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Abstract; The patch distribution pattern and distribution characteristics along tidal level gradient of
Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora Loisel. populations in Chongming
Dongtan wetland of Shanghai and its correlation with some environmental parameters were studied by
combined method of GIS technology with field investigation. The results show that there are forty-two
patches in a scale of 1 500 mx100 m. In which, patch number of S. alierniflora population is less (13
patches) but patch area and circumference all are bigger, appearing the concentrated distribution
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characteristics, while patch number of P. australis population is the most (25 patches) but patch area
and circumference all are samller, appearing the fragmentation characteristics. And patch and edge
densities of P. australis population are all higher than those of S. alterniflora population, but their
aggregation and connectance indexes all are higher. With reducing of tidal level, number of P. australis
population decreases and that of S. alterniflora population increases, and S. alterniflora population is the
main in middle and low tidal levels while P. australis population is the main in middle and high tidal
levels. There are obvious differences and correlations with different degrees in numbers of living plants
and standing dead litters of two species in different tidal levels, in which, there are significantly negative
correlations between total number of S. alterniflora individuals and number of living plants of P.
australis, and between number of standing dead litters of S. alterniflora and that of P. australis ( P<
0.05). In this region, all of pattern parameter values of landscape and patch type are higher, and
Shannon’ s diversity and evenness indexes also are higher. There are obvious differences in environmental
parameters in different tidal levels and environmental parameters are correlated with the distance to dam
at different degrees. Relative elevation in middle tidal level is the highest (9.2 m) and soil salinity in
low tidal level is the highest (37.17 ng -+ L™'). And with reducing of tidal levels, contents of total
nitrogen and total phosphorus in soil decrease generally, but total phosphorus content in soil is the highest
in middle-high tidal level and total nitrogen content in soil is the highest in high tidal level. There are
significantly negative correlations between number of living plants of P. australis with the distance to dam
or soil salinity, between number of living plants of S. alterniflora with relative elevation or total
phosphorus content in soil, and between total number of S. alterniflora individuals with relative elevation
(P<0.05). It is suggested that there is fragmentation phenomenon of landscape in this region.
Population size of S. alterniflora increases year by year and appears obvious competition with P. australis
population, and two populations appear obvious mosaic distribution characteristics. Because of low
relative elevation and high soil salinity in high tidal level, such microhabitat is beneficial to growth of S.
alterniflora but inhibit to growth of P. australis, thus may produce complicated locality influence on
spread and distribution pattern of two populations.

Key words: Phragmites ausiralis ( Cav.) Trin. ex Steud.; Spartina alterniflora lLoisel.; distribution
pattern; tidal level; environmental parameter; correlation analysis
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Fig. 1 Diagram of research plots and sites in Chongming Dongtan
wetland of Shanghai
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Fig. 2 Diagram of patch distribution of Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora Loisel. populations in
plot of Chongming Dongtan wetland of Shanghai
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Table 1 Patch characteristics of Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora Loisel. populations in Chongming Dongtan

wetland of Shanghai

itk PEHAFFAE  Patch characteristics RS PEHUFAE  Patch characteristics e BEHEFAE  Patch characteristics
e e F5Y

No. of ALY/ m? JiK/m No. of T A/ m? JAK/m No. of ALY/ m? JA/m
patch") Area Circumference patch! Area Circumference patch? Area Circumference
PA-1 493.56 87.89 PA-15 2125.12 299.75 SA-4 822.54 190.27
PA-2 444391 266. 37 PA-16 667.64 114.01 SA-5 40 210.60 1910.68
PA-3 2 027.31 190. 82 PA-17 310.24 85.63 SA-6 1298.38 209. 65
PA-4 3 397.58 338.77 PA-18 3.85 7.88 SA-7 1498.35 214.12
PA-5 3 898.51 271.13 PA-19 1.53 5.61 SA-8 5 624.28 349.96
PA-6 2 981.15 280. 14 PA-20 2.05 6.02 SA-9 1957.54 215.77
PA-7 1 266.69 170. 60 PA-21 4.77 8.41 SA-10 18 012.28 834.17
PA-8 1144.74 347.47 PA-22 2.06 6.75 SA-11 1 006.79 242.42
PA-9 2 336.47 549.42 PA-23 4.93 10.33 SA-12 1 439.40 259. 64
PA-10 1 469.70 201.54 PA-24 6.30 10.38 SA-13 2 780.74 302.94
PA-11 1612.84 160. 14 PA-25 666. 36 104.74 BP-1 443.17 165.70
PA-12 1 685.84 193.37 SA-1 138.22 45.83 BP-2 2 258.78 382.50
PA-13 6 861.22 633.89 SA-2 554.81 91.76 BP-3 30 751.28 3919.09
PA-14 2 682.91 316.61 SA-3 638.71 93.47 BP-4 529.20 154.21

