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TS5 RILERE NyFKRIEEE
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RESZE EE
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75T, KODARIHELTIE, REOMEE - Kl Z B L F 2 BET 5,

(2) ODA Zfffbz il U7 B - Heffrf o URLETO®M - iEH - H &I K DBHFEZR
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4 < MERFINC & 2AEFAERHE OFIBA A —2

(%3 1F) (%% 6 1F) (| 11F)

JERHE A& (kg/ha/fE) 350 850 700 300
ek (US$/ha/fF) 210 510 420 180
AERHE T (US$/ha/3 4) 1,260 4,590 7,560 540
AR (kg/ha/3 4F) 4 10 10 4
ARE (US$/Mha/3 4F) 200 500 500 200
NEEHE H OFIEh AR (US$/Mha/3 4F) 430 1,795 3,280 70

E) ALZANEEMIEAS 230K R/L/50kg, < AL 250K RV ko < AURDARFRGEIH 2 34R R &
ME GHRICIES AREZHBRAT 2 LT, (HHR - FAED)

(3) ODA FHDINIZ K 2 YD FHERIAR D 2R
RACEEEDIRGEICIE S ARDERDFIHETH Y . < ARIZBET 2FREDZ LA RYT T
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(1) AFEOE =

HRTT EE (BLF, BB TT) TIHEERAM., R OS2 & 72D
BEAPERNEL R BROBEFENMEN, B R YT TR LR IEE T A
FEED ) BH2-4% % B D FEABEH TH D,

FRIZ, IR T T g0 T U7 CIEEN R TE @ﬁéfh/wf%&ﬁi%#é
AT, HENEREBELRGAN S, O LI BRI FIERZ R AL T, ZEo

TIEHEA L2 B0 205013 10 B H FefiiAkIc £ » TRt L BEEKI &ofwéommiﬁ
VIRD T T2009~124R1C TREZEEM (P Ilkhls K OVRHE) BB BLRE /M Batml) 2 Sk
LCW5iEY | ALk & O h-osh B 2l FIXBE OFETH 5,

R T EMIKIEDR (MAFF) 2¥KR (GDA) (X, Biochar Technical Working Group
(BTWG) #3ih kT, Z ORI 24 O BEMHR (DAEng) 13222400 A AL
Bk Z L U & LS 5 < AROFIHEAN OB IS TE 7', DAEngITi# %= IC AR
B ORFR, S ARBIEM ORI & AFEBRICKRE DR EFFOZLEZFEFEL TEBY, 4%
W e —KUTHE LIED T2 LB X TV DA, Bix 7p Tl - [ESREO b & TREENICED
EolT (& - Wl - BHEE - IEEW72 L) < ARE BICG 2T Vo, A4 RT7A
VIR =a T IVRHNL L TR, BfEZ b o TRRICHE - &k E TERVRIICSH
D

INHLOHEFENG, BIBRICIEWT, BHBIFO < VRERIZET 2 =— X% 2|
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BB O SAEM 5 K O BR Y MBI L THRABUFE Do b & Z 7 AN,
YENN, Ry BN NDITFTTH IS DI, 2 A B Fx ool ;“)b‘f@ﬁi
Boakbs e i L, ZOMREBEZ T TA RTA VEERT D Z &7,

(2) AFHAEDHE

AMETIE, DR TBUNEEL X9 & LT0D S AREB IO MRS OE K& %
SHET %72, MAFF « GDADRRERY TO < ARFIHRBHEE 2170, AR A R
TA U= a T VERT D, Elo, RETORICERBOIRE - B iEF O LB ATREN %
AT D LT, HiH=— XOMEGR L T TZIT AN BN D < AROAfiR O il L &2 T,
SAROER B L ZRET 5, TIZ, BHBUT O RIES &% R — -9 5ODAFEDG!
BN R ZAT Do

!t # Biochar Activities in Cambodia by MAFF Department of Agriculture Engineering,
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B1E JAREICE TS LABARREORERE UV = —X DR

1-1. XNFEOBUE - BFOBR

1-1-1.  BUADHER

B RYTEE, 1998 ARG G- 5 DR BAEN L L CTURE, 72 - B i A EBE
T B H R YT BFIXERR L E AR L C& 72, 20084FE 05410 H OFEE T, 55t
DN123F5 M TR0 A i fR L. [EBIRI e 23R LT,

