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Genetic Diversity of Magnolia sieboldii Assessed with SSR Markers

WANG Jinling' , WANG Ruijian', DU Fengguo'* , SUN Guangren',
ZOU Kui*, WANG Zhonghui*, ZHANG Shuping’
(1 Provincial key Laboratory of Forestry and Ecological Environment, Forestry College of Beihua University, Jilin, Jilin 132013,
China; 2 Administrative office of Fenghuang Mountain Natural Reserve, Fengcheng, Liaoning 118100, China; 3 Haibin Forest
Farm, Qin huangdao, Hebei 066000, China)

Abstract; The genetic diversity of Magnolia sieboldii was assessed with simple sequence repeat (SSR, also
known as microsatellite) DNA marker technique among 9 populations in seven provinces of China. The re-
sults indicated that: (1) A lower genetic diversity of 0. 098 5 for the average Nei gene diversity (H), 0
146 8 for the average Shannon information index (I), and 0. 597 9 for gene flow(<(1, again relatively low)
among the 9 populations. (2) Certain genetic differentiation has occurred over long-term evolution, with
genetic distance ranging from 0. 068 8 to 0. 214 2 and genetic similarity from 0. 82 to 0. 93. (3) The cluste-
ring analysis suggested that the 9 populations have evolved into two main branches, one with the Majiang
population in Guizhou Province and the other with the rest of the populations. Comparatively, the Majiang
population was in poor conditions. (4) The genetic diversity of M. sieboldii was positively related to popu-
lation longitude. Our results suggest that the low genetic diversity and gene flow among M. sieboldii pop-
ulations are probably the main genetic mechanisms of the species becoming endangered.
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Table 1 Sampling of M. sieboldii

8 Code FhE A £l il k-
Population Individual Longitude(E) Latitude(N) Altitude/m
1 £1i) Shihu 20 126°33' 43°20' 1 000~1 150

2 1 47 fir. Baishila 20 124°48' 40°56" 600~930

3 UL Fenghuang Mountain 20 124°04' 40°24' 400~550
4 11l Zu Mountain 20 119°24 40°07" 1 100~1 300
5 % 5% Qingliang peak 20 118°53' 30°06' 1400~1 550
6 # 1] Huang Mountain 20 118°09’ 30°08' 1 600~1 700
7 FEIT. Majiang 20 107°20’ 26°24' 1 600~1 700
8 /A1 Leigong Mountain 20 108°12’ 26°23' 2 000~2 170
9 A L1l Maoer Mountain 20 110°24 25°51' 2 000~2 100
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Table 2 The sequences of primers in the SSR experiment

4%k Name J¥%1 Sequence(5'—>3") ¥ B K Core repeat iR Ta K Size/bp
M6DS e L TN TS (CT);C(CT) 54.1 170
.
.
stm0218 Ttt‘zt%ﬁ;(l@b&%ﬁ’ :ﬁTT&;TA (ACC){ (AG) 2 58 236~270
stm0231 AAATTCTTOTTCOUATCAT (TC)as 50 148~177
0540 TTGTCCATGAAGTGTGTAAA (AL (GAY s L4150

GATCCAGGATTATTACCAGTC

Shannon {5 & #5 (D™ F1 Nei 5 K £ £ 7 485
CEDU Al B3 I 2 R OF 11 50 R 38 0 2 0 1
CHOM A FRRE N RS2 3 I 2 0 B (H O L3845 43
LR BCGO FETRI B 3 80 R BCCNLDOP L 4 Fr st
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A~] 551514 M6D1 . M6DS ., stm0184,stm0191, stm0200,stm0218,stm0225, stm0231, stm0246 F stm0349
Bl 1 FB43 SSR 44 7™ Wy i A A 1 5 D Tk M e ke L Tk [
A—] is primer M6D1, M6D8, stm0184, stm0191, stm0200, stm0218, stm0225, stm0231, stm0246 and stm0349
Fig. 1

The polyacrylamide gel electrophoresis of the part of SSR amplification
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Table 3 Genetic diversity of 9 M. sieboldii populations

Z M A

Fi i i & Number of

Population No.

Z B R

Percentage of polymorphic

Shannon {5 B 48 %

Shannon’s information

Nei's 3 K 2 #1115 4L
Nei’s gene diversity( H)

polymorphic bands fragments(P)/ % index(I)

1 10.3 39.71 0.144 6 0.2155
2 9.4 32.19 0.119 4 0.177 1
3 7.6 24.97 0.089 3 0.132 6
4 7.8 25.97 0.090 0 0.135 2
5 7.3 27.40 0.099 2 0.148 2
6 9.7 34.56 0.126 6 0.188 2
7 3.4 6. 86 0.027 8 0.040 7
8 6.7 23.09 0.089 9 0.132 8
9 8.7 29.99 0.100 1 0.150 4
¥J{H Mean 7.88 27.19 0.098 5 0.146 8

