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Abstract: Taking the soil seed banks of different communities ( habitats) in the coastal area of
Chongming Dongtan salt marsh wetland in Shanghai as research objects, tidal action was simulated in a
greenhouse to explore the effects of soil salinity, waterlogging frequency, and their interactions on the
germination dynamics of soil seed banks. The results show that a total of 13 plant species belonging to
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12 genera of 7 families germinate from the soil seed banks of X Bolboschoenoplectus mariqueter ( Tang et
F. T. Wang) Tatanov community, Spartina alterniflora Loisel. community, Phragmites australis ( Cav.)
Trin. ex Steud. community, and the unvegetated habitat in the coastal area of Chongming Dongtan salt
marsh wetland, among which the total frequencies of X B. mariqueter, Digitaria sanguinalis ( Linn.)
Scop., and Digitaria ciliaris (Retz.) Koeler are relatively high, which are 0.108, 0.064, and 0.059,
respectively. The Poaceae and Cyperaceae are typical families of germinated plant communities in the soil
seed banks of the coastal area of Chongming Dongtan salt marsh wetland. The soil seed banks of native
plant ( X B. mariqueter and P. australis) communities mainly germinate X B. mariqueter, D. sanguinalis,
and D. ciliaris; while the soil seed bank of invasive plant (S. alterniflora) community mainly germinates
D. sanguinalis, D. ciliaris, and Tripolium pannonicum ( Jacquin) Dobroczajeva, among which T.
pannonicum only germinates in the soil seed bank of S. alterniflora community. The soil seed bank of x B.
mariqueter community exhibits relatively strong tolerance to different salinities and waterlogging
frequencies. Except for the unvegetated habitat, the soil seed banks of the other three communities all
have germination of X B. mariqueter under the treatment conditions of salinities of 0.0%, 0.5%, 1.0%,
and 1.5% and waterlogging frequencies of 1, 3, 7, and 10 d. Compared with the control ( freshwater
wetting) treatment condition, different salinity and waterlogging frequency treatments significantly ( P<
0.05) reduce the plant density and species diversity of the germinated plant communities in the soil seed
banks of this area. In conclusion, utilizing the soil seed bank is a feasible approach when restoring native
plant communities in Chongming Dongtan salt marsh wetland, and the soil seed bank of X B. mariqueter

934 %

community is particularly recommended.

Key words: soil seed bank;
waterlogging frequency

TECTER I M 2 07 T 9 T A i b A 25 2R G IR A9 S8 4
UL Sk G NN APV i AR IEESR
AT PR 7K SC AR AR IE 2 it 5 B A
AR T U R Z MM AR RS REZ
— B AR R WSS AR S R G R
SRRTARAS AT | A B - T ARt v A S
WUk, RSB BB MR, I R A A R S
(FEE PE = AR B, A VR R Rk R BE 22
SRR IR R 3 A RRE 2 — ) HX R A
W v B SE BT LR oA Ml 55 D REA EE 2

SR AR AR R BT S A R S B A
JEERST O TEAE RS A S R G W R 2R T R AR
FEAEAT, AN, £ R R R LR Mt 1A
PP R PIA AT B IR IR AR S R G
B ESEUR " o R X PR a0 B R e B
P, X TAEYI ARV SR U, Bb 575 3 P Y [ SR A7 B
WORRBE R AR E PR OCHE ™ LR 7 PR RE S i
Aok RIS e AR ol AR A — S DX P 2K 48 1 XL
RO FEA S RGN TS, 7T LR B 2R
PR, PREEIA Xt M TR BRI, i AL A
TEIRETS 2 A0 S5 M AT Re A iR B, A
FEAAR N M3t SR RO S5 AA R D RE A2 OC B 2R
BERF (3K o AR o) s BRI

salt marsh wetland; Chongming Dongtan;

tidal action; salinity;
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TRER IR Z RN A0 s KA T R RE RS 4R ey 1 4
FhF R IR R R

S IAHEER TR M, TSI B RS, R R
T 11 M DX R fpe R A T e 6 i OO 9] 1 2R g8 8 o e
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T[RRI AT 0 55% B AR e £ 7 b 30 7 X
S 4 FiEVE (AEBE) T HERR T Sl S YR TR AR
TF T R BRI AR A0S 1 b 2 Sh AR A I P AL A
5 AL 0 B AT I 37 52 T 14 55% B AR R R 7
RAAG NG BIR PR, ARG, I 1% X 38 1)
R B S It E S BRI
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1.1 AFREHER

SEUIAR MR VAV oAb 1 S I AR M 2 2R R R
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FEIPR R, 5% R MR VAR ) A B 2 S B
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HI 2B B, JF X A= B8 N 2 R sl iy i R AL~
PEFI A 7= HE SR, 5% W AR e 3 VA 1 b BT 7 UL
F Ry 8] B JE AR IE R H AL B H i
SEEIIZE 2.6 m, KEPFEIIZEIT 4 m ZIXIAEAL
P Fh N P25 [ Phragmites australis ( Cav.) Trin. ex
Steud.) , H. ALK 5 ( Spartina alterniflora Loisel.) F17k

