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R Y E 2 B 10 & & BUAE Tl 4 ) B
PR Z — B EE R O AR o 8, H
F IRk Bl (Cycadaceae) R E IRk JE (Cycas) —J@ , 2
120 ff, FREBRBHEDF L LT, 2R LEEY
et o 2z — RER BRI 2 20 Fp, £
SYAE = PN BEM TP AR VI R R
8 AN X, Hoh = R AP 2 3R I kR B U
FEMA XL TG S5 kR T R S B A
LV 1 DX, 12 b DX A i 3R ] 90 k4 R WF R IR L Y
X 2 —  Hop G 138k (C. sexsemini fera) B A Bf
(053 2840 WUIR R TR A 2 3 X e Tk AT T I3 JF Ak
PR ; Chen ™ B K #1795 8% (C. longisporophylia) . F 1
IR (C. spiniformis) LRI (C. septemsperma)
MG 1t 75 8k (C. brevipinnata ) 3% 6] 7~ ¥ 9 ik (C.
miqueli) —EAE N A L IR 54 23R,

AT IR R AR AE TR TG P S B R A K
LI TV 2 PRI R LD e m Ak i
KW R /PAER ERKRIEFZEE R EZHIE 1 m
LR A4 THO6 M B4R R 6 B0R# 6,, 5 758k (C. revo-
Luta) AN AHR AN WY b, 5 350 1% 0K i o AR 25
o SR 25, % 4 R A SR IR A A
IR BRAE ) P R Bt e 2 0 A T AR ) /Y — 26
INERAEY) . R 2B K AEBEWE 1) A BEZ |, DL T
BT B A, (B N R i R R A= B 1 B IR fif L
HEAE BT B T R B S R g SR
AR AEY . AT X A IRk B BRRE O CARIE L
B AT A IR R IR R R AR Y E s . Ik,
AWK A Simple Sequence Repeats (SSR) 43 F 45
ICBORFEFT A7 LT3 Bk B0 51 W0 B T R gt A% 22 0 e A
S3HT AT AR A 1L IR R B 38 AR K AR RE S5 A L T 4
7R AT 3545 22 FE kv 10 B A R S O A 8
Ll Bk 0 DR AP S AR 2 BB R AR

1 #MHERFIE

L1 R
MRk A T S AN qele 4
HF AR 1 AN PR IR DX b R S B )P A
Pyt 5 B CLATR T3 B ) P4 A 90 T 52 ) 51 Ff A 15 b
FEAFRFIEAE R AR 1 PR, SR 93 BREF A4
PRA 21 BROEE A MR, 23t 114 BRAE S A M TR A
TS TR ORAT o BT SR AR AR il el T VY AR ) BT S T

1.2 DNA RENAN#

K JH B 9 G 2Rk 5 DNA 42 B ) & %5 A 1l 75 8k
DNA FEAT 5250, 81 1 20 35U 58 i HL K R DN A
4li i, 3 F§ Nanodrop 2000 f# & 43 )6 )6 & 3 4
DNA #Y e & 757 5 45 A I 5 4% B9 DNA B i PR A7
T —20 CUKMM T IR e,

F1 ALUFHGTFEMBEERREER
Table 1

Sample collection information of wild population of

C. sexsemini fera

2t iy

NyT=) b L )AL
Hb 3 FIHEACS Latitude okt /A
) Population Number of
Location and .
code Jongitude samples/ind.

