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Abstract

To address the problems of poor water infiltration, low water holding capacity and low water use
efficiency of clayey raw soil, we conducted a study on the response of biochar to water infiltration
in clayey raw soil by combining field experiments and indoor simulated soil column experiments.
The results showed that the increase of soil water-holding and water-holding capacity was ob-
vious with the addition of biochar, and the higher the amount of biochar added, the more obvious
the improvement of soil water retention and water retention. The simulation effect of soil water
infiltration process showed the best Kostiakov model. Biochar provides scientific basis and theo-
retical support for soil improvement and rapid soil aging.

Keywords

Biochar, Water Infiltration, Model Fitting

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

A= RAE IR T, SAMERE O TR, K NSNS, I A Rei 2 VB A B T
FROPRKTY, BIRFAET, BRGNS, X DU A AR A e R R [1]. Ak, s+
oA RIS BIUHTHE B AN B 3t o ) PO SR TR IO A R R R # o KX NIBRAR 3K ) 778
I E ST, NBIERE O E SO PR AR K A RARNEESE, BRI HRAR AN 3K et 72
[2]o KRB RdE ik HI NSRRI H IR EDK ORINAE ST, (et P R A Ragte. it
X EHOR N NS REA RA,  ESCHESE[312E T AN A 3Bt 25 AR R AR R IBUR NS OB
IR 1 IR K 30K NS RE T, KBS R AL, HIENB B E R, ANiEhE
J1id. TIRERLE EEOR, MREABH RN, HERPNSEN, B gEiE, BRI EM].
T B R, ARSI E, BT SRZBIEEM, NEFRN, R K SR K RN,
Gyt A ARARL, G R RERAE, R, TSR B K BE TR SR R R IR O

R BAT R SLRR S M B R BRI, RIS A 2R ANE R, BABERNE TN
PSS HRAE F7, TR LRy B B AL B A5 e AT A Dy — o A S R RN R[5 ARTT,  EMRS S
IRITHIREA S TIP3 B BRI SR ASR[6]. LRI, AWk AT DLRRRAD BT £ IR SR,
AT DLBE i e AR+ 1 SR BE AT [7]0 5 M S5 [8138 1 A IR 30 A ILAE W mT AR 2D £ B fE
71, BRI RN NVEBRE S, BEXPRE BT AR L, AR BN BN N A R A SR e G AR, 5]
A AN IR AL R AR AL [9], AT B IR RE I EE K AR A, AR H IS TR R it
it A BRON ARG i 2 = 38K 70 NI R BT ST AR R /b o

AWFFIET BN SRR, 5 AR i N A E IS, S AN R AR R e At
FIAERR, SR TTAW BN X E R N IR L e LB, B AR R B AR R s w4 -
SR I (0 it FH B A S 2 E R A i X Ky NS RERSE N, =& AR R NI R Jo A - I
RIS ROSLFE R (I TE DL AR MR O ORGSR SR R IR S HoR S

DOI: 10.12677/ije.2022.113041 352 A


https://doi.org/10.12677/ije.2022.113041
http://creativecommons.org/licenses/by/4.0/

HLE, 5k

2. MBI 55%

RIS XA T B S T3 E B E L EATZRIS BT S ek, 23006 X b AR 48 107°39'~108°00",
b4 33°59'~34°19", 7 TRt P -TFIREES, MIKEW, JbimiE/K, &3 i) EE X .

2.1. sEEatst

HEARA W R UK Bk A2 22 LE DR R BB K A FR A B AE P2 I AE D, AW R By iead 2 mm 55 46
HERVEY N EK, AR k . ST IR OB RS, BT B S EOR AT N 42 10
cm, = 50 cm HIE HLBEFE 1