PR ES (32 5) .9 AP RE 9 358 1% BB 29 [ 0. 068 8~
0.214 2, F¥ B EE R Jy 0. 117 2, 78 9 PR LA
SRR R Ak 5 T T D UG ) 8 A R D
Ry 0.068 8, Fi R KA AR AT , A 1A AR K A E L K A
8L 5 B M BR YL 5 T0T A AR 1L 35 4% B B8 05 KL o 0. 214 2,
VR BRI A 22 A KRR T R S0 /D, EL AR 4% 4
59, 5 RBAFMH LR E A LT R AR, BRIL
14 R A A 2% g 5 HC b o 0 ] a8t A% BE g B i (5
OB AL B B A T . L3k 0. 147 8) L W 76 K 4
it v RR VT 5 At XA KA AR 22 R A T — R

& oAk 5 R T M IXR A A 22 R BEAR B0 43 1A A
IR AR R 2 R 22 2 A 32 A1 i 19 IR o R 22 b B, I o
UL

9 ASFRE 35 1% A0 L EE UPGMA 5 26 73t 45 2R
(E 3R, 2 x=0.89 B, 1] 9 DFEED N 2 43
LRI R — 3 A AR O 0 L 3 e AL LR
Bl TR A AR A I LD B — . R
X 43 5 1 JE PR AT i R R VT M X R 4 AR 24 REAR B
A CBEASFREEAL 20 BREEAD L 1T BE & 1% b X 5 Hofth
PR 9 58 1% 35 R B A7 22 55 [ L BhORE 22 FF 1 IR (3%
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3) 5 Ho At b AR 5 A5 B B A (3R 5) .

ZAEVEFS B0 F1 Shannon {5 B 38 5 55 Fh B B 4b 28

2.5 BEESHSHIBAEMNBEXESFT (1) Pearson # Gk & 273 i O 0. 679.0. 678, P =
Vs bR Y 22 205 b PR B8 20 ) 5 AP R A Nei B 0. 045(P<20. 05) , U W1 £ &£ 5 Nei's %%ﬁﬁ?‘é%ﬁ
K 2 FE L 8, Shannon {5 848 838 1% B 8 b s % %H Shannon {5 B 48 84 12 0 35 A OC; 28 B2 5L
FHALE 34 *Hﬂéfiiv\fﬂ?wnﬁ'ﬁ (3 6) 7R . Nei gl A AL B AR W] (P>0. 05)., Z%E*E
» r ;
AL RITAERE B, A 1A B
&2 R [RAE AR B A2 KO AS
A. Majiang population. B. Zu mountain population
Fig.2 The growth of different plants
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Table 4 Genetic differentiation of the 9 M. sieboldii
) o o .
within population differentiation
M6D1 0.236 4 0.142 6 0.397 0 0.759 5
M6D8 0.239 1 0.150 3 0.371 3 0. 846 6
stm0184 0.179 3 0.085 1 0.525 6 0.451 3
stm0191 0.152'5 0.076 1 0.501 0 0.498 1
stm0200 0.226 8 0.151 8 0.330 8 1.011 6
stm0218 0.148 7 0.093 5 0.370 8 0. 848 5
stm0225 0.142 3 0.053 8 0.621 8 0.304 2
stm0231 0.191 2 0.091 9 0.519 4 0.462 7
stm0246 0.2335 0.071 9 0.692 2 0.222 3
stm0349 0.124 0 0.066 3 0.465 7 0.573 7
#J{H Mean 0.187 4 0.098 3 0.479 6 0.597 9
RS INKRELAR=MBRBEEFRIZEEMUE
Table 5 Nei’s genetic distance and genetic identity of 9 M. sieboldii
Poﬁliﬁion 1 2 3 4 5 6 7 8 9
1 * % % 0.908 8 0.919 4 0.910 3 0.933 9 0.892 0 0.847 6 0.916 1 0.914 3
2 0.097 3 * % % 0.918 2 0. 885 4 0.912 4 0.889 0 0.837 2 0.899 6 0.903 3
3 0.084 9 0.086 1 * % % 0.903 7 0.923 3 0.902 7 0.852 9 0.924 4 0.904 4
4 0.095 1 0.1227 0.103 3 * % % 0.915 6 0.871 8 0.823 4 0.885 3 0.908 5
0.068 8 0.092 7 0. 080 4 0.089 4 * % % 0.905 8 0.841 1 0.922 8 0.926 9
6 0.116 2 0.119 9 0.104 5 0.143 8 0.100 3 * % * 0.853 5 0.914 2 0.883 1
7 0.171 6 0.185 8 0.1650 0.214 2 0.182 8 0.160 5 * % * 0.867 0 0.825 9
8 0.088 9 0.107 0 0.079 4 0.125 8 0.081 8 0.090 8 0.147 8 * % % 0.899 6
9 0.090 4 0.102 1 0.101 6 0.097 9 0.078 0 0.129 9 0.205 1 0.109 2 * % x
e o B = B AR . T = A st A i

