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Abstract: Chloroplast DNA(cpDNA)markers and community analysis methods were used to determine the relation-
ship between populations of rare and relic plant Brezschneidera sinensis in Nankun Mountain and Daling Mountain and
to identify the genetic structure and community feature differences. Community analysis revealed a strong similarity
between the two populations in both floristic elements and species compositions, while also implied differences in spe-
cies diversity, which was much greater in Nankun Mountain. The age structures of B. sinensis in the two communities

were incomplete,and the population in Nankun Mountain showed greater vital force. Phylogeographical analyses indi-
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cated that the haplotype diversity(h4)of populations in Nankun and Daling Mountains was 0. 682 and O respectively,

and the nucleotide diversity(x)was 0. 181 X103 and 0 respectively, Gsrand N,, between the two populations were

0. 167 and 2. 49 respectively. The study indicated that the two populations represented a metapopulation, and the ori~

gin of the B. sinensis population in Nankun Mountain might be more primitive., Both haplotype diversity and nucleo-

tide diversity of B. sinensis were much higher in Nankun Mountain than in Daling Mountain; therefore, the conserva-

tion of B. sinensis in Nankun Mountain should be of higher significance.

Key words; Bretschneidera sinensis; cpDNA; community features; phylogeography; Nankun Mountain; Daling

Mountain

{8 Sk Mt (Bretschineidera sinensis) = AR EH N
SRR BARBHEY, EEAE =2 T R EY
KR W HEEEW R, HLdREIEET X
AEEFHTREHRWIFREM AZERE T
KT AR &8 XK 500~1 500 m Y L) % 4%
IR TH bR B L) Rk R YR S bk P (RAE 4258 ,2003)
BA WS RNBEERS, BRFHAP. RGN
B B S BB R AR YR i 384T B R sl T
JHEFESE,2009). RIEZHEREY LSRR
AR, R R KA ), R R
B4R, BF 9T 8 4% 25 4% 9 2% B0 43 4 3f 52 0 6 s 490 b
PRIPHE B ) 2 A B E B X (Escudero %,2003);
R, B g A A YA VR 4 6 3R =R REVLRY » T
REAMG WIE T REAYX RESHEF BAER
By 45 R (Saek 2,200, HE X2 H P A &
PR R I S B AR A % TR T R AR
Al A (Byrne, 2007) . K i, 3f 4F 3R i 78 H B 22 45
BRBEWNAERPFEDENTRED(EHE,

2008;Saeki,2009), HAl, X FHASWBHEIEY

FRRAMEHELNFHBRNEE L, X H BB
WHERN EERPEAFMAERE Y ERAESERE
P b (5P 58 ,2010b) , 36 F 14 SR £ R Y R B 6 BF 52
B 7 s AR BT R L

FSARA R T B L A R K
SR HARAZEE PR UL R IL R E XA
Boapfill]. AP RER REE LS KKILASR
B RE N BF T, R i R B 2 07 B 45 O B
VERSAE LASRS R b B 22 [8) B 56 2R , 3 T A 110 ot
TR g5, LUBLRT ALY ¥ i 22 Rt AR SRR B R 9 82
HERL KR

1 HRHBA

L1 REMEEWL
PR RLEET RS R ERAAE=E

W R =AM X EYRER TR —,
JR SRR AR XA EY R EE, T
1984 FEVEREARKLOBEMER 8RR KX,
FEHFEE LA THREL—EREER R EmK
WRH R %, BT = H R R AR S B E &
AR LI (R4, 1983; AIB 255, 1996)
X B REASWEERREFENMBZ —.
L2 JPRME KRG W

TR AR WAL F 7 N AL, JE A 2%
BRI . DX AP L A LR e B = Fh st SR S R S48 T
BRI A R . AR b — VR E 8 R
WA ILEILREK. B TP FERS R, B
KAERM, WELW,. TREVHE ., BORERT
Mt X ALAFE 1 067 hm® IR A, LR 2R = A
EYZHAERT BRI X Z —FH#,2010),

2 MHETHE

2.1 BEFAE

PACT R4 75 B LA 2R B % 38 9 A 0k ot 4R
TR ) B AR KU LU S 49 B V8 R A B AR 9P 3R
) R AR R OEE O R Bl (3R ET L 20100, R AT TR
BRI LMASNAHREY X RN R EE.
ABRRARXFWE B FHEUESET T3, Rk
BRHEM BB RA o 8 %45 (Simp-
son,1949;Magurran, 1998 ; 2R f5 %, 1994) HE
HETARBH Y TR

