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Effects of straw and plastic residue film on soil water infiltration in farmland
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Abstract; In the dryland farmlands of the Loess Plateau, residual straw and plastic film commonly coexist.
This study was conducted to investigate their effects on soil water infiltration. A total of 8 treatments were set up, in-
cluding 2 levels of straw addition (0% and 1.2% of soil weight) and 4 levels of plastic film content (0%, 0.04% ,
0.08% , and 0.12% of soil weight) , to analyze the movement of wetting front, infiltration time, cumulative infiltra-
tion, total infiltration, and infiltration rate under different soil additive conditions. The results showed that the mix-
ture of straw and plastic residue enhanced the blocking effect of residual film on the vertical migration of wet front,
and the coexistence of residual film content was the strongest when the residual film content was 0.08%. When the
residual film content in soil was lower than 0.08% , the cumulative infiltration and initial infiltration rate were signif-
icantly reduced by straw incorporation ( P<0.05). When the residual film content in soil was 0.12%, the cumula-
tive infiltration and initial infiltration rate were significantly increased by straw incorporation ( P<0.05). The deter-

mination coefficient R” of Kostiakov model and Philip model is close to 1, and the fitting effect is good. In summa-
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ry, when the plastic film residue content in the soil is low, straw reduces the infiltration capacity. However, when

the plastic film residue content is high, straw helps mitigate the negative impact of plastic residue on infiltration.

Both the Kostiakov and Philip models demonstrated a good fit to the infiltration data from soils containing straw and

plastic film residue in the Loess Plateau.

Keywords; water infiltration; straw; plastic film residual ; Kostiakov model ; Philip model ; Loess Plateau region
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Table 2 Fitting effects of Kostiakov model and Philip model under different treatment conditions
Kostiakov Philip
b3 P "
4 Parameter S50 Parameter
Treatment RMSE R? CRM CE ——————————————— RMSE R? CRM CE
K a S c
CK 0.333 0.724 0.2552 0.9969 0.0142 0.9969 0.446 0.048 0.3787 0.9931 0.0208 0.9931
P, 0.437 0.679 0.1782 0.9986 -0.0043 0.9986 0.574 0.041 0.2030 0.9982 0.0029 0.9982
P, 0.747 0.557 0.1455 0.9990 0.0024 0.9990 0.843 0.012 0.1999 0.9981 0.0073 0.9981
P, 0.600 0.586 0.2141 0.9980 0.0075 0.9980 0.726 0.016 0.2985 0.9962 0.0141 0.9962
S 0.408 0.707 0.1423 0.9995 -0.0042 0.9995 0.572 0.046 0.1800 0.9991 0.0031 0.9991
P,S 0.185 0.753 0.1094 0.9995 -0.0034 0.9995 0.298 0.028 0.0982 0.9996 0.0036 0.9996
P,S 0.331 0.636 0.2916 0.9964 -0.0103 0.9964 0.456 0.015 0.1771 0.9987 -0.0060 0.9987
P5S 0.465 0.701 0.7738 0.9909 0.0182 0.9909 0.684 0.047 0.9768 0.9856 0.0252 0.9856
70.05
a a 4
be _} be 0.8 a
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model parameters
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