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Behavior of carbon dioxide in the soil treated with charcoal
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Table 1.
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Characteristics of the charcoals for experiment

e e 4 ¥r (%) I5 T PR 7
b i W Hh 5 . Proximate analysis Characteristics of activated carbon
£ ifi o2 17
3 > < . fg"l/\/7 H T ANV
Charcoals applied Progﬁcc;on Process K4 K4y %ﬁ: é‘gﬁ{g P}{t{é\f\ v—ikE | R Fe cl
Moisture | Ash Ir?a‘cter carbon |[Methylene Caramel
1 O Iblue {cc/g) (cc/g) &229) ()
T oa B AV FRyF 2R c 5 5 o 0 g
Rubber tree charcoal Indonesia Brick kiln 5.50 2.30 82.20 60.00
= VN *;1‘4{' (S 'E}:f UQ S SE e DB L= gk ST RS
Rubber tree activated | I B KBRS 8.98 5.05 12,72 73.25 3.0 33,5 0,194 0,136
charcoal NIIGATA Steam activating kiln
PR— L R—F WY VR | AV VR YY S b . . o
Parm charcoal Indonesia Flat kiln 6.15 5.91 15.36 | 72.58 0.037
fif Jra 73 e fifd WO bR A p 1
Hemlock bark charcoal| SHIZUOKA | Inner heating kiln 10.07 4.36 11.18 74.39 0.382
SRR (NHD I * SE oy an .
Sﬁgggz’lt (soft wood) TOCHIGT Flat kiln 4,00 1,95 27,33 66,72
wEVER (N8R E R . -
Activated sawdust O K 2 SR 15. 00 4,00 10, 00 71,00 35,1 40,0 0.05 0,20
(soft wood) charcoal GIFU Steam activating kiln
TEMER (NHEER D P - =
Actlvated sawdust i W By B A 10,00 1,24 8.76 80. 00 28.0 90.0
(soft wood) charcoal F.F.P.R.1, Fluid aLtlvatmq kiln
Lgv&;;iadg%g%d NS BET Oy 7 0BE 8.07 2,72 15.00 74,21
wood) charcoal F,F.P.R.I. |Rectangular block kiin : s S ;
K UAB (BEMD % il BHE4 75— c >
Dust charcoal AICHI Waste boiler °.00 64. 40 17.50 18.10
= I N 7R #* H biid 2 ] . = .
Husk charcoal AKITA Fluid kiln 3.00 41.50 21.50 34,00

r(
e

) LRI [ @B F

e AW

(Hi

(93



Table 1. (>3 %) (Continued)

oMk AT

Characteristics of H P BE (%) -
e il actlvated carbon Grain size ok HE 5k 2 B
‘Y‘"/\é %‘
. Degree of
Charcoals applied Cosrfgglcféic_ pH 100 100~145 | 145~200 | 200~250 | 250~~280 | 280~350 BSOmeSh refining Plot
- vity|
S oa B BOE R
Rubber tree charcoal 33.6 12,8 5,7 5,3 1.3 1.6 39.7 9 SREEA R
= A IE R R 1 B OE &
Rubber tree activated 130 9.9 5.5 0.9 7.7 5.8 1.8 3.4 74,9 1 .
charcoal FRIBEER B
= W — VY VR - B OE B
Parm charcoal 8.6 19,2 7,0 6,6 13.6 2.5 42,5 5 SRR
BoOE (+4.2)] (4.2~8) (8~16) (16~32) (—32) . :]F;. L';‘é I B ,L‘g
Hemlock bark charcoal 25.5 27.9 16.3 7.0 23.3 : j; b ‘ng AR
B F R
EER (NHD +10)] (10~40), (40~50)| (50~60)! (60~80)| (80~100 —100 B R R mhiZE
oSt soft wood) (+10)] ( )| ( D ( i ( )| ( D ( ! ) 0 i) f_ B I
charcoal 5.5 15.8 | 16.2 12.6 14,2 10.3 25,4 FozE B
TEMER (NHEERE R B
Activated sawdust 600 8.5 7.5 8.8 5.4 — — 11,2 67,1 1 T
(soft wood) charcoal 3 Iy B
TIERR (NHERE R
Activated sawdust 15.8 16.1 | 9.0 _ _ 38.0 211 . E R
(soft wood) charcoal ' SR
Py RE (L) =
Low grade (hard 6 | =& R
wood) charcoal
B UAR (VD F B
Dust charcoal -
£ 3 4 5 (+20)| (20~40)| (40~60)| (60~100)|(100~200)|  (—200) o | HANIR
Husk charcoal 9.0 30,0 28.0 11.0 17.0 5.0
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IV ZU&rhozTlEme CO: BEE

