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Abstract; In order to explore the persistence of the effects of biochar application on soil moisture and
infiltration performance in black soil areas, biochar applied with 75 t/hm’ ( BC) and without biochar
(CK) were carried out for three consecutive years from 2016 to 2018. The indoor and outdoor
comparative tests of biochar treatment were carried out to analyze the soil moisture content of various soil
layers and the process of soil water infiltration. The results showed that biochar application could make

the soil moisture content of each soil layers increase and the extreme value ratio K, and variation

ek B, 2019 -01-02 & H . 2019 -04 - 01

BT : % A AR IR H (51479033 ) T 114 M5 1 1 %6 5128 90331 F (LBH — Z17017) AR AL A Ml 25l A A ok e
3 B3 T TR 8 5 30 % FF O (2017009)

PEBWA: BT (1961—) d BB 14 50, 5 M M K £ Y U 2R T 55 (4 5 E-mail: wyx0915@ 163. com

B : XM (1981—) 40 IR 11 8 R4 45 K B 5 H AT 55, E-mail . xiaolaida@ 163. com



94

BUKET 55 LW B X R K 43 B S T RE Y52

291

coefficient C, decrease. And the variation of soil moisture content, K, and C, was getting decreased with
the increase of biochar application period. From 2016 to 2018, the soil moisture content of the cultivated
layer was increased the most, which was increased by 14.54% , 11.48% and 7. 08% , respectively. The
biochar significantly increased the soil infiltration and soil infiltration rate, enhanced the soil infiltration
capacity and promoted the migration of the wet peaks. The order of soil infiltration in the BC group from
2016 to 2018 was 2016, 2017 and 2018, and the initial infiltration rate f, was increased by 70.48% ,
58.98% and 48.41% . The stable infiltration rate f, was 2016 BC treatment (1. 65 mm/min) , 2017 BC
treatment (1.22 mm/min), 2018 BC treatment (1.17 mm/min), 2016 CK treatment (0.46 mm/min)
2017 CK treatment (0.43 mm/min) and 2018 CK treatment (0.38 mm/min). And the 2016 BC
treatment humid peak was the deepest in 2016 to 2018 at 32. 24 mm. The indexes indicating that soil
infiltration performance was the best in the year of biochar application and then weakened year by year.
The soil infiltration amount had a good power function relationship with time. The wet peak migration
distance and time had a good cubic function relationship, R* was between 0. 963 and 0. 998. Comparing
the fitting results of three infiltration models of Philip, Kostiakov and Horton models, Kostiakov model
had the highest R* value (0.946 ~0.991) and the smallest RMSE (0.516 ~1.941 mm/min). There
was no phenomenon that the fitting parameters were inconsistent with the actual situation, also. In the
case of this study, the soil water infiltration process was optimal by Kostiakov model. The results provided
a theoretical basis for improving the soil water infiltration process after applying biochar in the black soil
region of Northeast China.

Key words: biochar; soil moisture content; cumulative infiltration; humid peak; infiltration rate;

infiltration model
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Fig. 1 Dynamic distribution of soil moisture in whole growth period
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Fig.4 Changing curves of humid peak migration

distance of each treatment with time
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Tab.4 Fitting result of each treatment of humid peak migration distance with time
0y hib 2 ki R? F
e f g h

CK 0.2777 -0.0027 9.15x10°° 1.989 5 0.992 441. 459
2016 BC 0.689 6 -0.0063 2.09 x10°° 2.5803 0.998 1 602. 799

CK 0.236 4 -0.0023 8.55x10°° 1.9189 0.968 103. 321
2017 BC 0.604 0 -0.0054 1.80 x10°° 2.498 6 0.994 590. 636

CK 0.1914 -0.0019 6.65x10°° 1.198 8 0.963 87.504
2018 BC 0.3913 -0.0022 5.18 x10°° 1.9307 0.993 505. 788

