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Abstract Soil salinity which is closely related to sodium Na content greatly affects vegetation pattern in beach wetlands.
Tidal flat reclamation is a popular way to increase land area in coastal regions of East China leading to landscape change
and successional development towards mesophytic communities in beach wetlands. The Hangzhou Bay is a world-famous

estuary gulf with extremely strong tide 1i. e. the Qianjiang Tide and located in the vicinity of northeastern Zhejiang
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Province in East China. The Andong Wetland located in Cixi City of Zhejiang Province along the Hangzhou Bay is a key
spots for northeast Asian birds migration in China. However it has been strongly affected by human activities especially
reclamation effects of human activities on vegetation and soil traits have not been studied yet.

To investigate the effect of reclamation on soil Na content and on the relationship between Na content and vegetation
pattern we surveyed plant communities inside and outside the seawall affected and not affected by reclamation by
transect sampling method in the Andong Wetland from 2003 to 2005. We also collected soil samples and determined soil Na
content by X-ray fluorescence analysis. We calculated Margalef index and Simpson index as measures of species diversity
and importance value as a measure of plant dominance.

Species diversity was higher inside than outside the seawall. Vegetation inside the seawall consisted of 11 plant
species which was relatively more dominated by mesophytes than that outside. Inside the seawall the most dominant species
was Spartina alterniflora and the second most dominant was Phragmites ausiralis. However only three species  Sp.
alterniflora  Scirpus xmariqueter and P. australis occurred in the natural wetland outside the seawall and Sp. alterniflora
and Sc. xmariqueter were the two dominants. Both the Margalef index R’ =0.732 P <0.01 and the Simpson index R’
=0.924 P <0.01 were negatively correlated with soil Na content. Inside the seawall soil Na content was positively
correlated with the important value of Sp. alterniflora R’ =0.802 P <0.01  but negatively correlated with that of P.
australis R* =0.607 P <0.01 . However outside the seawall soil Na content was significantly correlated with the
importance value of neither Sp. alterniflora nor Sc. xmariqueter. With increasing duration since reclamation number of
mesophytes increased whereas that of halophytes decreased. We conclude that long-term land reclamation significantly

decreases soil salinity which greatly influences plant species diversity and dominance in wetlands.

Key Words beach wetland land reclamation plant diversity soil salinity species dominance

34
56
2002
20 90 ’
Scirpus xmariqueter Phragmites australis
Spartina alterniflora
Solidago canadensis
' N P K

9 10 11~13

30°19'25"N 121 °15'28"E

http //www. ecologica. cn



4605

11 Na
10m 15.7 ~15.9 C
988.1 ~1197.2 mm 40a
6a
1.70m
5% 90% pH 7.2~7.5
- I.Im 0.46m
65.6% 50.97% pH 7.4~7.9
1.2
2003 4 2004 1 2004 11 2005 6
2004 11
GPS 2000m x
1000m 5 200m 100m
Im x1m 42 -
300m x 700m 3 50m
Im x Im 41
Im x1m
0 ~30cm 4.000g +£0.005g
X Axios
1.3
1
gm”’
2
v
14
RBI = / x 100%
RCO = / x 100%
RFE = / x 100%
IV = RBI+RCO +RFE /3.
3
Margalef D, = S-1 /InN
Simpson D,=1-YN,N-1/NN-1
N N, i S
SPSS13.0

http //www. ecologica. cn



4606 27
2
2.1
2.1.1
Suaeda salsa Tripolium vulgare Aster subulatus
Erigeron annuus Imperata koenigii Tamarix chinensis Setaria
virtdis 5 11 11 1 4
4
1
Table 1 Plants composition in the beach wetland
Family Genus Species
Gramineae Spartina Spartina alterniflora
Phragmites Phragmites australis
Setaria Setaria viridis
Imperata Imperata koenigii
Cyperaceae Scirpus Scirpus xmariqueter
Compositae Solidago Solidago Canadensis
Aster Aster subulatus
Tripolium Tripolium vulgare
Erigeron Erigeron annuus
Tamaricaceae Tamarix Tamarix chinensis
Chenopodiaceae Suaeda Suaeda salsa
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Fig. 1 Relationship between soil Na content and species richness index
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Table 2 Plant dominance comparason inside and outside the beach wetland
Dominance
Plots Species % % % %
RBI RFE RCO I\Y
Inside the seawall Phragmites australis 22.04 22.57 30. 34 24.98
Spartina alterniflora 59.79 40. 85 40.43 48.02
Scirpus xmariqueter 4.8 8.02 10. 45 7.76
Suaeda salsa 0.24 0.69 7.69 2.88
Tripolium vulgare 6.57 14.97 20. 04 13. 86
Aster subulatus 20.74 12. 12 12. 69 15.19
Setaria viridis 1.96 11.71 6.33 6. 67
Imperata koenigii 3.74 10. 1 7.37 7.07
Tamarix chinensis 4.6 29.17 0. 86 11. 54
Outside the seawallL Spartina alterniflora 70. 41 56.37 69. 05 65.28
Scirpus xmariqueter 86.22 93.24 86.90 88.79
2.2.2
F=13.665 P<0.01
3
R*=0.607 P<0.01 n=10
10 ~15g/kg 32.61g/kg
100% R*=0.802 P<0.01 n=10
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