1. BREEIER
TPLEU &) NOEGHRAEEEMIE TR, EU D POER, WRAEWETZICHIz-TOY
VIV VTR EDICLTEBIE 1, WK 0.2mm O # 7 ZBMEZRNLN LI TV I8 8
mm O/ &S TEY, EiEEENLELbDERNELL, CNAEMET 0cm OESICOESL, &b
SHUBHIEIC L 100ml D84 Ly 7 ZBORRE v & BHETLAETHER L, 2T LTMIC
JAME, 1Ry 72 EL, MPOFAERB LI, <O FR KON THYED RMU-6E A
B THEAAE Uiz, TOfsH:, Table 2 [KiRg &9

CcO
P LU s 5 RO BRI KADENE RS0, COp 1%
>3
015?3 o <, EICARBBHKIZCD HENRNC EE2 Mote, &
2450
sea ° f2, EROBMICHE TS AREHKD Jits COp BA L1
°gT o 3 ) ] . e o s
&4 HERHD NI, DXL HENLDS, KRHF 2 D CO,
QO o o
3 ; | | APRCHUER LR TED, $r, SUBRBICHIER L
0 5 i - A
KOH (400, Log) DT VRS LA X 5 SR A W48 45 3 1 X D BAKA L
FLDY IR YR 55
Alkali absorption method 720
Fig. 8 7vh ) WILE & #l 2. CO;EEEZR
EHEEDIE ) .
VR b COg e A 2 (Bl =2 4 DH 0. 1~2.6%), B M
CRIERR 2 ) o ‘
Relationship between alkali (0.05~1.0%) AW, HF 30cm DOHPA X ERD ik
absorption method and gas g |, s, Fbb, & 6mm ORKEE RERIK
detector tube method in
measuring carbon dioxide. DL, BHAWVIEZHIEED 30em Eins EcAICEAL
Table 2. 4+ U x 5 1 O % K MM 5
Air composition in coil (%)
W g | mmmsrenogsi | TREERERIN | w0 cram
lot FFPR MA Exp. site ATAGOYAMA nursery KAMOGAWA Beac
i3] fi 2 # e / * oo o=
Species SUGI HINOKI KUROMATSU
R fa < | IEHERIX | ORI | . < | IEEERIX e e | HEIRIX
Charcoal gofigt\r%‘ Alc{tivatr;\d Bark g Mirf Alétw;;ted jgofﬁr(li Sawdust
applied charcoal | charcoal ontro | charcoal | charcoal
o ! i !
?}98 Ng 78,10 78,00 78.10 i 78,10 78,20 78,20 78,10
= ‘
£ 84 [N 20, 80 20,90 | 21,00 20,70 20, 40 20, 80 20, 80
i g Ar 0, 88 0.88 0,91 0,94 0.94 | 0,93 0. 90
]ﬁi CO, 0,19 0,22 i 0,53 0. 26 0.51 ! 0.10 0.17
%% Remarks : 3UEHEEL : H1EF 30 cm D224 Sampling of air under 30 cm depth.

PEUEH B Sampling date : 49.11.14 CFZERT) 49.11.26 GHEET)
HithfEE (% F 30cm) Soil temp. under 30 cm : 7~8°C.

43#7 Measurement.

