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18 Al 3L 53 A | AR e T AR A B TR 5, R Y R
55 2 F A R B 1X 2R TR R R R DL S
5 oy I b B AN . s ah, 3R
TR AW B A A g L e A HG RO WO R R
(R ERZIOL R/

Yy i 35t 1 22 4 M IO T RE DR SR AR L I At B
it AL R M AR TR R AE SR M R Y 5 R
St b R DR AL [ A A 1 22 56 R 0 2 Ak R
Wy HA TR HAT, 280 FhRid ik B
T 8k w18 2 #1450 B 10 Random Amplified
Polymorphism DNA (RAPD) #%i™" | Inter-Simple
Sequence Repeat (ISSR) ¥5i2" | Sequence-Related
Amplified Polymorphism (SRAP) #%i2"™® 1 Genic
Expressed Sequence Tag-Simple Sequence Repeat
(EST-SSR) AR 45, 5 H A5 F bR L AR 1L . Sim-
ple Sequence Repeat (SSR)#xic /& — Fl 3 g M i
AU BEVE O A T ZAEPE. SSR ARid I H B A
B R Tz s R R 2B EEE A
% 5 e 7 DL B 5 MR A A O SO AR B0 Tz N
RV SSR ARG IZ N TR A 4% 2 R 4y
BT i SSR R 1 77 % X S 5 Bk st R 2 AR Mk AT
I3 M7 REMESR ML A TH SO S5 Bk DNA JKSF B 552 R 35t
78 S, DTG $ 7 SO 508k 114 388 4% 22 0 2 LS A% 72
1 XHAKRMBHORERES

St N S SRR B IR AR B R T R A S

H Ol 5 A0 56 F Ok 95 8k 08 &5 4y
P RN A A O T D i Y . 2RSSR
UV M A ERER 3 A UM R BR RN RE TR T3 AL 4y
PG 2 M BT 5 ) P 5% 7 T AR O SO 95 BR A 32
LI X, X2 DX 3P SO S B b A 1 3 1L 22 R
FEBRIFIE o SO 5 Bk B A A A, O SR
WP A A S5 0 52 W A R B gt A 22 A 2 T
1y 2 X g AL 2R PE AT ORI, I L PR R AR
Y A ) R R AT S 1A R RS R AR A B X
ST W R M BHE L T UM SR Bk AT T AL R . B
Je o 3 Ml PR AP ORI R B ST AR AR B A S /N L
SERPHE AFAERAEA 2 A 51k BT IRN T R A%
11 2 S5 () R D) G 3t 47 ) 930 9 AL ) e I 82 £
ZREVE T B BOR 4 1 FE R . 2k b TR AT ST R
F SSR ARICTr ik - B P 5% 22 RS BRI S 5
R A AR MR AR 4 el 9 S R 37 el R S T 5
B PRTE SUIE 5B B A Tl e I b DR AP T R 19 38t L 22
FEVE R 5 R GR AL A5 4 L D P S 78 UM SRR Y it A%
ZAEVE R P P BB SO

1 MBE5RFE

1.1 ##

2022 AEXF VSR AT 4 A SR I Bk BT A R R A
1A OR PR B R A7 R AE (R D, Hirp YCLL . MB
I MALL 3 AFpRE R A0 T 4R 3 X 41 1 BF 51 Fl BF PR
FRRE A 11 Sk 0 R 4 DX PN 1) BB 26 BB RE L ZWS Bl E Ry
FEARAE Y bl (1) 3 Hb O 47 FhORE . 5 > Pt 2 oR 42 St
TRERAE A 109 4y, SR B I 3 46 56 B T0 i L Y U
BRI R BCE TR AR o R R B A b TR AR A
X B A B A RO bR 2 L I R SR RE S R AT GPSSE .