D PA; PEEFREEBLSL Patch of Phragmites australis population; SA ; T ALK FEFFHEBLSE Patch of Spartina alterniflora population; BP; 4% FBEBE Blank
patch. BELUT-S7 = WIAL ) IAHK RBRTE Serial numbers of patches are marked from high tidal level to low tidal level.
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'ﬁble 2 Basic landscape parameters of patches of Phragmites australis

(Cav.) Trin. ex Steud. and Spartina alterniflora Loisel. populations
in Chongming Dongtan wetland of Shanghai'’

BURR B WU py . &KE/m

Type of patch Number Area Edge length
PA 23 4.00 26.69 5121.0
SA 11 7.58 50.62 4547.5
BP 3 3.40 22.69 4 650.5
TP 37 14.98 100. 00 8 370.0

DPA. PEERPFEREEE Patch of Phragmites australis population; SA; H.
ALK EFPEPELE Patch of Spartina alterniflora population; BP; 75 8
BEH Blank patch; TP BBEHRE Total patches; PPA . BEERTIEUE 433

Percentage of patch area.
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Table 3 Pattern parameters of landscape and patch type of Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora Loisel.

populations in Chongming Dongtan wetland of Shanghai'’

BEHes 1 - - P - .
" PD/hm LPI/'% ED/m + hm 1/ % Al/% CONNECT/%  L1SI CONTAG/% LDI/% SHDI SHEI
Type of patch

PA 1.5351 4.5653 341.7834 91.8436 98.5471 99.204 1 - - - - -
SA 0.7342 40.6219 303.507 1 95.116 7 99.2898 99.8216 - - - - -
BP 0.2002 20.8516 310.3815 92.2568 98.3138 99.8197 - - - - -
TP 2.4695 40.6219 558.6266 94.3933 98.8701 99.7314 6.5868 59.9671 0.7829 1.033 8 0.941 0

D PA . PEEFEEBIYE Patch of Phragmites australis population; SA : T ALK FEFEEBLLE Patch of Spartina alterniflora population; BP; %5 FHBEHR Blank
patch; TP: EBEH Total patches; PD: BEHUAEE Patch density; LPL: fe KEEHAEEL The largest patch index; ED: #1%%% & Edge density; 1J1: #
T 531335 5 Interspersion and juxtaposition index; Al BAERFIE AL Aggregation index; CONNECT: 43 B F5 %X Connectance index; LSI; SoUJE
PRFEEL Landscape shape index; CONTAG : & ZE 54U Contagion index; LDI: 543244541 Landscape division index; SHDI: Shannon ZFEPEFS
%4 Shannon’ s diversity index; SHEI; Shannon Y1535 %0 Shannon’ s evenness index.
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Table 4 Statistical result of individual number of Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora Loisel. in quadrats at
different tidal levels of Chongming Dongtan wetland of Shanghai (X+SE)!)

PEEREEL Number of Phragmites australis individuals

HALKERREL  Number of Spartina alterniflora individuals

b Wk AR &t

Living plant Standing dead litter Total

JEEN LA
Living plant

s Total number

Standing dead litter Total of individuals

H  2999.3+750.9ab 1249.3+623.2a 4 248.7+1 336.8a 6 778.3+2 524.2ab
3 870.3+514.8b
3 786.3+734.3b
9 178.3+1 147.2a 2 368.7+319.3ab 11 547.0+1 022.2a 12 390.6=%1 072.3a
9 298.7+511.6a

MH 2 221.0+932.3a
M 2 848.3+705.8a
ML 677.3x132.7b
L 0.0=+0.0b

402.7+49.9ab 2 623.7+933.0ab
1 122.7+429.3ab 3 971.0+1 149.6a
166.3+34.2ab 843.6+166.9b
0.0+0.0b 0.0+0.0b