Xinhui in Long an. 107°28'17"E.
Nanning XH 23°03'33"N 16
Longhuai in Long'an, LI 107°27'25"E, 12
Nanning - 23°04'39"N
Guanghe in Jiangzhou, GH 107°27'30"E, 15
Chongzuo 23°36'29"N
Zhonggan in Jiang- 7G 107°21'05"E, 20
zhou, Chongzuo 23°37'17"N
Pairu in Jiangzhou, 107°24"41"E,
Chongzuo PR 22°33"49"N 22
Zuodeng in Tiandong, 7D 107°03'33"E, 8
Baise 23°29'38"N
Guangxi Institute of 110°18'03"E,
Botany , Guilin ZWS 25°04"10"N 21

1.3 S|¥EMME K PCR ¥ 1

R A5 18 4k 5 R 20 5 51 43 7 12 3T SSR 51491, 514
RSB R B A B RS IR B 21 bp
M2 F A . R A Sk 4T PCR 9734 B, 58 — 25
B Hk i RS9 TSI SRS &L VIS
FNH A 3 F FI A PCR 724 5 55 — 4 615 96 6 3k [
MR 51 RS 55— L TR 1 PCR 7~
WEEA AR B A DO I AR 21 bp 23k 7 A HY
PCR ¥,

#£ Veriti 384 PCR X #4157 DNA §"# . PCR
PRI BT .95 CHAEYE 5 min; 95 CAEYE 30
$,62—52 CHEBEIE K 30 5,72 CHEM 30 s,iEFF 10
AEFR ;95 CASPE 30 5,52 “CiB 2k 30 s,72 “C ZEAH 30
$. 384T 25 MEFF ;72 ‘CIEM 20 min, i J5 4 CLRAF.
PCR [ W 45 )5 i i PCR 72 ¥y 1Y 417 513k # W SSR
S B B R S 0 PCR P24 45717 10 58 5 O Hl
Wr SSR 5191 B 4 19 2503, e B AS b AILAG: ) ok 32 1Y
BOR &P PCR Wi AT B 8 Bk 1 — 19
9t PCR 7= f LT AHAT SSR FE S A



BEERE ZRHASEY A LT SSR 5| ik it fiE & S %S

1.4 JRAEED

el ABI 37301 A RRAG I 43 BT 3K A5 14 B S
B AF B I AT 8O 73 R AR, AR 5 F 43 2R 4 i 4R
P43 315 A 3 GeneMarker 430 BT K 44 v, 52 Bt 3k A 784
1.5 EESHEESH

T GenAlEx version 6. 501 ™, 318 SSR
UYL 2 A 1 45 T A% Z2 REPESR A o AL 48 UL 45
PEFER (Na) ., A 3 EE i 3£ H (Ne) . Shannon 15 %t
(D A (Ho) JWIEBAG B (He) 2B
BB (PIC) M E ZE(F) . £ GenAlEx version
6. 501 B TSR RE A 1Y) 25 T3t L 2 R PR SR b A 3
WL 45 437 3 K (N a) A &4 55 A & K (Ne) | Shannon
R A B (Ho) B IAEE (He) L8t 1%
SR E(F sO , [ 3$EAT 43 F J7 22 53 BT CAMOVA)
G A 50 5 (8 FH 3 A AR 43 AT (PCoAD SR T B4
AR R LAy, W (Nm) % F R AR k5.
Nm=0.25 (1 — Fst)/Fst, ffi F§ % 4 Structure
v2. 3V AR AN A R AT R AR G A 45 R AT (B 0 R
B(K)N 1—20,Burn-in B H K 10 000, MCMC

vester™ ARG EAE K (H 8 S (B BEE. AR AP
Powermarker XJ B {4 [a] (4 38 £ 5 B o A7 315800, %
FH3ETF Nei 8t % B 85 19 4 i A4 7 2 2 (UPGMA
T O AT R IR R,

HZREHH

S| ¥IFIELE R
WE 1A, £k DNA Z%H5 37 i . 3 B H
FrE A AR E P LIS AT PCR Y7, WA 4
Jp o rp— 3L 6 et i Y R A B T i S 4
H PDF A& 2 pros, BIR 5 91E Bk 2
s