&5 FrEr Mass spectrometer.
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THlkE, BEURAICHEBIC ¢ dmm OV Y 3 VI AD4IEAE 30cm $THAL, HERE»L X

Ao =il A Ay 2= THIR Uz MOmiE A es )G L, 5 s sk % 100 ml A 1 L
foo T T THRE OF OO EED SR E~DD 2E0EE A LD, I OICHEMIELEE D) - T CO,

BBEA KD fz . 183, WY W, BRETE E T v Y MRS & O iR TS0, Fig. 8 it L

T XD IC#E D COp B DMICTIMBARNS 5 EAHHTN S,
V EAROERIEE

WA DL EIEL, & 5o UDHURIHICEH BIAA YA BT LT, (1 ROt IC DTl L
oo

VI OB R

MEREFARBRHT iz &t
VI-1. 5 E =)

AE, FYXFEICBIT 3 ARRBIREARER (MO ID
BAEAR (3 2f, 1 ad—2vy o) Eanay 7 B RA SRR E Lico A FR@BAS %

LW ET A2 0— v OFEA, THEK 40cm O 24FAETARD, 1K 3A, & ¥Hi3 2 ilis

HOMH Im Ob a1 K3 AL Lic, MBRRIMMN48HEIH20 0TH b, AF, ¥ ¥FEUCEBY

Table 8. 2 &, /R ETABBIR AW, #747E COp etk &
Carbon dioxide generation in SUGI and KEYAKI seed-bed
treated with layered-applying charcoals
MREERER BRI () F.F.P.R.I. AKANUMA Experiment site
HAr Unit: (%)

Sl e g T ]
Ve : | |
i IED;;ELe/J H 49, 9. 4| 49,11, 9|50, 9. 4 | 50,11, 8|51, 6.29 | 51.11.19 | 52,12, 7
P f I W W oW | & I 1
Weather Fine Fine Fine | Rain | Cloudy Fine | Fine
i [ - - . S
g () Bl gl gl gl wr mH|lT H|[T H
Alr temp. ~ (ocp)' 25.0 23,0 7,0 7.027.0 24.0, 9.0 10,021,0 20, om 0 10.012.5 7.5
|
T i ‘ S
WK , ] ; % ,
Control 0.23 0,07 0.23 0.13 0. 60 | 0.15 0.07
g | T o BERK T ‘ } T o i
RS | Rubber tree- 0,43 0.10 |  0.55 0.25 | 0.70 0.18 0.14
5. | charcoal | | -
SN | |
“ i‘?g};ﬁfﬁ&re" 0.32 0,15 0.55 | 0.15 0.58 0.14 0.11
§ charcoal ‘ B
S oo R ‘ 1 ? i
&S B%}kkchﬁcl&d: 0.48 | 0.15 0.62 | 0.16 1.00 0.27 0.9
; j -
: P’a\r;; ’th}zal 0.32 0.10 0.31 0.13 0.62 0.16 0.11

ﬁ;ﬂ% Remarks )\{P\' 58 /1" 2 ~ 3 ¥, Weather measuring at 2~3 P. M.
H: AN 30cm @il Soil temp. under 30 cm depth.
1) AFIK 3 SA—2 v—r 2 FAFFAN
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Akanuma experiment site (Saitama pref.)

Fig. 9 2#, 7y ¥ +HUARBRIEHIC L 2RFLRE
Growth of SUGI and KEYAKI seedling in the seed-bed

treated with charcoals (layered applying).
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2ARREREFARB D COy ORERARIIZ, Table 3 IWRT LS ICOTNOBA S SRR~ AR
WK DS -Teo Bic 6 JIDOREMBICEBNT, CO BNREM - LIZEN, ZRICK2MEY
DOESZEMICL 2 DEEZL SN, LI EOKMRICH LA FORE LRI oA ERRE ST 7T
5 &, Fig. 9 WIRT X = aBliGiR, o ABREHAKOARN L - 7090 RO EROW 12>
WTHIEERKIZE L, 40cm DT AN A St

AXEHICH T IARRES, BIRERRR

AR 13 GE R & 2H—7 o— VOB 2H/LNAE 2 AL, 1m? 2D 5 AKE BRS04 3 J

14 HEEA Uizo C OGRBRRKIIEIEMIMT BTN B D, THRO S RHIE B & AL, & SR ANICE

Table d. 2 FEHWMAKREBABRAR O COx &
Carbon dioxide in SUGI nursery treated by the charcoals
MBS R AR (B EE) AKANUMA Experiment site
¥AL Unit: (%)