LU, 20134E7H 28 HICAT N EHSEI H O s % Tl 53 AR 683 ~
KOEIZHRIB L, 550 E 58 A AR 0O 2058 5 5> & S5a8 i & KEEHET DR & 7r o 70, FEX
AIABIZE SN2, PREFEFHEERICL A RI I SICREINT, EROANR
S, HEAREFHE LN OBMEZRE Lz, —F THEMAIT, AHEEABEOREIZLD
BB SRR DR MR B L O RTEE e EBRFRICRERH 7= EHPH L, 2z fEn,
BRI Y TN E Sz, FREFIIIASHICIT SR OB EZARIEFE L, KEIE
BERICERARE LR CNAEZ R AR L LT,

BYRYUT Fhilt, BROFRAS 2y Mk BRIEO T HRHBRDLTITDNEA, 9H
URIET Y - C B FE L, BN AR LT, BB L - oo R ERIEPR,
Ve T U RIERIEERER, 7 4 7 - S CRIERIEEBR, R— - F 2k RIS
A5 FERNASRE, FEMBREE DA T, MEOANE LI E 7,

AEIOEEIZLY  ZHETISMEMBHEAMER L TE T ARK & F2EMHRFREZED D
E2EMICHOTE D BEHEZBDOTND 7 v - B BN, ELICSEREMZSZ L2k 5,
fih 7. RHIBOME LT R 3° 2 FIMHERS (&0 Bl 2R R 0 Al IR DR CHATEAL L 72 & & D& &%t
TOHEROANMHITIHE L 2D, ENOALLRLTENNG BIERBEZED IR E R o7,

1-1-22.  RBREOHH

TR YT EIE, 1970~80FERDEMICH - 2 NEE L OBBE AL LD, BRFENIE
X, TBEREEIC R E Rk E Lo T&E 7z, L LN G, 19940 WM 7 V7 s [FH# A
(ASEAN) JIB., 20044E 0 [ 5 S (WTO) N 2% T & B o Kk 2 HExE L
VAR IZ AR AR R 2 T TV B, 2005~074E % TlT “HTEDEWNKRAEE (GDP) EFR%
FLERL TRV, V—~vr a7 OFENLEIE L2010FLEIL, 5~T%RE DR KE
ZHERF L T D,



F 1-1-1: BRI T O FE R IR

| 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

FH GDP i EHE (%) 133 108 | 102 6.7 0.1 5.0 6.0 7.3
— AN%720 4 H GDP (CK F)L) 455 514 603 711 703 753 853 971
AT L—a R 6.4 6.1 771 250 -0.7 4.0 5.5 2.9
B AE (100 J7K RV) 375 475 866 795 514 599 676
(HiHh : 2011 AELAAT— B AE 5 IR RS (JETRO) JEMEAURRFFHEIE, 2012 4E—JETRO b5
o Hea il 2013 400

RRE AR &2 5 LTV D Dl%, SMEABDEE OB K 28D & o 8% 241 5 kil
¥ThD, IHF TIIFFICHREZ PO LT 2 REES T ~OXINEHERE O K E <
FHE L TWD, BETRNAFEIL, 1994~20055 DM AN 6,458k KL TH D DIITx L,
2006~20124F F TOOAF M DOV EAITHIB.6MF DS IEK KL L 7o TS, HESN M A
TOITETY DEERLZ A TOYKBEDFEIZ LY | ASEANGEE O o T AR 2 224 72
BRI T ~OEFEIE DL 7 FINEFRIEL TWDONRBIRTH 5,

Million US$
12000

w000 | (1) BEHATE (2ER<
m(2) SEZ~DIEEEE
8000

6000 —

4000

2000 B
0
<t O O M~ 0O O O Y N O ¥ 0 O M~ 0 O o «~
$ 3232333338888 88888285 s s
rrrrrr AN AN AN AN AN N N N N N N N N
X 1-1-1: 7 2R T OE NI E G AN
(Hi#h : JETRO2013 B RIETODORE. Bo. WEEELHENBRLEICHOWVT)
S 5T, 2015 51%, ASEANHHE ST (AFTA) (2L 0. £ OBz >0V T

E%@?Hﬁm#@%kﬁéoAMMN%@%ME%ﬁWD%#Mé:&KiOT\ﬁWA
DFE I KON TOmHADOREHI L, Ml E 2™ L VIERILT 5L B2 b5,

—J, BRI TOEEEEIE, KRE L THBANDOSEZ 50 HBETHY, BEE
MGDPDORIZ0% % 56D D, FERBEWIT, 2 A, Fx o P LIBAI L, RARALE
ThHHN, ZDON, FTED ENEMEERD60%, FREFHFE TIE80% % L 5, BUMIL, 2015
FEETICAAmMEREICRD Z L ZBUORRES LTEY, ERBHE~OFGOE 2 A EPE