Table 1 Sampling information of C. bifida (Dyer) K. D. Hill populations

AR FE g RHE s i REHR
. . . ST : . Number of
Population Type of population Sampling point Longitude Latitude
samples
YCLL Wild population Longlang Village, Taiping Town, 107°17'23"E 22°30'01"N 29
Chongzuo City
MB Mobg‘Village,Taiping Town,Chong- 107°16'19"E 29°30'15"N 29
zuo City
MALL I:onglou Vi}‘lage,Taiping Town, 107°18'19"E 29°98'59"N 17
Chongzuo City
PR l:iairu Villagf},Zuozhou Town, 107°24'09"E 29°33'19"N 2
Chongzuo City
IWS Ex situ conservation  Guilin Botanical Garden, Yanshan 110°18'18"E 25°04'33"N 15

population Town, Guilin City
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FEPIAE G R T PR B3 Db R A B )T P AR )
G T W 9T 01 485 O Uit 95 8k [ Cyas bifida (Dy-
er) K. D. Hill],
1.2 FHi&
1.2.1 DNA # B F= s

i A Bl R 7S b Sk = B IR B (CTAB)
XF SO gkt 7 it AT DNA $2 5, 1 F 1 %0 B iR b B
R HL PR A DN A 4l B, 31 A Nanodrop 2000 73 & 43
2 SSREI¥ER

Table 2 SSR primer information

JEIEEE T (B BR A R B A B A DNA ¥ JEE
[ F A S 19 DNA BESORAE T — 20 COkFEH Fa
1.2.2 34k

ARAIF 5T I 435 R 41 e 51 o Ok A9 31 96 X514,
— L e 6 X HE AT TR R AT B (R 2.
Sl A T AR TR CEv) By A RS /) b 5t & Ak
A

(I 4 HIE R TIE/ GRSl s G —~3D A FE A X 8]

Locus Repeat unit Upstream primer (5'—>3") Downstream primer (5'—3") Allelic interval
GZST002 (GA)s TGTGGAACGTGGAATGGTAA AGGAATCCCGAAGGAAGAAA 158 — 160
GZST019 (ATAA), GATGAGGAAGCCTACGCAGT GAAAGACCTCACCATCCGAG 212-221
GZST055 (AT TCATGAAGATGGCAACCAAC TCCCTTCCAAGCAAATGTCT 161184
GZST013 (GAG); ACCGGTCGACTAGATGGATG AGGTCCGAAGCTTTCCTCTC 252 — 265
GZST088 (AG), TGGCTTTCGATTTCCACACT GAACGCTCGCTCTCTCTCTC 136 - 159
GZST065 (CGA), GCTTGGCTGTACCGTTCTTT CGCCATTGACAACAACAGAC 157 - 174

1.2.3 PCR ¥ ¥ %20 5

fE Veriti 384 PCR X L #E4T PCR ¥ 34 ) i » X
B AR £ (10 pL) :DNA(~20 ng)1. 0 pul.,2 X Taq PCR
Master Mix 5.0 pL,ddH, O 3.0 pL, ¥ E 10 pmol/L
M E TSI 4 0.5 pl. PCR 9734 ) i F2 %+ 95
C #il A8 P 5 min; 95 CAEHE: 30 5,62 52 ‘CiRk 30 s,
72 “CHEAH 30 5,10 DA HEADIEIRTRE 1 °C ;95 C
AEME 30 5,52 ‘CiR K 30 5,72 “CHEfH 30 5,25 PEIF;
72 °C A ¥ 4Eff 20 min.4 C#7F. PCR 7= 4 1
126 BN R 1B L DK AS I . 2 I ABT 3730x1 1 WL AF:
AR AT VOB A E IR
1.3 HESH
1.3.1 R F &

i 1] GeneMarker 73 H7 51 1 i 17 & X 83 55048 1)
BEHL, IF 2 1 Excel 2 AL 46 B4 A1 PDE 43 A1 04
S
1.3.2 #HSHBEAIE LK

i &4 GenAlEx version 6. 501 i SSR {if
A R 1 45 T 35t A% 22 REPE AR AR o A 435 WL 45 7
K%L (Number of Observed Alleles, Na) . % 2
F A E (Number of Effective Alleles, Ne) . Shannon
= B $5 %0 (Shannon’s Information Index,I) . Y 24
4 B (Observed Heterozygosity, Ho) , i 22 2= & &
(Expected Heterozygosity, He) .18 701k & 5 (Ge-

netic Differentiation Coefficient, Fst ), [& & & %
(Fixed index, F) Fl % A i (Gene Flow, Nm) , fifi Ji]
Powermarker v3. 25 7158 i f5 i 5 2 5 M5 B 485
(Polymorphism Information Content,PIC),
1.3.3 #BREMELSTHE5H