T

=R BEE [ X Bolboschoenoplectus mariqueter (' Tang et F.
T. Wang) Tatanov) IR TRAY) ,ﬁ’%ﬁﬁiﬁﬁjﬁm' o
1.2 WRFE

1.2.1 #HZERLIEATERFET H T 2022 4F
11 0 50078 S5 B 2R 0 T8 8 3 X 3 ) ¥ = i
BORETE | H ALK EREVR S RIS MO AR B (oA
o4 FREE (AaBE) I E R, RERPEEE (A5E) KR
R 3 ARE T, Horb i = b R VR AR AR
BN EREIT TR 50 emx50 em, A K HRETE R
HEREIKINERNRETT AR 100 emx 100 em, BEJ7 [E]FE K
FalAET 10 m, ERANFET N, BEPLRAE 3 4>+ 4
FEG (IR 20 emx20 em,0~10 em +)2), 2 B4R
JEeds  RER AT - HERE ST S = IR
ArHe AR ZER AT | L BE A 0 P A Rk X 52 5
SEALTTRERE RS, R — R 9 A IR S
TRAIS], AR T G 2 A% 4%, 7 24 3 A
Oy AT T 2 S

1.2.2 RERFEH LR EIEF M TER L
SEEGF 2023 4F 3 H & 10 A 7EAEZR I K2 A% el Y
T IEAT, MR 5% U 2 M R 7 0 ) - SR LU
TG DX 358 0 5 47 3 KA R 7100 S DAYk K T
AR B (R H ) R3O AGE & B oRoK, DA R 3
i) KXt HE(CK) |, 18 4R & ( NaCl i 5 43 41) 0.0% |
0.5% .1.0% . 1.5% V) S /K% 1.3 .7 F1 10 d 28 H.
SRR BEASALI 3 A, 3R 204 AL H G TR
B (HAR 16 cm 5 17 em) WA 1 2B LY,
PABH 13280 B v F R SR TG FEAE A 2 A

12 em WTEHANVD . BJm  FF A 4 R L3R
i I S AR TC W VD R b PR EE 2 em, WK
AP K53 (8:00—9:00 ZE47) (i (20:00—21:00
ZeA) 2 K, RMRIRIBR LY 12 h WD H RN i, A4
PRIt LA 24 DR T 9% T 7 R B A, R T R
T, B H S GETH 25 Z i R A b 28 S i,
FREe Wl 22 2 J N e 187 1k, A SEER T &K
B3t 139 d,
1.3 HIEAEMS R

AR A, TSR RO (LA )
PLARE 7 R S5 M 7 BB PO AR ) AR R 5 B (PR T
P EFEY R EL) | Partrick 4 & J& 45 %%, Simpson {1
PUEFEEL Shannon—Wiener 84X . Pielou ¥ 5] 8%k .
Sgrensen F5 XA Jaccard F840' . FIH R 4.2.3 #fF
[ vegan Fll geplot2 AL UE1T A B & 2 4 KU (NMDS)
SyBTIT LIl BEARY B AR ORI stress (W7, — i
TEOLT , stress fH/NT 0.2 By &3, P (/R 434 (0]
Z5, P AH/NT 0.05 22 7 2 F FH vegan Fl
tidyverse ELIEFFRERE (EHE) SRIEAIVE K BIAA0 15 2%
I fift  residuals 2 7 A58 K i BE 1 34, A SPSS
26 FRAFET 7 225381 (ANOVA) >R H Duncan’s 2 i
T2\, P EH/INT 0.05 Bf 2257 B %,

2 HERAH

2.1 PR INSAE 53 AT

TR 5 B 2 R T b YA DX SO [V (A
Be) TSR R AR RE TR R L SR 1, AN
[FIREVR (LR85 ) |6 BE RN KRR T 3 b+ R &
TP RIRRE W3R 2,

T AR N R VR M 3 v DX B 4 AP TR (A
B2) i 3 Rh - PR SR W i 13 FhEY), SRR T 7 #
12 )&, — kR EEE D E( Digitaria sanguinalis

®1 ESRRARESZRBIEERKEAREE(ER) HEMNTFERREMRENY T ERN

Table 1 Species composition of germinated plant communities in the soil seed banks of different communities ( habitats) in the coastal area of

Chongming Dongtan salt marsh wetland in Shanghai

Al Family J& Genus i Species

W =W EEBREYS X Bolboschoenoplectus mariqueter community
KiE+ Euphorbiaceae Kk J& Euphorbia PEI& Euphorbia helioscopia
RAF} Poaceae P25 )& Phragmites 725 Phragmites australis
ARAFE} Poaceae =5 Digitaria o Digitaria sanguinalis

ARAE} Poaceae o, %)@ Digitaria

Tt 15 Digitaria ciliaris
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£4E3R1 Table 1 ( Continued)

#} Family J& Genus i Species
ARAF} Poaceae %)@ Eleusine H 5 Eleusine indica
FELER] Rubiaceae FihiEE Galium PIPIIE Galium spurium