ZPEFECUIRIHIER T 2 2 & HMEERERE LTRRSELTETH S,

1-2. XNFEEORRHIFICHITHHRBREORK

1-2-1. BMARHOER~DAIE

(1) AbZERekt

012007 VAR VT BEOALFIERI OB A REITN62T h o ThHD (TR) . ORI
SIREICRBT 2 BATH 5,

#£ 1-2-1 : 1ERI DAL AEEHE A EOHEE (2012 4F)

HEmAE (ha) ARt A& (ton)

BESS 2,500,000 200,000
LK 500,000 100,000
¥ BN 332,740
ryET Iy 182,004
frTo—a— 160,672
KE 69,189
k. 49,961
P hoxe 43,190 317,000
B 3% 36,506
2 35,201
WAL 15,718
Z Dt 5,282
Bt 3,930,463 617,000

(H4B : http://cnv.org.kh/en/?p=3432, MAFF Annual report 2012/13)

LU A AR YT CIEENTHEAT 2RO KE D 2K L TRY ., ZT0&
DUTAEZGRICIER LTS (FK) . FAOStatd IEEHE ASTEHZIE SN T VR YT D
A7 i AfAS 2 HERE S 2 L425K RV b Ch 0 | F-HRERITIC L 5 L2013 KDL AR
BEO FEBH SR (FOB) 12300-350K Kb/ b > THERS LTV B 720, (L2EIEE O F-H4i A
ik 212300k Rv/ R b3 5 & RILSEK RLOEgAIZ 2 5,



Ton
600,000 556,400
512,900

500,000
400,000
300,000 258,540
200,000 172,020
100000 J

0

2009 2010 2011 2012

1-2-1 : B RO TR HALFARE O A &
(4 : Cambodia New Vision, 2012: http://cnv.org.kh/en/?p=3432)

LR OENA L., NFE THEETH -2, X b ALK DFive Star International
Fertilizers (Cambodia) Co., Ltd2320124F12H £ 0 1 > X AN CABEZBIGE L TV 525, 2
ME—DENAEFETH D, FITiE L TWHILFPIREHTIIRE, ZHE7 - E=7 L (DAP) |
BREA IR (NPK15-15-1572 &) T, /NEAlik&1320~30K R/L/50kgi&Th 5, BLHID 5
~OET VI L D e ALFEEOFEHESE L TUILLTO®@Y Th o | {bFIEEE IR
EOLEEED H BLEELRE 2 D TWD, FRICEREE: (v ARRS) B0 Thv %
<fEbITW5D,

£ 1-2-2 : AR OAL AR ORI R DL

(SR ‘ fi Tavy o ‘ Ty
(4E 2 [AI{E) (4E 3 1F) (4E 6 1) (4 1 1F)

fER 3 % fA Urea, DAP | NPK (15-15-15), Urea | NPK (15-15-15) | NPK (20-20-15)

P A& (kg/ha/fF) 200-500 700-1,000 700 0-300

#H (US$/ha/fF) 100-250 350-500 350 0-150

#H (US$/ha/4F) 200-500 1,050-1,500 2,100 0-150

(HH 8 - FAR)

flERS (27 AM) Fa v VRERS (0 Z)



L H AR =Y (> ZVIN) Fx oY RBE (RNy 2Ll

http://www.tapiocathai.org

m fEE

m{LERR - B

= EESI IS AT R
m R

B #HEE R

=R ASE

122 : BRI TR D BEREOAFERN
(H{# : Cambodia Socio-Economic Survey 2012)
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1-2-2. TIEBRREWDORE R
(1) B ARY7 &R E = OE
T O ERBESAA IR T LI, For LYy e A 2 ) IEDIZ RS+ T
HU ., BHEIIKR T, KREAFHEEL TWD,

BEIEY v
EY VI
FIE L
BEE VL
TR EE

RE kAt
mEaLTFL AR
FHE R Rt

il

ERfRE
RIS

=i R

iR P

e RV IRFL o N R
0 bR
BFRE UL
Bt

SRRRRAND |

1-2-3 1 AR T HHEX
(H{# : Crocker, 1963)

L s o o 1" 3

Soil of the Main Rice Growing Areas

1‘ 3 n Rice Soil Name

F\x\i\i - [ | Bakan

) A o | KbalPo
- Krakor
|| Kompong Siem
[ Koktrap
I Kien svay
I Labansiek
| | orung
|:] Prey Khmer
|| Prateah Lang
" Toul Samroung

£ e & e e

1-2-4 : 7 AR YT O FEHFR/ERAS O 1
(Hi 8 : White et al, 1997)