YR EEERE R =S;

Margalef $88: E=(S—1)/InN;

Y E Simpson (D) :D=1—3P}*;

Shannon-Wiener 3 (H') : H=—3PilnP;;

Pielou #5)E ¥ . J = (—2(P:InP))/InS

o, S RN D FAR B PR K
A RB ks BEA R AS OB 3 N OB RE DT BT A R
ANMEERA
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22 iERMBERX

43 7 A8 B L A0 R W 1L PB4 o B o B B
12 RBEW , REHBE NGB FER G TR
. FrREMEEARE R TASMAERE LA
Big A E, R MMARMHEZELD 30 m
b Fréegmt A REBHEMARRK TH. & DNA
$BUR B CTAB ¥ (Doyle & Doyle,1987), # B
B~ 4k DNA (cpDNA) 3E 45 55 X H- it (rps11-
rps8, trn T-trnL) XF AN & 24 N EHATY A
M, P88 5 R FE Roboceycler Gradient 96 (Senso-
quest Germany) ¥ Y L ¥E1T, R AR R 40 pL.
4 uL. 10 X PCR buffer(Takara, & Mg’*),100 mm
dNTP, k. F #5149 & 10 oM, Ll 2 4 B4
rTaq B (Takara) , ¥ NBRF R WAM 94 C
4 min, ELL 35 MLLUTHEFF 95 C 50 s, B KR 50
s, (rpsll-rps8 Ml trnT-trnL HJB KR E 45K .57
‘CHI54 C),72 C 1.5 min, BJF LA 72 CEfh 10
min 53, R 0 SRR R BE BB A AR FERS 2, 12
MR RE 9 MRS I F

M FE 45 B 3% A Bioedit 7. 0. 9. 0(Hall, 1999) #
£ Cluxtal W 25 #4751 BT, 35 DA F D&

iE. Fi DnaSP 5. 00.05(Librado & Rozas,2009) 4
HRMSETEERNHEE I EREUERER
BESIES Gor. F A Arlequin 3. 5 (Excoffier
& Lischer,200) - B R BEHBR LS. NFIT
PIFP R AR Z B i K R, A Network 4. 6. 0.0

(Fluxus Technology Ltd. at www. fluxus-engineer-
ing. com/network _terms, htm) # {4 % # median-
joining FEWE cpDNA BERIMEB LR, KL BT
Bl Z Al R ERE.

3 HRHAAM

3.1 BEENERSLER

MR 1ED, HRUMERWITERE SR
HAR P BT ERF IS TEJB 1Y 40 A7 X 28 B B R 31t AR KM
LY, BIREI% R /Y 2 A X 28 RYER LI T 38 AR 4
HFELARE 29. 79% 1 39. 62% ; H k¥ R T
WA, 43310 15. 96 %6 A1 18.87% . BEWHEM
o KRR BEE BT S W L EE D HG
FENE,EERBUBESMBEE S, PERE SR
g 4. 26 %0, TR LA SR BEE AL 1.89%, B

F1 HRUMKRUBESHAERERNSHTRER

Table 1 The genera distribution types of B. sinensis community in Nankun and Daling Mountain

4375 X 25 R Distribution types

K
B¥  SRREESNK  BHR

No. of Percentage in No. of
genera  total genera(%)  genera

B
i BREE

Percentage in
total genera( %)

1 %44 Cosmopolitan 2 - 6 —
2 EHMH 4 Pantropic 21 39.62 28 29.79
3 #AHF T N AR 55 W 18] BT 4 A7 Trop. Asia-Trop. Amer, Disjunction 2 3.77 8 8.51
4 |BHRPHHE S Old World Tropics 7 13.21 10 10. 64
5 MR ERE KEMLF Trop. Asia-Trop. Austr. 3 5. 66 12 12.77
6 T ERFIEMAA Trop. Asia-Trop. Africa 2 3.77 3 3.19
7 PO (ENE — DT )4 A Trop. Asia(Indo-Malesia) 10 18. 87 15 15. 96
8 JtiEW 437 N. Temp. 4 7.55 2 2.13
9 FRIEFAILE M E WA E. Asia-N. Amer. Disjunction 2 3.77 6 6. 38
11 BETMAA Temp. Aisa - - 1 1. 06
14 FREHA E. Asia 1 1.89 5 5.32
15 1 E4# % 2% Endemic to China 1 1.89 4 4.26
41t Total 55 100. 00 100 100. 00

T SR (AR E, 20100, TR,

RS T HANE 1R, 7 800 m* KR B A4k
W ETTERR LA B E R YA 100 /&, T 1 200
m? ORI AR BT EREVE RA 55 8.

