J- B ¥ % Guihaia 31(6).725—729 2011 & 11 A

DOI. 10. 3969/j. issn, 1000-3142, 2011. 06. 005

L ZFFIEE ZHM ISSR 347
AL, AFESL, Bk, & !

CLFFMARRE ERBESRAER, BRI FFHR/AR 161006; 2.
Bhefbe RActE SR EBRI, KF 130012)

W E. RAISSR A FHRcB AR FLER M 5 ANEF AP ERBHET T RESHFER . M 75 & ISSR 51
Y i g 10 MR R ER RRE IS AT ISSR A4, L1896 ML HFBEME 94 4, AN
AEASEN 97.92% ., PopGene HATEERFH BRI TH LB EE S HE R 56. 46 %, Shannon’s ZREHEFE
B(DFHEN 0. 4783, HER RN BE AL, BREFE - ERENER R (N 0. 9249) B 710
(Nei’s {5 8 BRI BOFHME N 0. 3150,Gst FH{EN 0. 3509), FHANEESHE S BEHK 64.91%,
JEBERE G 35. 09, R ERBNERTIERFETEHA. BEAMTWERRN.SANAFEERINIFEE,
REHEHOMBELRER(DRIRE—E . REMHEWRILEF ORI -, %A M MR
BEDORN—H., U EERAAFEMBEREGED A UL SR AR BTk .

XEWH. ME; BRBASEN; BELR '

hE 4SS, Q949.67 X EEFRIRED . A XEHS . 1000-3142(2011)06-0725-05

Genetic diversity of Phragmites australis populations
from Zhalong based on ISSR analysis
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Abstract. The genetic diversity of 5 wild Phragmites australis populations from Zhalong was estimated using inter-
simple sequence repeat(ISSR) markers, using ten specific and stable primers selected from 75 primers. A total of 96
sites were generated,94 of which(97. 92%) were polymorphic. The data was analyzed by PopGene. The average per-
centage of polymorphicloci of populations was 56. 46 % and demonstrated high genetic diversity(the average value of
Shannon’s index(I)was 0. 4783). To some extent, both gene flow and genetic diversity were present among popula-
tions(N,, was 0. 9249, average Nei’s index was 0. 3150,and average Gst was 0. 3509). The gene proportion of diver-
sity reached 64. 91% within population but was 35, 09 % among populations. This demonstrated that genetic variation
of P. australis populations was mainly within populations. According to cluster analysis,the populations were classi-
fied into two large groups: the populations(K, T and J)grouped together, whereas populations(M and Z) grouped to-
gether. These results would supplement the information for protection and utilization of P. australis and also provide
further data for the study of genetic variation and species differentiation of P. australis.
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75 % (Phragmites australis ) N RA B & 4F 4
HREA,RER AN EER LY, 87N
BRSO W O SRKERTE REBENR
REYE , R A W ML P S5 0 5 T BB (3R LR 4%,
2005) . FERBIRE N AR LS B, MR R ERERIK
TR R H R T R R WA AR (RO
%,2000), REMARAERREECHTTAKER
Bt JEREH AEBER BRI R 4R
S I PF I GRAT R 45,1998 2504, 2008 ; 44
i ,2009) , BRI &1 X 7 3 A T AL A R LT AL
MRFEERE 4 E(ELC W%, 2000; TRK %,
20065 XPER S, 2009; JEIE S, 2010, HFEREF
me 7 35 A8 5 1 56 8 I8 K, Kuhl A1 Zemlin (2000) %
A RTEA RS R R R B FE R A,
FEERMMNBHEM LTEKAZRBE, XHERA
EZREAHAREREEWARGIE, ENESS
HEARSERREEFRAR T, AR LR
S L R T B 25 5 AR AR A O R R A AR S R K
#% (Clevering &. Lissner,1999), Saltonstall(2003)
1B SSR FRiCEEAR M T b 38 (BRI LA K 51 # 0
I EM RN BE RN AN = F LB KT
FREER., AXTFE2007) T ISSR fl RAPD
4y FARIS ST, & BT VG E JER 0O RO JR) AR A AR
HERREKEFERFTE VRS EBHEE
B xR % (2009) A RAPD fRid HE R4MHF T
HEEEANN 4 FASRSE ANARESHE
MERBBRESUNHER. RAFBFERESR
5y F A FFESE, A EOT A BE 40 BT R [ A S A
ERETROREE  ANRA L@BYHEEERN
PR+ S0 EH(EH%,2010),

