Abstract Genetic diversity and genetic variation of 6 Populus davidiana Dode provenances including 208 individuals were
analyzed with SSR molecular markers. Twenty-nine loci were amplified by 6 SSR primers in expected product size of the fragment.
Each of the primers amplified 3~7 DNA bands, with an average of 4.83. All the bands amplified were polymorphic, and the
percentage of polymorphic loci was 100%, which indicates that the sources of P. davidiana Dode have a large genetic diversity. The
Nei genetic diversity index (H) of total P.davidiana Dode was 0.5957, Shannon index (I) was 1.1001. Genetic variation analysis
showed that genetic differentiation (Gy) between the six provenances was 0.1143, and the gene flow coefficient (Ny,) was 1.9366.
Genetic diversity in the six provenances was 88.57% in the total population, and that among provenances is 11.43%. UPGMA cluster
analysis showed that the genetic distance between HS provenance and JSJ provenance were relatively close, which can be clustered
into one group. So were FZ provenance and WH provenance.

Keywords P. davidiana Dode; Genetic diversity; SSR
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AR SE, 6B A MRACORT dh Bl B AT T2 i 5
Mo oAl 2 FEVE S PR BERE AR S R R 2R 1K (R
T AT AL ST ARG AN S WL A2
FEORKER, 1994)0 PRI LD B AT LA AL AN TR 5 ol
HARFIAR R R AT 2, A5 MO R PRI S5 R
AT AT 2 AR RIS, 1995).

WM GRI 5] IR, iR e, A
FH A 7 oAt JsURE B AT - 48 Al 85 MR JL 3,

NSNS & o STTEZ A E I 7PN Y ST e
IRMEEE, AR R R B AU A E P R i 2
FEG MR B ROINE I WAE, A Refes
I 309 P 355 5 H A S o 2B 77 T R 16 1L 3 G P
07N TRTRE L U (1170 e B A TRE S O NN RV ST 9 LY S B R AR N
BRI, AR AR E AR R A
B AR (s 4RO BB i R A1k T T R
PE. SSREPfH F/EDNA, HTFSSREMCH A EILE

Ve, AP E s /R I AL, BEHIPCRY™HY ., 4
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P T 1 4 R DL A R i R A e T
BAEMSFA RN M, WXL, SRR
FAELRG M BATIN S TARCRIAR L — (R
A, 2002; ZEHTEAE, 1999; JHAAEAE, 2002).

AHFFER AR AEHX 6 A I AR AL A
21 AR 208 Bl MEREA T AL 2 REE S BT,
WAV RFE T« ARACH . AR
I i 1) 3 1 B8 kA

1ERE55H
1.1SSR 5| Ti%E

BB ARG SCHR, FHRAHCT 1P 39 X T AR
SR, DL 6 AMFRE R AR 41 DNA B, Xt
FIPIEATIRE, BRI 2 Ik, AHRIEH 6 X
ST AR, 51ARSFHIIE 1,

£ 1 SSR 514 F 575

Table 1 Name and sequence of SSR primer

1.2 Z3|EAR MR 1E1ER

FIFHIERENT 6 X SSR 51K 1)%) 6 ANFhiE
(1) 208 BRANMAREAT 2387, BT 5 |34 et e Al
Febdr 1 A e R 4ty BEEHIE BRI 5 1) o
AL 1 514 WPMSO011 X 380 AMAY 1 45 5L

AW RK 2 K AWFFCH SR 43
(11 39 XI5k K 6 X 51X ity 6 ANFhs
208 BRAMATEAT PCR AT, 765 |30 ™~ H KN
F By 29 AN, T A R
25, Z2HMAHSEEE] 100%, 5198
W) DNA 4 B H 78 3~7 4210, P340 4.83
ko WL, ARSI A FIE A BATEOR g4
EZER N

B2 Giy=Rs ]l ElE el SED &L S

Primer code Repeat sequence Sequence of primer Tm/C

PN1297289 GTCATCCC ACACGACCAGCAGCAGTA 50
TCCGATGATGACCCTTTA

PN1297291 CAC TGTTTCCGACACCAGAGT 48
CATAGGACATAGCAGCATC

PMGC-2675 GA CACACCGACAAATTATGAGTG 55
TTTTAGAGTGAATTTTCCTGCG

PTR14 (TGG)s TCCGTTTTTGCATCTCAAGAATCAC 55
ATACTCGCTTTATAACACCATTGTC

WPMSO01 (GA)y AACCACTATGCCACCTTCTT 50
AACTAACTCCATTCATTGCTAAA

WPMSO011 (GT)y TAAAGATGATGGACTGAAAAGGTA 55

TAAAGGAGAATATAAGTGACAGTT

M1234567 8

B 1 514 WPMSO011 S 4> AMA 1 45 5

7 M: FRES> T8 100 bp DNA Ladder; 1~45: AN L%/ MEfE 1Y
Figure 1 The result of PCR for some individuals by primer WPMSO011
Note: M: marker Ladder Plus 100 bp DNA Ladder; 1~45: Different codes of P. davidiana
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R 26 MG IWAE 6 AN g BB