XtEA 4 R0 LA L AR 4 R AT SR B
BEDRHA EWABETEH 4 LU LR

BF TR R KA R AR AR, 3
FREAHEY R WA B E P RBREHR. TIE
P B LLE AR MR 9 R 26 Y BB B 9 5 b — A
KRBy 3 B ——7E K 11 SRR % o o) A
RERD . 5750, 2E i B LH R B B 3L 5
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SR EEHR— AR LR AMLFN —FEXK WL
ASRBE P e A L. ERAHENRRME
B« K% LR AR A BT 75 B 6 v K 2 40 & Ry Wi VL
#i (Machilus chekiangensis) , B B 11 =W B 76 B
HIRARBE LSRN B, UL #T (Lithocar pus
ithyphyllus) BEEEE.
32 MBEFTAREDMBEESH

P EREERENHE M ERUEYS
EREZEHES, EAUEHEARSWRBESEHRE,
IR BEBEN B EY R ANRE SR, 7T LE
HEMBEREEN SN EREIN(E LB,

1983) . XFEg R LA KU LA SR W BT EBE YR T K 2
VR EHERBEET TR RS R NE 3 iR,
Shannon-Wienner #8$1 0 21 B0 45 50, D Fh B 2
%, s, KEEB K i Simpson 8 8% R
BRENBENG IR, HERKRABENRE
B &, BB S Y R AR E R A B T 3
. YR EE B Margalef $6R — @ T EHA
MYFEL H RN SHENREERAEX. NE3
AR,1 200 m* R IHBRWITERETRAZNY
PR RS TIE BT 800 m* K LA SR BF
AREFTABRNOMESHEERK. RPBER MR

F2 ARLUBRUERKFAESFERST IR EMOREEEREWET
Table 2 Woody vascular Families including 4 or more than 4 species in
the B. sinensis community of Nankun and Daling Mountain

K&l MEW

#} 4 Families J8 3 Genera Fh ¥ Spices # 4 Families JB ¥ Genera F ¥ Spices
&R Lauraceae 3 5 &8l Lauraceae 3 8
#FHE P Rubiaceae 4 5 7% 3Bl Fagaceae 2 8
$ 4 4 Bl Mrsinaceae 3 4 ¥4 4B} Mrsinaceae 4 7
1258} Theaceae 2 4 1125 R} Theaceae 4 6
FH A Rosaceae 2 4 ¥ BB Rubiaceae 5 5
— e — A 2B Magnoliaceae 3 4
— — - 2B Rosaceae 2 4
— — — £ F R Aquifoliaceae 1 4

£3 FRUMXBUEAFHFERETFAEYH S HEEN

Table 3 The species diversity index of tree-layer in B, sinensis community in Nankun and Daling Mt,

B T %ﬂig}ﬁ?ﬁﬁ ZRMERE 5#‘&?‘6& YRHER Eala)i iy 4

Community Size Species diversity Shannon Simpson JikiE o Eveness
(m?) index (8) index (H") index (D) Margalef (E) index (Jsw)

HRILBRW T ERNE 800 57 1.461 0. 943 22.568 0.832

B. sinensis community in Nankun Mt,

KA R T ERRE 1200 21 0.938 0. 826 8.822 0.709

B. sinensis community in Daling Mt.

WITERERABEEFNYMHETEMYSE.
3.3 MEBREEHRIN

S B8y P AR 32 K ik (Rl AR5, 1952) , 8% 1A
IRPTREBRI A 6 N EH., TR -WE<L m, i
<2 em; T4 W& 1~4 m, 48 2~5 cm; [T % .
B 4~8 m, 72 5~8 cm; V& A & 8~13 m, iR
8~15cm; V&4 W 13~18 m, 42 15~30 cm; VI
% . MEET 18 m, iR kF 30 cm, LA SRR
HEFWBREPWEREH R E D W% PH
SRR R SRR, 78 RIS R SR A Rl
BEch BV OVIZORR, FE RS B LU AR SRR B b okt
SUEYH ., FRHBRAERE RS, RAE D

