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Abstract: Ecological water requirement is a hotspot in recent years. A lot of researches have been done to calculate the
quantity of ecological water needed and to elucidate the mechanism why and how ecological water is required. Little has
been done on the thresholds of ecological water requirement. Ecological thresholds of wetland plant species to the
environmental gradients is one of the key issues to ascertain the thresholds of wetland ecological water requirement.

Yellow River Delta, located in the middle of East-Asian Continent, is one of the three main estuarine wetlands in
China. Suaeda salsa salt marsh, covered most forelands in the Yellow River Delta, is an important habitat for the birds from
East-Asia and from East-Asia to Australia. It is also important to keep the natural succession of the wetland eco-system. In
recent decades, with the exploitation of wetland resources and the rush of environmental problems, this habitat suitable to
Suaeda salsa is degrading. The present paper was composed to answer the question what a water table depth degree and
what a soil salinity degree is suitable for Suaeda salsa.

Based on a extensive investigation on the habitation of Suaeda salsa in the Yellow River Delta, we contrived three
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districts (A.B.C) to do our research. District A was located in the very estuary of the Yellow River, and Suaeda salsa was
the only dominant species and had a great coverage in the district. District B was set in the region where the wetland
restoration project has been carried out, and since this region was irrigated with fresh water from the Yellow River every
year, it formed freshwater vegetation with reed and other hydrophytes, and Suaeda salsa can seldom be found. District C
was set in a saline badlands with rare plant species and a low coverage of vegetation. Suaeda salsa in District C distributed
only in a few small patches. We investigated 69 sampling sites in the three districts all together and obtained detailed data
on the vegetation and the growth of Suaeda salsa in every sampling site.

Based on the correlation analysis of biomass, density, height, coverage, abundance of Suaeda salsa , we chose biomass
as the biological index for further analysis. And the ecological thresholds of Suaeda salsa to the environmental gradients of
water table depth and soil salinity in the Yellow River Delta were analyzed using the Gaussian Model. The results indicated ,
the optimum water table depth to the growth of Suaeda salsa was about —0.42m, and the ecological thresholds zone was
[ -0.92,0.08] (m), and the optimum ecological thresholds zone was [ —0.67, —0.17] (m). To the soil salinity
gradient, the optimum was about 12. 71 g/kg, and the ecological thresholds zone was [5.17,20.25] (g/kg), and the
optimum ecological thresholds zone was [8.94,16.48] (g/kg). Furthermore, the effect of water-salinity interaction to the
growth of Suaeda salsa was discussed through analyzing the relationship between water table depth and soil salinity and their
interactions. By Ward cluster analysis using Gamma distances, 7 different kinds of clustered sampling sites were found.

With the changing of the water table depth and soil salinity, obvious succession of the plant communities was discovered.

Key Words: Suaeda salsa; ecological threshold; Gaussian model; Yellow River Delta; wetland
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biomass, based on the Gaussian Model data for biomass to water table depth gradient
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Fig.5 Quadratic nonlinear regression of soil salinity and the biomass, Fig. 6 Matching patterns of the Gaussian Model’ s data for biomass
based on the Gaussian Model with field data to soil salinity gradient
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Fig.8 The result of Ward cluster analysis ( Gamma distances)
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[F) 254 T /K 3RS BAE A R E A WA DR K B R R E IR, 54, EE KB AR, LIE
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TR, RRE A S R R VR 4 M el OB A ML 5 BB RO L 5 o R W, BT
B o LSEEE P S LB R BEE KR HE— R R, R B — P T I R B A B L %
i RRIMBBOY AR KPR IS . BREERNHESARKEBEEL B+ 2HE,

®2 T EAEMPKR B RAEH
Table 2 Water depth, salinity, main dominant species in clustered sampling sites

SH(FHIE)
52=3 REHL Parameters( average value) FEREF
No. Sampling sites A (m) H3(g'ke) Main dominant species
Water table depth Salinity
BM Tamarix chinensis, %} i E
1 c11.c12 <-1.16 524,25 Limoninum sinense, T8 & Suaeda glauca,

PR EE Suaedahete salsa, F 15 Artemisia
carvifolia
AS53 A54. A60. A61. A62. A63 . - . .
A64. AT0. AT1. AT2. AT3. AT4 S BRVE Suaedahete salse, 535 Phragmites australis
2 N N N N ; N -1.16 ~ -0.34 24.25 ~12.60 BEM) Tamarix chinensis, F3F Imperata cylindrica

A80 . A81. A82  A83.B1.B8.Cl1. i . ,
C2.C3.C5.C6.CT.CO (Linn. ) Beauv. , 3k Triarthena sacchariflora