B RE BRI A ERTRS R EEX
I, B bR 1B b )45 %, {5 VT 4F 3198 B 1L
AR E, M EHERRESMT- BT EEY W
(RKH1,1999; 4857 IF%,2008), R4 1075 H 25 2 iy
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%77 1 (K & 8h %, 2005; F K i& %, 2005; 4 R AR %%
2008) . ISSR 4> F4ric BB B WM P fh i R 2% %
Z GEFZE,2006) , g B+ 10 b 25 36 JE B B £ B
P AKOF B AR ) A 75 B R R PL IR, A< BF 5858 ] ISSR
TFRRTEAR I E W 5 BRI R S
VAT, AR FL I 2 1 15 Z R ML IR
g2 TR F AR AP 2 W IR SR AL 22K

1 M A%

1.1 #EHHE

PR AT R iR B R R A2, R
T8R4 X o R I8 7K 43 B E B U 78 4L A2 AR 47 1K I 5
e, BRI HE D BB R M E LK (D)
RSB (KOS N EBE, B T KRR A 3040 5 7% 3%
HE K BEA B L 5 B STV EDKE K 43 L 4 3o 7
HIE LS R TG, 3 K 43 55 #h 40 58 L I FR AR
YRR R K 4 AR A X S B B S I B T
7K B 3 B BE R K B 056 4 M BT 5016 A 48 o T e
R TE, 200D , BEMIfE R W% 1, -

A RER SRR 339 — HIEE 20 m L _E AR B
10 Bk, 4 51 H5 T 35 o % o 2 10 4R 0 ik
AR, RO SCIR S A-80 CUKAE Y R RAE

®1 HFHER
Table 1 The information of plot
ik
- 7K E B

a8 sEE sEpN X FEEe.
Popula- ) itud Func- Sample
tion Longitude Latitude tion size HF

diviei (WSF)

1vision
BEECD)  124°14705.2" 47°11729.0" |LBKX 20 6
BEL(Z) 124°17'53.9" 47°09'44.1" B.OK 20 4
BARM)  124°03'11.9" 46°56'44.8" B 20 10

BELE(T) 124°20'46.8" 47°13'21.5" BL.L K 20 15
AW (K) 124°18'06.2" 47°16'55.3" #mKX 20 20

1.2 DNA £ 5 PCR ¥ ¥

73 34 DNA 9% BUR F 8i#t /5 19 CTAB %
(Doyle & Doyle,1987), 8 KH 0.5 g TR &M K
411, PCR & B7E MG48-+PCR (M IR RRE (X
HARAAME LY. 2LBEARARERER
25 puL B4R & : 10 X buffer 3. 0 pL, Mg?* 1. 0 pL,
dNTP(10 mM/each)0. 65 pl., Primer (10 P mol/pL)
2.3 pL, TemplateDNA (20 ng/pl) 1. 0 pl., Taq poly-
merase(5 U/pl)0. 35 pL,ddH,0 16. 7 pL., ¥ 3 &
.94 CTIAEE 7 min; §3F,94 CA 4 30 5,48~55
CRACGREMAFG I YTiE)45 s,72 CHEAH 1 min,
FEER 40 Y372 CEEfH 7 min; BoJF 4 CIRFF.

BB A ISSR 51913 B LAY TR AR
£ A WA A BB W F 5 S B KB K
2NAFI RSB, AR R 8 MR, £ 25
pL BB R BT mE R EERAR. A
75 AB| My e 10 N4 3 A HE T M L SN ARE 1
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SIMATRT S ANBRREESITGR 2.

