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Physicochemical properties of biochar used in this experiment
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Fig.1 #BRICHEH L7z —2 R E AR
Biochars made from bark (a) and wood (b), which were used in
this experiment.
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Schematic diagram of the experiment setup (A), and photo of soil
column (B).
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Averaged saturated hydraulic conductivity (n = 3). Error bars mean
standard deviations. * and ** mean respectively that there are
significant differences with significance levels of 5 % and 1%

between mean values.
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Fig.4 IHEEOL (2 hr—L) « S—=T RDFH (X
—JIR) + RIRDF (RIR) OAFHER, =7 — —%
EEERZE (n=5) ZEWT 2,

Soil water characteristic curves of soil (solid circle) and charcoals
made by bark (open square) and wood (solid square). Error bars
mean the standard deviations (n = 5).
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Depletion of moisture content for optimum growth and available soil moisture. Error bars mean standard deviations (n =5). * and ** mean
respectively that there are significant differences with significance levels of 5 % and 1% between mean values.
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KoEE Fig.5 28, AALE ANAIEZNEIUKEREANRIZ L VBT S~ IR ERROREA DK 8 L Ak BE &
B35,

Scatter diagrams between measured and estimated values of moisture content for optimum growth (A) and available soil moisture (B). Valuesin
vertical axis of black circles and gray squares were respectively estimated using dataset obtained from the water retention curves of biochars by pF
experiment . Values in vertical axis of open and solid squares were calculated using dataset obtained from the pore space volume, which was measured
by mercury press-in method. Values of biochars made from bark and wood were shown as circles and squares, respectively.
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Distribution of pore space volume of charcoals made by bark and wood,
which were measured by mercury press-in method.
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Fig.8 /—7 RIBRAIZ K BRHERA A Ot EDE
Nitrate leachate from soil columns with different biochar contents (0,
3, 5% [wiw])

% 21575 (2014)

[T RMSE=0.029m*m® &720), HHZ 0 4, Tid pF BRI LA
7o M AIROEZAE LI 5035885 LT 5 L& 26
7z AREENECTHIET DENEREI N LizZ &A%, A
RO Z ARG L= B/ O—> B 2 s,

Fig. 5 75, AREROBEAEDOHEINIE, ARELETROL
N2WHEOD, 049 & 04 NPT DEEADBHALNTZ, —F,
2 hu—/L ERRZE 1%IRA LT BHORITIE 0 50+ 0 4235
BERZEDRD BN, INHZEFRIFFIm-T & 53572
DITNE, 1 EARROBARMEE R 2 IIIET 5720072, &
HEL RIROBEFUC TE BRI L Aok S B 208035
B EWRBEND, KIRDIBAGREID 059 & 0 4, 252(7) THE
ELIEL W b REDSTZHBO—OIZE, 29 LIzghRa
(NTIEEHRTE QRN SRR H D EEZ DD, L
L, ZHUZOWTCIARIOER TIIASNTT D Z LN TE S,
S%OMREL L TRENTN D,

3.2 INAFIROEERA A2 DFREIZE =2 558

RO BT 738k T 2 FEO A AHRD H B
B COMAMPHIRF SN D =7 RIZOUWT, ZOIRADMHEE
A T OG-z 508538 LTz (Fig. 2) . ZDfER% Fig.
8 B L UNFig. 9 (TRT

Fig. 8 iDL, 2 hr—UI N —7 RIBARENZ AT
Tt e —2 LRI PSRN Z E3bohd, 73— RIBAGR
BIOMERA A OFtH e — 27 133 ba—UTHTREZ 4
PSR B, Fi, MR A oHED. 1 mg LRI
e BWHIE, v he— TR EZE B, ~N—7 K 3% T
X% B, 5% TR LZ 40 R ChH o7, N—7 REIRAT
5 & TR A A O EN D Z L SHER S8, B
TR e olz, ZOEHE LT, SRRV S—7 RIS
A AL OWAERHFE DV HFFCE N D Th o2l LB L
DiILD, M FIRITRAGIREIZ L DAY, [EFERmO
WIEREI N, BRAGIREEDSEN VA AT ERE W, AR, MR
INH AR TTIERAGIRE 600~700°CLL_ EDER CAER S i
BATHHREA A OWEREIZ AT DD L7225 ((HEFS, 2009;

3501
300_ llllllllllllll
= P71 ¢ epsscesccceseScsms
E 2501
i}
H 2001
1=
150
f,,"f]ﬁ -o-arvka—Jib
e 1004 - \—D%3%
% - IN—DR5%
50

0 20 40 60 80
@R (hr)

Fig.9 /—7 [RIBAIC X 201 A ORFRTHEOE
Cumulative nitrate leachate from soil columns with different biochar
contents (0, 3, 5% [wiw])
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Effect of Biochar Application on Soil Physical Properties of Sandy Soil
IWATA Yukiyoshi*, MIYAMOTO Teruhito* and KAMEYAMA Kohji*
Agricultural Environment Engineering Research Division, Farmland Soil and Water Management*

Summary

Adding biochar to soil is one means to improve soil physical properties. To examine the effects of biochar on
soil physical properties, biochar of two types was mixed in sandy soil. Soil was taken from farmland in
Sanrihama in the Kuzuryu river basin, a main irrigation area in Japan. Biochar made from bark (Bark-char),
manufactured in this basin, was used as one type of biochar. Charcoal was used for the other biochar samples.
Biochars of 1, 3, and 5% of the soil weight were mixed with the soil and were packed into cylindrical
containers of 100 cm® in volume. The soil without biochar was also repacked into the container as control.
Saturated hydraulic conductivity (ks), moisture content for optimum growth ( 6 3,0) and available soil moisture
of these samples (0 4,) were determined. 63, and 6 4, of biochars were also determined using biochar
samples repacked densely into the 100 cm® container. No significant change of ks was found from adding
Bark-char. In contrast, ks of the sample with 5% added charcoal was slightly larger than that of the control,
probably because of numerous macrospores in the charcoal. 6 30 and 0 4, increased significantly by adding
Bark-char, irrespective of the added amount. In contrast to the Bark-char, no significant difference of 6 3,
was found between control and soil samples with 5% added charcoal. Moreover, 0 4, increased only when 1%
charcoal was added to the soil. These results coincided with significantly larger 6 3, and 6 4, of Bark-char
compared with those of charcoal. To examine nitrate movement, three samples were packed into a
150-mm-height cylindrical column of 60 mm in diameter: no biochar, 3% Bark-char mix, and 5% Bark-char
mix. Before packing into the column, KNO3 of 100 mgN kg™ was mixed with the samples. NO3™ leaching from
the soil column was delayed slightly by the addition of Bark-char. From this leaching experiments, we
speculated that Bark-char was not considered to absorb substantial amount of nitrate. It is more likely that
nitrate solution in soil water stayed longer in the soil column resulting from improved water holding capacity
by adding Bark-char.

Keywords: sandy soil, biochar, soil amelioration, available soil moisture, nitrate
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