PHHE} Cyperaceae
H ALK EREIL Spartina alterniflora community
Kk Fl Euphorbiaceae

W AR BERE X Bolboschoenoplectus

K& Euphorbia

W = BE R X Bolboschoenoplectus mariqueter

PR Euphorbia helioscopia

ARZAF} Poaceae RS Setaria TR Setaria viridis
ARAF} Poaceae I fEJ& Digitaria Iy Digitaria sanguinalis
ARZAF} Poaceae I f5 & Digitaria Tt 5 J% Digitaria ciliaris

4P} Asteraceae
PHEER}L Cyperaceae
VPERL Cyperaceae

TR} Amaranthaceae

W56 )& Tripolium

W = AR BERLJE X Bolboschoenoplectus
IKZ )@ Schoenoplectus

W8 Suaeda

W%E Tripolium pannonicum

1 = A BE L X Bolboschoenoplectus mariqueter
=& IKZ Schoenoplectus triqueter

3% Suaeda glauca

PR Phragmites australis community
K% #l Euphorbiaceae Kk J& Euphorbia PR Euphorbia helioscopia
ARAF} Poaceae 25 JE Phragmites 125 Phragmites australis
RAEL Poaceae 5 1%J& Digitaria I Digitaria sanguinalis
RAF} Poaceae L FEJ& Digitaria T+ 5 F& Digitaria ciliaris

IPHEE} Cyperaceae
Fe#¥EA: 5% Unvegetated habitat

= EEEJR X Bolboschoenoplectus

1 = FZFE L X Bolboschoenoplectus mariqueter

RAFEL Poaceae I f5I& Digitaria I Digitaria sanguinalis
ARAF} Poaceae g Digitaria T+ Digitaria ciliaris
B} Asteraceae YK Youngia FHY3E Youngia japonica

SREE S Lythraceae

TJEEE Lythrum

T8 Lythrum salicaria

F2 AEBE(EE) HBENEAART LEEPRESTEMILEXE T EMFERLEDHYITEY
Table 2 Species frequency of germinated plants in the soil seed banks of the coastal area of Chongming Dongtan salt marsh wetland in Shanghai
under different communities ( habitats) , salinities, and waterlogging frequencies')

AR (5T s R

ENGEN 7 T AR AR AR Yy AL

X B2 F) ) o 3

Species frequency under different

R Species frequency in different - > Species frequency under
Species?) communities ( habitats) SPF’CIB.S frejquency n different salinities waterlogging frequencies
the control group

Cpw G Cpy UH 3t Total 0.0% 05% 1.0% 15% 1d 3d 7d 10d
Bm 0.333 0.020 0.078 — 0.108 0.083 0.188 0.125 0.083 0.042 0.167 0.083 0.063 0.125
Ds 0.059 0.098 0.078 0.020 0.064 0.250 0.208 — — — — — 0.063 0.146
Dec 0.059 0.059 0.078 0.039 0.059 0.583 0.083 0.021 — — 0.021 — 0.042  0.042
Eh 0.039 0.020 0.020 — 0.020 — 0.083 — — — — 0.042 0.042 —
Pa 0.039 — 0.020 — 0.015 0.167 — — 0.021 — — — — 0.021
Tp — 0.039 — — 0.010 0.083 — 0.021 — — 0.021 — — —
Gs 0.039 — — — 0.010 — 0.042 — — — — 0.042 — —
Sv — 0.020 — — 0.005 0.083 — — — — — — — —
Yj — — — 0.020 0.005 — 0.021 — — — 0.021 — — —
Sg — 0.020 — — 0.005 — — 0.021 — — 0.021 — — —
Ei 0.020 — — — 0.005 — 0.021 — — — — — — 0.021
Ls — — — 0.020 0.005 — 0.021 — — — 0.021 — — —
St — 0.020 — — 0.005 — — 0.021 — — 0.021 — — —

D Cy: MEEMBERRETR X Bolboschoenoplectus mariqueter (Tang et F. T. Wang) Tatanov community; Cs, : B.AEKTERETE Spartina alterniflora Loisel.
community; Cp,: P75 HEVE Phragmites australis (Cav.) Trin. ex Steud. community; UH; YG¥EZEBE Unvegetated habitat. —: JCAEY & No plant
germination.

2>Bm; W =B X Bolboschoenoplectus mariqueter ( Tang et F. T. Wang) Tatanov; Ds: o Digitaria sanguinalis ( Linn.) Scop.; Dec: T4 pE
Digitaria ciliaris (Retz.) Koeler; Eh: % Euphorbia helioscopia Linn.; Pa: /535 Phragmites australis (Cav.) Trin. ex Steud.; Tp: Bl5E Tripolium
pannonicum ( Jacquin) Dobroczajeva; Gs: PP Galium spurium Linn.; Sv. 2% Setaria viridis (Linn.) P. Beauv.; Yj: #5238 Youngia japonica
(Linn.) DC.; Sg: W% Suaeda glauca (Bunge) Bunge; Ei: 4% Eleusine indica (Linn.) Gaertn.; Ls: T 3% Lythrum salicaria Linn.; St; =
K24, Schoenoplectus triqueter ( Linn.) Palla.
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(Linn.) Scop.) FlF+ & & ( Digitaria ciliaris ( Retz.)
Koeler) fr) & 431 B AR 82155 , 43 51 2 0.108.,0.064 Fil
0.059, % T =W ERR R TV FLRL ( Cyperaceae ) ,
T SR J& T RASEL (Poaceae ) , H R Z 4
RAEYAE TIX 2 FF, B, RASEHF 7 FLRHE A
FEIX - SERD 1 PR AP VR 1) ML AR