Table 2 The amplification result of 6 effective primers in 6 provenances

ElL EXiN PG At AL EZ LR iR Z AL RT3 (%)
Primer code Number of amplified bands Number of polymorphic bands Percentage of polymorphic loci (%)
PN1297289 4 4 100.00

PN1297291 4 4 100.00

PMGC-2675 7 7 100.00

PTR14 7 7 100.00

WPMSO01 3 3 100.00

WPMSO011 4 4 100.00

&k 29 29

Total

YA 4.83 4.83 100.00

Mean

1.3 Wi tE B A D

FIF PopGen32 B AFxT Lk Rl b AT 1544 2 A%
PEIHT, 1R 3 AT, 1M AT Shannon FRECY
1.1001, AR Shannon £ A1 RS
JEEITE 0.7508~1.1111 2 [8], Ferp oy ERdife K, 2k
JIFYi /. Shannon FRELSAFIIE N 0.9038.

R 3w 6 DMRRIN 2 A1 L = R gt

H4k Shannon $5 205 FHEHET A . U7 1IE > 1>
T > >V >80 . (LA REE ) Nei i84%
ZREPEFRECH 0.5957, ANFIFNE ) Nei #5500 Aii 4F
0.4421~0.5944 JuFE P o AN [FEFPJEARH Nei $R20HE51
(¥ 5 Shannon Fi5 ZCHEF T FEAS | —2,

Table 3 The polymorphic loci and genetic diversity in 6 provenances of P. davidiana

Tyt EZY DAY S AR ARG R Shannon $5%{ Nei $54L
Provenance Percent of polymaorphic loci Na* Ne* I* H*
JilE 100.00 4.5000 2.9472 1.1111 0.5879
Fz

i 100.00 3.6667 2.6562 1.0596 0.5944
HS

MY 100.00 3.0000 1.9874 0.7528 0.4421
JSJ

eS| 100.00 3.3333 2.2728 0.9042 0.5262
WH

) 100.00 3.0000 2.0664 0.7508 0.4427
TL

ot 100.00 3.3333 2.1635 0.8443 0.4825
SG

poean 100.00 5.0000 2.6951 1.1001 0.5957
Total

h& 4 fJULER: WK R G
(Ave Het)hy 0.5126. SAAMIEEI4A 4 (Exp Het*) A
0.5971, AN[FIFf i IH] B 22405 L R 0.4534~0.6096,
LAV I AR, W R R A S P T
T MR AL 4 B (Exp_ Hom*) 4 0.4029, AN

R ] AR AL VB A 0.3904~0.5466, A i L A
B, TR IR i . LS A 2 (Obs_Het) 7
0.4833~0.6083 . [], JLHrV L1l Rl feAl, WL Fh
W I . M %244 & (Obs Hom) 48 4k Y [l 4
0.3917~0.5167, b EAREAR, YL LR
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H(& 4o
Nei 1ot 4% 2 #E LR B A2 Ve B AE 0.4421~
0.5944 Z [a], JLAVL IR AR, 0 EAm5 R o

1.4 W E MR B R EE LS

6 AN LA B ] B 2L PR 3 Ak 48 21 Gy =0.1143,
FERI R B N Ny 1.9366. LAz FlE Y (13804 22
PE BRI 88.57%, PRl IRIIS AL 2 K A B
PRI 11.43%, 3X U6 Lz Ao o9 A48 S o R Ll

1.5 W E MR B R BE LD

LAz o 058 1] 14D 35 A% — S0 (1) REE A B 25 (D) WL
® 5. WNERP LU, sife— B () Mg f& e
2 (D)IAE ALY L4050 A 0.6079~0.9801 F1 0.0201~
0.4978. e, W E A IE 5 VT Ll W s ) st A% PR g
S/, BECRNIE L U 1 Bl i) 35 A% B 18 0 K

B4 A LR IR R A 1

HIB AL LR E,  BE1T UPGMA RK5 T,
R 6 AN A LA A Pt P a8t A% 50 AR IET (16 2) 0 B
R R ORI L o (1 2047 e LA
RN —2RK, J7IEME B R LR, R
N

2 11

N 2 T AR ic W AR (st R, 514
0 H FbRIL AL s O L g R — e s . A
e B, BTG A H B | R By A
PEOLMME BT 5E . (AFESEPRERIET Y, YA
TEOLA I ] RS 214, BRI 519
SEKH 5 %7 SSR 5% 52 AN LM Ze Ik Rk AT
T L ZFEERLI, 45 FRPLERF TN S AR B

Table 4 Genic heterozygosity frequency of different origins of P. davidiana resources

T WMEAiE R WEIREGE AAEIEBEAEE DAREEREGE RREHE CTHERREGE
Provenance Obs_Hom Obs_Het Exp Hom* Exp Het* Nei** Ave Het
JiE 0.4626 0.5374 0.4070 0.5930 0.5879 0.5126
Fz