o W gk | B2 & K 5 BO% K
Charcoal application i Mixed Layered
_ w o
l A%)atéﬂ H 50.11.15 | 51.11.19 | 52,12, 6 | 50.11. & | 51,11.19 | 52.12. 6
K ‘ ok I i i i I 1
Weather Fine Fine Fine Fine Fine Fine
T FERT i Ty . -
gomr BRI owlr o omr mlt m[r H|T =
Air temp. CCG 145 125120 7.12.5 75145 128120 7.012.5 7.5
A 0.15 17 0.12 0.24 0.28 15
% i 5 :
éﬁntrélﬁ S B 15 0.15 — 0.29 34 1
') 56 41 0.48 34 57 57
A 29 34 0.17 0.22 0.18 0.15
wo RO OB K - i _
B | Bark choscoil B 0,37 0.16 - 0. 24
c 0. 45 0.53 0.16 0.40 0.38 0.23
R A 0.27 0.26 — 0.66 0.40 0.20
Rubber tree- B 0. 44 0.24 0.18 0. 60 0.65 —
9 activated charcoal 0.33 0.25 0.25 0.62 0.58 0.32
£ o
" . .16 X } ) .
El g B p K A 0.17 0.1 0.18 0.13 0.13 0.15
w | Sawdust (soft B 0.36 0. 34 0. 25 0.17 0.19 0.15
§ wood) charcoal c 0.57 0. 46 — 0.24 0.17 0.18
3 -
(14 =
& S oK A 0.19 0.21 0.13 0.39 0.19 0.15
Rubber tree- B 0.18 0.19 0.15 0. 24 0.20 0.13
charcoal C 0.24 0.38 — 0.29 0.45 0.25
ﬁm %ﬁzmw A 0.21 0.31 | 0.17 0.32 0.13 0.11
Eﬁé& fa?arcoal B 0. 26 0.42 — 0.25 0.23 0. 20
deodorization C 0,28 - — 0. 24 0. 45 0. 30

fii?& Remarks : H : Hirh 30 cm @i Soil temp. under 30 cm depth.
Organic matter content
A T Low, B 9%\ Medeum, C %> High.
A AF KA3BRA—2 v~ 0 2 E5AR  40~50 cm.
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N\ Growth of SUGI seedling in
N the seed-bed treated with
N charcoals (mixed appling).
BEKE BBRE Y LA EERR MR RRRR

Bark Sawdust  Confrol  Rudder tree Rubber — (BERMS&H)

charcoal  charcoal activated  tree Bark charcoal
charcoa! charcoal used for
deodorization

AER I OB TR)
ment site (Saitama pref )

I SRR
Akanuma e

BOED T, LIch-TZOMMIZ, Table 4 pobbh s k) ICHRBRBHT I TIe0En CO,
FEBMED SN,

RERD COp TR, T ABEHRESE -7, Tz, BAWEM & ERIEM O CO; Fe4: B % i
43 &, BAROFBDIRNENER LI (Table 4),

—HFRFEERICOOVTIE, B2 ERETREARAKX T Fig. 10 KRT X KEERRHA
B REDEENS » &b KL, DUTFTAREER, ToABRK, MEEKDOIETS - 7. —HBREA
KT AEEEREBES BCAR L, COMARTOHED X5 KHREOZ VAT OMRKIZ
RS I -1,

vi-2. + E B
b/ X BERARBREARE (TEENREZELED

BRI MBI U BEMELR, MERELE 10~20cm BRICERLbDL, U

Sthd 77 254k < fowic, Fig. 4, 5 Ly d Xdlice=— s B4 AL TRRBICHEDIAALILS
DZEDL DK Ui,

COFREBKERT, Table 5 o bh s L ICHERX, EHERKD 80% LLELHED ROVEREOE
HAZ 1Y, T, EEARTE, BBRENES S -k, CO RAERIT, BEBLHAKBERET
SHEMAELEIBLE - EBEL, ROTHEMRKTS -7,



Table 5. v / F # B R oK g f il B (B&TE L)
Charcoal-applied test in HINOKI seed-bed (without air hole)
pal E e vl on
BARI4944 B 1 0 Mﬂt (Seedm 5) 20 g/l m?

