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Study on influence of different agricultural residue film amounts on soil infiltration process of light sierozem
BAI Yi-ru'?, ZHANG Xing'?, WANG You—qi'"*", ZHAO Yun—peng"?, WANG Yu'?

(1. College of Resources and Environment, Ningxia University, Yinchuan 750021, China; 2. Ningxia ( China—Arab) Key Laboratory of
Resource Assessment and Environment Regulation in Arid Region, Yinchuan 750021, China)

Abstract: In order to explore the effects of different residual film amounts on the infiltration performance of soil water, five residual film
treatments were conducted: 0(T0), 100(T1), 200(T2), 400(T3), 800 kg - hm™?(T4) with the object of light sierozem in Yinchuan Plain.
One-dimensional vertical constant head infiltration method was used to observe soil water movement under different amounts of residual
film. We also simulated soil water infiltration process with 4 infiltration models and evaluated their applicability. The results showed that the
cumulative infiltration decreased with the increase of the residual amounts. When the infiltration time was 390 min, the cumulative
infiltration decreased by 4.7%, 5.8%, 6.3%, 11% for T1~T4 treatments contrast to TO, respectively. The migration distance of dripping wet
front in the same time was shorter with the increasing of the residual amounts in the soil. The infiltration time of TO~T4 treatment were 390,
420, 510, 600, 660 min at the end time of infiltration, respectively, which indicated that infiltration time was prolonged with the increasing of
residual amounts. The stable infiltration rate of TO~T4 was 0.27, 0.24, 0.21, 0.19, 0.16 mm - min™', respectively, which indicated infiltration
rate decreased with the increasing of residual amounts. The R* of the fitted infiltration models was as follow: Common experienced model>
Kostiakov model>Philip model>Horton model. The common experienced model was more effective than the other models, and it was suitable
to describe the soil water infiltration process with residual film. The study indicated that the agricultural residue had a hindering effect on soil
water infiltration for light sierozem in Yinchuan Plain, and the influence degree would aggravate with the increase of the residual amounts.
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Figure 1 Effects of residual film on variation of cumulative infiltration with time
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Figure 2 Effects of residual film on variation of wetting front with time
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Table 1 Fitting results of wetting front variation with time under

different residual film

LA S Fitting parameters
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A B
TO 4.069 0.389 0.981
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T4 1.890 0.466 0.995
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Figure 3 The variations of infiltration rate with time
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(mm-min™, Mean+SD)

| PEABEE  BRABEE  THABEE
’ Initial Stable Average
Treatments . . o . e .

infiltration rate infiltration rate infiltration rate

TO 4.24+1.71a 0.27+0.04a 1.34+1.48a

T1 4.01+1.59a 0.24+0.04ab 1.15+1.36ab

T2 3.53+1.36a 0.21+0.02be 0.86+1.12ab

T3 3.05+1.13a 0.19+0.03cd 0.67+0.91ab

T4 2.73+1.13a 0.16+0.04d 0.55+0.79b

TE : [MFAR NG SB35 A BN 22 5 1. 35 (P<0.05) .
Notes: The different lowercase letters in a column indicate significant

differences among treatments (P<0.05).
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Table 3 Model regression analysis of soil infiltration process for different treatments

S oSl .)\éﬁ’ﬂ 6&%? Bormae F- 2t df }r‘/ﬂﬁﬁ ' Sl (ER AP e Toos PE
Treatments Infiltration model R 22RMSE 22MBE Standard deviation Mean standard error ¢ values  (df) P values

TO Kostiakov i(1)=4.3971% 0916 03958 -0.0690 26 1.344 5 0.3593 0.129 1.706  0.455
T1 e i(1)=4.098** 0928 0.3410 0.0661 28 1.249 2 0.3225 0.139 1.701  0.486
T2 i(1)=3.577%" 0930 0.2797 0.0559 34 1.038 4 0.244 7 0.155 1.691 0.482
T3 i(1)=3.07314" 0.936 0.2190 0.0447 40 0.8455 0.184 5 0.165 1.684  0.521
T4 i(1)=2.7720" 0.950 0.1700 0.0363 44 0.7457 0.1555 0.160 1.680  0.602
TO Philip i(1)=0.5%8.059:"°+0.285 0.880 0.4934 -0.0329 26 14112 0.377 2 0.060 1.706  0.477
T1 1O i(1)=0.5%7.493:°°+0.264 0.898 0.4203 0.0127 28 1.2797 0.330 4 0.026 1.701  0.468
T2 i(1)=0.5%6.525:"°+0.229 0.901 0.3438 0.0427 34 1.0399 0.2451 0.118 1.691  0.399
T3 i(1)=0.5%5.647:"°+0.181 0.906 0.2727 0.0334 40 0.846 4 0.184 7 0.123 1.684 0414
T4 i(1)=0.5%5.025:"°+0.179  0.919 0.2199 0.0610 44 0.725 6 0.1513 0.272 1.680  0.448
TO Horton i(1)=0.285+3.405¢ " 0.879 0.4997 -0.1542 26 1.084 4 0.289 8 0.315 1.706  0.486
T1 (s i(1)=0.264+7.437e % 0.686 1.6163 1.1501 28 2.4015 0.620 1 -1.614 1.701  0.020
T2 i(1)=0.229+5.12e70%% 0.922 0.6570 04169 34 1.538 3 0.362 6 -0.928 1.691 0.145
T3 i(1)=0.181+11.211™%" 0.515 3.0500 1.7781 40 3.3879 0.739 3 -2.323  1.684 0
T4 i(1)=0.179+13.534e""  0.587 3.7728 2.0847 44 3.9509 0.823 8 -2.481 1.680 0
TO WAL i(1)=-2.617+7.225:"""  0.965 0.2462 0.0048 26 1.4523 0.388 1 -0.009 1.706  0.763
T1 (s i(1)=-1.642+5.925:"*"% 0965 0.2246 0.0036 28 1.340 5 0.346 1 -0.007 1.701  0.791
T2 i(1)=-0.868+4.574"**  0.958 0.2098 0.0001 34 1.104 0 0.260 2 0 1.691  0.780
T3 i(1)=-0.576+3.744"*" 0959 0.1701 0.0009 40 0.894 1 0.195 1 -0.003 1.684  0.838
T4 i(1)=-0.378+3.226:"*  0.967 0.1354 0 44 0.780 9 0.162 8 0 1.680  0.895
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Figure 5 Changes of measured values and simulated values of cumulative infiltration with time under T4 treatment
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