A JNOEKROEER & Ebi D) 0i < O HEITITR - OREWIPE N S HERET 2
EHECH . Z OHIRITIEIR T EZE-> TWD Z EBNZ, RIS <IE SR D)
WS EEREE X TS, D Z 5 LioAfid, HENEE W T, EERE L,
WCERELS 720 . FRZU U BARRR B TH D, il Crocker® K D438 T % (ERed
Yellow Podzol (FAOZ%3#¥H ClXacrisols) & Grey hydromorphicsiZi% 4§ A HUIK TH 5, HHID
ToIFEA LT, REIIWEENZO TREICIE U LT EEOMBRAHERE L TV Tk
REZW T D, ZELWEOREMRRETEKLOATREOMN PENMERIZAZ 25664
W EBbND, 25 LK TEO HEOUEN D AR YT HERYGEO R RET
H5,

(2) AR

ARENEL (Organic Fertilizer) & WS 248550 ONEERS AT R 27 O i I HilE -
TWAHOT, ZIZT, BEYHSROGHEMEZ SR T2 E LTRD Z&icT 5, A
REBFOAEPE BT HHEHIFIE Lis W EHEE S D, ENAET 2 BEITERFET D
D, ZARENSEASNDEZLOLH D, WAV THROLOT, BERITBWV TREN
SNTVDLHDbLH D, £z, MMEIELND D T8K F/50kgdd (X A8 b, 20K Kb
/50kg® &AL REERE o OAfikg THGE L TV D H Db dH 5,

F 123 BRI T OHREIEE A —FH — D1

FHEACEE A — T —
Sav Phouen (I > 7RI 7 jE)

Angkor Fertilizer (% 2R 7 jE)
Watthana pich (™LX —55p 0 U RV T JE)
BOF (1 RV 7T jE)
SORLA (> ARV T JE)

(M« FHARTD

A E S SR I

ZANHEA ST AEIEE (1)

=% ¥ ?{ gh NN
= E o 4
§ 3 <5 ¥ o s

3 R N T £ Ph

:.IJ'I'E cl 32 E}E ; ‘ ] ?Nf i':

“Eﬂ%f&¢' ) Tt
W SR ?. ¢ ,ﬂa_.'..

» TR

=

ZAMBEA ST AEIEE (1 2)



R YT BOAREIEE (1] 2)

(3) HERE (=2 AR A )

)7, HEREIZ DWW TIERMAEEITIFEFE LR, 7 2oy Z RO
TOBEFY (A FA3ANOHDBRFERE) 205 LT, HEk L TikIE L TV HNGO
(COMPED & CSARO) MMF/ET HIC & & FE D, COMPEDIE, BAFTIFARI200 b > OHER A
T RUTTHRIEE LT, BITEI ANy # U N U BIERLS 2R L, BURITRIEIC
fa/h LT D, flif&1325~100k KL/ k> Th D,

B & L CiE, MAFFO G JRAZELR (DALRM) 2SEUN T3 CHEAET00 D FTs =2 VR A
NMNBEEALTWS, K7a =2 ME, [FAJRIZHER20,000~25,000K R/VFRE O TH )N
SWTHl % L8l TV %, MAFF « DALRM~OE T U 72X 5 &, 2012450 E#EH13700
AT, 20134E 5700 % FTICHAT 3B TH D, 7rYxy bOBEX, ML~k
W B~ voE KB, £7IXGDADE K BIZFHHK L T, BEE®E, 1) 2R A eI
a7, 2) WICOMETED XS IHEL 0 EEET 5, 7ed, DALRME LTIEL, 7 =7/
U AZBHETCIIRT 225G H D, HldiT = AN T, 12D T40~500D 5K % %t
Gl LTWb, —2DOar KA MNNBETEM2~3 Oy R RA IR TES, 2UHRAR
ORI, H&KI15~20 b /haTH V., < DEFEN ha kiD=, 2R A MNRIDT
TR BEEHRTE 5, REOFHE L WO BIRTIX, =2 A OPHEMA 1805 ~200 T had % 72
O, FLELERVRVIRTH D,

# 1-2-4 : MAFF @ =2 R A M/NEE L EHE (2013 4F)

M3 T OWFZERT | N L OWFERT
1| # oA 100 8| AR F v A 50
2| ALY 70 9| FLTEReT 40
R = S NN 60 10 | Ny 7Ny 40
4| = VT v 60 1| BrwRy b 40
507n0%y b 50 12| B Hn 40
6| LA 70 13]|F> Kk 30
7| arviRy AT — 50 it 700

(H8 : DALRM/MAFF)
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a AR A MNEDOH] 1 o VIR A MNEOH
ZOEITERBR=ZATH, ERN—ATHHERP L IR IEE -T2V I EETH D,
(4) "AFAZ Y — (AR OHERE)

MAFF O & pERTA R ASEUZR & D 3Pk % 5% 17 CTHE® TV % National Biodigester Program
(NBP) TiL, KR2IOBEININA A XAV 2 AL —ZHEALTEY (FEZMR) | 201341

