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Abstract; In order to investigate the effects of the rate and particle size of biochar on the infiltration process and
water retention of purple soil, a one-dimensional soil column simulation experiment was conducted under the
condition of water accumulation. Biochar derived from rice straw was applied to soil in 4 application rates
(0%, 1%, 3% and 5%) and 3 particle sizes (0—0. 25, 0.25—0.5 and 0. 5—1 mm). The 0% application
rate was used as the control (CK). The results showed that the addition of biochar with different rate and par-
ticle size delayed the time of wetting front reached the bottom of soil column. With the same particle size of
biochar, the depth of wetting front migration and cumulative infiltration volume decreased with the increase of
the application rate of biochar (p <C0.05). The inhibition effect of small particle size biochar (0.25 —
0.5 mm) on water infiltration was better than that of large particle size biochar (0. 5—1 mm) at 3% of appli-
cation, The variation of wetting front migration depth with infiltration time demonstrated a power function re-
lationship. Meanwhile, biochar can change the distribution of soil moisture content and enhance the water
holding capacity of purple soil. The overall effect was 5% >3%>1%>CK, 0—0. 25 mm>>0. 25—0. 5 mm
>0.5—1 mm>CK. At 24 h after infiltration, the soil moisture content of each soil layer treated with biochar
was higher than that of control, of which the moisture content of 10 —30 cm layer of soil treated with biochar
was significantly increased (p <CT0.05), the average soil moisture content of each treatment increased by
6.48% —13.51% compared with control. The fitting degree of Kostiakov model to the water infiltration
process of purple soil after adding biochar is better than that of Philip model, R*>>0. 89. This study revealed
the change regulation of soil water infiltration and redistribution after the application of biochar, which can
provide a scientific basis for the application of biochar to improve soil water movement in purple soil area.
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6.86%0,14. 71 %M1 27. 4500, W IE 3 ATLAE A=Wyt i — & IF, A [R] IF 2207 o8 I AS TRl 428 1) A ) ik )
BT HIEMZERASR R, LT RERAB N RKB/MRX . CK10.2 cm),0.5~1(9.7 cm),0~
0.25(9.3 em),0.25~0.5 mm(8. 7 cm), H:H 0. 25~0. 5 mm K44 ¥ 2% %F BB (00 30 61 V8 FH B
3 POk AR [B] 22 5 TG T4 7 L (p=>0. 05).

15 15

g

ull\;;ﬂ 10 E 10F

" ]

” A &

& P —o— CK

[ s —— 0~0.25 mm
e (.25~0.5 mm
—&— 0.5~1 mm

] 1 1 1 1 ]
100 200 300 400 500 600 0 100 200 300 400 500 600
AR [l /min AR [l /min
a. EHRR20.25~0.5 mm b. &HRIEFE3%

B3 AEEVMRERAESHETRRANESENHEEML

2.3 EYkiEREMAEI NSRS HH M

KM Philip Ml Kostiakov A S HERYAU A 4 S A5 1 R Bl I 18] 22 A0 A9 b A2 . 4 50 it fin AS [ it 3 B f51) R AE
TR A=Wy ¢ I 19 5K 23 A8 MU DL BGE T 48 (0 1 M XY B A B RERY. n3R 2 F 7, Philip #281EL &
ML E RELR® 0. 780~0. 903, B4 S AL T HIERTII A B BE I 9 K/, ISR 2 AT LA M e b 3R
1 S EIRT CK. 4558 B/ni s b 3] /N T H R A B e ), & RARA TR E ABHOR £ 5L
EAA 228K, BB Philip #8175 A 1 56 BF 58 09 385 HI P 42 22, Kostiakov #58 f T %€ R 4L R* i 0. 897 ~
0. 970, MIRIYE R G S AT REEARY) &, b, BIRISH o (HFEA W) 5l M5 FOR AR i 28 AL L S Bk R
MABRIZAE - BT CK. Ui AP 5 A T H 30K 00080 T8, ARAEER) o [H339
CK K. Wit AP st 7 3 AB Ry i st =, (45 K 26 b 49 o () 0l o AR % . M4 o 1 X
THOR P BIFRES). LT E . Kostiakov BRI FH AR M ¢ I 56 0 1 B9 A i e 9 4005 72 B2 TR,



% 12 4 GRA, F: AW FAFTEEESEE L KD NE LB AL Y0 141

x2 EYREABFNEMFIMMETHLEKRSNESEBBSER

e Philip #& %1 4 Kostiakov #& %l ‘
S S R? a b R’
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DARG I - e LB i Bt . (EBEE AB i B AT . A W0k A6 WK AR Rl B eh s 2R K, SO AT AR 2
FHERFLER, WDt K Wi, AT BELAS K 4 s
3.2 At HIERKEE NI

A e e RS A AR R 2 R EOR T Y AR RE T D . R EUKE, A RE SN A EE N
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4 #Fig

AW RE A 3 AR I B IS B B, E KK A ABRTIELL 0. 25~0. 5 mm RLAR T Bl Az P % it FH o
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