2

2.1

5 000 bp
3 000 bp
2 000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

ZWS1 ZWS2 Z7ZG1
B 1

GH1 LH1 XH1 PRI

ZD1 Marker
B4 DNA § 388 e 3k &

Mark “hain M Sarlo) ik = A Fig.1 Electrophoretogram of partial DNA amplification
(Markov Chain Monte Carlo) 1 2y 100 000, 81> K
St 3om 4 y >
HEZ 1T 10 k., FHAEL T A Structure Har-
[ GZST002 ] GZST013. |
128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 224 226 228 230 232 234 236 238 240 242 244 246 248 250 252
10 000 6000
4000
5 000-
20004
0] 0
No Size Height Area Marker  Allele Difference Quality Score Allele Comments  Sample Comments No Size Height Area Marker Allele Difference Quality Score Allele Comments — Sample Comments
1 137.5 10716 67782 GZST002 137 0.10 Pass 500.0 [<Confirmed>] 1 140.2 2447 18151 GZSTO5: 0.20 134.1 [<Confirmed=>]
2 1993 17731 131268 GZSTO19 199 0.20 Pass 500.0 2 231.1 2223 17057 GZST013 231 0.00 ass 111.0 [<Confirmed=>]
3 2448 6247 66982 GZST013 245 0.10 Pass 243.0 [<Confirmed=>]
GZST019 | [ GZST055 |
165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 135 140 145 150 155 160 165 170 175 180 185 190
T T T T T — 7T — s L e T T T T T e e T e e e T

20 0003
15 000
10 000

| e

50004
IR — - =
i

No Size Height Area Marker  Allele Difference Quality Score Allele Comments — Sample Comments

30 000-
20 000
10 000:

0

140)
No Size Height Area Marker Allele Difference Quality Score Allele Comments

Sample Comments

913 156131 GZST002 135 0.00 Pass 500.0 [<Confirmed=] 1 139.9 32258 275149 GZST055 140 030 Pass 500.0 [<Confirmed=>]
2 199.2 18843 141112 GZSTO19 199 010  Pass 5000  [<Confirmed>]
[ GZST065 | GZST088 |
132 134 136 138 140 142 144 146 148 IS0 152 154 156 158 160 12 114 116 118 120 122 124 126 128 130 132 134 136 138 140 142 144 146
oo e P — e 1000 T T — By - — T i
2 000-
5004
" ) MWNJ\//\A_/L‘N—VsA
04 0-
P —— PR — — P — PErSnagn —
=]

No Size Height Area Marker  Allele Difference Quality S
1 1441 1818 13450 GZST065 144 030 Pass 758
2 147.1 2008 14461 GZST065 147

llele Comments ~ Sample Comments
[<Confirmed=]
[<Confirmed=]

0.10 Pass  94.4

Score Allele Comments
485 [<Confirmed=]
467 [<Confirmed=]

No Size Height Areca Marker  Allele Difference Quality
1 1274 854 5221 GZST088 127 0.00
2 131.2 827 5025 GZST088 131 0.10

Sample Comments
Pass

Pass

Numerical values in the vertical axis represent {luorescence intensities,and those in the horizontal axis represent the size of the

amplified fragment.

K2 gy B A
Fig.2 Peak chart
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2.2 SMESESH

M 3 ATLAE L6 X5l 9 L 37 A 0l
BT (N a)  Ho dse /N UL 25 7 L A H ol 3 #
RN A5 A7 5 TR0 H S 12, 3P 28 43 A A0 A5 A R T 45
PIEHEEH N 6. 167, HRENFEF (Ne, F 03K
FERE MR o0 A AR 25 50 o N e B 42 30 S s G 00 341 1 45
A HE PR A B0 Bo% o 18.285, B fH M 1.233
(GZST013) —5. 250(GZST088) , F- 4 5 4> 7 &5 i A
R A KN B H A 3,048, AL GZST002,
GZST055,.GZST065, GZST088 J& 7 B £ 25 7k 7 4
(PIC™0.50), fii 5 GZST013 A% B £ 75 P i 4
(PIC < 0.25), I A 0.356 (GZST013) — 1.925
(GZST088), ¥ ¥J { H 1.191; Ho K 0.009
(GZST002) —0.723 (GZST088) , - {H K 0. 429;
He 4 0.189(GZST013) — 0. 810 (GZST088) , -1
x2 AWLFHE 6 SSREIMER

