D HEREDURE TR 31 ke

Journal of Drainage and Irrigation Machinery Engineering

38 EH 3 W
Vol.38 No.3

Wy ek Sy - HEK 5y i B8 AL
5 B

iﬁf]%ﬁ’l’z, @éﬁi‘(ﬁl’z, é]’__;gl,Z* ’%#&ﬁlﬂ,
54", I g

(1 FRIEREIREABE, 75 1 75002152, RXAFORE -SSR F W ER S
fRBA S22, T/ HRJ1 750021)

WE: AT TRESFEMTTHELR 2P L LB K EHRFELABY R, ATEL X RN L
RS X AFRITR 45 0% ,1% ,2%F= 3% 0 el 4 L3E R R A A dp R3] & A fe KT LA
PRI AR ML FTASL R R afe Rk RAEKE afFRE fofey HEF LE KBS
FAE AR TAL AR5 R R A Rk o) 1% ,2% F2 3% 49 LIEARRA KB 0% 38 T
2.98% ,6.45% %= 1.94% , £ My R e mb % T LEANB R F R F T LIEH KM, Philip A1k
Kostiakov B A & Jm e Rk th R B s t5) £ & sk dm F LIE AR S NGEAR; A R MmILH) 1%,
2% F 3% e kb AR AR A KB H1 45 0% 38 m T 5.05% ,8.33% 4= 9.85% , thFo S K B 5 RV T
45.71% ,62.86% %= 14.28% , % ¥ % #m3E & T L3 H7K 4 /1 ; Van Genuchten ¥ 1% ,2% ,3% 4 5
Hoa# 0%V T 31.90%,29.25% ,19.23% ;n 4318V 7 0.28%,0.16% ,0.66% ; £ ¥ %
It 1% ,2%Fa 3% 49 4 fa 3 3B 5 A 55 0% 8,V T 58.46% ,77.96% 4= 89.28%. & 4 3 3w &
BT EELEM T LBEAREKE, RGT LEH M.

KER: AME NS K AFAHK, THLE; 2 L

RESERE. 2779 XHIRE: A XEHE: 1674-8530(2020)03-0292-06

Doi: 10.3969/].issn.1674-8530.19.0171

EHE, B4R, B—H,F EYRITBF T TEAKSIEBEHESERN[J] HEN T2¥1R,2020,38(3) :292-297.
WANG Youqi, BAO Weibin, BAI Yiru, et al. Effects of biochar on soil water transport characteristics of Heilu soil[ J]. Journal of
drainage and irrigation machinery engineering ( JDIME) , 2020,38(3) :292-297.(in Chinese)

Effects of biochar on soil water transport characteristics of Heilu soil

WANG Youqi'>, BAO Weibin'>, BAI Yiru'*"* , LU Xuee"*, XIA Zishu'?®, YANG Fan'?, ZHONG Yanxia'"’

(1. College of Resources and Environment, Ningxia University, Yinchuan, Ningxia 750021, China; 2. Arid Area Characteristic Resources

and Environmental Governance Department of Education International Cooperation Joint Laboratory, Yinchuan,Ningxia 750021, China)

Abstract; Biochar applied in soil can alter characteristic parameters of soil water migration in Heilu
soil in the southern Ningxia mountain region. A typical Heilu soil in the region was selected to the study
object. Then, a soil amendment—biochar was added into one-dimensional vertical and horizontal soil
columns in four proportions, such as 0%, 1%, 2% and 3%, to explore the change in soil water trans-
port characteristics, namely, infiltration rate, saturated volumetric water content, saturated hydraulic

conductivity, and saturated diffusivity. The results show that soil water content in the soils with 1%,
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2% and 3% biochar is increased by 2.98%, 6.45% and 7.94% compared with the plain soil. The Phi-

lip model can reflect soil water transport process in different biochar mixing proportions more exactly

than the Kostiakov model. The saturated volumetric water content in the amended soils with 1%, 2%
and 3% biochar is increased by 5.05%, 8.33% and 9.85%, respectively, and the saturated hydraulic
conductivity is decreased by 45.71% , 62.86% and 74.28% , respectively. The parameter a in the Van
Gencuhten model for the amended soils with 1%, 2%, and 3% biochar is reduced by 31.90%,
29.25%, and 19.23%, and the parameter n in the model is reduced by 0.28%, 0.16% , and 0.66% ,
respectively. The saturated diffusivity in the amended soils with 1%, 2%, and 3% biochar is reduced
by 58.46% , 77.96% and 89.28% compared with the plain soil, respectively. These facts suggest that

biochar can improve soil structure, and can increase soil volumetric water content and improve soil wa-

ter holding capacity.
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Fig.1 Schematic of vertical and horizontal soil infiltration
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Fig.2 Progress of wetting front and cumulative infil-
tration with time in different biochar applica-
tion ratios
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Tab.1 Analysis of soil moisture infiltration model

in different biochar mixing proportions

Philip #5751 Kostiakov f55 7
x/ %
s R? a b R?
0 0.111 0.986 0.872 0.808 0.970
1 0.103 0.992 0.842 0.799 0.963
2 0.096 0.988 0.644 0.644 0.888
3 0.072 0.993 0.641 0.711 0.962
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Fig.3  Effect of biochar on saturated volumetric soil
moisture and hydraulic conductivity
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Tab.2 Parameters of soil moisture characteristic
curve in Van Genuchten model

s/(cm+ d/(cm+ k/(em -+ 9/ (em’ -0/ (cm? -

min~%3)  min~03) min™")  min73)  min~3)

x/ %

a/cm”

0.111 0.631 0.036 0.396 0.054 15.281 1.067
0.103 0.551 0.019 0.417 0.054 10.406 1.064
0.096 0.500 0.013 0.429 0.054 10.812 1.050
0.072 0.370 0.010 0.435 0.054 12.343 1.060
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Fig.4 Linear regression curves
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Tab.3 Linear regression coefficient and saturated
diffusion rate D, and parameter L

x/% a Raz b sz D, L

0 0.213 0.997 0.311 2 0.994 1.502 0.651

1 0.201 0.999 0.182 7 0.976 0.624 0.241
2 0.194 0.999 0.1159 0.965 0.331 0.072
3 0.191 0.997 0.060 9 0.982 0.161 0.005
Y
3 & i

1) 0% ,1% ,2% F 3% %1% 3z 17 1 [8] 5331 4
240,291,318 F 432 min, % i 457 B AR & 7k &
/3514 0.403,0.415,0.429,0.435 ¢cm’/cem’ |, H 0% 4y
BRI T 2.98% ,6.45% F1 7.94% M FI #0% D 4y
B4 1.502,0.624,0.331 F10.161, kb 0% B8 T
58.46% ,77.96% 1 89.28%.

2) AW ] 1% ,2% Fi1 3% 1A FAFR
BIKEAF R 0%/ T 5.05% ,8.33%F119.85% , i3
FS AR > T 45.71% ,62.86% Fi1 74.28% , i,
B A e I B4 T AR S K R BEAIR T AR A
SRR B HE.

3) Van Gencuhten #528YA] DILLA it i AR 9 7 s
P 1 38 7K A3 R AE Bl 2%, Van Gencuhten FE8 H 1%
2% 3% a o 1% 53 58/0 T 31.90% ,29.25% Fi
19.23% ,n 43 S0 T 0.28% ,0.16%F1 0.66%.
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