FREEAEN, 18 SR BOBRBRZE, KRR E,
MET S BREIMASRMEREESME IFETL
FAL LR BRI L, R B FRWATE .
3.4 BEELEHSW

TEAHIRR 2 ANFPRE 21 A&, rpsll-rps8 #l
trnT-trnL HEJ¥ 5 19 B B 4 51 % 832 bp F1 741-
749 bp, KW BB ERAE 1 LB B, 1 4
cpSSRs KA R, L4 3 M EMFR(R 4. BHER
L AR U4 L1 1 SR W) b ¥ B0 A% BR £ AF M (Nucleo-
tide diversity,x)Z3#5 0. 181 X 10° Fi 0; HfE Al &
F 1 (haplotype diversity hd) 43 5 24 : 0. 682 H1 0,
HEREUASHBBELEEGTREAEERE BHER
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Z R RERE | T ORI WA AW R . R IR
RUHBEHAER SRS, HHEOETREH
YRR, AR (] 3R A2 AL R B (Gsr =0. 167)
X B AR 7 O RO RN BB AR AE — 2 AL b B
WRE N, =2.49, K F 1, KB Fh B B 77 22 2 N
R

w oA
HoO
,

¥EB Quantity
'—‘ N

e h
o - N O W W
™71 1t T T & ¥

| i i} 1\ A Vi
FEHRA Age class

B 1 Rl R R LA SRR R AR i
CHE 8 A0 1 6843 B R B L R K08 (LA SRR Fh AR IR 45 1)
Fig.1 Sizeclass structure of B. sinensis populations
in Nankun and Daling Mountain

4 BREAHAMS NEHRERMER
Table 4 The location,individual size and
variable sites of each haplotype

FYee . Nz BRE A
Haplotype Location Individual size  Variable Sites

A EEWL 3 C  A(TAM

B BRIl 3 A A(TA)3

C BB LRI 15 C  A(TA)S

£S5 HRUMKELAFIEMBNME RER
T RERIEEREERS AN
" Table 5 Sample sizes(n),haplotype diversity(ha)
and nucleotide diversity(x) of B. sinensis
population in Nankun and Daling Mountain

R MR BER BRER YER
Populati Individual ~% EHH P
opulation size  No. of hap. ha xX 1073
B B Wy Nankun Mt, 12 3 0.68182 0.181(0. 201)
K&l Daling Mt. 9 1 0 0(0)

S BEEBXRSH

A GBI 3 A BAE BUAE R B L RR B R 2
A5 AR TRW RN A AR C B, Bhal
A.B A B ILFBEITRRA AR R C AR Fh B BT
4. FA NETWORK By i 5 A% 21 1 4% % R
BnE 2 s, WAEHES A, T2 7L
PR R AR AR A o B A R 45 I A 7Y

32, Wl R AR BT AR B SN B AR ) B AR MU 4%
MIAhSZ . pr LT HENT, AR R A S BUE B AR
B, AR BRI C R AR Rl A MRTAE SRR

B2 R AR IR SRR b
IARAER M) M4 E
IR P R /D 38 B A 2 o B A R
Fig. 2 Median-joing network of the 3 haplotypes
detected in Nankun and Daling Mountain of
B. sinensis populations. (Solid bars indicate
the number of mutational steps).

4 itk

BEXMREREZN, RBLWAERLMBEESER
FRIEBEE TN RX RS LR R A AR R
BB KA, R, WBBEMRNRER
BABUZRERT SR HELBBREERY
AR ARB BB EYRHAR L UBERHEY N E,
HEAMEERNEER 4R SR, £
PHHE SR A B R L3R S R BRI R AE . PR
HHEFRAEMLUENFRN, BHAEER, Z3 B R
EHRHELXERAEERILBRETEREFERERNH,
MEKBLBEEPHEE LI BRLASKITER
%P R B A BRI IR N &5 RIg 1
BENDMABRAREFEELRYSE DT
BRI, WEENREMTAERAR. HAXMHA
£ 1 R R BT BB 2 B B LA AR W BT 7E BE I8 ) P 4 B E
MEBHERIL;REEELSRRIIMAEREERE
BT T b 4 B AR S AR (6]

