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Abstract; Spariina alterniflora, an introduced species vegetating on inter-tidal flats from the eastern
coast of the United States, has become a hot topic focusing on its invasion to local species in the coastal
zone of China. Impacts of S. alterniflora to soil microbial diversity in Jiangsu coastland was discussed
by the result of denaturing gradient gel electrophoresis (DGGE) of polymerase chain reaction-amplified
(PCR) 16S rDNA fragments in soil samples of Spartina salt marsh and mudflat. At each study site,
fifteen plots were sampled to provide the sediment characteristics along the tidal flats in different sea-
sons. The total bacterial DNA from the two studied soils was extracted directly, and the DNA was puri-
fied by Sepharose 4B absorbent column for wiping off the humus. 16S rDNA of bacteria from the two
soils were amplified and were separated by DGGE. The samples got different DGGE bands because of

the difference of microbial diversity in the two environments. DGGE profiles of the PCR productions
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were compared by similarity analysis. The results suggested that the soil microbial diversity in these two

environments were not high. And, the two kind of soil samples got similar microbial community struc-

ture in spring time. As a whole, the microbial community components in inter-tidal zone differed with

seasonal variety. And S. alterniflora has obviously changed the microbial community components when

being introduced to Jiangsu coastal inter-tidal zone.
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Tt AR HEBTR U Sk T Y b 1 R
PSR SR AL TR R R, RE T
1979 4E5 [ HEZ Y Fh , H AL 0T 16 52 ALK RO
PR R EL R 410 km Y (H RIS 7E 5 — 2
Hh DX TR RE LR AR S R G AP AR K S T AR
AR LEAE G T ARV X R LR Y < P
HPE" SR T2 ARz e d A4 e, T
AR A H A= W) A i Rl R S R gt
i S Ty RE B 52 M A 5 36 7 JE B

TIEREYE RS RGP R s
B RGRRE TS A BN, H R A
MRS RGP A KL RE T fifk i A%
21 SRR A A U A S R SR
FETEEBVRIRIE T, T3 Y 2 HE R R e 2
KRFREE b2 B 25 2R 40 Be 5t A ot 09 9 30 55 1]
R JCWI A 58 o (H i T W) 2 FE v Re g Pl s
RS R B TR T R g 1A
A TTVEN S R G DR URFE R #

K LIK + A W) IR A IR 2 BR T T B
T JE O R AR st R R Ay ik R PR
AT A4 T i AR AT SE - i A ) 24
PERY FZRERT . DNA I HEHRAE Y Z TR A
BTN, A BRI b U YIRS SR 2 h
PEEE LS PR b RE A3 15 ok A BEAAOK S iR AL %
FEPER 200 £5* 0 78 Sl 9 4 a8t A% 13 43 BT R
rRNA Bk Ay 72 3 B i A Wy A O R B 2 A= )
ROrF AEWE I R 58 & & WF9E 7 T AL
IEAD rRNA 387 2% 22 1 T 1 A W e s 2 e 1k
GIMTE N AR R B B RN I IR M B R F K
(DGGE ) J&—FhH AR TR /N BUE DNA B B T
FEONAS R TE AR AT A 22 S TR AT 00 HBL UK 43 25
B0 ST 168 tRNA B DGGE 4M 7 + 1k

YL REMERY T 45 G T PCR F AR (5 R4 A8 P
JEE M LK A 5 A HE SR FTEL A X 16S rRNA 751
SEFRIEL LA TR B

EH KA DGGE AR, 3 2 XJ 1175 48 1 165
(i) AR B Y R I 1) G E 1 3 AR ) 16S
rRNA FRAERY ELAE , A F A BE 0BT T B AR K B AE
TR R AT Y A 25 R G 30
ZAEMER I R iE— 2B BIFFR AR R B K X 3R
FE VTR T (2R 25 A S PR B i, O X Hak A 7
A PR R A PR LI A AR

1 Fix

1.1 FEHBMELL AT HURE 3

VL A8 T 525 A 1 B T 1) b A4 3 b
DT DA RS A o AR T- 4 BT R 850 ~
1000 mm, &3 -1.5 ~2.5°C, E T
KU 26.5 ~27.5°C, PR B ALK IR EA TR+
BLUg R FFLLANAR BT 0 (R G % R

