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Abstract: [ Objective] The objective of this study was to determine the impact of the combined application of
PAM (polyacrylamide) and humic acid on the vertical infiltration characteristics of purple soil in order to
provide theoretical references for water and soil conservation, soil improvement, water regulation, and
efficient utilization of agricultural water resources in the purple soil region of western Sichuan. [ Methods] An
indoor soil column simulation experiment was conducted with one check treatment (CK, no mixing), three
PAM application levels (PAM-1; 1%, PAM-3: 3%, PAM-5: 5%), and two humic acid application levels
(HA-1: 0.1%, HA-5: 0.5%). Infiltration rate, cumulative infiltration volume, and wetting peak transport
distance were measured and the variation characteristics were analyzed. The infiltration process was simulated
and analyzed using infiltration models. [ Results] Compared with CK, the other treatments effectively
reduced water infiltration rate, and the infiltration rate gradually decreased with increasing application rate.

Under the same cumulative infiltration amount, the infiltration time of each treatment (except H,P,) was
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greater than that of CK, among which H,P; and H,P; were 14.7 times and six times, respectively, the
infiltration time of CK. H,P, had an infiltration time that was 25% less than CK. Within 220 min, the
wetting peak transport distances in all treatments were lower than that of CK, with the lowest wetting peak
transport distance (4,98 ecm) in H,P;, which was significantly shorter (57.67%) than that of CK. Model
applicability followed the order of general empirical formulaKostiakov formula Horton formula Philip
formula. However, the steady permeability rate (f,) of the general empirical formula deviated from the measured
values. [ Conclusion] PAM mixed with humic acid can effectively decrease infiltration rate, reduce cumulative
infiltration, and slow down the transport distance of the wetting peak. The infiltration reduction effect
became more evident with increasing application amount. The optimal treatment was H; S; Chumic acid 0.1 g/g and
PAM 3 g/g. Compared with other formulas, the Kostiakov formula was more suitable for describing the soil
water infiltration process in the study area.

Keywords: humic acid; infiltration rate; wetting peak; infiltration model; polyacrylamide; cumulative infiltration
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Table 1 Specific mixing amount of different treatments

" R B R, RSB
i L %ﬁfﬂfﬁhﬁ J (grg D Fﬁﬁ’i . :ﬂ)
H, P, HA-1 PAM-1 0.1 1.0
H,P, HA-1 PAM-3 0.1 3.0
H,P; HA-1 PAM-5 0.1 5.0
H.P, HA-5 PAM-1 0.5 1.0
H,P, HA-5 PAM-3 0.5 3.0
H, P, HA-5 PAM-5 0.5 5.0
CK 0 0
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Fig.1 Influence of different treatments on infiltration rate
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Fig.2 Influence of different treatments on cumulative infiltration
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Fig.3 Influence of different treatments on

migration distance of wetting peak
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Table 2  Significance test results of different

treatments on infiltration rate

MIRAB R/ BEABER, FHABR/

- T - -

(mm*min ') (mm-e*min ') (mm* min ")
Ji§ FE R 2.092" 0.029™ 1.983™
RV 2 T e 1.380™ 18,117 3.172™
R X BRABE  0.324™ 3.870" 0.388™

Hex BREFMERE(p<<0.05); * x FREFHEMRBE (p<<
0.01); ns BARZEFMREE(p>0.05., FH.
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Table 3 Significance test results of different

treatments on cumulative infiltration
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Table 4 Significance test results of different treatments on

migration distance of wetting peak
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Table 5 Fitting results of four soil infiltration models under different treatments
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