A Structure 2. 3.4 XF 109 > UM SR Bk FE A i
ATRERSE R 4 M. B K =1 — 20, Burn-in A #k
10 000, MCMC (Markov Chain Monte Carlo) ¥}
100 000, & 4~ K {His 47 20 &, I Fl £ 4 T A
Structure Harvester B H i fH Delta K {H (B b FefE
TR Y 2 00D . M B i K (E 45 RAE K,
Clummp 1 Distruct #4# K . 8 H GenAlEx ver-
sion 6. 501 AT 7> T I7 Z 0 HT (AMOVA)
1.3.4 RESH Ao 2 LAFHHT

FIH Powermarker v3. 25 #4115 & B¢ 44 8] 1Y)
A% IR B, R AE AU 4L S 935 (Unweighted Pair-
Group Method with Arithmetic means, UPGMA) i
PRI IR I BRI R KRR R L 4]
GenAlEx version 6. 501 3 47 3 4 #5 43 #1 ( Principal
Co-ordinates Analysis, PCoA),

2 HRE5SMH

2.1 SSRE|#MEHEMEST
i SSR 5 Z AP Hr 4 B (% 3) R 41,6 X5
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YItE 109 MREAS tp LG 24 ASSEALE R Ho, B (GZST002) , F ¥ { K 0.355, WIHIEE RN
71N S 25 457 5 BRLBCRS 3. 000, 5 R W I 45 47 35 BRIy 0.130(GZST013) , ik KA 0. 642(GZST088) , F- (K
6. 000, 7327 B A 57 s WL 45 o7 B A %5 4. 000, A H90.482, ZSMEAE BFRECH 0.124 (GZSTO013) —
RO LB B BN 12, 461 F N AE A% 0.591(GZST088) . F ¥ K 0.418. 6 X 5|4 # Bk
£ A 8 N 2,077, Shannon 13 B 48 50 H 0.286  GZSTO13 NIFAE W HEMEE T, HA 5 Xl W TELE
(GZST013) — 1. 186 (GZST088) , - #J{& N 0. 846, WEEZER., GEKE. W GZST088 1y £ &Pk
WL 2245 BE B KM 0. 679 (GZST019) . F /A 0. 000 BAf .

#x3 SSREIMMEEM

Table 3 Polymorphisms of SSR primers

(A= LI 46 {3 B REFAL Shannon 15 & WL 2% 5 EIE Yy ZEMER P g BEM

Locus FLHNEL Na R Ne BT ¥ Ho J& He fBE PIC P value Significance
GZST002 3.000 1. 998 0. 802 0. 000 0. 500 0.413 0. 000 * ox %
GZST013 3.000 1.149 0. 286 0.138 0.130 0.124 0.898 ns
GZST019 6. 000 2.068 1.016 0. 679 0.516 0.475 0.017 *
GZST055 4. 000 2.204 0.874 0.370 0. 546 0. 444 0.001 * %%
GZSTO065 4. 000 2.252 0.910 0. 330 0. 556 0. 463 0. 000 * % %
GZST088 4. 000 2.790 1.186 0.615 0.642 0.591 0. 000 * % %

Mean 4. 000 2.077 0. 846 0. 355 0.482 0.418

St Dev 1. 095 0.533 0. 305 0.263 0.179 0.156

Note :ns means not significant, the group conforms to Hardy-Weinberg equilibrium; * means significant difference, P<Z0. 05, * * * means signif-

icant difference, P<C0. 001; Mean indicates average value;St Dev indicates standard deviation.

2.2 XMAHBEEESEEST 0. 711>, M 2% & B & = & MB (0. 402) , iz i 2
2.2.1 FRAKE 8% AE S AR M A PR(0.269), F 31 M 0.363, PR BUHH A4 H