{H >N 0.593; PIC & 0.173 (GZST013) — 0.788
(GZSTO088) . F-XI{H My 0. 547 ; [ & R & F FH{H K
0.448, ¥ i H —0.277 (GZST019) — 0.988
(GZST002), MFE 3 MR KE .6 X gl¥hf 5 X
BB T MR CHWE) , B S2 00 #4514y 5 A 5
WA T HE [ 3 R R E AR R A TR R
B b, GH R i T i A 30 25 R R, A 51
GZSTO002 7r ke 56 v 52 91 22 Sl b 2, R H A 51 9y
FE GH HEUR 0 56 R R 45 6 06 T4 s LH FPBE Y
W TR 50 22 R B R RIS A LH B S
PRI AR AR AT 5 e T 40 5 AR AR vh 5 140 s A ] 72
R R EEZRGE O P AT 0. 05, % BHAK
WA A IR, 2 R P AR T 0.05, Ui B
TZRE RS 59 4 G 1 T A

Table 2 SSR primer information of 6 pairs of C. sexseminifera

L 324 TR HAZ T EEBIIG 3D THBIG —>3D S (o L TR X i)
Name of locus Repeat unit Forward primer (5'—>3") Reverse primer (5'—>3") Allelic interval
GZST002 (GA) TGTGGAACGTGGAATGGTAA AGGAATCCCGAAGGAAGAAA 158—160
GZST019 (ATAA); GATGAGGAAGCCTACGCAGT GAAAGACCTCACCATCCGAG 212—221
GZST055 (AT, TCATGAAGATGGCAACCAAC TCCCTTCCAAGCAAATGTCT 161—184
GZSTo013 (GAG); ACCGGTCGACTAGATGGATG AGGTCCGAAGCTTTCCTCTC 252—265
GZST088 (AG), TGGCTTTCGATTTCCACACT GAACGCTCGCTCTCTCTCTC 136—159
GZST065 (CGA); GCTTGGCTGTACCGTTCTTT CGCCATTGACAACAACAGAC 157—174

®3 AWLFHE 6 SSRIYHE RN
Table 3 Polymorphism of 6 pairs SSR primers of C. sexsemini fera
o7 8 P 1{d 3k
Na Ne 1 Ho He F PIC
Locus P value Significant
GZST002 5 3.755 1. 381 0. 009 0.734 0. 988 0. 685 0. 000 * %%
GZST013 3 1.233 0. 356 0.209 0.189 —0.107 0.173 0.682 ns
GZST019 3 1.926 0.710 0.614 0. 481 —0.277 0.374 0. 000 * X %
GZST055 9 3.174 1. 495 0.414 0. 685 0. 395 0. 650 0. 000 * % %
GZST065 ) 2.947 1.277 0. 604 0.661 0.086 0.612 0.042 *
GZST088 12 5.250 1.925 0.723 0. 810 0.107 0.788 0. 000 * % %
Mean 6.167 3.048 1.191 0.429 0.593 0.199 0. 547
St Dev. 3. 600 1. 409 0. 566 0.274 0.226 0.448

Note:ns means not significant,i. e. the population conforms to HWE; * indicates significant difference, P <C0. 05; * % % indicates significant

difference, P<C0. 001.
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x4 BI|YESTWHEHMN HWE LI

Table 4 HWE tests of each primer in various populations

Po;ﬁlgafion Iflécis DF ChiSq Prob Sigli%lfignt
GH GZST002 6 30. 024 0. 000 * % %
GH GZSTO013 1 0. 355 0.551 ns
GH GZSTO019 1 3. 649 0.056 ns
GH GZST055 15 17.517 0.289 ns
GH GZST065 6 3. 441 0.752 ns
GH GZST088 21 15. 683 0. 787 ns
LH GZST002 Monomorphic
LH GZST013 1 0. 245 0.621 ns
LH GZST019 1 3.127 0.077 ns
LH GZST055 6 1. 891 0. 929 ns
LH GZST065 10 3. 847 0. 954 ns
LH GZST088 21 32.333 0. 054 ns