i = RIS L AT PRI A 7 M
Horhifg =R BERT | 5 R R A RE H R, 430 R
0.333,0.059 1 0.059, H. ALK FHEVE 13 fh 7 2 3t
WAt 8 iy, Horh B fE T+ B AGSE ( Tripolium
pannonicum ( Jacquin) Dobroczajeva ) 351 B %5 &1 , 43
5147 0.098 ,0.059 1 0.039, 7 = Fif ¥k + Hefh 1 4t
WA 5 MY, o i = e R R 5 R A T Y
HRRER T, 34070 0.078, JGIMEAE 1% A S5 b 1 PR Sh i
th 4 MY, Hob T R R AR B, 8 0,039, TR
4 TR (A58 1 3R b 9 S AN T
B & . PP BE ( Galium spurium Linn.) F1 4 fiff ¥
( Eleusine indica (Linn.) Gaertn. ) {Y 7 =2 BE HL R
TEI IR 7 R d & BB, B3G9 B B Setaria
viridis ( Linn.) P. Beauv.) . B 3% ( Suaeda glauca
(Bunge) Bunge ) Fll =2 7K 2 [ Schoenoplectus triqueter
(Linn.) Palla){X7E B ALK FLRE V& 09 13870 1 72 bl
K, BESSE( Youngia japonica (Linn.) DC.)F1T
JEZE ( Lythrum salicaria Linn. ) {NAESGHEA: 35 (1 4 3£ Fp
TR A B

ANFIERBEAL PR 25 R, X BRI B 0.0% Ak B 2%
AT 5% Y AR R T 0 it 30 v DXl S D P Wi i 1Y
A 11 A, o AR 2 AR T
K%, P13 ( Euphorbia helioscopia Linn.)  $7 47 B 1) &
FOBTASSE AR ROR T SRS BREER BT 0.0% 4k
PR WA . s I =R K AR R BE 0.5% A BE
AW &, AU = B R AE XS B LA M #R E 0.0% |
0.5% .1.0% Fl1.5% AL FLARAF T K .

AR K AT AR AL BRAC AT, Xof B LA R o K 0T 48
1.3.7.10 d ARBRACPF T 5 B 2 e 4 718 260 b 30 A X35
ST R W S AL 0 AT 6.7 .34 RS B, AR
1 =M RERIAE 5 R BRI 30 &, M R R AL AE XY
MRALPRAEAT T Wi &, B BT | T SRR — A K 2
AHEHE KA 1 d AR BRZEAT T 8, L A AR #E 7K
WA 3 d AL B &, AR A R ATE W KO R
10 d AH A T ET A

AR B L4 R (NMDS) 4T85 5 () 1) iR

1.0

A Stress=0.05, P=0.002

0.5}

(00 ) SR S ) +

NMDS2

105 =0 =05 00 05 To0 15

NMDS1
—o—. =R RBEYS X Bolboschoenoplectus mariqueter ( Tang et F. T.
Wang) Tatanov community ; : B ALK FEREVR Spartina alterniflora
Loisel. community ; —8—. P =E#EYE Phragmites australis (Cav.) Trin. ex
Steud. community; ——; JEFEAERE Unvegetated habitat.

B

10 Stress=0.05, P=0.1 60I
0.5} + :
FR 1) S b
wn 1
a "
= . -
Z 05 "
-1.0 5
B R Y 1.0 20
NMDSI1
—e—. X The control; ——: ¥ 0.0% Salinity of 0.0% ; . R

0.5% Salinity of 0.5% ; —e—: 1L 1.0% Salinity of 1.0%; —e—; #hJF
1.5% Salinity of 1.5%.

C Stress=0.05, P=0.003

1.0

NMDS2

—o—. XTI The control; —e—; #/KANH 1 d Waterlogging frequency of
1d; : WEAKNIE 3 d Waterlogging frequency of 3 d; —e—. MK
7 d Waterlogging frequency of 7 d; —e—. #/KJH% 10 d Waterlogging
frequency of 10 d.

A BEPE (4E8E) Community (habitat) ; B: B Salinity; C. #57KAH0 3%
Waterlogging frequency.