7\
X 4 = . B & : > 9
N Items | Hinoki seedling production pH CO; (%)
1m? 4 D It
BRE | KR | A o
Piece of I B
Good Bad = ; [ ;
R \\ seedlinglseedling seedling Or‘lglndl‘ 9.11.1450,12.1051.11,1549,11.1450.12.1051.11.15
&S 58 = & ~
Charcoals\ | ratio | ratio ger?d;ﬁ;ori charcoal
applied \\f (%) (%) | meter
X . | - o o -
é{mf?él X 75.0 25.0 500 — | 5.7 571 57| 0,12 0.14| 0.30
M pe R 82,0 18.0 522 8.6 7.5 7.3 6.3 0.18 0.14 0. 40
Bark charcoal ' ) - ' )
Bark charcoall ‘0% | %31 549 8.6| 80| 7.7 67| 0.60| 023 0.5
used for
deodorization
gg}‘f‘i&;&d) 76.6 | 23.4 955 8.2 6.4| 6.4 58| 0.22| 019 0.32
charcoal
[ | '
Activated | 82.4 17.6 727 9.6 7.6 6.4 5,8 0. 32 0,17 0.5
charcoal | i

) BB B 6 [, W00, Wk4R, HES H~11J]
BT (m2 4 0) - WifkA Y 31g, HeA 300g, WL 105g, £50DA g

E=E2 s0.05
50,12 7
PZz7 s0. 2 s
C0:% ORI a5
E Without air hole With air hoke
024 M B
016 B
Fig. 11 &/ FRFIRA BN E
008F Mick 5 CO, &
Carbon dioxide in HINOKI
seed-bed treated by the

charcoals (layered applying).

Control Sawdust Bark  Actvated Contro! Sawdust Bark  Activated
charcoal charcoal charcoal charcoal Lharfoa charcoal
{used for

des

TR EIE B L
A‘agoyama nure Pry 0f chiba lrra‘ forestry office
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O (%&’F‘Z}; 30cm)
o oil temp.
0 3(2) o F A (under30 e depth)

0.20r-

010 H

E== 50.6 2%
49.11 10
Y 50,12 7

..“’
Al
Bl
|

i

N
FR WWERR  EIERE
Control Sawdust  Activated
charcoal eharcoal
THRRRDIME BB (BT ot
Southern forestry office in Chiba pref.
(Kamogawa -shi) sand earth

Fig. 12 7 n =Y igERkok

KIFHEERIC L 5 COp &

Carbon dioxide in KURO-

MATSU coastal sand-dune

treated by the charcoals (sur-

rounded applying).

el

o

Butt diameter

Height of seedling
o

HEABIE R E #3065

D
(cm)
101 I Date ing growth
KUSUNOKI 4‘;'?0 e ey
50.11. 20.
5112, 2.
52.12. 1.
5_
0
ot
(cm)
200
100
|

T1234 1234 1234 1234
AR R 2 FE MR R FRE BIAAEFE

Bark Activetet Control  (2yfiRABAHERR)
charcoal charcoal Bark charcoal
used for deodo-

T RE T B P rization
Futagawa nursery of Okazaki local forestry office
Fig. 13 7 2 /7 % 0 & # &£ B
Growth of KUSUNOKI seedling
(without air hole).



BSHE AR ORIIBA% (2

kBT © 20D — 17 —

Table 6. H 5] @ COy % /= &
Carbon dioxide generation in every month

R oA A o e ity (%)
3 ztr A2 B -
"o Do A H 51, 1,20 | 51. 2,25 | 51. 38,290 | 51, 4.28 | 51, 527
ate
PN e 2 i i 2
Weather Cloudy Fine Fine Cloudy
T ) ‘ B
% st X 0.14 0.15 | 0.28 1,34 2.40
Control (5.1) (e6.1) (9.7) (16.2) (20.4)
MO ok K 0.20 0.27 0.39 1,59 2. 60
Bark charcoal (5.0) (6.0) ( 9.5) (15.8) | (20.0)
B A J] {4 8 0.17 0.29 0.30 1.53 2.75
Activated charcoal (5.0 (5.9 (10.0) (16.0) (23.0)
Charcoals ; T -
# oy ok K 0.09 | 0.22 \ 0.40 1.20 2,00
applied Low grade chalcml ( 4, 9) (5.8)! (10.1) (lé z) (20. 4)
M LA K 0.07 | 0.08 0.24 | 0.77 1.30
Dust charcoal (5.1 (5.5) (9.0) (15.9) (20.0)
/,]\J (Lw) {: 0. 04 0.04 0.05 0.05 0.07
Red soil (2.0 (2.7) (5.6) (11.8) (20.0)

fii#% Remarks : () NHJ{MJL&I\ 30cm  Soil temp. under 30cm depth.
HiABFE Seedling :
7%/ & RKUSUNOKI, a7 57 Fv KYOCHIKUTO, #4>Y#H4 7+ KAIZUKAIBUKI.