PR GZST002
PR GZSTO013 1 0. 787 0.375 ns

Monomorphic

PR GZSTO019 1 18. 340 0.000 * %%
PR GZSTo055 21 77.853 0.000 * %%
PR GZSTO065 3 1.658 0. 646 ns
PR GZSTo088 15 17. 355 0.298 ns

XH GZST002 Monomorphic

XH GZSTo013 3 0.549 0.908 ns
XH GZST019 1 5. 760 0.016 *

XH GZSTO055 6 3.360 0.762 ns
XH GZST065 10 10. 491 0. 399 ns
XH GZSTo088 21 37.375 0.015 *

ZD GZST002 1 8.000 0.005 * %
7D GZST013 Monomorphic

ZD GZSTO019 3 8.047 0. 045 *

ZD GZSTO055 1 5. 000 0.025 *

ZD GZSTO065 3 1. 050 0.789 ns

ZD GZSTo088 10
G GZST002

11. 800 0.299 ns

Monomorphic

G GZSTO013 1 0.013 0.909 ns
G GZSTO019 1 0.126 0.723 ns
G GZSTO055 21 49,524 0.000 * %%
G GZSTO065 6 8.027 0.236 ns
7G GZSTo88 28 25.980 0.574 ns
ZWS GZST002 3 42.000 0.000 * %o
ZWS GZSTO013 1 0.124 0.724 ns
ZWS GZSTO019 1 0. 399 0.528 ns
ZWS GZSTo055 10 26.982 0.003 * %
ZWS GZSTo65 10 14. 307 0. 159 ns
ZWS GZSTo88 28 43.571 0.031 *

FOREEY T M 0.630(ZD) — 1. 025 (ZWS), EH{H K
0.828, Ho 4 0.254(ZD) —0.516 (XH) , F ¥ {E Ky
0.417, He } 0.330 (XH) —0.533 (ZWS),7 > Fp
FER He fH R /NGF 7 V5 486 W #F 58 Fir 51 #
(ZWS) > /2 I (GH) > 42 46 HE Ve (PR) > [ ‘22 B
P (LH) >4 8 (Z2G) > [ (A48 (ZD) > B % 3
23 (XH) s FYIE A 0. 444 K F XM I8k (C. bifida
0.543) =R T5 4k (C. debaoensis 0. 484) , K M J1 &k
(C. dolichophylla s 0.466), & T D JIl 77 £ (C.
szechuanensis 0. 247) | 5t M 5 8k (C. guizhouensis
0.419) R AL T8k (C. panzhihuaensis,0. 328",
P A BE R LH.PR.ZD fil ZG FhER) T (AT i fS
FRERF 39K F . ZWS BBEIY T 5 (1. 025) , Ay
6 MEFAFPEER T HKR/NF A GH>XH>PR=
ZG>LH>>ZD, 3% B i Hb O 47 1) 7 15 B 5 28 42 A7 F
REA IRk st Z M. B2 RE(F) R
—0.161(PR)—0.480 (ZD), H:fp LH.PR.XH 3 4
HYAEFRRE F Y 0, RV 3 ANFPRF A& Fad
F;GH.ZD.ZG 3 M AFHEN F HEE K T 0, % Y]
X3AFRE LG TR A IR F
0.074, & Wk & WL 2 /9 4% & F M % 1L # s k>
7.4 Y0 AEREALAS L AT R L A0 s b B RS S A 3 R
HYAHCPEZIN . Shannon 48 508 K, A= W) 2 4 1 bR 55
AETEW RN ZHEEM IR, Wik, 255 &1 itfE
Fa b o A1 LU 5 Ak T BT ASULR AP RS R A R A R R a5t
1 Z R A A W S 22 T CGHD R R

5 ALFGSTEMBOBRESRESH

Table 5 Genetic diversity parameters of wild C. sexseminifera

Note:ns means not significant,i. e. the population conforms to HWE;
* indicates significant difference, P<C0. 05; * * indicates significant
difference, P <C 0. 01; * % x indicates significant difference, P <<
0. 001.