B1 ETEEESHRE(NMDS) K LiEEERMETEIEILE
X i + R F R H R AE M B R O TR B AT

Fig. 1 Analysis on species composition of germinated plant
communities in the soil seed banks of the coastal area of Chongming
Dongtan salt marsh wetland in Shanghai based on non-metric
multidimensional scaling (NMDS)
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ANTFREYE (HEBE ) HHEFh T PR A ) HE 5 1) B B A
i, MU R FE A . SRR FE AL BRA T, X A
ERFE 0.0% A0 FEAHE T 1Y 3T AR B R AP RV o
BATARAESS 3 FIEE 2 BB, 55 A 3 Pk B Ab 2 5% 1
T SRR R AR R TE (AR AL A B A R
& 0.5% 1.0%H1 1.5% AL FREAF T 1) 38701 2 0 &
HYITRIE Y A TESE 4 208, = F A — e R B A
I, AN AR BT KA 7 F110 d
AbFRIEA T 1 SR R T R AR W RE VR B AR S A A
552 R, 3 R AEAE — R AR AL 5 At v AR A
FRAD PRI T 11 A X 12 W A A T 1 B
e M PERR BE AR . M 3R 1E 0 & M B %
PR SOR  , TEAS RIS (AR5 ) RIS () ZK A
FACPRIRAFT , 1 IePhT E B & WA R I8 Al A2 7
25 (P<0.05) ,
2.2 ST

v B AR A Y AV DX AN R RV (AR
55 ) LRI PR W M ) RV R AR G BT 2 R L
3, SR NIR G BRI 5 M AR R
R & A W B 75 B AR ABL, Serensen 8 EX AT Jaccard
TR R, 439 0.833 T 0.741, ALK HEREVR
55 S5 A R PR W R AR W BEV 1) Sgrensen $R
O Jaccard T8 E0 e/, 43004 0.333 F10.200, 15
X 2 FEEVE (A8 ) Rl 7 PR B & AP V5 1Y) 22
SR,
23 AEAREBEGTHEKEEMYMEZTES N

v B AR A Y AV DX AN R B (AR
55 ) TR P B KA R T (AR 2 B R Partrick

*3 LBERAMBTEMEEXEAEHE(EE) TEMTFE
A& HE B TE B0 Serensen F54FN Jaccard F551"

Table 3  Sgrensen index and Jaccard index of germinated plant
communities in the soil seed banks of different communities
(habitats) in the coastal area of Chongming Dongtan salt marsh
wetland in Shanghai

Hev% Serensen $5%K Jaccard 551
(45 Sgrensen index Jaccard index
Community
(habitat) Ciu Cs, Cpa Chum Csa Cp,
Cq, 0.533 0.364
Cp, 0.833 0.615 0.714  0.444
UH 0.364  0.333  0.444 0.222  0.200  0.286

D Cp s = HEBERREVE X Bolboschoenoplectus mariqueter ( Tang et .
T. Wang) Tatanov community; Cg,: H. f£ K 5 B 7% Spartina
alterniflora Loisel. community; C,,: PR Phragmites australis
(Cav.) Trin. ex Steud. community; UH; G e L B Unvegetated
habitat.

FEEREOLE 4, S5 R BRI SRR T
b 1 A ARV A X B ( CK) AR B 2514 AR AEL BR
WA (729.7 m™?) fE CK 1 T2 (FhEF 0.0% , ¥ K
W% 3 d) A FSAE T 1 Partrick 55 BEFS B0 & (24
2.000) , TEEREE 0.0% AL BRAAF R, AL K HREVR
TR ETE T3 (R 0.0% , K H% 7 d) Fl T4
(ERE 0.0% , WEAKIHE 10 d) LbFE L4 F ¥4 Fh 185
%, H T4 RhBE S AT AR R 2 B 5 (198.9 m ™),
MR 0.5% 1.0% F1 1.5% b F41FF A T5 (3
FE 0.5% , W5 KSE 1 d) 1 T13(FhEE 1.5% , 1 K55
1d) &b B &AF T A 1 A I W LA Y RETR Y
Partrick “F 5 JEHEBUIE CK A1 T5 AbFE A 0FF i (14
J91.333), PEERETE LR T EAE CKLUTL($
0.0% ,¥E/KHE 1 d) T3 . T4 T8 (ERJE 0.5% , Wi /K 4
F10 d) I TI2(FE 1.0% , HEKBF 10 d) A IS
THE R A&, o T3 AbFE A 0F T BRI R %6 fi
7 (281.8 m™?) | M7EEREE 1.5% kb FE 4544 T JCRb 18
KW KA REVE Y Partrick 5 S BZE CK A
T3 AEFRAAF T e (90 1.333) , JGiEAE B+ 3 Rh
TIEAUAE CK FIERFE 0.0% AL HRA M (KA 3 d BR
AN FEDEMFI A, TEERE 0.5% . 1.0%F1 1.5%4k
PR R TR T & % 0 R AP REVE 19 Partrick
FE A T1 AR AT 51 (0.667) o AHALT
CK Ab3, 55 5 Fnid /K Ab BRRAI T R 280 - Fh 71
W A HE W) 7% 1A PR %5 B A Partrick - & FE 48 48
TEMERKIIR 3 d AEBRAAE T, BALKFLRE IR B
TEHRDEMEAE B H IR 7 R A T &, R E
1.5% A0 BRAC A, AN T — e B 1RV RN B A K A
7% IR T IEAE T13 B R A D EM T A
24 AEBE(ER) BEMBKARTEKTE
MY SRR R =EAEATEST