R AT R, KIS AR R B R E L
RS TR ILASKFEE, BEELEAWRE D
R0 2 85 3 1 A% T R (R, =0. 682) M X T H:
o FREBEYMESRAE TES MM RER
LM, IR A (Ginkgo biloba ) BAF% R 4 FE¥: B B
B EE by R 0. 564(Gong %5,2008) , s 6 AR (Eury-
corymbus cavaleriei) BLA% T £ FE M B | M FPAE Ay
4 0. 688(Wang %,2009) , vKHiEMEFT A G Rk L
SRMEE AL A RASE AERN R,
KRG BT A BRI R A E R X (Tem-
pleton,1995;Gong % ,2008; Wang %,2009)., fEA
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R E A 3 M RERAp , HFR LS G
B H B AR A) BB T REE iR g A
CHRMBELAE, HHME LG AR EREEE
Fdr# . BEE¥SAI, MR L HEE PR RH
SRR HAPEEE RS LR, A REN P EE
AR EEE. Hi, RIENHER
LT 68 2 1F SR B 56 DY 40 VK B A o Y T . —
HAX — W EFES— S PR RHIE. R ILA
W 1L AR S 4 P B ) 1) 338 45 S0 Ak R B Gsr =0. 167,
HEZFREZ N, =2.49, Petit % (2005) 5 £ W
BT Gor J9 0. 637, B R B Ll AR ig 1l
R0 SR AR b B ) 382 4% 40 AR AR T80 F AL 1 S 38 KR
A R, G L RATT MR TR
I L U LA SR B R B g R 1l 5 R L A 4R R
DX 33 P 41 S AR A A B8 R B T T80T Of 5 IR R AL SR AN R
ARV Il AR Bl R AR X 8 5] 40 A, B3t
KB KA MR AA TR ANEERE NS
B LA DX R AL , T R PRI 7 T 7 759 4 40
AR S5 B BEAAR 7 388 1% &5 M b a0 S AR L, 3 2 R I
WL A RS B LB A G R AR AR A R R B A, TR B, R
FE 00 T 400 19 A B3 % AR L AR AL, IR OO 7 A S R AL
Je R L b A B B A B R IE AR R R
RSN DBt Y ks A

AE1 SR AR 76 R B Lo R R0 L b 49 3 A B TE MR R
500 m LA b, 28] ORAHESE, NAFFE— 2 ER AL
WEWEMEDIGE LAHEBRR . =5 | b4t o bR B, i
Tk b SO LB AR B P B DL R R S
TR 4 B B 4 B 2R 8 (Systems of patch popu-
lations) B A & A R BE . AT 5T o B 40 S 48 o B 0
REAMBNZRE NESMEE. ASWAST B
RE 1S R F K 3B 63 BB iz TRMEAK S 3h i 5
WHATRESY BGASNNER R RMERES
Y8555 OT 57, 2010) , R (] K S2 70 40 0 A7 I R 22
TR A PR . ASHE 50 T B 10 SR 4 B AR S/
M Z AR S TR, 575 W Ho A SR W 32 30 B8 S A
BERMERERRXRAZWEE, HER LM KK WL
HAMMBEREEK ERPEAMANERNY
WRAARKSH RO AR RRECEF R AS
BB, B TEB LMK LRPXAEYEZRE
BRBURRES, MUK SR . R EE
RIRIBAR R W R R AR R EERTR,
B AR E A B KA BORE Z — (Hanksi,
1999), BMEMASKE RMR I EMHRWEA

SR BAKAEETAU T =E=FEAAFT Hh %
Xof S XA o AR 0 A7 1 L 4 T 4 R 2 U I 1
EME MAEZHREMBE ABETHBERER
Z AEBFEUHEEFENHANESHE BERY
HEWASRE, mREPXogiR. LK CRARK
GERBEHREBREZEMEERWEK, £5
Httkort REN TR RERE LAREER
BRI AL AT A T 2% 38, ¥ e R G AR5 3 3
B3 HL A B, X TS RR R A Y % 4 LR BE R AL
BEVRBEIB B 3007 1 (Ge %,1998), 4R T, bl 25 0
S8 el 8 U 5 B A0 U TT BB & S BORP B PN 3B B & TR
P A BT B R A B R0 2k DA T e KK 49 b B o R (B
{2 %, 2007) , B AZE 6 AT A T B A ol X JR) 44 58
Z AR S LR AT ANEMIEME . B2 ek
W% SRR EREE RO R R
KIASMABEE LRI LE., FREEAWH. B
BIUASKMBAEE ST RS ER
ZREME, B BN E I AT R R AR AR R B,
BEFENTE FEERILAEZN S EFE MM
B EEE, RPBERUASKTLUE RS
T AR B A R A Y 38 % AR o, R B 5 AT LR 47 BB
SR E YR, Hitt, 8 R LA R AR Z R Ig
AR A B E BRI LY FRE L,

it AXABEIRPRES BRMWFRA
FEHAR PEAFREGHSHE I $EHER .
NESHARAREER HAECH LR BEEN
BRELAELARERLAMN L RFHRLREEK
Jimmy Triplett ¥ A XL XX HEREEZFHAE
T FE sk R BGH!