2.2.4 3 P B BRI RIS SR o Hr

Ry it — ST A5 A A5 A B B R )
AR O R DL K4S A B BT AE R X A AE P, 8
AB % B B R AR A B B04E )R Philip A58 D
Kostiakov 5%  Horton 574 3 A% H (1) A 5 55 4 ik
A A RINES PR, i 25 R A BUE
JEEIAN[0,1] R Az 1, F W] 05 AR 78 B %+ A
5 R R RE )RR 5 3 — B A 08 1 4L
A TR B AL B T 5 2 05 A RMSE #0136 B
AR Y 0L B B, Philip BERY A R 7E 0. 929 ~
0.968 2 [i] , RMSE 7£ 1.202 ~2.225 mm/min Z [i],
F W] Philip BRI+ 3E A5 2 2 B B F] OC R LG
R PE A, I e = S K 40 A VB BE T BRI R s R
RFELHK S AN B e ) Mk, i A 411 s th K E/N

MKl 2016 4 2017 4F 2018 43X 5 SR 3K
X NBRE I A — B, B Philip BB & M E A2
WRLIE -1.463 ~ — 1. 178 mm/min 5 N, 5 3¢
bR £AE AR I, Ho4& CK 20 £ 8 5 292 1 A 2% %%
% , It W] Philip B BUAE T T A5 B 5E . Kostiakov
BB R ¥ AR /N F 0.946, RMSE 7£ 0.516 ~
1. 941 mm/min {5 Fl N, R IZEBIN T+ 5 A B 3
% Bl B[] 25 16 A9 40 A B R4 . Horton BERY A R 7E
0.842 ~0.924 Z [a] ,RMSE 4% 4b ¥+ K F 2 mm/min,
[F] I A AL 1 S, 3, AN A A R AR R S
YHLE X, r Lk Horton £ BY A 3G A F 81 A& A 0 5% £
BAB A, B Kostiakov #RY fi Jy i & T 43 #7 R
- LY AR W o I i B 22 AR K Ay A B i
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Tab.5 Fitting results of three kinds of soil moisture infiltration models
2016 2017 2018
% 28 ¥ ¥ i
CK BC CK BC CK BC

s 24.87 43.90 24.20 39.57 23.22 37.59

f,/(mm-min’]) -1.249 -1.261 -1.401 -1.178 —-1.463 -1.458
Philip & 7l

R? 0.948 0.968 0.949 0.952 0.941 0.929

RMSE/(mm+min ") 1.259 1.716 1.202 1.921 1.252 2.225

a/(mm-min ") 10. 58 20.29 9.93 18.23 9.39 16. 80

-0.744 -0. 606 -0. 805 -0.61 -0.814 -0.659

Kostiakov 5 %I

R? 0.976 0.976 0.991 0.959 0.984 0. 946

RMSE/( mm-+min~") 0. 852 1.495 0.516 1. 749 0. 653 1.941

k 0. 498 0.438 0.697 0. 460 0. 688 0.516

f(:/(mm-min’l) 10. 98 71.98 11.82 59.27 -25.04 17.24
Horton 5 7

R? 0. 842 0. 882 0. 897 0. 891 0. 861 0.924

RMSE/ ( mm-«min ") 2.188 3.307 2.720 2. 882 2.022 2.312
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ANB A BB A B BR R H A B
RBBLAT s 40 b Fom 5K 4y A5l R BE ) 18] 42 1k
PR AR 5, S8 b K - HE K 4 A5 S R i)
S 003 i R L Kostiakov A5 51 4814 45 51 1) 2 5K
a FI b 7E45 40t F AE Wy o s 24 s m 3 AEG S
¥ oa 4% S 10.58,20.29,9.93,18.23.9.39

16. 80 mm/min, & %% o 7£ 2016—2018 4FE 4 [ # 1
9.71.8.30.7.41 mm/min, 34 Jill 2K 43 5 g 91.78% .
83.59% #178.91% ;BC 44l &S b 5 CK 41 kb
2016—2018 4E 43 3 14k T 0. 138 0. 195 F1 0. 155,
HK R 22,77 % 31,97 % 1 23. 52% , i B iti ¢ 5
SR a BRI 1B BOT-39 A8 HOR G 18 i i 12 3
BRIk 90% LA I, HLBf 5 it ¢ 4 BR 3 00 - 35 A 38 3
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