Table 7. TIABHABRBRMN R, #50CFHO COy 84 R
Carbon dioxide generation in planting trees seed-bed treated
with layered-applying charcoals (with or without air hole)

g S IE X HAr Unit @ (%)
A : ‘ M
WooE E A H 50. 8.25 50.11.20 51.12. 3 52.12, 2
Date
K 1 i i I M
W'cathur Fine Fine Fine Fine
/2?14 im ('f ) 'H_x (Jm (H) T H T H T H T H
Air temp. Soil temp. (%) 30 26 17 14 10 7 10 8
bt i X 1.50 1.18 0.42 0,40
Control 0.90 0. 54 0.18 0.18
I
— _
B OB R 1.90 1.30 0.52 0.65
Bark charcoal 0.70 0.70 0.20 0.18
. EoM o X 2,15 1,30 0.€8 0,61
Charcoals Activated charcoal 1.21 0.78 0.33 0. 41
applied - T T -
# oy ok R K 1,51 1.25 : 0. 47 0. 68
Low grade charcoal 0.57 0. 54 f 0.28 0.16
B ABREK 1.00 0.75 0. 40 0. 60
Dust charcoal 0.50 0. 48 0.35 0.18

5% Remarks) H : #IEF 30 cm R JE Soil temp. under 30 cm depth.
_EE¥ Upper : 24572 L No air hole, [ Lower : 25453 1 Air hole,
HIAMTE Seedling :
7 A2/ % KUSUNOKI, #2797 v KYOCHIKUTO, #1444 7+ KAIZUKAIBUKL
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KATZUKAIBUKT
A, Date for measuring growth
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1001~

1234

WE R BHRRE R FBAATH BE
Bark Activetet Control  (RARAMIRKR)
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used for deodo-
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TEB MBI IBRER
Futagawa nursery of Ckazaki local forestry office

Fig. 14 HA Y h4 7+ ORFEE
(BRI L)
Growth of KAIZUKAIBUKI seedling
(without air hole).
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© - SEIERE
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Fig. 15 THABHICE T 5 KKBIR
HWHROEEER
Growth of seedling in nursery
treated with charcoals (layered
appling).
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Table 8. b /&, 7u=y, A4V H47F, FoxvEldH
KRESERERICBT 5 COp F4:8

Carbon dioxide generation in various seed-bed treated with charcoal

PR N PR e R T BiRr Unit : (%)
i RN piE & X J& iR X
Charcoal application M1xed Layered
y Py /E_: [ - ‘ T
WSE A H 5o g26ls0.11, 8|51.12, 152,12, 1[50, 8.25|50.11.18(51.12. 1|52.12. 1
Date ‘
: 73 5 i 3 n,; Hg LI i ‘ = B
Weather Fine Fine L Fine Fine ‘ Fine Fine = Fine | TFine
_ _— i “
;—ﬁ «M(T) WEM)| T H | T HIT H|T H|T H|T H|T H
Air temp. Soil temp‘33,0 24,012.0 5 6.6/ 9.6 6.0)‘33.0 24,012.0 6,510.5 6,6/ 9.6 6,0
- - . SRS S — e SR - “ S — - S
E Control 0. 45 0.29 J 0. 25 0.13 0. 41 0,30 i 0.28 0.22
jjé.ﬁa_,)rw;_‘:ﬁw,f,, S R _ — ‘ o
o 9 JZ o X - B " . e i
& Bark charcoal 0. 48 0.38 0,18 0,28 1.58 0, 80 i 0.33 0, 48
2] g
@ TEEERX A | ‘ ! i
o Activated i 0.75 0.55 0,16 0.18 | 1.03 0,51 ‘ 0.25 0,16
P! | | -
S = S R S R Lo ) | |
ALthat(,d 0. 80 0.38 0,15 0,38 0.72 0.35 | 0.18 | 0. 22
charcoal B ] I R

fii# Remarks) H : H13F 30cm {m‘LL‘Z Sml temp under .30 cm depth
KR Charcoal application : JE& X (Mixed) 121/m?2.
JEIRIX (Layered) m2 M4 0JELX  15cm thick/m?2.