Bk 4t . PCR ¥ P= W1 7E 1. 7% A9 S BR W o5
BE LK (0. 5 X TBE,4~5 V/em) 43 5, Uk DNA
Marker GM335( ¥4 T. 100~2 000 bp) R4+ Fh5
e, B2 5 (EB) R s B4 . DNA K Bril of %
B &% (UVP GDS-8000) ME&iD 5. #HE L4
FILL L R0 WA g F I AT E L, M AL ISSR
F B HE 5 % % A PopGene 1. 32 8% {4 (Yeh %,
199D #HTFHH. #MNIHBLEZESMNAEHE SR
(PPL) B3 SN # KB Ne Nei's 2 [H L HEH IR
¥ (He) .Shannon {§ B (D HESEHFNEZHE
(Hp) BRI N 2R (Hs) (BER ] 1938 12 43 40
ABGH . BEEBS D MBE—RED. ¥
PopGenel. 32 3 {4 4 i i) 152 1% BE B3 B(HE A Sta-
tistica 6. 0 %K M4, F1 FH Bk £X BE B8 I A C X 38 AR F 8
B R BE R RRLA,

K2 ISSRIMFSEET
Table 2 ISSR primer codes and their sequences

AMES 3mEAIG3)
Primer codes Primer sequences

807 AgAgAgAgAgAgAgAgT
808 AgAgAgAgAgAgAgAgC
809 AgAgAgAgAgAgAgAegG
835 AgAgAgAgAgAgAgAgYC

843 CTCTCTCTCTCTCTCTRA
846 CACACACACACACACART
847 CACACACACACACACAAC
855 ACACACACACACACACYT
884 HBHAgAgAgAgAgAgAg
899 CATgegTgTTggTCATTgTTCCA

2 R

2.1 BEERMBEE AN

it 10 £ ISSR Bl ¥xf 5 4 T EJFREAL 40 4
AN (B ER 8 B #EAT ISSR 407 (B 1), 34
W 96 MrE, HF UANMEBEEN, BREBMET
4y#(PPL)K 97.92% ., SEENEEMEHSE
WE33. KFMEBEHMISSR ZE5HBREEN
60.42%, EHE Z WEBSNEBE S ERKN
50. 00% , % JE B BB HIIR T Ky . M>]>K>
T>Z., #5199 WMHFHERE 6~14 Z 6, F5 5
NPT HREHE R 9.6 &, ¥ FEBR/NEE
£ 250~1 500 bp Z 8], ISSR FRiCMHM B %K L £
BREHUERHUX S NN ERBNFEEEEENR

BAR,

HERSTH, BEEHEESRERNBRZE
FE—ENZR. BRANNSEMEEB(NOME
MG EE B (Ne) - {E 4 B R 1. 5646 F0
1.3558, 4% & ¥ [ 4+ B % 1. 5000 ~ 1. 6042 F0i
1.3111~1.4280, XW AN ZHAEHHFHIEEM B
BB, TE ZE#T Na BARJ B# T Ne RK.
5 /N B [ i 1) 45 0L 5k TR OR300 5 o0 B IR 3040 1)
% 1. 9792 F1 1. 5302, Nei's X H M
Shannon's [ RIEH R E B EH AL LHUENEE
Hhr, BB M A0 Nei's 2 Z R #: R 0. 3150,
Shannon's 15§ B ¥ ¥k 0. 4783, AT }, Shannon's &
BB BN EEZREEL Nei's MEME, HE
BN, _ARANW BB ARG, M>T>
K>]>Z,

M 1 2 3 4 5 6 7 8

B 1 504 807 X RXHLEFE (DT 8 7= 4 g
Fig. 1 ISSR bands of Zhaokai(Z)population samples
amplified with primer 807