4,000~5,000/FTREEE DR E I ND RIALTH 5,

F 125 RAFHEA TV 2 AX—DEAE

| 2006 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 |

aUELF ¥ A 113| 250 400 | 497 | 484| 450| 395| 2,589
B 87 81 100 133| 281| 222| 152 1,056
ALY = 61 136 | 332| 525| 522| 552|684 2812
5 31| 450  686| 405| 619| 640| 686 | 3,517
2L RT— 4] 232| 289| 235| 362| 434 420| 1,976
A R F Ty 155 198 | 168 | 238 187 946
J vy b 1| 357|377 696 1,034|  794| 3259
TNy 21| 246|  438| 653|421 1,779
LT v 67| 107|112 286
ZI Y b 74| 116|107 297
Ny BNy 22 56 36 114
SR 11| 261 207 479
by 62 62
UNR—=T N 1 1

& 296 | 1,150 | 2340 | 2,616 3,744 | 4826| 4201| 19,173

(H{# : Annual report for agriculture, forestry and fisheries 2012-13 MAFF))
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INAFHA Y = AL —DFEARMEE

BEFEME L TERANA A AT Y =TI L L THANAIEETH B, AL F AT
V=& aRAMIFCHEDO LD THLD (BRI LIZAHEY) . NBPIZK DL, 1EH A
FRIENRETHD Z &, WEMNRZ N &, BRICEWI ENARETHDL Z Ll B0z
FToND EREA T DN FEA D 2 AE—F4-6m’ D H D, A F A D= AF—ITIE,
KETHHFETHHETH L, KEIFIOFEGTREETHLHEAT D,

7 1-2-6: aARA N, FHE, ANA A ATV —DEEEKRS

IR A B i
BAE (%) | FEME (%) | BhE (%) | FIME (%) | BiE (%) | FEME (%)
EHR 0.50-1.50 1.00 0.50-1.00 0.80 1.40-1.80 1.60
U 0.40-0.80 0.60 0.50-0.80 0.70 1.10-2.00 1.55
VRN 0.50-1.90 1.20 0.50-0.80 0.70 0.80-1.20 1.00
(HH# : NBP)

NBPII/NA AR TV —OHFE KB EZRINTM L, ~ =27 VEER L, BRICHAT
L X0 ICH S RIEEN 21T C&E T, TNERIDET VT 77—~ —%R&N, 74—V K
TAMEFER LTz, ZONFRITT R TF v 2IN1TL . AL U 01304, 2R A
T—IN374, AR TF o UMISL, TV MNISAH T, INETOT—ZIUE -
HrOfEFR T, Bl ZITFIEICANA AT U —% D)9 EILED600kg/halE EHIINT 5 Z &3
HONTWD, NAF ATV —OAPEEROHEEHT, 40U » F/L/H%20,00075 & 725,

LEDX I, "AFHA V2 AF =D ED N A AT U —OF e, HEE
FIA s THEEBRHIFOE KR EWHIBETEDOREELZ EIF Wb L5125,

(4) < AR (Bio-char)

ik < vk (JEER : Rice Husk Charcoal, Biochar) I3, #7% % L35 12 X ¥ (KR (450-650°C)
TALBEZIZLIELOT, TOFBEO L ITHEOIRBE TR O (LM TH 5, =
DR O L ROEEIZE S AFET DM AR ILORR T, Bz TG R R4 5 E
T 5, HARTITHEEERC L 2BSHEED HEGKREM TH 5,

12
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Photo by Yamato M.
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HENRENE
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DEEBESEOGERIZESERT~
@DHEEE

TR TT TR, ZAVE THEEEED Ny FRAIRICILE NS ~10513 L, B RF¥EE
(DAEng). K% (RUA). EM{:% (Soma, JFP72 &), NGO (CEDAC) 7¢ FIZE A ST
B, 77 MR LIEEN X 7 AMIINEDORHETHA SN TN D, Ny FRRCEE X
fElx DL AMROAFEREIIRE 2L, # T HIMDT T v bABRACEERE L, 20134128 128

(Hid : BEVEPESERR)
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RN - R 2R, 7 A B DG
272 D1ED, A OENERMET 2 2 L THEBAD ORBI 2 TR L, OB RKIC
S IRV HIOAE P O LT H MO BRREEEN I TE 5, < AROFIAIL, 1EYDIX
BTN D LRI, BRSO T 25 & bR A&l I BT 5,
S HICHEEE 2P, BEWEEEDBMEDORRNS . HARTIZLL T O X 5 26 R /EH TF|
MTE TS,