A20, A30, A31, A32, A40, A43,

3 A44 A50 A51.A52 B3 B4 B5, —0.34~-0.12 12.60 ~8.06 ﬁg%hf;‘;i;:ﬁzt’mm
C4.C8.C10.,

4 :;i BA221B6A22 A23, AL A0 12 —0.09 8.06 ~3.50 g?;g;ﬁ:;;"z::i”

5 A00.A01 A2 A10. -0.09 ~0.09 3.50 ~3.38 g;gg‘:ﬁ:;;"‘:: ZT

L T

7 B7.B10 >0.12 <2.00 P43 Phragmites australis, BRRIEIR

Myriophyllum spicatum , &3 Typha orientalis

TEIE IR, BAKERS M2 PR S AR M A BB G5 R 1, (B S B 19 A RN 43 b 4R
Z B T HAb— A YRR E R R, Y S DI E . AT R A8 ) A S B E SUR S X
B =AEHKE, L BESHANEERRESEEN, EEAEE UL ASZIMY =S T ErE S MY
HESEREENE . RN ZE N Y SR AR RRE X T K 0 B O A 2 e bR (B8 3#E— B3R A
RS, 755k, X H = /A PR A 8 B 4510 R85 DA B At 3 X, o in [F) A s 12 7 1
BT = A AR E P i i HoAhh X, wRAEGH — T R,

#3 EHMINBEEEYE. KRN IESS BIF
Table 3 The biomass of Suaeda salsa water table depth and soil salinity in 69 sampling sites

R YR (g/m®) KB (m)  :HES(e/ks) a=:) YR (g/m’) AR (m) TS (e'ke)
Sampling sites The biomass  Water table depth  Soil salinity Sampling sites The biomass  Water table depth Soil salinity

A00 12.15 0.10 3.50 A71 821.04 -0.13 9.00
A01 10.37 0.10 3.00 AT2 818.88 -0.34 11.50
A02 8.12 0.10 2.50 A73 900.72 -0.26 10.50
A03 3.07 0.10 2.50 A74 610.35 -0.60 11.00
Al10 50.29 0.06 4.50 A80 826.48 -0.32 14.50
All 91.06 0.06 3.50 A81 451.52 -0.50 13.00
Al12 11.12 0.09 3.00 A82 962. 88 -0.30 12.00
Al13 85.44 0.05 2.00 A83 855.52 -0.40 8.50
Al4 30.47 0.11 1.50 A90 69.60 -0.70 2.50
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R YR (g/m®) KB (m)  :HES(e/ks) a=:) YR (g/m’) AR (m) TS (e'ke)
Sampling sites The biomass  Water table depth  Soil salinity Sampling sites The biomass  Water table depth Soil salinity

A20 140. 95 0.10 3.50 A91 137.84 -0.60 3.00
A21 98.08 0.09 2.50 B1 115.76 0.03 4.00
A22 19.20 0.10 2.50 B2 169.20 -0.02 3.50
A23 71.64 0.07 3.00 B3 689.36 -0.12 5.50
A24 8.77 0.08 1.50 B4 633.80 -0.05 7.00
A30 52.64 0.10 3.00 B5 128.91 0.00 5.00
A31 104. 80 0.09 3.50 B6 6.67 0.13 3.00
A32 57.60 0.07 3.50 B7 0.00 0.45 1.50
A33 56.32 0.09 2.50 B8 93.04 -0.12 4.50
A34 54.44 0.12 2.00 B9 6.31 0.29 1.50
A40 75.72 0.08 6.50 B10 0.00 0.67 0.50
A41 62.00 0.05 2.00 B11 19.88 0.10 2.00
A42 28.51 0.07 1.50 B12 8.49 0.22 0.50
A43 248. 80 0.03 5.50 C1 405.00 -0.25 19.00
A44 493.75 -0.27 6.00 c2 635.00 -0.43 16. 00
A50 104.31 0.05 4.50 a3 593.24 -0.30 18.50
A51 452.08 -0.14 7.50 4 27.18 -0.92 22.50
A52 384.73 -0.09 5.00 (05 388.42 -0.40 20.50
A53 841.85 -0.23 8.00 C6 599.60 -0.45 13.00
A54 702. 80 -0.29 6.50 C7 122.92 -0.63 20.50
A60 657.49 -0.49 10. 50 C8 193.60 -0.05 22.00
A61 238.10 -0.08 7.50 9 22.48 -1.03 23.00
A62 857.65 -0.28 11.50 C10 77.60 -0.80 18.50
A63 996. 30 -0.16 15.50 Cl11 5.32 -1.22 25.50
A64 1066. 46 -0.29 14.00 C12 8.18 -1.10 23.00
A70 883.59 -0.27 12.50
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