Note: Nei's genetic identity (above diagonal) and genetic distance (below diagonal)
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Table 6 Correlation analysis of population’s geography and geographical distance with Genetic parameters

%)% Longitude

75 BF Latitude i 7 #E 25 Geographical distance

e
Genetic parameter Pearson #H % &% P Pearson A% & % P Pearson 5 2 %1 P
Ni::*g%}'f‘iﬁfﬁi%% 0. 679 0. 045 0.493 0.177 0.579 0.102
Sh IEPEEiE s ;
Shannon,jri‘ﬁ}frmaﬁoz index( D) 0.678 0. 045 0.493 0.177 0.578 0.103
G ﬁf?ﬁ% ] 0.624 0.073 0.546 0.129 0. 584 0.098
enetic distance
814 A B E _ _ _
Nei,:Lgeneﬁc identity 0.619 0.075 0.548 0.126 0.585 0.098
. FEE AR R 9 A5 07 8 7 ARSI AR B AR ASE Al 25 AN
] Wi /s s A FF R AR 2= -3,
2 Frankham 25" 30y /IR L R A () 382 1% £
4 \ . N N
6 FEVEAR , T8 55 K4 3G N IR BE A9 RE K. AE A 2 it 72
7 > 2 VAN T =
Hh, B SR N A KT X R Lo R 22 MR e b L A
o8 O bR Cootricient % BRSO W 25, AR A R D B L =

Bl 3 e T s AR B A9 R Lo AR 22 Rl SR 25 1]
Fig. 3 The UPGMA of Magnolia sieboldii
populations based on Nei's genetic identity
H AN BAE SR EEAY R (P>0.05), 1 H,
L SRS TR B B Y L R M AR ] (P
=0.05) . F3ah . AR SR 270 M 4 2R (&1 3) o ]
PLE 354 AR DL 5 b B0 B 8 0 5 MR T

3w

N N U D = N2 i = R = (E Ry
B A 43 A 2 008 s NRAT S 5 e 1 3L il
FER AR . PRI 1 e HG A e 9 43 7 st A% “E LR
HLF . AR SSR H AR XK 4 oK 2% 1 38 4L
ZREVEHEAT 53 AT IF 9 a8t % o0 Ak B JE TR 28 i 4
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Pt o AL O 2k 10 XFE F R LK 24 1) SSR 5|
W IEXF D 9 AN IR Lo R 22 Bl ORE I 5 AT 2 R R IEAT
ST, PRERE R, RL ARG 2NN
T A LR HAb A, 40 Nei's 3 K 2 #1418 5
(0. 098 5) }z Shannon {5 B35 %(0. 146 8) i fk T 21
Tl A 22 B W 09 F 248 (0. 38,0, 5601, HAK T A
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R 184G 22 BE PR AR B A L S N BR BE 1Y RE ) A
. AR ZEMEFRE . REAKZMBENBEZ

— MBS RS LF A, A B 45 R IR S0 il X
F R 2 AR 22 Bl 35t 4% 22 B M A1 3 17 B 05 1Y) g
22 [ R 2 Ml DX R A AR 22 51 Sk o B A R R . AH
XA 1 LAl XK e R 22 R EE R B 2 AR PEIR
B 35 N R BT A0 B A L B TR SR B

KA A 22 HEGAE 5282 LA o —Fh, L5 0
R A7 {55 25 B0 R KT 2 57 o o 8 ) ) 352 £ 43 Ak R
Bl A UL E . X E 7 AN 9 AN L R R
SEFPEE SSR A BT 4l S o L b 22 8] 8 I R AR D
(5 0. 068 8,1t fL JH & fix Ko 0. 214 2, Nei''™ A H
b B A 22 R) (9 35 4% B B8 R 0. 00~0. 05, 3 f [A] 1)
BAEIE R 20 0. 05 B K., IR —4RifE, 9 R
LAREFPRE R 9 AR . FR I g A B
(4 % REA I YR B S 6 15 25 S TR R AR B2 1 A
WER AT RESE AR . 25 1 RK 222 E N % IE
S DL T ol B3R 426 ST Ao 46 i) 50 i 5 L At 43 2K 2
05 35 A IE

B (10 18 4% 22 0 R St 07 B 22 TR O AR L —
ELAER ) Rl AL AR AR I TR, S
NN EBHEE  WEHE N HERAM
KM, ARG REH. EE S RLAEW
Nei's & K Z HEPEF5 £ F1 Shannon {5 B 48 £ FF 75 —
FE R ORME 4 B 5 A G S 4 5 st R B A3t
TR RN BE Y 25 AN I B DA 28 B T B K £ K
LR EEI AL Z R R — R O S A AR S A
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