8% 30k :

E 8. 2008, REEERERE S S KRB EHKRD] wHik
REH BN 1-83

FREr. 2010, BWMEAYMAAMEEHH AR E R ARPFELIDL
FEBZRFRARE LB 1156

RIS BER, GER, % 2003, v7EHEFHYBNEBESE®
[M]. demt Bl i fRAt . 702—703

Byrne,M. 2007. Phylogeography provides an evolutionary context
for the conservation of a diverse and ancient floralJ]. Aus J of
Bot ,55:316—325

Chen ZH(BRE D ,Li MG(ZEM ), Lv XH(E /ML), 1983. A
study on the forest communities in Natural Reserve of Nankun
Mountain,Guangdong(J~ &R F B I B R R P X ZRAEF O LI,
Ecol Sci (ZE75FH%),12:19—29

Doyle JJ,Doyle JL. 1987. A rapid DNA isolation procedure for

(F#%4s 812 T Continue on page 812 )



812 Tl MY

31 %

the Kozak sequence[ J]. Br J Haematol ,2124(2) :224-—231

Diella F,Cameron S, Gemund C, ez al. 2004, ELM:a database of
experimentally verified phosphorylation sites in eukaryotic pro-
teins BMC[J]. Bioinformatics,5:79

Farriol-Mathis N, Garavelli JS, Boeckmann B, et al. 2004. Annota-
tion of post-translational modifications in the Swiss-Prot knowl-
edge base[J|. Proteomics,4(6) .1 537—1 550

Gasteiger E, Hoogland C, Gattiker A. 2005. Protein Identification
and Analysis Tools on the ExPASy Server[ M]//John M, Walk-
er(ed). The Proteomics Protocols Handbook. New York: Hu-
mana Press:571—607

Hiraga S, Sasaki K,Ito H,et al. 2001. A large fam ily of class III
plant perox idases[J]. Plant Cell Physiol ,42(5) :462—468

Jacek S, Loewen PC. 2002. Diversity of properties among catalases
[J]. Arch Biochem Biophys ,401(2) :145—154

Jiang XL(H # FD, Li ZCER B, Kang ZSUFEHR 4. 2001.
The recent progress of research on peroxidase in plant disease re-
sistance G R ALY BE S PR RO [J]. T North-
west Sci-Tech Univ Agric Fore (Pt R ARBHEE KF ¥4 ,29.
124—129

Kozak M, 1987. An analysis of 5'-noncoding sequences from
699 vertebrate messenger RNAs[ J]. Nucleic Acids Res 15
(20):8 125—8 148

Li YX,Chen L. 2003. Isolation of total RNA from dry seeds of
davidia involucratal J]. J Southwest Chin Norm Univ(Nat Sci

Edi),28,108—111

Liu YD(X R 3#) ,Cao T(¥ R , Xiang F(H135) set al. 2001, Effect
of high temperature stress on the activity of peroxidase of two spe-
cies of mosses(BF iR MM A T P FHEESSAH 5 AL W ES 15 HE 9 2R
POLY]). Guihaia(T TR ,21(3) :255—~258

Luo YJ(® B %) ,Luo GF(F X&), Huang YP(H M F). 2004,
Advances on the simulation of peroxidase and its applications(
S ALY BRI R N R R # B (1], T Instr Analysis (5341
RFEH),23:36—142

Mackey AJ,Haystead TA ,Pearson WR. 2002. Getting more from
less: algorithms for rapid protein identification with multiple
short peptide sequences[]J]. MCP,1(2):139—147

Rodriguez-Lopez JN, Espin JC,Del Amor F,et al. 2000. Purifica-
tion and kinetic characterization of an anionic peroxidase from
melon( Cucumis melo ) cultivated under different salinity condi-
tions_J]. J Agric Food Chem ,48.1 537—1 541