B LB TEN0 THhDH, Z0, FENRMEEITEZIREN TH 5, )7, MAFFD
DAEng/3H1.0» & 72 - T, Biochar Technical Working Group % 3. 5 _EUF, i 52-35(2H7- 0 3k
. RS - H2e, ERTFE~OSN EE21ToTElz, ROT 4 TRMWENRSHDHZ &
(THERR TE TV DA MAFFE L TGHREIIICE K - T e —2a vz LT 20T =4,
¥ =2 TV EEIRRIRIE RN Y 7 7T 0 RRRWIRBLIZ S 5,

Box : # & A ONEDORMAHEE

1) B4 - 0o R YT EEBEM MBI 232 ENA A~ AR L ez mrF— -
B i B iy SERE 2

2) HAY : MR & = L F—FEIIE ST 57201, gz fIH L P YRR T ¢ v M
FEDFREME D W THANME & FEMOBLE D HIETT 2,

3) EXERHY : 20124F

4) 55T : # 7 AN, Traimkok District, Leaybo Commune, Trorpaingkou village? F& k5 K Pt
5) PATPEZEDRE L  SMESE & L TRABIEE 2 Mhdh L7z,

FEOLEFRIFI Y ~—27 ) = v AT ARASHE EMASHEREER G T 7 / A,

NEDOCEA L7777 v bARALIEE (X 7 4M)

5. 7 RTT TiEA v ROAnkurtE OEAIZ IS e AEFEELIEE DY i b
GOTISORIZFEEASNTEY . ZDJK (KHREF CTldGasifier ash : GA L FRT) 1XIRFED
GHEN AVRE VIR AIZESIEO0A, HHEGBRRENIAD D & L THRET YN
TRFIREPFRERED TN D,

Wik T AR EIEE A BAL TOWDREKFT~DOE T U v 7T, GAIZZ L DA, filkk
O TBEIERN UEE CEZ R LICRIEL WD LS, EL, 7/ v OREE
TlE. GABRFEINTEY, 40V » bVRRE (HEE8ke) T2,000V =L (£0.5K Kv) @
BN TS, ZHITHBAET S & F Y7060k Rz, 7272 L, GAIZFRA
MDNTED, S AR EHSRTHEER 2R D, £DD, FILE (RY a2—2) TA
%% [\ UAfikg (2,000 /L) TrEid &3 iuE, FEMITITEES— A TR OAM#5£4,000 U
)b Bk RV, Ym0 120k KAV TRNLD Z &2/ b,
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[ 255 CHGE STV 5 GA

1-2-3. &R DK F A

(1) W OHRAT &

R TT OMAEFERIL, 20004121 B EVEE &2 MR L, 20059 LA IT TOE Rl R %
BT TV D, 20134EBFEOENAEERIT00 b 2B 2, FIS007 k> D AT K % e
LTS, R KOMIE Y TR THRAET 2003, WITxHT 5 HRITH20% TH H, £
D=, BAEOWAEFERITHIN0T F o ThdZ Linh, WkOIAFEITKII80 ko &
FITE D, M. FEERICIZENWAEFE RO LS ETZ A KO ST AICHOEEHRL LT
WHDONRERTHDT-D, TNEEBET DL, BUED VARV TITAFEL TV DD &iX
900 R &7 D,
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1-2-5 1 BRI T OMAEFEROHER
(Hi8t : 19612010 [EE# R MRS (FAO). 2011-13 FAO/GIEWS Country Briefs)

FEIRRERR A MR A LD &\ AEFERDZ VDI, A 2 UIFRIBEEFHE O 7 LA N
2 FABION LYy ROy Z N a R Ty A, TR A N
TAIVTF=AThHD, £/, WHERICEL THRMEN B2 TH D, AT, REE
AR T DR OB KN EET 206, Ny Z o "vafubhd Lz b bty 7
W TH 5,

£ 1-2-8 : FHEIDWAFER L ORFEN A MR T 5 sk (2012-13)

BN A E B B E P 2 B B AR

1 Aoy 1,194,432 219,236 819,919
2 A 1,147,194 196,883 801,175
3 RNy Ry 881,773 261,589 505,554
4 aURUVF ¥ A 781,717 389,805 290,289
5 VRV bL 688,400 151,344 447,565
6 NoTAIF=A 608,412 173,398 355,920
7 YAV T S 559,231 234,225 252,306
8§ ANRAU=T 522,331 112,033 342,395
9 VR FaFr 503,187 117,973 319,800
10 7%y k 416,011 101,414 260,516

24 NG FF 9,290,940 3,347,153 4,735,964

TE) BN E B, A=A TOWMBEREZERSEEZ VR 64%E L THR—ATHHL TV,
T, WARIEIL, WAEEENSIHEZ O 2 13% 225 W THH LTS,
(Hi84 : Agricultural Statistics 2012-2013)

AT, Bl S SHRAEERITIEMNT D ZENMETH Y, £, DR UT BN
T 5 ENAEPER DR K HHIRCBOR D% L 2521F, 7 AP 7 BN ORKRE ) 1T R &
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nNTn EEZLND, Bz, FROXHIZ, IWFEIXENHEEEICNZ TR KED
%kbfwézkﬁg\%#glﬁf@ﬂu%igh%Mwaéz&ﬁﬁﬁéo
#F 1-2-9 : WAEPER.