W 0.3917 0.6083 0.3904 0.6096 0.5944 0.5126
HS

VLIl 0.5167 0.4833 0.5466 0.4534 0.4421 0.5126
JSJ

ESh} 0.4786 0.5214 0.4670 0.5330 0.5262 0.5126
WH

B 0.4917 0.5083 0.5459 0.4541 0.4427 0.5126
TL

150 0.4252 0.5748 0.5126 0.4874 0.4825 0.5126
SG

B 0.4579 0.5421 0.4029 0.5971 0.5957 0.5126
Total

5 I FRIEML IR B (T =) St AL

Table 5 Nei's genetic distance (below diagonal) and genetic identity of provenances of P. davidiana

ID FzZ HS JSJ WH TL SG
FZ ok ok 0.7894 0.6887 0.7065 0.6369 0.6079
HS 0.2365 ok ok 0.9801 0.9431 0.8822 0.9279
JSJ 0.3729 0.0201 ok ok 0.9650 09114 0.9623
WH 0.3474 0.0586 0.0357 Aok ok 0.9550 0.9552
TL 0.4511 0.1254 0.0928 0.0460 ok ok 0.8732
SG 0.4978 0.0748 0.0385 0.0458 0.1356 ok ok
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FZ
—L
TL
SG

L—— JsI

0.10 0.08 0.06 0.04  0.02 0.00
B 2 g Pl ) d A% 50 R R
Figure 2 Genetic clustering of P. davidiana. based on genetic
distance

SSR AR Z AL AT 73N 100%, P35 KL
Mol 4.4 4, XU SSR brid/E sk i A 1R =
it 240 . AW IRE 1 6 6 51405t Tty
6 ANFIJE 208 BRANAHHEAT PCR A1, 765 4 il
FERIR/N BRI 29 AN AL, P T 4
W HA 2 &M, 2H0 O ESRIES 100%, &
P58 ) DNA 45l A 78 3~7 42 18], P
B30y 4.83 4o ML, ARV FEIG SRR LA AT
KIEAE 2

Ll At ()15 A5 0 AR 2 Gy =0.1143, BEHF
RIS I K o 1B 5 Wy TR I Wy FoR i o RO b
TREIR] FRDEEA% 20 AR SEBR,  JEDRIAL I /Il ] DL g ke
FRREEAL AL KN . Wright K, 24 Np>1 I,
U R R A7 — e SSRGS, 1A 6 NP
(LRI N A 1.9366, UEWT LA FRRE () A7 A4E— &
LIRS, BEREBRAR AR S, By 1@ M ik
Harmrick F1 Godt(1990) /9T B, Ja B Hu B 43
A R 2 R 23 A e L HAH G o (HAB AT AT
GY R WAL P 20 55 M B B 5 2 R 2 A AR O,
L Alpert Z54E A/ 57 Frogaria chiloensis Fh i 0] ) iot 4%
AN AT 35 A B2 20 5 I ) ) 2 ) B2 128 v EEAH O
(Alpert et al.,1993). AR LK : LA
PRIRIIBAL AL S0 A 5 1 T o PR AT 83 1 BB

I EA*E

3.1 ##
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B T -20C R A7

32 KWHZE
3.2.1 DNA i2H

SR F b0 W ] s A 4 56 DR R A B A\ AR
FEH) ZP309-3 LK Z] DNA $2HGA 7 S
PSR 4L DNA, 16 1%3 RHH A I b F R I
DNA F¥ i Ry e B2l

3.2.2 SSR 3| ¥1#Y ik

¥ 58 1 5% SCRR (Schoot et al., 2000; Rahman et al.,
2000; AHIESE, 2006), AP T A KK
5, Lh6 MFREI LR IE R 41 DNA iR, X5l
YIEATIRIE, MAFEMER 2 K, MWHPEHESS]
W T AR RS

3.2.3 SSR RNk &

T SSR-PCR % ff] Taq fif. ANTP. Mg*"1
6 MBI A+, 51908 H FRE TAY TRAH.
FrifESr T 100 bp DNA Ladder 4 F 1 K&K WA
F]o SSR-PCR 9" 44 [ WAE3E [E ABI 24 7] [¥] VERITI
2 PCR X _E#E47,

KA 20 WL VAR R, Horh 54 0.5 U/ (1) Taq
M, 1.5 mmol/L ft] Mg®", 30~50ng [{HH DNA,
0.15 mmol/L (] dNTP, 0.4 pmol/L ] SSR 5|#,
1xPCR Buffer. SSR #"4#IFIHSHULTK SR 11 5
K &R, 2006) § I P2 WIE 6% 1148 1 5 T
g ft i H vk, 7 WO R ELYK 150 min, HEY M
SIFIAH

3.2.4 SSR #RiE KT BIIE R 5 HIEALE

HRE RS o it , — b alis, Wgh
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BT H Mega2 #AFH 1) UPGMA H2%.
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