Table 9. EHEBERFARBSHEHIICEY 5 COp DF8/E (R F kD
Carbon dioxide generation in SUGI plantation field treated with mixed-applying
charcoals which has been used for deodorization of poultry farm

FZS N ELR A FF AR T 2 (BRA ) BiAr Unit: (%)
B R -
W DJL H oH 49.12. 6 50. 8,19 51.12.17 52.12. 8
ate
f i W i iy
Weather Fine Fine Fine Fine
S| (T M () | T H T H T H T H
Air temp. Soil temp. 5.0 6.5 35.0 24,0 6.6 6.9 9.5 7.5
U (VAR 1 N [T b E R i | T i +
Measuring position L | L M U | L U | L M U
5 77 <
é{mtm%“ S 0.05 0.26 0.07 0.100.10 0.12 0.100.15 0.20 0.12
{ B e -
R TR R X
" | Low grade 0,12 0.52 0.45 0.350.12 0,13 0,100,20 0,18 0,21
% T activated charcoal
Charcoals| ¥ K ® K . ‘ \ B ) »
Bark charcoal 0,20 3O, 71 0.52 0. 2050' 12 0. 10‘0. 32 0,14 0.13
applied — - T r ****************
RS 0.12 0.58 0.33 0.41/0.12 0.10 0,100,28 0.15 0,15
Husk charcoal te ' e : s : : ' :
R R GO IX T
Sawdust 0.12 0.55 0.45 0.410.12 0.10 0,090.18 0.11 0,13
charcoal (flat kiln) | ‘

% Remarks) H: ##EF 30cm JRE Soil temp. under 30 cm depth.
I Upper (U) : B Ridge, ' Middle (M) : 0§ Halfway hill, ¥ Lower (L) : 3 Foothill.
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(em) 1 49.12.6
10r SUGI 2 50.12.19
L 3 51.12.7
s 52.12.9
¥ ' .
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o _
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@
(m)
, 300-
i']:'
=t
K
.
o
T 200
1001 Fig. 16 R FEMEERBICE T 2 BA
BRABROEERE
. Growth of tree in SUGI planta-
: tion field treated with mixed
il gl applying charcoal.
1234 1234 1234

1234 1234 .
HER  EMRE BEREZ TIIRR @EKEZ
Control  Activated  Bark usl Sawdust
charcoal charcoal charcoal  charcoal

AR RABRIIRET A (RA ) BB A0S SAMEH 1684
Wakayanagi Sagamiko-choo of Kanagawa pref.
(private earth)

LROELITERI L ARRMBAXIZ, BESN570 Fig. 11 #56 W ok S ic CO, Stk
DRMITNKERE 2 T,

707 BRYBIC BT A RRIVREEBARE (TERWINHRE WSk E)
BEDIA, o<y 2 REABTETED 2 FL Vil v F2 507k 48 A% A TERFRICHE
Lizo COp SEERBIEIWHHITS, Fig. 12 KRS XD KARBARNE ORRE Z 1, —RICCOMKTO
RV T REBAERIE 30% N0 E VDL TV AR, KREARIE, BRE0ICOBOEEEL, C
DT LELDNTRARE DIRIAEMA 20,

vVi-3. B s &

HALBEAERIC S T3 ARRBIRMARKER CUSERE ) EmHELm
RILAMADRBRICHE, 72/ %, $29F7 by, D4V 04 75O 3WHE 1m? 4D 3K D5
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9AREL, B & HEEREA MO THM A9 4 4 HIChif A2 BT 7o 5141 ARME5 AR
FTOD COy HEBD R WA, W& Ebic Table 6 ) L Lz, CNick 5 &, 1&/”L®J:%‘Azc&%>
755 T COa FEAEEMIML, EIs AU DIEBNE LS E L -TW05, L Uik
THBARRDE AT, HARMZOESIE L, D3 hiC 400~700 ppm TdH - 7z,
iR, B RKIE COp FEAEE £ TN EI2.75% B850 2.60% Th - 7o HEN, Z22EK
DAET COp DFsERIE, Table 7 1€ LWd K D ICHRDUIT A~ GER, BERESE L, F/, T3
TOER R AETNT I B2 S O X 0 RIEDME ORI RS 1880 H 5 T Ldbip»Tc.
CHUCH LY R/ F, WAV HA 7D ERER I~ R, Fig. 13, 14 1WRT X ndhdb i
RIS EO X0 A % 12,
V-4l BB
E/%, 7%, h4IHA4T %, FOZVERCBITARRES, BREARE (PlEnE
= WD
1m? B/ 310K, 7awy bR, A4 A TF3IA, VULV yy D 3ARA0ED S0 TH 48
H4RRRL, z0%, BRI A/ F4 64K, 7avyE AL Lc, CNOMAEHD