KFEIMGFEL 112 km, LB R IR B K
F, HACKEER T K E I R DO s
AR B 2R 103, 3 km, B FTACH /N O B ]
WA A IO, ABEIE T B ALK R ER IR A
TREFHRIX ,33°17'N ,120°45'E, %X T 1989
AERIAE ALK L | B A B K )1 1) AT K
AW HEA T LR, H TR BAEK SRl 4 474
1) B 5 0 () R ME, T UNAR /D T VR R X
32°36'N,120°59'E ; &AM 79 km,

TEJIT A Hl PN 4% 1) T AR B (Rl L Al
M) BEE 1 m x 1 m MEEJTA 15 S (E 1),/
FEJ7EIFE 500 ~ 1 000 m; 43 %) F 2002 4 10 H (12
H,2003 44 H 7 AR NFERT P2 ~20 em TR
B - JERE S 29 100 g, R ABF 48 A IS0 % F
—20°CIRAF, % .



#5634

JANTER 55 SR RFE AR REER TR I E Y 16S tRNA FRAE S B —— DAL 9548 W [ 2 4] 801

Yellow Sea

Spartina salt marsh
HIEKREERR
A )
Wanggang Estuary

(salt marsh site)

_r“/\\,_ . ANED OB
T e —Aiaoyangkou Estuary
i R site’
'\:‘\L\, :,':—) QL {/‘ S {mudflat site)
)‘iT‘j_“: gl___ STT—
T W et
Ev—s. [ - S ?\\ M /
SN QRS N AT
] 8 NN
TS GAS S N -

N
v+
S
A B C D E
o O O O O i
O o o O o Yellow Sea
o O O O O
A inter-tidal

Bl 1 IHEESHETERARAERAS TEBEMEBUFH I E R @B E/ METITE

Fig. 1 The location of the Spartina salt marshes and mudtlats sampled at Jiangsu,

China and the sampling scheme along the inter-tidal area
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Tab.1 No. of soil samples used

2002 410 A Oct. 2002

2002 4E 12 A Dec. 2002

2003 4E 4 A Apr. 2003 2003 4E7 A July 2003

S mudflat 1,2,3,4
HAELKFERA Spartina salt marsh 5,6,7,8

10 11,12,13,14 20
9 15,16,17,18 19

:1,2,3:5,6,7;11,12,13;15,16 ,17 4350 A [RIARE A% 1) A6 BE TR A AR 34,8,9,10,14,18,19,20 4351l R A HE M BT A AR i TR A

Note: 1,2,3;5,6,7;11,12,13;15,16,17 respectively stand for soil samples which mixed according to the grads along the seaward direction in

Spartina salt marsh and in mudflat; 4,8,9,10,14,18,19,20 respectively stand for the soil samples which mixed all the samples from each quadrat in

Spartina salt marsh and in mudflat.
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mL % P B8 A W [ 15 mg/mL % & i, 0. 15 mol/L
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0.5 pL,Taq i} (5 U/wL)0.25 pl,10 x buffer 5 pL,
MgCl, (50 m mol/ L)1.5 L, B &K 36.25 uL, %
MZE) .94 CHARE 5 min,92 C 28 1 min;55
CiB k1 min, 72 C e 1 min, 30 /l\f)ﬁﬂ:ﬂZ °C #iE
# 10 min, PCR JZ W T PE 2400 PCR {¥ ( Perkin
Elmer A A] ;=45 ) BT,

1.5 % Byt F PRI PCR 9 34 24 SR (80 V,
1 h), Lk DL 2000( Takara A=) ME R TSR,
1.2.4 DGGE

F ] Bio — rad A7) Deode R4 X%t PCR X b r™
Y T8, XHF P63f 5 PS18r MUY B =4, it
WEHE 1 6 %, ZEVERGE 40% ~ 80% ; X T P338f
5 P518r (W4 14 =1y Wk R B2 8 %0 , A8 PEAS
£ 30% ~60 % , ASEAE RO

HUPCR 724 15 wl LAE, 20 V BiHL K 20 min
JEWRHE K, X Pe3f 5 P518r B4 14 r= 4 % H]
65V, 15 h;1fixF P338f 5 PS18r A4 5 7= 4 | %
M50 V,15 h, TR o5 E 3 A0 FEhs
1E (DL 2000) , ¥ BRI