Stefan AR, Daniel L, Andreas DZ,et al. 2008. The physcomitrella
genome reveals evolutionary insights into the conquest of land by
plants[J]. Science,319(5 859,64 —69

Urry DW, 2004. The change in Gibbs free energy for hydrophobic
association - Derivation and evaluation by means of inverse tem-
perature transitions( J1. Chem Phys Lett ;399(1—3):177—183

Welinder KG, Justesen AF,Kjaersgard IV. 2002. Structral diversi-
ty and transcription of class [ peroxidases from Arabidopsis
thaliana[ J]. FEBS J ,269:6 063—6 081

T o P P 3 o P o o e e P o 3 P S o P S S S S S S S R I S S S S G S S S S P P W P e P S S o

( F#% 794 7 Continue from page 794 )

small quantities of fresh leaf material[J]. Phytochem Bull,19.
11—15

Escuder A, Iriond JM, Torres ME, 2003, Spatial analysis of genet-
ic diversity as a tool for plant conservation[ J]. Biol Conserv,
113.351—365

Excoffier L, Lischer H. 2009. Arlequin Ver3. 5: An integrated
software package for population genetivs data analysis, http.//
cmpg. unibe, ch/software/arlequin3

Ge S, Hong DY, Wang HQ,et al. 1998. Population genetic struc-
ture and conservation of an endangered conifer, Cathaya argyro-
phylla(Pinaceae)[J]. Int J Plant Sci,159:351—357

Gong W,Chen C,Dobes C,etal. 2008, Phylogeography of a living
fossil; pleistocene glaciations forced Ginkgo biloba (Ginkgoaceae)
into two refuge areas in China with limited subsequent postgla-
cial expansion[J]. Mol Phylogenet Evol ,48:1 094—1 105

Hall, TA. 1999. BioEdit:a user-friendly biological sequence align-
ment editor and analysis program for windows 95/98/NT[J].
Nucleic Acids Symp Ser ,41.95—98

Hanski I 1999, Metapopulation ecology[ M]. Oxford University
Press, Oxford.

Librado P,Rozas J. 2009, DnaSP v5: A software for comprehen-
sive analysis of DNA polymorphism data[ ]J]. Bioinformatics,
25.1451—1 452

Lin MZ(H§BE) , Zhou ZD(EIF k). 1996, Basic features of the
flora in Mt. Nankun of Guangdong Province(J™ 47 B 1L 4
X ZBEAIRME)I]. T South Chin Norm Univ(#E R I T K
B4 ,2,74—179

Peng SL(ZZ /0 B%) , Wang BS(E{B ). 1983. Analysis on the for-

est communities of Dinghushan, I species diversty[ J]. Ecol Sci
CERR ), 1.11-17

Petit R], Duminil J,Fineschi S,ez al. 2005. Comparative organiza-
tion of chloroplast, mitochondril and nuclear diversity in plant
population[ J]. Mol Ecol ,14:689—701

Qu Z X,Liu ZW,Zhu K G, 1952. An analytical study of the Spirit
Valley, Nanjing. Acta Bot Sin,1(1);18—19

Saeki I, Murakami N. 2009, Chloroplast DNA phylogeography of
the endangered Japanese Red Maple ( Acer pycnanthum): the
spatical configuration of wetlands shapes genetic diversity[J].
Divers Distrib,15.917—927

Templeton AR, Routman E, Phillips CA. 1995. Separating popula-
tion structure from population history: a cladistic analysis of the
geographical distribution of mitochondrial DNA haplotypes in the
tiger salamander, Ambystoma tigrinum[J]. Genetics,140.767—82

Wang J, Gao P, Huang HW. 2009, Refugia within refugia; the
case study of a canopy tree{ Eurycorymbus cavaleriei) in sub-
tropical China[ J]. J Biogeogr,36:2 156—2 164

Yang QJ(#% ZF E),Chen GF(EH &), Liu XQXIFH) et al.
2009. Analysis of genetic diversity of Taiwania cryptomerioides
in Xingdoushan, Hubei province(#idt E - I G B E B W&
R RERTFON]. Guikaia(J" FEHEY)) ,29(4) :450—454

Zhang RB(F1Z %) , Dou QL(ZE£TH) , He P ¥) , Deng HP(R
BESE). 2007, Analysis of genetic diversity in Thuja sutchuenen-
sis populations as revealed by morphological and molecular data
B Y EMBEZRMERII]. Guikaa (T BHIEY) .27
(5):687—691



