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Abstract: The Yellow River Delta is one of the most active regions of land — ocean interaction among the large river deltas
in the world. However the wetlands in Yellow River Delta have been suffering from soil salinity and increasing
degradation because of the coastal erosion and drying up of the Yellow River. Therefore it’s essential to develop efficient
ecoremediation methods on heavily degraded coastal saline-alkaline wetlands to protect wetlands resources. To study the
ecological effects of Suaeda salsa on repairing heavily degraded coastal saline-alkaline wetlands ploughing ( PG)

fertilization ( FG) and reed debris ( RD) were used for soil eco-remediation. The saline-alkaline soil eco-remediation effects
were investigated by periodic measurements of such variables as soil salt content Na® soil urease phosphatase soil
nutrient components and biomass density and yield of Suaeda salsa plant. The dynamic changes of different index and the
differences of three eco-remediation methods were discussed. The results showed that the Suaeda salsa plant could grow well
after the soil eco-remediation on heavily degraded coastal saline-alkaline wetlands. All three ecoremediation methods could
decrease the soil salt content efficiently. The Na™ content in the ecoremediated soil was significantly lower than in control

soil. Among three methods the Na® content in RD was significantly lower than in other two groups. The activity of soil
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urease and phosphatase in ecoremediation groups were higher than control which indicated that the soil fertility was
significantly improved. Compared with three methods the activity of soil urease and phosphatase in RD was the highest.
The contents of total N in PG FG and RD were increased 30.9% 31.7% and 28. 6% respectively and the content of
total organic C available P and K did not rise significantly. Plant biomass is one of the most important indicator evaluating
the plant growth condition. Compared with three methods the density of Suaeda salsa plant was FG < PG < RD and the
biomass of Suaeda salsa plant was PG < FG < RD. The results together indicated that organic matter adding is an effective

way for soil eco-remediation in heavily degraded coastal saline-alkaline wetlands.

Key Words: Yellow River Delta; degraded wetland; Suaeda salsa plant; eco+remediation
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Table 1 Soil properties of the experimental region
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Fig. 1 The dynamic changes of precipitation soil salt content with different eco-remediation methods at different times( A) ; The dynamic

changes of soluble Na* content with different eco-remediation methods at different times( B)
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Table 2 The dynamic changes of total organic carbon total nitrogen available phosphorus and available potassium in different treatment

Methods of treatment

Index Month
Control Fertilization group Ploughing group Reed debris
/( g/kg) 6 18.58 £0.03 20.63 +0.91 19.15 +0.15 19.94 +0.27
Total Organic C 7 18.23 +0.81 19.78 +1.31 18.93 +1.39 20.33 +1.15
8 18.90 +0.33 22.34 £0.65 20.96 +0.38 23.12 £0.38
9 18.58 +0.54 22.10+1.14 21.42 +0.59 22.47 +1.08
10 18.66 +0.36 22.11 +£0.56 20.81 +0.73 22.32+0.32
/( g/kg) 6 0.66 +0.03 0.68 +0.06 0.63 +0.02 0.70 £0.08
Total N 7 0.60 £0.03 0.66 £0.11 0.67 £0.07 0.76 £0.01
8 0.52+0.02 0.84 +0.12 0.77 +0.02 0.90 +0.03
9 0.68 +0.04 0.80 +£0.08 0.75 +0.03 0.86 +0.08
10 0.64 £0.05 0.89 £0.04 0.83 £0.02 0.90 £0.08
/( mg/kg) 6 9.02 +0.85 8.80 +0.19 8.02+1.22 8.22 +0.39
Available P 7 11.72 +0.31 6.30 +0.12 7.82 +0.59 6.40 +£0.42
12.16 +0. 46 11.07 £0.13 10.91 +0.37 10.80 +0.44
8.79 +£0.33 8.79 £0.52 8.26 +0.75 7.15 £0.04
10 11.57 +0.57 10.88 +1.13 10.51 +0.76 10.77 0. 66
/( mg/kg) 6 347.69 £27.23 398.04 +£25.99 329.55 +16.47 373.01 £2.09
Available K 7 251.68 +1.14 304.91 +40.95 253.70 +16.08 307.64 +15.07
260.24 +1.95 333.70 £5.46 278.71 +£30.78 345.68 +19.51
265.18 +5.11 355.84 +11.90 289.54 +36.43 338.43 +47.59
10 242.86 +1.78 354.77 +13.69 293.17 +34.23 358.35 +7.94
< < <
<
( )
15 .
o ? 3
< < (P<0.05) .
3 N N

Table 3 The effect of different eco\remediation methods on plant height aboveground biomass density and yield

ftem Month Fertilization group Ploughing group Reed debris
/em 6 11.86 £0.42 a 11.90 £1.55 a 14.66 +0.98 a
Plant height 7 35.33+3.29 a 33.54+1.74 a 39.11+1.42 a
9 47.03 £3.03 a 51.06 +4.15 a 56.11 +4.78 a
10 59.35+3.18 a 59.67 +£3.23 a 62.87 +4.98 a
(gl ) 0.47 £0.08 a 0.42+£0.03 a 0.51£0.04 a
Aboveground biomass 7 2.32+0.30 b 1.22£0.07 a 2.10+0.30 b
9 1.47 £0.38 a 0.84 +£0.01 a 1.25+0.17 a
10 2.29+0.35b 1.09 £0.05 a 1.45+0.04 a
Density/( /m?) 10 292 +74 a 365 +41 ab 531 115 b
Yield/( g/m?) 10 639.99 +77.60 ab 396.29 +12.13 a 771.12 +142.44 b
8 ; (P<0.05)
3
(1) .
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