HLIKEE S, BEIE T SYBR Green 1(1:10000) H?
Yeft, 30 min, LA Bio — rad 23 &) I EEIE A% R 58 Gel

Doc EQ Gel Documentation System WEMZ5SR
2 HR55H

2.1 HHERESE DNA (3RBCR4ifk

R B2 LR IR 0K B R T A RE 1 451
YA DNA, A R AE i 7 2 IO A4S 1, X2
F TR b B A AN R AR B A R AR R |, 1T
P X PCR 318 S iy LA 4l 7 >, R e 7
PCR 2 B 250%F A 5 ) DNA M AR 1 720
1k, TEFAE SLu rh, 2 B0 Bl 2 i R B A A 1
DNA 2 B 57 & (40 Qbiogene 723 ) i) FastDNA
SPIN kit for Soil ) , U IGI PRIEXT 1498 b 1 Ji 7 ik 1
AR B, 3F A K b B2 i B IS () PCR 336 2
N, ZEHRH Sepharose 4B W FfiA:XT & #1751k 43
Y DNA #1741k, A Ui e Tk —a 8, o f5
ZLf) PCR WAL T4l A ) DNA FE SR .
2.2 PCR F=¥fain gk

RIS FHPIXT S % 16S rRNA #E179 54 | LI
PAHR Z W Z B . BT R4 R 142
o, e R R ik as R (K 2) . 519 Pe3f 5
P518r MY THHAY 14 7 BE I A 474 bp , P338f 5 P518r
HYFRID 48 B EE A 236 bp, 45 5 W [ =)
KWAAEFERY 1, HAR NS T &

(a DI2000 FEAN1-8

)

sample 1-8

2000 bp
1 000 bp
750 bp
500 bp

250 bp
100 bp

(b) DI2000 FES1-12

sample 1-12

2000 bp
1 000 bp
750 bp
500 bp

250 bp
100 bp

(a) P63f 5P518r 141 5% 4«
(b) P338f iP5 18r(1) 4 14 4
(a) by P63f and P518r:
(b) by P338f and P518r

B2 PCRAE R4 R
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(a) samples 1-22 stand for the results of 16S rDNA by P63t and P518r;

gel concentration: 8%, denaturalization range: from 30% to 60%;
(b) samples 1-22 stand for the results of 168 rDNA by P338f and P518r;

gel concentration: 6%. denaturalization range: from 40% to 80%: M means marker DL 2000

marker, DL 2000

E 3 DGGEHELER

Fig. 3 DGGE analytical result of 168 rDNA fragments from the soil samples used

#2 DGGE &HHIEZITER
Tab.2 Statistical results of DGGE bands

= samples Pl P2 P3 P4 PS5 P6 P7 P8
1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 1 1 0 0
6 0 0 0 0 1 1 0 0
7 0 0 0 0 1 1 0 0
8 0 0 0 0 1 1 0 0
9 0 0 0 1 0 1 0 0
10 0 0 0 0 0 1 0 0
11 0 1 1 1 0 1 1 1
12 0 1 1 1 0 0 1 1
13 0 1 1 0 0 1 1 0
14 0 1 1 1 0 1 1 1

P9 P10 P11 P12 P13 P14 P15 P16 it total
0 0 0 0 0 0 0 1 1
0 1 0 0 0 0 0 1 2
0 1 0 0 0 0 0 1 2
0 1 0 0 0 0 0 1 2
0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 0 3
0 0 0 0 0 1 1 0 3
0 1 0 0 1 0 0 1 4
1 1 1 0 1 0 0 1 11
1 1 1 0 1 0 0 1 10
1 1 1 0 1 0 0 1 9
1 1 1 0 1 0 0 0 10
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BEfh samples P1 P2 P3 P4 PS5 P6 P7 P8 P9 PI0O PIl PI2 PI3 Pl4 PI5 P16  3Lif total
15 1 0 0 1 0 0 1 1 1 0 0 1 0 1 1 0 8
16 1 0 0 0 0 0 1 0 1 1 0 1 0 1 1 0 7
17 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 10
18 1 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 10
19 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0
20 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1

1P, position, FR e EAF B H)4&HF

Note: P stands for the bands in the different position of the gel
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Fig. 4 Clustering result of the samples studied
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