2.3 BEESEHES
FhRE G SRS 5N 5 s, Al gk %

populations

Popﬁ;lﬁfion Na Ne 1 Ho He F
GH 4.167 2.069 0. 881 0.433 0. 469 0.096
LH 3.500 2.088 0.796 0.486 0.435 —0.129
PR 3.500 2.267 0. 804 0.498 0.453 —0.161
XH 3.667 2.364 0. 852 0.516 0.330 —0.143
ZD 2.667 1. 788 0. 630 0. 254 0. 353 0. 480
7G 4. 000 2.232 0. 804 0. 344 0.408 0. 100

ZWS 4.167  2.918 1.025 0.390 0.533  0.236

Mean 3.667 2.247 0.828 0.417 0.444 0.074

2.4 ThEBEESULSH
th 32 6 Al 20, FhEE ZD A LH 28] (4 38 45 404k &
B R 0. 248 FBE GH 5 PR Z 8l iYL 40k &
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B/, Ry 0,038, B UL AN, A 9 Bk Y st AL Ak
FHom T E R 8 R s A 1k R B T KR
(22.0%0) , [AlHF 4 /& F Ut 54k (11, 6 2%6) L Fl £ I3
C0.114) F1 5 M 75 &k (0.138), (B K F 4 )1 75 &k
(o 386) VAL K 0 4% (0. 331) L I J5 4%k (0. 2600,

P i e K 2 F #F PR 5 GHL W 6. 303, 3X 54
ﬁﬁZlﬁlfﬁi{ﬁﬂﬁﬁﬁﬂﬁﬂé;%%,XH M LH Z 4]
14 B DAL [ R A, 35 K, 5 T A (] b R R A
S o 3 W 30T 0 S A A L R R =2 ) 3R R A8 A AR
ZGEMW RN REME ZD 5 LH, R 0.757,
AMOVA KW 24 %0 (4358 15 A8 5 ok U5 T Rl e8], A
76 Y0 W IB AL AR SR IR A Sfe A A 1 AR SR AR
SRR (E 3, FET 7 AR ALk ik
T AMOVA, HEER 1938t 1% 70 (L R AL Fst 2 0. 240,
ELRSNIPIR ST D (TN L LR X N R Y
252 TR R R B IA B 0. 248 ; Bl RE ) 45 K 1Y 35 5
2 UL L IR R R 2 T R RS

x6 BHEEMEERR Nm(E=f)MBEEILRH Fst(T
=f)
Table 6 Inter-population gene flow Nm (upper triangle) and

genetic differentiation coefficient Fst (lower triangle)

GH LH PR XH ZD 7G ZWS

GH — 1.199 6.303 1.447 0.967 1.434 3.029
LH 0.173 - 0.921 4.866 0.757 0.970 1.339
PR 0.038 0.213 - 0.929 0.946 0.976 1.777
XH 0.147 0.049 0.212 - 0.805 1.098 2.052
ZD 0.205 0.248 0.209 0.237 - 0.917 1.864
7G 0.148 0.205 0.204 0.185 0.214 - 3.136

ZWS 0.076 0.157 0.123 0.109 0.118 0.074 —

Percentages of molecular variance

B3 FREERI YT O 2500
Fig. 3 Molecular variance analysis of population
2.5 BfREBfEEN
FIFH 6 % SSR S 114 ASKEAS (il BEAK 5t 1% 25
P EATPEAL . AR R AR f R, 4% B A K (E A
FE BT REEG Y K (HSE T 3 B AR (B 4, v] LA

B 114 AREARR 00 3 ASWRECE 5) . FifE LH I
XH %4 —A W B, F#E PR 5 GH X — A W #E,
M ZD M ZG RICH— AW HE . R ZWS D9 51 R
e T AW HE R T 2D 5 2G L
e UL ANEE ZWS 51 R0 9Bl 2k H X L8R .