361.7+86.5b 7 140.0+2 610.5ab 11 388.7x1 305.0a
1928.7+932.5ab 5799.0+1 207.8b 8 422.7x1 341.0a
670.7+54.1lab 4 457.0+£782.3b 8428.0x1 798.2a

1 831.0+875.9a 11 129.7+608.6a 11 129.7+608. 6a

D [51) sp A R B /INE kR 22 5 58 5 ( P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).
DTL, ¥ Tidal level; H: #5#i{ High tidal level; MH: H @43 Middle-high tidal level; M Hi#i{3 Middle tidal level; ML HEHEI{; Middle-low

tidal level; L: fIKI{3 Low tidal level.

2.2.2 MR FTHGMMERSN KT HL AR
WA 5 EAE K EN G TAER PR
TRMRBCR I ZAE AN M AT s 158 4 B HES R
NI, 10 S A AR PR RS 0] B e 1 32 R L T 8
Bsegr POl g, PSR, R E AR K R
SARRRERS I AL B N R ST 24 L, v A
N FZAE 55 H B R 2 R AR K B S A A 4
BOERT R R T RM . AT SRR (3R 5) .
J ST A R0 ST A A ) BR By ) R Y SR B
A IE A E (P<0.01) , B AR K BIE R pR A S 1

SRECR N 3 IEAHOC (P<0. 01) 3 {H B A K 5257 Al
TRBRECS P =35 SR R MR 2 B 3 7 AR G (P<0.05)
FEETE ARREL S B AR K B SRR B 5 I 2 ) BORH DG
(P<0.05) , UiHIFEZ 1 R Rt 8 v ) B ALK FEFp
FEAR BB 1 22, % A 355 THTBR A9 R FH 3 ok il
FELABE G5 B AR B AR A ]

2.3 AENMERAEMBEEKBESBIRESH
HIHE K15 AT

2.3.1 EIAEARE AR AR N BALR AR RS
M GETEE R (3R 6) R W] 5% I 2R R i A A 7
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(AT R A e 5 (9.2 m) , HAk b s e Ay, i )
AEAE TS A AF T v i B AP i o (L L v I I
PiFETT i, BEEIOL I REAG, 1358 ER EE L 18,01 ng - L™
F%2215.68 ng - L™ SR 5 & Wi T+, AR 00 B 07 1) +
AR f s IR F 3717 ng - L7, BEE AR,
SRR S R I AR L) ARk e BV RE AL 1Y
RRAR, 398 B 0URD B 7 i R 3 i T R H
VB e e v B M BAE TR S SR T T
R 1) e e R U] R A v A A T

S LRIFRRI A A R Pearson 831 5
’$I‘ﬁable 5 Pearson correlation analysis of individual number of

Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora
Loisel. in Chongming Dongtan wetland of Shanghai®’

$ek MK ZEEL  Correlation coefficient
Index Nyp Npp Nop Nig Npg Nog
Nip 1.000

Npp 0.924 * 1.000

Nop 0.994 % 0.961 *x 1.000

Nig 0.801 -0.580 -0.743 1.000

Npg -0.783 -0.935% -0.840  0.435 1.000

Nos -0.894+ -0.749  -0.860  0.969 ** 0.644 1.000

D Nip: P EETEAREEL Number of living plants of P. australis; Nyp : =3
A RBEEL Number of standing dead litters of P. australis; Nqp ;
P35 AR B Total number of P. australis individuals; Nyg: HAEKFE
TEARRREL Number of living plants of S. alterniflora; Npg: H ALK&
SEABRBEEL Number of standing dead litters of S. alterniflora; Nyg:
H ALK B EAREL Total number of S. alterniflora individuals. * ; P<
0.05; #* . P<0.01.