2.2. SCEWIT

AR BN A 5 KRS AR S & 75, KRR B IK% /N X 15 4y, /NX RS 9 1.5 mx
3m, AEVRIEIETZE 0. 5. 10, 15, 20 tthm? (i Rl 1, LA F#4sidA BO. B5. B10. B15. B20)#% 5
ANAEEE, NXATERAHBENLX A, BB E 3 IRER . AR SMHE LIRRTT, 2N TH
Pl 582 LIRQ20 em)iB &3 5), I RIEKAFIEY—, REHRE. RE/DXBRAMERN N, Py K
TR 7 %, 5 2t AR Bt AE > 48 R 56 AR — 55, 409324 N: 150 kg/hm?s P,0s: 120 kg/hm?; K,0: 90 kg/hm?.

| 18m |

5.5m

3

Figure 1. The layout of the field test plot
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Figure 2. Schematic diagram of vertical soil column infiltration test
device
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Table 1. Observation indicators and methods
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Figure 3. Soil physical properties under different treatments
[E 3. TREIALIE T HIRIR M R
Table 2. Soil physical properties of different treatments
i 2. TEIIETIEYIRM R
ENEL G R (cm) +- 325 % (glem®) H S K (%) + LR (%)
0~20 1.39431 + 0.0077 0.17871 £ 0.01262 0.47384 + 0.00291
BO
20~40 1.42269 + 0.01892 0.15825 + 0.00183 0.46314 + 0.00714
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0~20 1.35578 + 0.03235 0.17266 + 0.00904 0.48839 + 0.01221
i 20~40 1.42587 + 0.0665 0.18987 + 0.00611 0.46193 + 0.0251
0~20 1.29648 + 0.0361 0.17633 + 0.00273 0.51076 + 0.00136
510 20~40 1.43827 + 0.02102 0.18006 + 0.00594 0.45726 + 0.00793
0~20 1.28809 + 0.00651 0.19525 + 0.00483 0.51393 + 0.00246
B 20~40 1.41681 + 0.01652 0.19832 + 0.00458 0.46535 + 0.00623
0~20 1.26649 + 0.01756 0.20095 + 0.0462 0.52208 + 0.00663
520 20~40 1.37759 + 0.04909 0.20993 + 0.00342 0.48016 + 0.01853
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Figure 4. Time course of wetting front under different biochar contents
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Figure 5. Variation characteristics of cumulative infiltration with different
biochar contents
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SRS, s MK, RENBHIZRIRIER WS, BN ISR R, R NS R
JIiiF 4y BO > B5 > B10 > B15 > B20. ic yulf: 0.148~0.502 HBE# YR & &GN EE N, £ HE
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Table 3. Fitting results of different infiltration model parameters
F# 3. FRINBEBESHUESLHER

ILIEAESE, o fHYEME: 0.375~0.532 H 54&WRENE 2
LEA AR A S5 B, AT LUK B Kostiakov A5 78 (R 40L& ROR 5 0F-«

- NG G
it S
BO B5 B10 B15 B20
S 0.902+0.124  0.873+0.133 0.81+0.112 0.75+0.124 0.642 +0.11
ic 0.176 £ 0.028 0.213+£0.0101 0.32+0.016 0.39 £0.0012 0.49 £ 0.012
Philip
R? 0.943 0.953 0.943 0.896 0.88
RRMSE 0.0275 0.0264 0.0257 0.051 0.055
a 0.980+£0.111 0.896 + 0.017 0.812+£0.135 0.73+£0.032 0.71+0.121
b 0.569+0.025  0587+0.012  0.571+0.021 0.592+0.011  0.572+0.014
Kostiakov
R? 0.988 0.992 0.976 0.986 0.986
RRMSE 0.0136 0.0115 0.021 0.031 0.015
DOI: 10.12677/ije.2022.113041 357 A


https://doi.org/10.12677/ije.2022.113041

HL e, ki

Continued
ic 0.927£0.102  6.198 + 0.330 8.21+0.261 9.57 £ 0.36 12.74+0.25
a 0.495+0.037 0438+0.013 0412+0.011  0.411+0.019  0.396 +0.021
rorton R? 0.92 0.96 0.94 0.91 0.94
RRMSE 0.0386 0.033 0.043 0.046 0.031
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