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Abstract:[ Objective] The aims of this study are to reveal the differences in soil physical properties among
different vegetation types, clarify the impact of vegetation types on soil water conservation function, and
provide scientific basis for the evaluation of ecological and hydrological effects of vegetation restoration in the
Yellow River Delta. [ Methods ] Robinia pseudoacacia, Salixz psammophila, Fraxinus chinensis were
selected as the research objects. The characteristics of the soil bulk density, porosity, water holding capacity
and infiltration characteristics with 0—30 cm soil layer were studied and the soil water conservation function

of different vegetation types was evaluated by principal component analysis. [ Results ] Soil bulk density of
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Robinia pseudoacacia, Salix psammophila, Fraxinus chinensis, bare land with 0—30 cm soil layer was
1.28, 1.33, 1.39, and 1.44 g/cm?®, and the total soil porosity, capillary porosity, and non-capillary porosity
were 46.36%~51.75%, 38.52% ~40.91%, 7.24% ~12.21%, respectively. Compared with bare land, the
soil bulk density of Robinia pseudoacacia s Salix psammophila, Fraxinus chinensis decreased by 11.11%,
7.64%, and 3.47% , respectively, and the soil porosity increased. The maximum soil water holding capacities
of 0—30 cm soil layer in the four sample plots were significantly different (»<C0.05), and the values were
517.50, 501.00, 480.87, and 463.61 t/hm®. The capillary and non-capillary water holding capacities of 0—30
cm soil layer in the four sample plots were not significantly different (»p>>0.05), and the values were 385.23 ~
409.06 t/hm?” and 72.39~122.11 t/hm’, respectively. The stable infiltration rates of Robinia pseudoacacia ,
Salix psammophila . Fraxinus chinensis, bare land were 4.91, 2.89, 4.05, and 1.02 mm/min, which were
381.37%, 183.33% . and 297.06% higher than the bare land, respectively. The goodness of fit of the four
infiltration models was Horton™>general empirical>>Kostiakov=>Philip, Horton model could better simulate
the soil infiltration process in the study area. Two principal components could be obtained by principal
component analysis, and the cumulative contribution rate was 99.896%. Through principal component
analysis, two principal components could be obtained, and the cumulative contribution rate was as high as
99.896 %. The comprehensive order of soil water conservation function in the four sample plots was Robinia
pseudoacacia > Fraxinus chinensis > Salix psammophila > bare land. [ Conclusion] Judging from soil
structure, water holding capacity and permeability, the soil improvement effect of Robinia pseudoacacia was
better than Salix psammophila and Fraxinus chinensis. Robinia pseudoacacia may be prioritized in the
Yellow River Delta and in areas similar to its habitat.

Keywords: water conservation function; Yellow River Delta; soil hydrological effect; infiltration
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Table 1 Basic information of sample plots in the research area
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i 12.28 15.36 2.0X2.0 2.58 5.21 0.8

g 13.98 19.25 2.0X2.0 2.31 6.51 0.7

i 13.24 18.58 2.0X2.0 3.12 5.84 0.8
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- »Hj:EE j:igﬁﬁl/ BB Y B EBHE
W /cm (gecm ) FLEREE/ % FLEREE/ %
0—10 1.2540.01bD 52.81+0.38aA 37.86+0.96bB 14.96+0.86aA
b 10—20 1.2940.01aD 51.4940.19bA 39.8140.35aAB 11.68+0.45bA
20—30 1.3040.01aD 50.94+0.38bA 40.9540.51aB 10.00+0.45cA
0—30 1.2840.03C 51.75£0.96 A 39.544+1.56A 12.21£2.52A
0—10 1.2940.02bC 51.4940.69aB 39.264+0.09cA 12.234+0.70aBC
IR 10—20 1.3440.02aC 49.7340.57bB 40.494+0.66bA 9.24+1.06bB
20—30 1.364+0.01aC 49.0740.33bB 42.9640.65aA 6.1140.60cB
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0—30 1.4440.06A 46.364+1.98C 39.124+2.20A 7.24+4.17A
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Fig. 1

Soil moisture capacity with different sample plots
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Fig. 2 Process and indicators of soil water infiltration with different sample plots
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Table 3 Fitting parameters of soil infiltration models with different sample plots

) Horton F% e EAY g B Kostiakov 1 Philip

Fri a b k R? a b n R? a b R? s a R*
BB 5.227 9112 0.162 0.957  3.761  13.204  0.606 0,975 14269  0.286  0.965 12,889 3.071  0.992
PR 2969 6.610  0.085 0.991  0.615  11.094  0.342 0.970 11758  0.336  0.978 11,308 1.679  0.951
FIBE 4031 7401 0.063 0.959  2.274 13119 0.401 0.968 14103 0292 0.970 13.317 2,937 0.930
ME 0961 6175 0.077 0.995  0.203  9.465  0.490 0978  9.953 0482 0.910 10,554 —0.089  0.910
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Table 4 Total variance of soil water conservation function

evaluation with different vegetation types
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Table 5 Unrotated principal component matrix for evaluation of water source conservation function
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Table 6 Principal component score and comprehensive sorting
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