AR . R R (2008-20134F)  (BALZ10005 k)

| 2013 | moaiEmsnE

BN A PE F* 1 7.18 7.59 8.25 8.78 9.29 - 5.84%
RFEY F* 1 3.16 3.51 3.93 4.34 4.74 - 9.04%
it K 2 - 0.01 0.11 0.20 0.21 0.38 45.70%
(*1 Hi#i : Annual Report for Agriculture Forestry and Fisheries, *2 {HH#i : ARPEC, Jfi :
Secretariat One Window Service (SOWS-REF) for rice export)

FFRANIZ . BRI LTV K500 ~ O BETRKR S LD & BkibiaEid,
18077 ho a2 % EMETE D, b, ABRMWAEEELILRT HBMICH L LD B
x DENMFG EITMHEEITHEINT 2 £ F A 5,

(2) FUsBe DF R

AR TINZBT DAL, FORFTIZ 1T 5 B8 O 72 oD O F 8 S OISR}

BLOMOEETOBRE L LT, BIZFIHISN TS, £7, AT TORZFEE L LT
X, WERRT 70O EMOBIRE L CRHISNTEY, £ AR BEEBEDO-D
OELE LTHRIH SN TWD, 7ok, BFEHEZRRREZITFERES L I IT35HITIK
FBINTVWD,

ARAETIE, HFEHEE, mAHE~DIRTE,
FIHORDLZfERE LTz, ARIILLTOEY

PEFED BT 53 1 TREKPTIZ B T 2 Mk

7% 1-2-10 : K& KAT ORI 515
‘%ﬁﬁﬁ‘

BEFE%
(JLEET51%)

B % ’ B 7% ’
(FIH F1) (US$/ k)

Ry B Ry 30 h/BE | 30% (HZMREE) — 65%
5% (R2EEAR)
IRy BN 7 b/ 10-15% (HZ1ER%) | — 77-83% (BEFED 1=
7-8% (H AALIF) N7 w7 & Fh)
NRUTAIF A | 1.5 bW | 40% (Hofpek) — 60%
NUTAIVTF oA | 4 bUFE | 20% (HEKEEEE) — 80% (fEEF L A
TH~)
TNy b NV 10% (Hzf8ds) — 90% (fERLCL A
TH~)
= i N NN 30 bR | 10% (HZKEREE) 10% ($7-7.5) | 80%
aVRF v L 15 b /BE | 5% (REfA%) 95% ($16-18) | —
7)o 25 bU/RE | 30% (HZKEREE) 70% ($15) —
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VN 10 b /BE | 10% (REfRA%) 90% ($22) —

VN 12 3-4 h/EE | 20% (HZJEERE) 50% ($22) —
30% (7 2{b4F)

TLA Ry 10 b /BE | 30% (REfA%) 70% ($15) —

FLA Ry 2 homE | — 100% ($20) | —

X ir A 2 hU/HE | — 100% ($25) —

ANA Y T 10 b /I (M) ($7) —

(gt FRAMD)

ZNE ORISR 2O A FZMEEREICE L L, BREZFOLNL— g ok
PICED K2 BIpDR, TRORKICELEDD Z ENTE, EEICHAT 2%, BE
BOD10-30%FRE TH 5, 728, 20124F(CIFCAHANFEME L 72 FRATHE 120 S 13, KK Hask 2 48
S DT DIZMERE S ZIE D T2 DI T 23, BAERD2S%RETH D ENFRS
TS, EDTeD, T AUIF & RO A 2 H L T D REKFT T, BN TORE
OFIHEIT, MK TH0%RETHDH EEXDHLENTED,

# 1-2-11 : FEKPTIZ BT 28R FH 0 525E

H ZFI A5 & EEIGE ¢

1) KH 10 b > /BELL 1 vz JE 10-30%
2) rE 4-8 I /I HEMEHE (7 24b)F) 20-50%
3) A 1-2 b /B (RLM%) 7 2 {b)F 10-40%
4) 1k /LU U A HE, il —

) FEREKAET Tl RLB 2 FIH L TV 2RI O 03816 & LTI, BT /NSRS
KBTI, HALFREEFI L TODRRBTOFI GO BRRE,
(Higt « GRAE)

