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Table 1 Physical and chemical characteristics
of the tested biochar

pH C/% N/% H/% C/N

10.45 73.49 1.23 1.31 69.58

2
Table 2 Physical and chemical characteristics
of the tested soil

1%
1% /%

pH (w/w)  (w/w)

/( g/em?)

6.84 1.62 0.15 64.7 273 7.8 1.23

1.2
SEC ( Soilmoisture E-
quipment Corp) 15
( Do N
o 3
24 h o
24 h
0.3 mL .
2.5.5.10.33.100.300
1 500 kPa.
o 105 C
24 h o 3 o
(1) o
m, —m
0, = m, Xp, (1)
0, (em’/em®)  m,
(g) my (g) n

(g/em’) o
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Fig.1 Measurement device for soil water content curve
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100 kPa
3
° Table 3 Soli hydro-physical properties
100 kPa of different biochar addition
o /% /(g/cm3) /% /% /%
i " CO 52.46 1.23 34.00 26.60 7.40
C5 59.44 1.04 37.19 21.96 15.23
C10 66.92 0.86 38.68 19.05 19.63
&
s 10
= o
>
H 100
Flrd o Barzegar( 2002) *
1000 ; - LEE: moco e 5 A Cl0 N
MEEER: ---co C5 ===s Clo
3
10000 1 L 1 1 1 |
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TR K% .
2 . 10%
Fig.2 Water retention curve for tested soil with different 0.04 ¢ Jem®
amount of biochar addition 1.5% 30% 339
3 12%
’ . 10% 3%
O 1 500 kP ’ 10%
4 14. 46%
33kPa 1) 03,
., 4
3.7
C10 19. 05% G5 4 3
(6{0] 2.91% 7.55%. 35
C10
38. 68% G5 1.49% Co .
4.68% 2.2
° RETC Van Genu—
chten 0.~0.~a-n4 ( 4)
° VG (1) 2
33 kPa .
5.

1 500 kPa
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4 Van Genuchten

Table 4 Simulated parameters of Van Genuchten model ° 6
r 0.99 RMSE
. /Cme' . /sz;’" « n 0.01 NSE 0.99
CO 0.238 7 0.5510 0.078 7 1.362 2 VG
C5 0.165 8 0.608 8 0.023 6 1.361 8 °
C10 0.108 0 0.672 3 0.037 3 1.302 7
6 RETC
5 Table 6 Fitting statistic characteristic values of RETC
Table 5 Observed and simulated soil water content
under different soil water suction o 0.998 7 0.004 7 0.997 4
C5 0.999 8 0.003 0 0.999 5
% C10 0.997 9 0.010 8 0.995 6
CO C5 C10
/kPa
0 55.07 55.10 61.06 60.88 67.12 67.23 3
2.5 46.49 46.23 55.85 56.44 59.97 59.33
5 4199 4217 5281 5228 53.07  53.70 1) (<100 kPa)
10 37.97 38.44 46.76 46.80 46.74 47.25 , ( >
33 3400 3344 3719 3733 3868  36.96 100 kPa) o
100 30.74 30.29 30.78 30.64 27.82 29.62
300 27.27 28.19 25.90 26.06 25.07 24.32 o
1500 26.60 26.28 21.96 21.88 19.05 19.11
° 2)  van Genuchten
o 2
5 VG

w
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Impact of Corn Straw Biochar on Water Holding Capacity
of the Yellow Soil in Guizhou Province China

WU Wei' > LEE Xinging' Zhou Yunchao’® LI Yunlong' > HUANG Yimin'?
LI Yang' > ZHANG Like' > WANG Qian' > CHENG Jianzhong'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081
China; 2. University of Chinese Academy of Sciences Beijing 100049 China; 3. Guizhou University Guiyang 550025 China)

Abstract: Owing toits porous structure biochar amendment in the soil is expected to increase soil water holding capacity and is impor—
tant for plant growth and nutrition reservation. Soil water retention curve depicts soil water holding capacity. Here we studied the effect
of biochar on water retention curve of the yellow soil from Guizhou Province at the application rates 0 5% and 10% corresponding to
non-biochar 50t/ha and 100t/ha of biochar respectively by using pressure membrane analyzer. And van Genuchten model was used
to simulate the observed data to deduce hydrodynamic parameters. We found that biochar amendment increased the field capacity and
effective water content but reduced the permanent wilting point as results improving the water holding capacity and water availability
of the soil. The change of water retention curve abides by the van Genuchten model at the various application rate of Biochar indicating
that the retention curve can be predicted by the model.

Key words: biochar; water retention curve; van Genuchten model yellow soil