AR (A58 ERBE RN K AR i 42 T
IR e R T b S0 98 DX 3R - M b W R AR AT T
TR R R ZRE R RO R 5. 5 R Bon . 1 —
B HE FORE A MR T 2R W M R VR )RR 2
Partrick 8 Ji 45 30 A1 Simpson 5 #4435 45 ¥ 34 1§ 3
(P<0.05) f THA 3 R (LE5T) | e AR 55 4%
Pl PE B R R BEVE X 3 R PR A, T AR K S
7 ST RETR TR T W R A RV R X 3 A
BT E 2R, AR (5 TR 7 ik
Y FEVLE] Shannon—Wiener T80 Pielou 5] 5 15
BB EESR,



51 TooA2, AR ERPERNE KA L5 B AMEER VR D 30 DI M 1 A B 25 B R )

F4 LEERREHZEMIDERIEAREE (£H8) TEMTFEHLEYEENEKRZTEMN Partrick EFEHRHY
Table 4 Plant density and Partrick richness index of germinated plant communities in the soil seed banks of different communities ( habitats) in
the coastal area of Chongming Dongtan salt marsh wetland in Shanghai'’

g /% HKH/d Itk B /m™  Plant density Partrick £ 1540 Partrick richness index
No. Salinity W.alerlogglng

frequency B Csa Cp, UH Cpm Csa Cp, UH
CK 729.7 83.0 198.7 16.7 2.000 1.333 1.333 0.333
T1 0.0 1 663.1 — 182.4 33.2 1.000 — 0.333 0.667
T2 0.0 3 348.2 — — — 2.000 — — —
T3 0.0 7 265.3 49.7 281.8 16.6 0.333 1.000 1.333 0.333
T4 0.0 10 182.4 198.9 49.7 16.6 1.333 1.000 1.000 0.333
TS5 0.5 1 49.7 149.2 — — 0.333 1.333 — —
T6 0.5 3 66.3 — — — 0.333 — — —
T7 0.5 7 33.2 — — — 0.333 — — —
T8 0.5 10 198.9 — 49.7 — 0.667 — 0.333 —
T9 1.0 1 82.9 — — — 0.333 — — —
T10 1.0 3 16.6 — — — 0.333 — — —
T11 1.0 7 — — — — — — — —
T12 1.0 10 99.5 — 33.2 — 0.667 — 0.333 —
T13 1.5 1 16.6 49.7 — — 0.333 0.333 — —
T14 1.5 3 — — — — — — — —
T15 1.5 7 — — — — — — — —
T16 1.5 10 — — — — — — — —

e s V=W ERREVE X Bolboschoenoplectus mariqueter (Tang et F. T. Wang) Tatanov community; Cg, : HAEKFREVE Spartina alterniflora Loisel.
community; Cyp, : PR Phragmites australis (Cav.) Trin. ex Steud. community; UH; S B Unvegetated habitat. CK %718 The control. —
TeAEH#H & No plant germination.

£S5 AEBE(EE) HBEMEKIRT LEEARMES TR MG XS L EMTERLEWEEENERE MY S IEH( XSE) Y
Table 5 Plant density and species diversity indexes of germinated plant communities in the soil seed banks of the coastal area of Chongming
Dongtan salt marsh wetland in Shanghai under different communities ( habitats) , salinities, and flooding frequencies (X+SE)"

RIS (4:8%) HRR S/ m ™2 Partrick = & EE 54 Simpson It #4544 Shannon—Wiener 5 4{ Pielou 3 5) FE 5 %4
Community (habitat) Plant density Partrick richness index ~ Simpson dominance index Shannon-Wiener index Pielou evenness index
Cim 161.9+£37.5a 0.588+0.109a 0.483+0.081a 0.059+0.023a 0.076+0.028a
Cs, 31.2+10.6b 0.294+0.081b 0.281+0.076b 0.035+0.020a 0.051+0.029a
Cp, 46.8+19.3b 0.275+0.084h 0.248+0.075bc 0.043+0.022a 0.062+0.031a
UH 4.9+2.5b 0.098+0.051¢ 0.098+0.051¢ 0.014+0.014a 0.020+0.020a
IHE/% TR/ m™2 Partrick 35 FEEFE 5 Simpson A B HE %0 Shannon—Wiener $5 % Pielou Y57 FEFE 5L
Salinity Plant density Partrick richness index ~ Simpson dominance index Shannon-Wiener index Pielou evenness index
CK 257.0+£93.0a 1.250+0.218a 1.000+0.158a 0.171+0.069a 0.247+0.099a
0.0 143.0+35.2b 0.667+0.117b 0.602+0.100b 0.099+0.034b 0.134+0.045b
0.5 34.2+13.1¢ 0.208+0.066¢ 0.194+0.059¢ 0.009+0.009¢ 0.012+0.012¢
1.0 14.5+8.2¢ 0.104+0.054¢ 0.092+0.045¢ 0.009+0.009¢ 0.014+0.014c
1.5 4.1£3.3¢ 0.042+0.029¢ 0.042+0.029¢ 0.000+0.000¢ 0.000+0.000¢
KSR/ d FE bR RE/m ™2 Partrick F & JEH5 %L Simpson A FE %L Shannon—Wiener $5%% Pielou ¥)5) B 5%k