*6 LEZRFRREMARBUETNBIRESHUESER
(X+SD)"

Table 6 Determination result of some environmental parameters in
quadrats at different tidal levels in Chongming Dongtan wetland of
Shanghai (X+SD)"

5 PSR R S R SR DG . DA, R
i AR AR U SR B 3 A IE A DG
£7  _LEEARIRM NS IRESBEY Pearson XS

Table 7 Pearson correlation analysis of environmental parameters in
Chongming Dongtan wetland of Shanghai')

e b FIXKZEL  Correlation coefficient
Index DD RE ss N TP
DD 1.000
RE -0.393 1.000
SS 0.932 % -0.646 1.000
TN -0.972 #x  0.464 -0.951 = 1.000
TP -0.452 0.884 % -0.744 0.533 1.000

VDD, FEIRIIEEES Distance to dam; RE . A% 72 Relative elevation;
SS. A 4EERBF Soil salinity; TN ; S A S Total nitrogen content
in soil; TP + 8 B S i Total phosphorus content in soil. * ; P<
0.05; ** ; P<0.01.

2.3.2 FPERIBAFZHMKEL LFELAHAM L
Mo AT LIRSS W AR M 3 R B AR K RS
BB PRBE R T AH SC R AL 35 8, P I RIS AR AR £
55 R Y S B R b MR R N R W 3 UM G (P<
0.05) , 7 WA Ffi 232 W AR W0 - Jeh B 38 K, 2 =54
KB W2 BN, B AEK R FRRE I (AR 2505 AH X
FEFN - A9 S B i 1 A 0 2 TAH G (P<0.05) 5 B AR
KL EARE S AR R A R A R (P<0.05) . —
JHE AR XoF v R AT A AR 45 WS I ST () R0 S A iz 38
R B A XA R TR T R R Y B AR
KELFRE AR S S P E R4

*8 LBEHAMEHMANAEMELRERBSERSTESHN
Pearson 185 £ 4> 47!

Table 8 Pearson correlation analysis of individual number of
Phragmites australis ( Cav.) Trin. ex Steud. and Spartina alterniflora

A 1 1 ) Loisel. with some environmental parameters in Chongming Dongtan
Tidal level RE/m SS/ng - L™ TN/mg- g™ TP/mg- g wetland of Shanghai')
r%— High 3.1 18.01+0.72 1.60+0.18 0.39+0.03 %Eﬁ: #Ejﬁ,%éﬂ( Correlation coefficient
115 Middle-high 6.3 15.68+1.13 1.56+0.16 0.47+0.04 Index N N N N N
. Lp DP ™ LS DS i
1 Middle 9.2 21.50+0.57 1.24+0.11 0.46+0.02
fFI% Middle-low 1.1 30.68+0.78 0.96+0.11  0.39+0.02 DD -0.889 % -0.764  -0.874 0.604  0.616  0.678
1 Low 14 37.17+2.14 0.89+0.17 0.36+0.03 RE 0.716 0.574 0.676 -0.947 * -0.466  -0.935 *
SS -0.913*% -0.699 -0.868  0.832 0.500 0.841

"RE;Lﬂ{ffﬁifé Relative elevation; SS; 3k & SgilﬁsgglinAityu; TN: TN  0.859 0.678  0.826 -0.693 -0.555 -0.736

+ 1 B A A H Total nitrogen content in soil; TP 45 M R A Total P 0.636 0.358 0.557 —0.932 % —0.130 ~0.829

phosphorus content in soil.

— R, HF 7 R 4 5 9 B BT, AR X
FEBA, [E3 7 BOMSC T &S SRR A LIS TR
THETSE M, RS v R 5 B B L ) B ) R 3 B o P A 19
ZRMEAHSCHE 5 L R B2 5 BE SR I AY I g 12 12 35 IE A
PSSR ISEAlcE &3 E Nk PSR J5F 0in 5

D Nip: P EEVEIRREE Number of living plants of P. australis; Nyp : =]
FESARBEEL Number of standing dead litters of P. australis; Nqp ;
P35 RS Total number of P. australis individuals; Nyg: HAEKFE
TEARMEEL Number of living plants of S. alterniflora; Nyg: H ALK
SEAGEFEEL Number of standing dead litters of S. alterniflora; Ny :
H AL A SRS Total number of S. alterniflora individuals; DD Hf
JEMFE B Distance to dam; RE: AHXT &2 Relative elevation; SS:
HEEh B Soil salinity; TN + 4 B A A = Total nitrogen content in
soil; TP: HIEMBES & Total phosphorus content in soil. * . P<
0.05.
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