Xof U DR BRI B 38t % Z REPEEAT 40T (R D), fi£ (0. 324) , MALL #iz & (0.394) , ¥ {8 4 0. 373,
4 AP A RPORE R, MALL B 00 45 07 3% R A /0 258K A PR IS T8 b BB 7 4 4 07 A8 Bl e b o
(3.333),PR 19 X0 <5 407 J PR 4K e 1R (2. 500) 5 P34 % fE Z MK AR, R AR (ZWS) 1
fH} 2.875, YCLL W A7 &L % v 3 B % & & Shannon {7 BARECH W B 4 & B A(E & T 4 DB A F
(1.855) , PR % fik (1. 662), F- ¥ {H Ky 1. 796, Shan-  FEAYFEIIME . H Shannon {5 B EBOBAL T MALL. ifi
non {7 B #§ 8 F ¥ H A 0.637, MALL 1 % & W4 IR T MALL F1 YCLL B A= Fff
F 4 M IRSKEE A B iR SR
Table 4 Genetic diversity among C. bifida (Dyer) K. D. Hill populations

iyt RURIIIE A R & TS Shannon 5 B PUNIIES W R [ 5 45 %
Population H# Na H 4 Ne RE I & Ho G He F
MALL 3.333 1.852 0.711 0.388 0.394 0. 029
MB 2,833 1.816 0. 638 0. 402 0.379 ~0.054
PR 2.500 1. 662 0. 543 0. 269 0.324 0. 091
YCLL 2.833 1. 855 0. 657 0.393 0.393 ~0.015
&‘g‘u‘iaigél)d 2.875 1.796 0. 637 0.363 0.373 0.013
WS 3.000 1. 865 0. 686 0.323 0. 391 0. 244
2.2.2 BEAKHEAE AL X S Bk A R ) A PR A s AL o b B B

F 5 A~ M- IRk A B 548 AR S T AMOVA (R AT .5 DFEE YCLL 5 MB [u] i) 2 [
(B 1), 25 ¢ 3% B St 5 4 B 30 I 1) 3 4% A8 S T K (26. 635) H it 1% 43 1k 5 B fe /s (0. 009) , PR
2500 MR A AL 28 S o 700, TR Z 8 AL 2 5 MB [a] A% 3 PR Bc/0h (0. 952) HLAR G [R] 1) 352 4% 531k
SRR AR (68%) FBOR K (0.208) ,ZWS 5 4 B AR Fi B 18] (143844 43
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Fig.1 Analysis of molecular variance among populations
of C.bifida (Dyer) K. D. Hill
xRS XHAGHEAANEERR(E=Z=/A)MBEEIUERE
(T=%&)
Table 5 Gene flow between populations (upper triangle) and
coefficient of genetic differentiation (lower triangle) of C. bifi-

da (Dyer) K. D. Hill

Poffl{iion MALL MB PR YCLL ZWS
MALL - 5.700 1. 009 7.855 0.998
MB 0. 042 - 0.952 26.635 1.263
PR 0.199 0.208 - 1. 037 1. 855
YCLL 0.031 0.009 0.194 - 1.156
ZWS 0. 200 0.165 0.119 0.178 -

Ak 2 BRI 3 B3 43 931 R 0. 119 — 0,200 AT 0. 998 —
1. 855,
2.2.3 Xt RERBRAR AR M 5 AT

XF SURF IR R 5 AN TR EA T 388 4% 4544 43 A , AR 46
KALSRIEN], 4 K =2 if ,Delta K fx K (& 2), % B
A bR AN E A bR 3L 109 1y UM IR Bk RE gk AT
Structure 24T (B 3) , ARBFFTH ) 109 £y Lk 75854
o5 B A B KB 2 FhE IR, Hoh MALL,
YCLL #1 MB 3 /> 8f A4 Fp i SL R AU AR O, o0 o — 28
M ZWS 5 PR ¥ J4zi , —#H 0 43 h—3K,

800

600

Delta K

400

200

0 e ————
0 5 10 15 20
K

K2 EAERTER (KO 5T E (Delta KO Y722 AL %

Fig.2 Trend of the rational groups number K and esti-

mated value Delta K

® Cluster 1mCluster 2

YCLLI1-22

uCluster 1 aCluster 2

Sample

K3 XMIEE Structure /3087 (K =2)
Fig.3 Structure analysis of C. bifida (Dyer) K. D. Hill (K =2)
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2.2.4 Xt RO RE AT Ao £ AAFSHT

X109y S JRERAE i 51T UPGMA R 2853 #r
[ 4Ca)].109 By kE il =24 K26 (36 1 Mk
2,2k 14E 7T ZWS Fl PR BTG RES 7225 1
Z RO S H L X A3 2 AR A 2 ANFT T AN RE S SR A A
W93 4a 52 2 498 MALL,YCLL #l MB 3 4
ST 1R 08 BT A RE T AE 28 2, 3 A B RE I R AR
HZEE W UL T IX 3 AN BB a5 AL BE B L AR AR AR
R SE R S A

