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9.17% . K348 (Cycas dolichophylla K. D. HilD)
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Table 1 Sampling information of 3 C. dolichophylla K. D. Hill

populations
Population Sampling point Longitude Latitude
PL Meicha Town, Tianyang 107°03'06"E  23°27'30"N
County
NL A\‘Iajla Town,Debao 106°47'54"E 23°28'04"N
County

QH Chengguan Town,Debao

C 106°39'49"E  23°21'50"N
“ounty

1.2 Ak
1.2.1 DNA 3 B fathm|

E NG I SN OIS RVA S ST o R A
(CTAB)#2 MUy R $ B i 95 g it i DNA LA 1%
TR W R J P VKRS I 4 B L 9 Nanodrop 2000 faf i
53066 FE TR DU Ve BE R BT & L 85 S I DNAAE i £
2T =20 ‘CUKFR M T IR 25550
1.2.2 314k

i T X% Zheng 255 5 2k H A9 K 952k SSR 514
B 6 E 45 S s H 2 S AL BIr LA primer 3§
{f Chttps://sourceforge. net/projects/primer 3/) 4R
I - 2 R L DL A B i 5 1 3t 96 XL A 96 X
Prebimi 8 6 X9 3 RORBAF Y SSR 518 (R 2)
S A TAEY TR (RO B h A BRA " A5 52
Al G AL, AT R SCEE R AT M AR SR A B R
FAE R H AR,
1.2.3 PCR ¥ # &0l 5

PCR " 3 JZ ¥ #F Veriti 384 PCR {X I # 77,
PCR W& & M 10 pl:2 X Taqg PCR Master Mix
5.0 pL,DNA (£ 20 ng) 1.0 pL.10 pmol/L 4 I,
T4 0.5 pl.ddH,0 3.0 pL, PCR ¥ 14 [z )i
FEFWF 95 CHWiAEM: 5 min; 95 °C 2 30 5,62 —
52 CiB K 30 s,72 CHEf 30 s,10 DE P, 16 R
TRET C395 CAME 30 5,52 ‘CiB k 30 5,72 °C LA
30 5,25 M 72 °C R Ui E A 20 min, 4 C RFE.
PCR =W 16 & 2 100 B B8 Bk E B r Tk K 0 )5 2 R
ABI 3730x| | #L # 1 Ui #2 #F 47 2¢O B 40 & Uk
LIPS
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F2 SSRIIMER

Table 2 SSR primer information

ElkZE

The name LS HIT LG G —>sh TG —>3H 4 o7 A PR IX [
of primer Repeat unit Upstream primer (5 —>3") Downstream primer (5 —>3") Allelic interval
GZST002 (GA) TGTGGAACGTGGAATGGTAA AGGAATCCCGAAGGAAGAAA 158 — 160
GZST019 (ATAA) GATGAGGAAGCCTACGCAGT GAAAGACCTCACCATCCGAG 212 -221
GZST055 (AT TCATGAAGATGGCAACCAAC TCCCTTCCAAGCAAATGTCT 161 - 184
GZST013 (GAG); ACCGGTCGACTAGATGGATG AGGTCCGAAGCTTTCCTCTC 252 — 265
GZST088 (AG), TGGCTTTCGATTTCCACACT GAACGCTCGCTCTCTCTCTC 136 — 159
GZST065 (CGA)5 GCTTGGCTGTACCGTTCTTT CGCCATTGACAACAACAGAC 157 - 174
1.3 HESH 0.25(1-F ) /F, it®&.