S OARIRES, IR 0 COq 3/

4 Table 8 10/ Uiz, IEAMIRK & b KK o~ COs
ERZNEIED oD Ui, LREOMHATIE Fig. 16 K LT LD ICEMRKAS BH RS LD
TR RKTH -7,
VI-6. # F JII B
A X EMERRFICE (T B RROEESHAEER G HEA O R 25 i B 1)
FEEE L SIS DS HAR 1kg 2B X OB E 40~45cm O 1 ADMTHERALT, €0 L
at

20em T2 HA2S E UMK L, 6 DOMEBRXAEC 28 AD 2 4EA TG 40 cm % 2 5K TA LF T
168 A7 I 49 45 5 FLIChIf L7z,
HAid Table 9 1IC LT X5 A K D5 COp fEENE , HD Sy B 18k » 1ee T, R

BT, HRCRIE RIS Z I o T

—JHEEED Fig. 16 1CORT X5 ICHERK, MERKSR S ORKIE 2.

VI & »

VILORER GIKD K5 782 Epsplll] Uty

L BAHCE T 50 & 5 ) COp JIEITld, Mol SR M C e B 4 LMl S 7z,

2. B, BRUEMSERT, AKX S COp RN D <, HEEILIRBEAR,
g, IR, 2R, SRR, MR ORI Uico iR T O P RIUR ORI, Ik
IR BERIX I COz SR I3 - o

3. HARAERE, EHABRORUNE, ABMEHIX D IR KO B SR O K, RS Ko
126
4. FERERGAER IS B WO TREIE A RO AEPEAR S BRI S L OHEImE Ld L.

5. HEMAU x5 D& ICEFIIE DS 5 2L Uk 5 TOEMNIKICS fo - T, KREMAZ AL
RatldEd 288 e b oL ) icillbiii,
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6. Lichi-> TARRBOMABEMNICEOTIE, COREBNSEINE CARBEBED LVHENED
NiEZZON, ThARRIEAOBRICE 5 DEEL SN,

7. BEAREEANEU &S OWE S XIUBMAEMICH i L AEELHARLEEOBRICONTIE, 4%
BEnZA A SNBSS 5,

X Bk

1) & B AHREE, 43, 6, 223~230, (1972)
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3) TEB= - PR FREENE, 39, 91~99, (1967)
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Studies on Utilization of Charcoal for Agriculture and Forestry

Behavior of carbon dioxide in the soil treated with charcoal

Genji Uxrinin'® and Ginji Sucrura™®

Summary

For the purpose of utilization of forest and mill residue, the charcoal carbonized from the
residue, in general, has high content of ash, and further, is not used for high grade purposes.
If the charcoal is applied for a soil conditioner, the soil seems to be changed in physical and
chemical properties, and also improved in microbial environment.

This study dealt with investigation of influence of the charcoal applied to various soils in
nursery or plantation area of forest on carbon dioxide in the soil and growth of seedling. The
carbon dioxide in this study was measured by using gas detector tube as a relative index.

A carbon dioxide is generally generated in a soil, but it does not always occur in constant
rate. It is formed abundantly after rainfall or cultivation and also changed by weather or
time elasped within a day. The generation of a carbon dioxide seems to be caused by mi-
crobial decomposition of an organic matter and respiration of root. Therefore, the environ-
mental behavior in the soil can be seen by measuring of generation of the carbon dioxide in
the soil.

In this study, the carbon dioxide in the various soils treated with or without the charcoals
have been measured for six years. Consequently, the charcoal-treated soils showed more
carbon dioxide production and growth of seedling than those of untreated soil. As there are

many problems to be solved, however, further works are needed in detail.

Received March 28, 1979
(1) (2) Forest Products Chemistry Division