70

60

50
w40
£30
[
Q20

10
0 I e U —t—

5 10 15 20
K

Fig. 4 Structure 4B} A9 Delta K {H 51

Fig. 4 Delta K value distribution of structure analysis

PCoA 3 i B WL M He 45 A A il b AR AR 2 ) 9 B
LR BRI AT e 2 A (D FEAR Z ) 1Y 22 S 2 A
CHD REA Z ] B B2 B B B0, 7R 3K 2 A (4D R
AR ZEFAEBUN S, 27 2 A UD REAR Z IR B B 2k

33 g
K5 K=3Hf114 /l\ﬁuu%ﬁﬁmjé,n

Fig. 5 Population genetic structure of 114 samples at K =3

PRI MR R B2 2R R K. HIE 6 Lt
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SSR Primer Design and Genetic Diversity Analysis of the Rare
and Endangered Plant Cycas sexsemini fera

TANG Jianmin,CHEN Taiguo,ZOU Rong,PAN Bo, WEI Xiao" " , WEI Fanan
(Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi, 541006,
China)

Abstract: Revealing the level of genetic diversity and genetic differentiation of the rare and endangered plant
Cycas sexseminifera population,and determining the priority populations for protection are of great signifi-
cance for the effective protection and management strategy of C. sexsemini fera. In this experiment, Simple
Sequence Repeats (SSR) primers were designed based on simplified genome sequence analysis,and SSR prim-
ers were used to detect genetic diversity. A total of 6 pairs of SSR primers were obtained in the experiment,
and a total of 37 observed alleles (Na) were detected by 6 pairs of primers. The minimum number of ob-
served alleles was 3,the maximum number of observed alleles was 12,and the average number of alleles per
locus was 6. 167. GZST002, GZST055, GZST065 and GZST088 were highly polymorphic loci (PIC>>0. 5).
The expected heterozygosity (He) of each population of C. sexsemini fera was 0. 330—0. 533, with an aver-
age value of 0. 444 ,indicating that the genetic diversity of C. sexsemini fera was at a moderate level. The He
values of 7 populations were in the order of Guangxi Botanical Research Institute (ZWS)>Chongzuo Guang-
he (GH)>Chongzuo Pairu (PR) > Long an Longhuai (LH) > Chongzuo Zhonggan (ZG) > Baise Zuodeng
(ZD)>Long'an Xinhui (XH). The fixation coefficient (F) ranged from —0. 161 to 0. 480, with an average
value of 0. 074. Among them,the three wild populations of LH,PR and XH were negative,and the fixed coef-
ficients of the three wild populations of GH,ZD and ZG were greater than 0. The order of F value of 7 popu-
lations was Baise Zuodeng (ZD) > Guangxi Botanical Research Institute (ZWS) > Chongzuo Zhonggan
(ZG)>Chongzuo Guanghe (GH) > Long’ an Longhuai (LH) > Long’' an Xinhui (XH) > Chongzuo Pairu
(PR). Therefore, based on various genetic indicators, the wild population of C. sexsemini fera that needs to be
protected and introduced is the Chongzuo Guanghe (GH) population,which has relatively high genetic diver-
sity. At the same time,it is suggested to develop more SSR primers and collect a wider range of wild popula-
tions of C. sexsemini fera .and accurately screen excellent populations with high genetic diversity,so as to fa-
cilitate a more comprehensive and accurate assessment of the genetic diversity level and endangered mecha-
nism of C. sexseminifera.

Key words: Cycas sexseminifera ; SSR molecular marker;genetic diversity;genetic structure; protection strat-
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