M ABT 3730x] {45 b 5 H JUU6 4 15 45 I {6
MAZEIARE 4005 A GeneMarker 437 84w 3
A ik DR B 5040 0032 JBC . I 3% 7 4544 PR 20 53] 5 1 Excel
e 30 35 B J 45 2 0 PDF A% =X i 43 280 0 5] SC
. i GenAlEx version 6. 501 #4155 SSR 4|
Py FUREAAR (4 & 0 35 4% 22 RE VR AR AL 35 WL 45 o7 35 A
(Number of observed alleles, Na) . & & i/ 3
(Number of effective alleles, Ne).Shannon {5 24§
¥ (Shannon’s information index, I).Z &M E 5
% (Polymorphism Information Content, PIC) . ¥l
Z=4 B (Observed heterozygosity, Ho) F# B 4 & &
(Expected heterozygosity, He), F|H Powermark-
er BT A BRI A AL BE B . AT Unweighted
Pair- Group Method with Arithmeticmeans (UPG-
MA) J7 ¥ BEAT 5 28 73 Bt I 22 1l B4 4R 2R 2 P AR AR
BEKE, FH GenAlex version 6. 501 B AF 5 4% 1
PRTB]FVREAR 9 09722 57 o0 AR O R AT B 35 VR 365 5
Bt AL 4k & B0 (Genetic differentiation coefficient,
F O FFEFH R (Gene flow, N ) . FEFRFTH AKX N, =
£3 6xtSSRIIMME M
Table 3 Polymorphisms of 6 pairs of SSR primers

2 HERE5HW

SSR 5| ¥ & &N

i 6 XI5 Y xF 42 34 i 90 Bk AR #E 4T SSR
ZAMAN AR IR 3, IR B Na 23 4,
BEXT G W) A5 7 R UBCR 2 — 8., SF 2 A % 5| 9 /Y 45
ML B H B 3.833. Ne %k 13.161. 504 N
1. 024 (GZST019) — 3.662 (GZST065) . - 4 {E N
2.194, I % & By J& GZST065 (1.525), F ¥ {H K
0.762, Ho Fl He B V3418 535K 0. 279 F1 0. 396,
GZSTO065 F1 GZST088 i Ho # .4 0. 610, He
W& R 2 GZST065 (0.727), PIC Jy 0.023 —
0. 695, F A A 0. 364, H 514 GZST065 i £ %
PEfE B3 B w5 (PIC = 0.695)., 6 X 5%+,
GZST013,.GZST019 Hl GZST088 A 1 1E &k # M 2%
SOHRIXMLI MR EEES. GEKE. T
Y1 GZST065 Fl GZSTO8S 1) 4% Ml 8t 14 £ k1 45 $ %k
[ERsT=

2.1

The nagnlqi%(fprimer Na Ne I el He pIC P value Sigiﬁ‘cice
GZST002 2 1. 049 0.113 0. 000 0. 047 0. 046 0. 000 * %%
GZSTO013 2 1. 325 0.410 0. 286 0. 245 0.215 0. 280 ns
GZST019 2 1. 024 0. 065 0.024 0.024 0.023 0.938 ns
GZSTO055 3 2.620 1.016 0.143 0.618 0.538 0. 000 *oxox
GZST065 6 3.662 1. 525 0.610 0.727 0. 695 0. 004 * %
GZST088 8 3.481 1. 444 0.610 0.713 0. 665 0.421 ns

Mean 3.833 2.194 0.762 0.279 0.396 0. 364
St Dev 2.563 1.219 0. 655 0.276 0.329

Note:ns means not significant,the group conforms to Hardy-Weinberg equilibrium; * * means significant difference (P<C0.01), ¥ * * means

significant difference (P<C0.001); Mean indicates average value; St Dev means standard deviation.
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2.2 KMungEFREsEEIN
2.2.1 BHARDN) 09I AE S AR S AT

JUVEA SRR 3 A B A R A a5 1 22 R PR A T
GER WK 4, 3AFEER Na V¥4 2. 833, PL Fh it
B (3.167) . NL P EERY Ne e . o0 2. 234,3 A~Fp
FEEME R 2. 005, NL F#EM T 5= . 3 Bz Fh BE
Wistfe Z MM REE . 3 MMHBER Ho & &2 PL
FPAE (0. 338), I Ik A &2 QH Fh ¥ (0.167). He Ny
0.263 (QH) —0.423 (NL), 3 Fh#E Ho /N T XF
N He BB 3 AFEN I & F MR8, QH #
HE Y8 1% 2 FF 1 2 B0 BR 18 2 46 %2 F (Fixed index)
HMITE 3 ATl B (] 34 2 ISR AR, 38t 1% 2 FE KR 3
ASFPRE PR,
R4 KMHKBEENEESEY
Table 4  Genetic diversity among C. dolichophylla K. D. Hill