2.2 BENEBEAEHNSBESL
SAMEHEWEBEREZHE (HOEHHENR
0. 3150, BN E N ZFF (Hs) 0. 2045, fE B
] (2 K 2B Dst(Dse=Her— Hs) % 0. 1105, &
H A BB Gst(Gst=Dst/Ht)1E 0. 0269~1 Z[4],
FHMER 0. 3509, WX 5 M ERHLLET —
FEMgAE . o B ARGER S ARG
R 35.09%, BHANNBEEERSEAERW
64.91%, ML ER T ERABHAL, A K
A¥ N, (N,=0.5(1—Gst)/Gst) FE-HME K 0. 9249,
RYEHRAEE - CREMNERZR, £ RN
BT HE K 0~18. 1041, K WER R LT FE B
PR /NEB 2 B A7 4L T R BRI
23S EHEBEE—HE(SHEEER(D)
MRAATH,BRZANER] MREEERL,
A 0. 2419, B g4 — BB B/ 0. 7851 ; T i AL BE
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BAMETFHETER K MES T ZE,H0.1241,8  RAMBH#EITREMMT. B2 TUEH.5 5%

KigfE—BE K 0. 8833,
2.4 BESW

R4 Nei(1973) & B f F§ UPGMA 35 it

R ] BA—K MM Z B R —K,. 855 MNEH
RE—E&,

R3 BRENBRESEEER

Table 3 The genetic variation statistics among populations of reed

fEB LBMEE EHMUEEFE SRERK FHEMERY  Neis %H Shannon

Population No. of polymorphic loci PPL(%) Na Ne TR He {ZH3IHI

M 58 60.42 1. 6042 1.4280 0.2370 0. 3455

z 48 50. 00 1.5000 1.3428 0. 1869 0. 2833

] 56 . 58.33 1. 5833 1.3111 0.1932 0, 2847

K 55 57.29 1.5729 1.3437 0. 2015 0. 3021

T 54 56. 25 1.5625 1,3534 0.2038 0.3027

{4 Average 54,2 56,46 1. 5646 1,3558 0. 2045 0.3037

& if Total 94 97.92 1.9792 1.5302 0. 3150 0.4783

x4 EREANBE—BESREESR
Table 4 Genetic identity and Genetic
distance of populations

R W

Population z J K T
M * * *» ¥ 0.8450 0.7869 0.8055 0.8642
Z 0.1684 % % » % 0.7851 0.8051 0.8127
J 0.2397 0.2419 x = % * 0,8567 0.8207
K 0.2163 0.2168 0.1547 % % % % 0.8833
T 0.1460  0.2074 0.1976  0.1241 =% x % x

H: BE-BEC 6 . BEERT=/A
Note: Genetic identity(above diagonal) and genetic distance(below
diagonal)

M
z
J
K

T

0.24 0.20 0.16 0.12 0.08 0.04 0

B2 RESHHE

Fig. 2 Cluster chart of among five populations
3 7t

XEPHET D FIRCHRER R YR, FME
W37 TR B 22 T 38 A% A A0 4k 5 O o B 00 A A
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BER KA I (IR, 2010) , AR R 45 R Bon M B4
B ROE AR R ] MRBUEEE LI RAE AR
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5 FE 0L B R B K, B b P B B B O UE BEOR
—ERHEN -, FERERENRHAENHELE IR
25%,2004),
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TR WA R BTmRE, R — e N (Nm=
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BT TESE BT L8 e 2 08 PR AR X8R W LR
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7R 9 T A R R B S BT HEAT B R AR B R A
HR(PPL=51.52%) Mk, ZHHKFERH(PPL
=97.92%), WHEEHKERESHENEES
BEMFMER BERE BARE ZRELY
RS . H A 44 A T E B EB 43 b X 4 A IR Ak ™
H,EI LBV A RS B AR
L TR AMASHY N ER RN AN
B 5 km* MEE W, FIAERAEREXFHCUEZEHR
(MR3CF5%,2007) , BifE EmaT—8, fLRMERE
BANEE SRR, 88 BT B8 RLH R S R4
RBMBERES, FTUMAESEBRNHETERNR
BATEPFR. A TFEBERAFE—-ENBRE
A4, AR R B (MD B Z R KPR &, I,
HE AR EEEREE R TRENERER: N
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