Waterlogging frequency

Plant density

Partrick richness index

Simpson dominance index

Shannon-Wiener index

Pielou evenness index

CK 257.0+93.0a 1.250+0.218a 1.000+0.158a 0.171+0.069a 0.247+0.099a
1 76.7+£27.5b 0.292+0.079b 0.278+0.073b 0.023+0.017b 0.033+0.024b
3 26.9x15.0b 0.167+0.081b 0.129+0.058b 0.024+0.019b 0.025+0.018b
7 40.4£22.5b 0.208+0.079b 0.194+0.073b 0.037+0.021b 0.053+0.031b

10 51.8x15.1b 0.354+0.087b 0.329+0.078b 0.033+0.019b 0.048+0.028b

D Cp s ME=REBEFREE X Bolboschoenoplectus mariqueter (Tang et F. T. Wang) Tatanov community; Cg, : BAEKTERETE Spartina alierniflora Loisel.
community; Cp, : P =EHEYE Phragmites australis (Cav.) Trin. ex Steud. community; UH; JtFEA5E Unvegetated habitat. CK; Xf B The control. []31]
ORTEING o8 22 5 B 3 (P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05).
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Bt 5 BE TR, 5% AR IE SR T8 10 Ml Vg DX e
SN PE B R AR YT 7% DA R % | Partrick 7+ & JiE
% . Simpson £ 345 B 45 %5 . Shannon — Wiener 15 %54 A1l
Pielou 5] FEFRBUEAR L T REREHE . XTI (CK) 4b
PRI L3k 5 e b s, 8w T HAD 4 FhEh
JEALBRAAT 3R 0.0% A0 FRAF T 1) 3k 5 AN 4845
W, BE R TERE 0.5% 1.0%H 1.5% P4
hIE 0.5% . 1.0%H 1.5% PNy ik 5 A6 R
A, Hax 3 Fhdh B A AR PRI C i 2 25 5

FEXT RRAL A AE T, 520 2R e T T80 b 3 v X 35,
R R A A VR Y AE AR B | Partrick

Jic lE?%&\Simpson £ 345 B 35 %5 . Shannon — Wiener 15 %%
I Pielou 342 45 B o 38 o T K% 1.3 .7 Al
10 d AbF %5 WEAKAI 1.3 .7 F 10 d Ab3E 450 If)
IR 5 AMRPR IR E 2

Tr 2 e R (3R 6) R BE (58) X520
Z IR VA T b 3 TR DX S SRR 1 R W M A TR Y
FEAR S BE | Partrick =& FE 48 8RN0 Simpson 0 #4458
W SE W AE 0.001 7K 1 I 35 5 2 0 A8 bR 95 8
Partrick EEE'E*E%&\Simpson A #5358 %4 . Shannon —
Wiener 5 40H Pielou Y5 BE4E 5L 5 S48 45 1Y 52 I 78
0.001 /K-F- 1 35 s B v (LR850 ) AR B8 A9 52 B A X

®o6 LERARMHZEMOERETENFERLAEYEENEKEENYMSHFIEEBNZERFESTY

Table 6 Three-factor analysis of variance on plant density and species diversity indexes of germinated plant communities in the soil seed banks of

the coastal area of Chongming Dongtan salt marsh wetland in Shanghai®

BAEHRNY F {8 F value of each index

SR EL

\?aible TR Partrick 5 T84k Simpson L3 L Shannon—Wiener 5 4{ Pielou ¥15] FE 645
Plant density Partrick richness index Simpson dominance index Shannon-Wiener index Pielou evenness index
29.41 s 13.99 s 8.95 sk 2.26 2.16

S 14.42 s 19.58 s 19.63 5.95 #ox 5.67 sk

F 1.57 1.73 2.39 0.13 0.24

CxS 4.30 sk 1.49 0.99 0.52 0.51

CXF 0.80 2.06 1.65 1.35 1.26

SxF 0.75 1.16 1.30 0.41 0.48

CXSXF 1.39 1.99 s 1.66 * 1.32 1.20

D@, BE% (4:55) Community (habitat) ; S; $5F Salinity; F; #/K453 Waterlogging frequency. * ; P<0.05; ## ; P<0.01; ##% ; P<0.001.

FERR 28 B RZ A AE 0.001 7K b 38 BRI (4285 ) Al
KA R B 22 B AE I XT Partrick 38 B 85000 52 )
15 0.05 K- b 25 s kv (A2 35) R R AT /K iR ]
(28 HAE X Partrick & JEFEECR Simpson L3
FEOWSEI AT HIFE 0.01 F1 0.05 /K- | 53 W K 4
R R FE R KR (1) 58 HAE I Bk 5 S FE b
AN
25 AEEE(4E) BEMBEKIETEELHE
S

PR (A5 ) R RN KR X AL A 4R
IR VA T 30T 1A DX 5k = R PR 1 R A BE TR 1 )
PRl 2 52 A7 48 25 50 i r B, S5 R LR 2, BEVR
(HEB%) R BRI A AL R T L1 S B AR ML
TVt 3T VAR DX 358 - 98— 2R 1T A ) A 0 R A
225 11.35% , Horh BEvR (LEBE) 3R BRI KA 32
X% DX 35 A 30 J2E 1 e A A T T A P A A 22 S Y
FHRBERESY BN 6.53% 4.05% F1 0.51% ; 35 5 Fivs /K
AR A AR, I R R FE S 0.26%

REE(55%) EhRE
Community (habitat) ~Salinity

MK
Waterlogging frequency
Residuals=0.887 9

E R E DO B (RBRE/NT 0 EU?&%*EE\‘) The percentages in
the figure are the interpretations (the data with an interpretability less than

0 are not shown).