populations
Pofﬂlﬁion Na Ne 1 Ho He F
NL 3.000 2.234 0.763 0.274 0.423  0.409
PL 3.167 2.190 0.734 0.338 0.392 0.076
QH 2.333  1.590 0.474 0.167 0.263  0.380
Mean 2.833 2.005 0.657 0.259 0.359 0.274

2.2.2 AR AR 54

VA IR BRI R 1 00 T 05 28 0 T A 2R R K
I A3 R R D) ) et A% 728 5 o 300, A AR ] 9 e A A
3000, K 2 By gt AL A8 SRR IR TSR N (6700
I 5 B Ao A 1] £ i DAL 30 R A% A 2R Ko B &4
W2 5, NL 5 PL [n] i 5 i e K (11. 034) H.jit f%
G4 R B/ (0.022) , NL 5 QH (1] fy 5 [5] 55 /)
(2. 981 Higt & 0 b R B K (0. 077)
x5 KMHBFEMBEANEER(E=RA)MBEEITURY
(T=#)
Table 5 Gene flow (upper triangle) and coefficient of genetic

differentiation (lower triangle) between populations of C. doli-

chophylla K. D. Hill
L

Population NL PL QH
NL - 11.034 2.981
PL 0.022 - 4.996
QH 0.077 0.048 -
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S FH 38t 4% BE B % 3 A ik IR Bk AR R 1T UPG-
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Tree scale: 0.01
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Fig. 1
dolichophylla K. D. Hill
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UPGMA clustering results of 3 populations of C.
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Fig 2 UPGMA clustering results of 42 samples of C.
dolichophylla K. D. Hill
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Genetic Diversity Analysis of the Extremely Small Populations
Wild Plant Cycas dolichophylla K. D. Hill in Guangxi Based on
SSR Markers

DENG Lili',ZOU Rong' , TANG Jianmin'** ,CHEN Taiguo®, WEI Xiao' , WEI Fa'nan'

(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 : Understanding the genetic diversity and variation characteristics of Cycas dolichophylla K. D. Hill,

a national first-class key protected plant in Guangxi,is of great significance for the protection and manage-

ment of C. dolichophylla K. D. Hill in Guangxi. In this study, six pairs of SSR primers with good stability
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were selected to analyze the genetic diversity and variation characteristics of three C. dolichophylla K. D. Hill
populations from Meicha Town, Tianyang County (PL), Najia Town, Debao County (NL) and Chengguan
Town,Debao County (QH) of Baise City in Guangxi. The results showed that among the six pairs of prim-
ers, highly polymorphic loci (GZST055, GZST065, GZST088) and low polymorphic loci (GZSTO002,
GZST013,GZST019) accounted for 50% each. The average number of observed alleles was 2. 833, the aver-
age number of effective allele was 2. 005, the average Shannon’s information index was 0. 657, the average ob-
served heterozygosity was 0. 259,and the average expected heterozygosity was 0. 359. The genetic differentia-
tion coefficient of the population is 0. 049, which indicates that genetic differentiation among populations was
small. The genetic variations within the population accounted for 97% of all genetic variation. The gene ex-
change of the three populations was frequent and the genetic background was mixed with each other. The ge-
netic diversity level of C. dolichophylla K. D. Hill in Guangxi was low. The genetic diversity of the popula-
tion in Najia Town,Debao County (NL) was the highest,so the population should be protected as a key pro-
tection unit. This article also puts forward some suggestions and countermeasures for the resource protection
of C. dolichophyllia K. D. Hill in Guangxi.

Key words: extremely small populations;Cycas dolichophylla K. D. Hill; SSR; genetic diversity;genetic varia-

tion
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