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Effects of Residual Plastic Film on Infiltration and Evaporation
for Sandy Loam and Sandy Soil

WANG Zhichao LI Xianyue SHI Haibin ZHANG Dongliang XU Pengcheng
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018 , China)

Abstract; The residual plastic film seriously affected the soil water infiltration and evaporation. Five
residual plastic film treatments were conducted to study the effects of different residual plastic film
amounts (0 kg/hm’®, 50 kg/hm®, 100 kg/hm*, 200 kg/hm” and 400 kg/hm”) on soil water infiltration
and evaporation characteristics, and the infiltration front, infiltration rate, cumulative infiltration,
cumulative evaporation and the evaporation rate were mainly studied based on the different residual plastic
film quantities for sandy loam and sandy soil, and then the performance of main soil infiltration and
evaporation model with residual plastic film was evaluated. The results showed that with the increase of
residual plastic film quantity in the soil, the infiltration rates of sandy loam and sandy soil were decreased
slowly, the time required for wetting front migration was increased significantly, and the sandy loam with
400 kg/hm” residual plastic film treatment (SL5) was increased by 27. 56% compared with that of non-
residual plastic film treatment ( SL1) at 30 cm soil layer. In addition, the cumulative infiltration amount
was significantly decreased (P < 0.05) in the same infiltration time, and the cumulative infiltration
amount of SL5 treatment was reduced by 52.01 mL (23.12% ) compared with SL1 at the end of
infiltration. The evaporation rate and cumulative evaporation were significantly reduced (P <0.05) with
the increase of residual plastic film quantity, the cumulative evaporation rate of SLS treatment was
30. 63% less than that of SL1 after evaporation, and the influence of different residual plastic film
amounts on sandy loam was greater than that of sandy soil. The four major soil water infiltration and

evaporation model were evaluated, it was showed that both Kostiakov and Philip infiltration models can
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well simulate the soil water infiltration for the soil with residual plastic film, but the Philip model had

better performance than Kostiakov model, and had better adaptability for sandy soil with plastic film

residue. The fitting accuracy of Black evaporation model was decreased with the increase of residual

plastic film quantity, but the Rose evaporation model was less influenced by the amount of residual plastic

film. So it can be concluded that the Rose evaporation model was more suitable for the plastic film

residual soil cumulative evaporation estimation.

Key words: residual plastic film; soil texture; soil water infiltration; soil evaporation; model
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Fig.2 Effect of different residual plastic film quantities and soil textures on wetting front and infiltration rate
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Fig.4 Effect of different residual plastic film quantities and soil textures on accumulative evaporation and evaporation rate
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Tab.2 Fitting effect analysis of Kostiakov and Philip infiltration models under different residual plastic film amounts

Kostiakov A 1 155 %I

Philip A B 557

4k 7 Yo7 JLA

obiy JLA

K a R? s A R?
WwE/em  PHEL MRARE/em %L
SL1 1.263" 0. 489" 0.014 0. 988 0. 986 2.812° 0.001° 0.010 0.990 0.988
S1.2 1.135®  0.486" 0.017 0.971 0. 976 2.629"™  0.002° 0.016 0.980 0.982
Wi+ SL3 1.078" 0. 485* 0.032 0. 980 0.974 2.528" 0.001° 0.015 0.982 0.976
SL4 1.003" 0.479" 0. 029 0. 965 0. 969 2.427"  0.001" 0. 022 0. 965 0. 970
SL5 0.935¢ 0.475" 0.041 0. 961 0. 962 2.352° 0.002° 0. 035 0.964 0. 962
Ss1 6.610" 0. 440" 0. 009 0. 991 0. 993 12.568*  0.409" 0.008 0. 991 0. 994
SS2 6.183" 0.438" 0.012 0.995 0. 995 12.026°  0.332° 0.008 0.996 0. 995
W+t SS3 5.625¢ 0.418" 0. 006 0. 989 0.998 10.559"  0.465™ 0. 005 0.999 0. 998
S84 5.221¢ 0.413" 0. 021 0.977 0.974 10.357"  0.345° 0.019 0. 985 0.988
885 4. 609" 0.383° 0. 025 0.968 0. 970 8.737¢ 0. 493" 0. 022 0. 989 0.991

T - [R5 B JR AN TR /NG 5% B3 b B W) 2% 53 4 25 (P < 0.05) , R[] .

£3 TRZEESFMHT Black 70 Rose & £ B & W R 517

Tab.3 Fitting effect analysis of Black and Rose evaporation models under different residual plastic film amounts

Black 7% J i 1

Rose 75 K Hi T

Jop: ¥yor JUfr 5 ) ¥yor R JLAT 5
F B R c D R
2/ em B B2 /em EHE

SLI 5.738  27.045" 0.010 0.992 0.992 o’ 27.783" 0. 008 0.989 0.991
SI1.2 0° 24.997" 0. 009 0.991 0.992 0.009"  24.921" 0. 009 0. 990 0. 992
ThE 4 SL3 2.158" 22.486°¢ 0.021 0.984 0.988 oP 22.763°¢ 0.017 0.987 0.988
SL4 0° 21.385¢ 0.014 0.981 0.990 0.338* 18. 5241 0.010 0.991 0. 994
SL5 9.172° 17. 663" 0.034 0.980 0.985 0. 000" 18. 8424 0.021 0.982 0. 980
Ss1 0° 64.353" 0. 048 0. 945 0.950 0.561°¢ 59. 604° 0. 044 0.950 0.951
SS2 0* 60. 174" 0.079 0.943 0.948 0.833°  53.122" 0.038 0.952 0. 950
[ SS3 0° 55.529¢ 0. 092 0.928 0.939 1.429"  43.425° 0.075 0.944 0.948
Ss4 0° 52.180" 0.114 0.920 0.920 2.937"  27.314¢ 0.061 0.946 0. 956
SS5 0° 48. 598 0. 390 0.878 0. 881 4. 484" 10. 626° 0.036 0. 961 0. 965
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