B2 BE(4£ER) HEMEKAEN EBRBRERFEMIAER
BT IEMFERREMEENMHARNESRNTE N HEE

Fig. 2 Variance partitioning diagram of community ( habitat ),
salinity, and waterlogging frequency on the differenes of species
composition of germinated plant communities in the soil seed banks of
the coastal area of Chongming Dongtan salt marsh wetland in
Shanghai
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3.1 TEMFENGELEYEEST
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AR AL 20,619 HR PRI £
1M, % I AR M V9 30 7 DXl - S 1 P i & Y
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AT ER R

VE RS BIZR MR A 2 EA0 3T, 25 L AE K
BRI AR LA R T U AR . e AR B
SRR D R BT IR S Bl 4 e A, B e —
S vy B A W o8 2R M A TR
PRI ER VR R AR ) B SR R ST AR 1 =
MR RIAERK (BRI 1.0% ) AL BRI AT T B B IR 42 0
WNEFAER MR KA T, v LU A Fh 1
FNERZE T =5 R E ALK B AEIR AR ER K AL B
XA P B BBy 0, ELKS F8 3 95 U570 C 45 T
BH, Viek 5T T A4 & B & ( Watsonia Mill. ) #i
¥ Watsonia fourcadei J. W. Mathews et L. Bolus HYJ %
JR53TC AN W. fourcadei FERRAE B A BRZE T i i 28
PR35 gJa , AR R EA MR, KA
SRR R R 1 LM 1 A A RN L (H
TCH ALK &, 1 mT DU T 320 X = A
KFY T BT ) O IO B, X WA A SR
PSR BRI A TCME BTl 1 R XK
32 BE(ER)NIEMTEHRLEYRENZIT

BT (LEBE) X b1 5% B AR SR T 150 1l 7 DX 3
BT PR Y R ) RV 4 ) i AR A R
Partrick 5 JETEUM Simpson L H B T8 $ 12 7E B
FERC  Hor il = e R R RN T PR A A
5 A PR 2% BE | Partrick =& B 48 501 Simpson ff #¢
JEFREO B m T HAGRE R (2R 5%) . L B RERR

SRR 0 FEORR, AR B AR B R
DABhF R TR kb 78 21 8 Rk, R TR
(A58 T B - 3 b P %) 40 b 20 18388 5 A7 E 22
SRS SRR MR TR TR M AR M A (I = R R
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WeRER L R E S 3 T ARFE Y (B ALK D)
FEVR 1S3 R R R I AR 26 DL 5, J T D 3 R
564 F , H PSS T HALK BRI 1 + 5 R 1
JE o JGREAR BT R TR R A R E O 5
FE o HUEAT W E ALK ARTE — BB L s T
TSR PR A AR IR W RN L
3.3 EHEMEKMEN TIEMFERLZEYEEN
A

ERBEX T 5% B AR e R VA 1 b v X Jal - B
TREW AR I5 BOAR AR S BE | Partrick 425 BEFE 4L
Simpson B3 5 %40 . Shannon — Wiener #8401 Pielou
5] R B A 1035 50 0] VS 7K 380 3 X el - S e
TR KA RE VR () D P AL A AE S 25, 3
PR R R A R v T A 0 L P R JE AT
BIBEWOK AR & B oL, 5 R PRI o PR AR
TR G AT A PR 000 1) 55 53 W A A 3R BSEBH 1E b1 &
FNEH AR T R AR - 48 7 22 117 2% il ) T
IR 2, O A BT as R RN AR
BTN R EMY MR E S LR
EFARIC S ARHEIE AR AL 5, 5% B AR e
T P 3 Vg DX ol - Sl P Y A AL T Vi A AR
JE AN Z2 R RS AR £ B T i TR A , HL b o
HERER E 0.09% A0 B 5514 AR IR 25 B2 R i 22 ek
FERUR W TEE 0.5% 1.0% A1 1.5% B4 1F

AT R ARFR I th T 0] U i 20 i A 1Y 2
BT, T AT DATE — o B B L {2 gE B o Eh AR AR P
TFHYEE A& SR Na® X I W% A 0 BV L, T LA
TR Y e 2, 1R AR R IR T LA
& 25 3 43 A ) B 0 W R, R AT R A IR
HRSST S AR EER TR b K 2 B R B
JHL R B Rl PR BB R RS A A B
TSR BN R 0.0% Ab B A5 1 T i & , 1
TiliaZe A = K ZUANAEELE 0.5% MO ISR A 3 258 T
K, AT UL AIRER PR B AL i T B TN =k K U Rh ¥
G, A FEERE 0.0% ~ 1.5% Kb F 2514 F 9 4%
TR i b BRI W Kk, R =
BTN [F) B 345 1V B D B0 , P AR TR M A S R
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