X5 A S IR R B 31T UPGMA R 2K 4
LA 4 ]8R BoR 5 AR 43y 2 AN HE, Horp
— AR AE ZWS FI PR, IX 2 STl 4 38 14 R B8 4%
VT 5 — B MALL,YCLL 1 MB 3 4~ 8 4
FIBE 23X W BE . YCLL Rl MB B 119 35k 5 BE 85

(=
kit .
Tree scale: 0.1
S
~N2TT So
NSZERRAYGND o
ROt e RO
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[N Q ™, 3
e S
Ll X QQQ‘Q?‘ S
8,55 RN
IR QLN
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S AT
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34 N
MB2-3 MB2-14
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B2 3
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SO0 Foll 72
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RO s
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(a) UPGMA clustering results of 109 samples

Tree scale: 0.01 —————

———2ZWs
I

—— MALL
YCLL
{ MB
(b) UPGMA clustering results of 5 populations
4 Xmongkiy UPGMA RE40
Fig. 4 UPGMA clustering results of C. bifida (Dyer)
K. D. Hill
XE UM IRER G 109 03 4 i 247 PCoA (1] 5) 1
Hh A AR AR A A 19 107 A5 52 e 78 S 7 A ) A4 B ) 2

FERE ., HIE 5 ATANSE — AR AR STRRF O 27, 42% .56
TEA R TTECR N 17.92%, BB 5Tk R ik 2
45.34 %0 AT AR FE I B g FZE R . K 5% 54
FHREMY 109 NEEA AR DLBT B 43 2 4, Ho
MALL.YCLL 1 MB 3 A~ %7 &b B i 4 ot B 25 1
VLB —4H ;00 ZWS il PR FERS WG, g 59— A4,

*MALL *"MB aPR" YCLL*ZWS

Ad,

& o .« ¢
3 . .
N RS BN
9 “o, :
=~ A u
= A e . .
o
= 4, ., " mp
= A A * g
S| *%ee 4 ¢ o " .
=3 *
] A gm ™
@] =

me

Coord.1(27.42%)
5 109 4~ Xt on BRAE A 1Y 3 A bR 43 AT
Fig.5 PCoA of 109 C. bi fida (Dyer) K. D. Hill samples

3 it

3.1 XMAEkEESHEN

AHEFEAEF 6 X 51 4 %5 S I3 gk 3t A 2 A M
137 5007.6 XF 519 AL GZSTO013 1 45 1Y 2 S HE1H
BR800 124) SR E 2 B AL 5L (PIC<00. 25) ,
AR5 AR B w2 AN, BHE Z AR A
Yo i A v 3 L K PR 58 7 R ) L ) ) a5 A 24
PEIK P B R Gl N B 5 R AR R BE ) R, R 2 B
551080 ARG SO Ik T A R s A 2 B A AT 4
H 4 78, Shannon 18 B 48 $0F W {H & 0. 637, HH 2
BRI R 0. 373 A% T 3228 5 1Y 1 50 45
(I'=1.213,He = 0. 446) ; 15 H Al [7] Ja A8 ¥ A LE . Lt
IR B A S B A S T U 95 8k (C. szechua-
nensis » He = 0. 2477 F1 85 55 16 76 &6 (C. panzhi-
huaensis, He = 0.328)"" , {& T {5 75 £k (C. de-
baoensis , He = 0. 48PV _ £ % 35 &k (C. multipin-
nata s He = 0. 497)™ F1 & 35 J5 Bk (C. taiwaniana .
He =0.703)" , AR , 520 XM oR ks fE £
FEVE KPR A . 4 A BF AR Rl 9 MALL A1 YCLL 2
ASFHAERY AL Z AR L B PR Y IR AL 2 RE PR AL
B, H TR ) A1) 358 4% 22 HE P S Al S O AR Y 8t
1% ZFE M 2 A5 B AA 382 1% 2 HE M KRR A

