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Abstract | Chloroplast DNA (cpDNA) atpB-rbcL noncoding sequence of Alsophila spodophylla, collected from three
populations distributed at Asphole National Nature Reserve in Chishui of Guizhou province were sequenced. Sequence length varied
from726 bp to 732 bp, showing length polymorphism, with high A+T content between 63.27% and 63.89%. High level of haplotype
diversity (h=0.639) and a low nucleotide diversity (Dij=0.00028) were detected in the populations of Alsophila spinulosa. This
suggested rapid demographic expansion from a small effective population, and, since then, there has been insufficient time to form a
more complicated population structure. Observed high gene flow Nm, low Fsy, AMOVA analysis and DNA divergence data
consistently indicated that no genetic differentiation should occur at the population level.

Keywords  Alsophila spinulosa, cpDNA atpB-rbcL noncoding sequence, Genetic structure, Genetic diversity.
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H BT T R GE0 T SR SE R R B3 X =24 atpB-rbeL. trnC-rpoB. trnL-trnF 53R X, Hsgisfe
Je AR I rh PR PR A 5 A 2 0 TR P B SR A5 U F 2 (Ferris et al,, 1990), [AIHS DNAMIFAERIAR 5]
7 RFLP % LA PCR LAl DNA 5 80 A ToE X 4 BAR R B AR 7 FUAS R B)  Be R BR 4« atpB-rbel (8] B
X B e st e, X — RS X 42 TR KT R G0K B 1538 (Schaal et al., 1998; Huang et al.,
2001; Chiang et al., 2001; Trewick et al., 2002; Lu et al., 2002; Hwang et al., 2003). 5 M 7R/KWAE [E K 2% 5 SR fR 4
X Ja& O PRI R R, I B R WA SR RHIE, & T0 98, HOLEEE, WK, 18 90%, %
K& 1200~1300mm, =Z&MHZ, Z4EHREDHXZ —, FAEFEAE 650 M, (LT Akid 1000 /)
F, AR AR EAR 2 H
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Figure 1 Total DNA of Alsophila spinulosa Figure 2 Detection of Cyathea atpB-rbcL recoveryproducts

1.2 Pt fe a5 M ot 2 retk

Iy FEH ) cpDNA atpB-rbcL E4ufis X 7 HIK AT 727~732bp 2 18], HAKELEME, A+THOHESER
B, 0T 63.27%~63.89% 2 0], 59 AMAILATME] 9 AR, BRI (h=0.639)K M, ZERZ AN
(Dij=0.00028)fIk, H &M HEZE A KGR 1).

# 1 cpDNA atpB-rbcL dF % ith 7 1) 55 11 2 4 18 (h) A AZ T IR £ B 1k (Dy)
Tablel Haplotype diversity(h)and Nucleotide diversity(Dj;)of cpDNA atpB-rbcL noncoding sequence

T FEAHL Lt G ZFEE(h) H IR Z 1L (Dy)
(Populations) sample size Haplotype Haplotype diversity(h) Nucleotide diversity(Dj;)
Total 59 9 0.63940.058 0.00028+0.00012

LCH 19 5 0.71340.077 0.0001440.00013

HSG 20 6 0.63240.113 0.00041+0.00026

ZHG 20 4 0.59540.098 0.00026+0.00015

FTHH cpDNA atpB-rbcL FEGmhS [X 57 51148 S 1 F 5 FR e (A] JE R Nm e, /T 5.52~6.64 8], Fhi
LE FST 8%, /T 0.0000~0.03448 2 [f] (% 2) . AMOVA 7@ ~E 85.16%[ B4 Sk fhiEN (P
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<0.001) . MFhEEN] DNA BB A RN, IR 2 5 I BN s IR B P I BB, /- ml
T 0.154~0.250 2 [A]#11 0.00021~0.00034 2. [8] (£ 3) .