R ARG 45 SR 3 WIS M DR 4 AT A S AR 97 B AR
Pl B AESE (A 500 35 . RBEgE S PR ATV
SE7E K A B S8 4 F AR DR AP IX R R R 0 SIS
BRAE MR B HoA SR ¥ 2 32 B O A, T 3 M £ 7 o
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ZWS 5| FhF B 4= B #E PR, Structure 43 M1 45 R0 i
NLZWS 5 PR AL IR B AR & 3, 76 i o OR R B
T AEFPRER LA, ZWS WIS e S B E & T 4 4
SF A4 B A 24 E  (H B I T MALL A1 YCLL 874
Fi I s Shannon {7 8 48 B0t &5 T 4 A B 248 Fh BF 19 °F- 35
15 {H W ARG T 557 2 F E MALL , 138 B e K R 40 el % S
I3 R R AT I b AR 3 E — 8 R B L AR AT AU AR 4 O
WAL R HE T B4k 22 T R H T AR B Y B R
TEUR WA R I R 35t A% 22 R PR ) MALL
HYCLL AR I /9 51 Fh TR, LU0 38 3T b O 0 F
TE 1 352 1% Z2 RE K7, 3 OR3P 52 26 T S o gk B A
HERNIEFE X,
3.2 NMHSBEEEMMEESK
NSRRI A Fse SEXI(EM 0. 134, ZWS 5
PR 135 1% 43 4k K F- 35 ) o B (0. 119, 5 55 4k 3 A4
PP A FRREN A Fse 24 0.165 — 0. 200, 35 3] 5 B 43 1k
AKOFE 3l RE R R A 51 AR S 4 A4S B AR AR
b B PR AL , B PR B AR B T — R EE Y
w41k, MALL.MB #l YCLL 3 /™5 4 Fh B 6] 1Y
Fst 4 0.009 — 0. 042, Ff B (8] 7 L 5 /N, (HIX 3 A4S F
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Comparative Analysis of the Genetic Diversity between Wild
Population and Ex Situ Conservation Population of Cycas bifida
(Dyer) K. D. Hill in Chongzuo City of Guangxi

DENG Lili', TANG Jianmin',ZOU Rong', YANG Yishan' ,CHEN Taiguo"?, WEI Xiao'" "
(1. Guangxi Institute of Botany,Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,
China; 2. College of Pharmacy.Guilin Medical University,Guilin, Guangxi,541199,China)

Abstract: Cycas bifida (Dyer) K. D, Hill is a national level | protection of wild plants. The genetic diversity
and structure of wild population and ex situ conservation population of C. bifida (Dyer) K. D. Hill in Chong-
zuo City of Guangxi will provide a better guidance for the formulation of resource conservation and manage-
ment strategies. In this study,six pairs of SSR primers with good stability and polymorphism were selected
to analyze the genetic diversity and genetic structure of 109 C. bifida (Dyer) K. D. Hill individuals from 4
wild populations in Chongzuo and 1 ex situ conservation population in Guilin. The results showed that: The
average number of observed allele,the average number of effective allele,the average Shannon's information
index,the average observed heterozygosity and the average expected heterozygosity of 4 wild populations
were 2.875,1.769,0.637,0.363 and 0. 373 respectively. The level of genetic diversity of C. bifida (Dyer)
K. D. Hill in Chongzuo was low. The number of observed allele,the number of effective allele,the Shannon's
information index,the observed heterozygosity and the expected heterozygosity of ex situ conservation popu-
lation were 3. 000,1. 865,0. 686,0. 323 and 0. 391 respectively,indicating ex situ conservation can improve the
genetic diversity of C. bi fida (Dyer) K. D. Hill. The genetic differentiation among populations was moderate
(0.134) which is mainly contributed by intra-population variation (accounts for 75%). Ex situ conservation
population ZWS and wild population PR were classified in one group via UPGMA ,PCoA and structure analy-
ses,whereas the rest samples were in the other group. The genetic diversity of MALL was the highest among
the wild populations, which should be protected as a key protection unit. The Shannon’s information index
and expected heterozygosity of ex situ conservation population ZWS were higher than the average value of
wild populations,but Shannon's information index was slightly lower than that of wild population MALL and
expected heterozygosity was slightly lower than that of wild population MALL and wild population YCLL. It
is suggested that the introduction of wild population MALL and wild population YCLL population resources
should be strengthened in order to protect the genetic resources of C. bifida (Dyer) K. D. Hill more effec-
tively.

Key words:Cycas bifida (Dyer) K. D. Hill; wild population; ex situ conservation population; SSR; genetic

diversity; genetic structure
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