2 2 cpDNA atpB-rbeL 4 fid [X EL AR B BEIR] (1) NmOwf A1 26 ) A Fsr(R M2 T)
Table 2 Pairwise comparisons of Nm (above diagonal) and Fst (below diagonal) between populations of A.podophylla based on
cpDNA atpB-rbcL noncoding sequences

M (Populations) LCH HSG ZHG
LCH 9.49 5.52
HSG 0.00000 6.64
ZHG 0.03448 0.02105

R 3 POREIRIAZ IR 22 7 T35 8O0 i e 1 )RR s R EF IR B T X K O A1 2F)
Table 3 Average number of nucleotide differences (above diagonal) and average number of nucleotide substitution per site (below
diagonal) between populations of A.podophylla.

F#£(Populations) LCH HSG ZHG
LCH 0.230 0.154
HSG 0.00028 0.250
ZHG 0.00021 0.00034
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2000). H )55 AIF 7t 26 B A8 58 TH TR 1 9 vA 0 0k 3 0L 108 1) 1) Uk 30 ) 22 YR A2 %5 (Bennett, 1990), UK FH AL i) 4id
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Tablel Sampling details of Alsophila spinulosa

‘ ” e N
f’tﬁlaﬁons aéifnate i e (moheight(m) ;ﬁi*jze ilibffat

P 75 (LCH) E106°01' N 28°25' 470~557 19 BRI, TR
HHATTVA(HSG) E106°01" N 28°29' 555~ 602 20 BAsk. IWET
KV (ZHG) E105°59" N 28°25' 459~546 20 BIATTAR. BT
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32 LW
3.2.1 & DNA 25

DNA 32 BCR F ) CTAB A (FF N AESE, 1998; 5K 185, 2008), I ARH Fyk Al AT f2 S DNA FEL
RN, RAMI YO E TG DNA S S IR FEFIZEE, FikEZ SOng/ul, A PCR 48 AR .

3.2.2 PCR ¥4 5 Al

50pl Sz Mk 2 50mmol/L (1) KCI, 1.5mmol/LMgCI2, 10mmol/L f#] Tris-HCI, 0.1%TritonX-100, dNTP
% 0.1lmmol, #i#% 50ng, Taq W 1.25U, Pfu @i 0.3U, 514 atpB: BACATCKARTACKGGACCAATAA,
rbcL: AACACCAGCTTTRAATCCAA

SIYIF A B LR AEVIE AR B RAF A K. PCR I IEfEF 94€ A 7 min, 94€ 45 s, 52€ 50 s,
72€ 90 s, 32 MEI, 72€ LEAH 10 min. §HEAYIE 1.0%M B ABMERELR EaEAT Bk AG I, IR EREFLFE N
A5 PCR Pk ill55 &:1¥) 100 bp DNA Ladder 5 H [ BOHR . P24k 40, Huksr 55 ) R

3.2.3 wwFEN T

B =5 pMD18-T #iikiEdE, HANZE DHS-o 4HiEd, T54 50ng/mL Amp KSR IR 3E ERH
WS FIRIE ) VR IRAS T, PCR 73 J5 sk A I T 34 sh i N B BRI RS, B B s b, N FH 28 5 i Je
5141 M13F Al M13R 7£ 3730 [ S 74X _E A .
3.2.4 B4 BT T i

FHl DNASstar ¥ FH P4 v B 52 1 1 I 7] P o pf 4z, IR En 514, 48 Clustal X Lbxd/E, F DNAsp 43 Hr & F
B AR ZREME h, R Z RN Dij, JE Nm AU EEMMEEE FST. A Arlequin 344533047 90 728 5 0 #r
(AMOVA), REFHHEN] SN AR ST 7 Z 500

fe& Tk
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. Lk B 41 5T SR RHK R S AR STIIE
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SRR 2K PR Bt 55 42 (30771763, 30170101) % AHF ) BE B, [kt S M AR KR B 5 2 H AR IR X UK
JI3CHE, RS E IR AR HAR 1R T, B BRI B R e, R R A TR R S WA B
W
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