BARICRE ST DR

BAIMIHREN TV D 5k

2 IFC N30 AR &AL TN 5 27 I TR KNI T 2 Ba%F ) 2 R4 U 724G 8, (M TFC,

2012, “Cambodia Biomass Gasification Technology Survey”, Cambodia Agribusiness Series No.3)
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— 7T, MMOEETOWFF A ORIIL, B 22 B E S H 508, Fio, BFEL~LT
ORI, Thra—LiliE AL ML U ATREDOTHETHY . 15 ORI RO KN
BEFIHCTH S, BRTIX. BERAROFESEOHE L THLRIAESN TV,

n
B k¥ L C VIR
-
l v N 57 -
o e e U
B Ty f R
[ = e A
AP RAT KT B
O zof
W OFHE AT B FiEE 2 k<) R & OF) FH HE

1-2-6 : fLoDFESE T ORI FRF]FH ORI,
(H L - SNV 2013%)

(3) < ASRBLEITFIHTE 2k

B R T, BN BRI EDEETENL TR SN TV D0 EIEMEICHEET 2 Z &1
WEETHD, 7 migifRaiid. BRICHN T ZF M LT 2 8RBT B AINRI S 53
RICEEZHEANT D 2B 0L, WBFEERDLLSLU EPFMARETHL LEXD
MRS, L. w7 BT AR, BEEA STV 2 EREDKI1007: . 21k
FRKIS0RTHD Z b, FAERARKTRUL, FLI—HITEASNL TV DIZIE
RV, DD, WBROSENFIMITELZRENTH D LE XD,

Fro, HEIC, MMER DN TWRWKIEDIFIH TR E ZE 2D & FAFNLD
BEFED L <ITIRL TR L CW A LA D Z ENHIKD, RETORKITIZEIT S
BAAORAES, b LHy TWEE OISR ERHER TE D LWV IFRREPIE LN
el KA THER MR TEI3IN (Ny 2Ny N TA I F oA, ATy 1)
OMAEFEED DB AREZFNT D EM500 R THY  TOT5%RREETHH LE X
HEKBTH bl d, 2R D LB MHGEOKIB0%AARFMER TH L EEZ DT
ENTEDL, HRTIIWEBREDKI0% N VRIZINTENTWDHA, 2 AEERETHY
BEETHDLI DRI T T, WBRED2~3E%2 < VIRIZT D Z EMMA[RETIT /Wi e
EZTWD,

k. BRI 50, BWEEEOREENRARFEETT L TIE, RICEE CRAET LIELE T
PSR CEX AEBELEMTA T v 7 LTHRF LTS, ZoEAIiE, < AREE
OB LV HIME D Z ENAREIC/R D, 5%, ENTORKEHE X 51296 > THK

3 SNV 23, *t% 84 (Siem Reap, Banteay Meanchey, Battambang, Kampong Thom, Kampong Cham, Kandal,
Kampong Speu, Prey Veng) @ 30 23FT D 4 AIFLEE 2 0RA LR VWRCKET (BEKHERDT) &7 v ¥ o4
IV 7 LR R, (K 0 SNV, 2013, ”Service for an Emission Reduction Project Baseline,
Feasibility and Environmental Study”, EuropeAid/130830/C/ACT/CAI)
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DAEFEELHML T Z E0nE < AMRBED 720 OMZRITERIIC bR D & fkim
fHrsnsd,

1-3. XNFEEORKRHIBFOMETE. BERRUVEKIE

(1) JEZEBAZEGTE

20104F6 A I 7 & » & o AR E SRR BH S GBI &0 E2009-2013  (NSDP Update 2009-2013)
g L, o5 RIS (Rectangular Strategy PhaseI1) O5#{bZfgRL T\ 5, D
T, B - BABRICEL TR BELROKER, BRLAREL T, BHERO
b, SRR WK AEFEOHIN, B A R B L ED . BRIk
ERLTWD, RESOWEE L AFEDOREIL, WMHEIKO—>L LTHEHETHY | 2
IREANT D fe INEASDFRNEMED & 2 HEREEAR S A > 7 T B & D BEAPEM DM F|
AEPER 2 I C & D A PERTHI OfENLEIZ ) 2 AT D,

Flo. BROFRZ M LS, AREORFIREZ GET 5% 0 BARR 22 [EZ 50 & L
T, ) BEREZEORIM, 2) EHOLEME, 3) BROMMIEZHFT VWD, b
ZBUT, BEMOBEEALRSICL, ROBRITEY — A2 RFZIRMET 222 BE
LTW5, F7z, 2010 Fi2ix, T2 AEFEROEEREICBT 5BORCE) #R8KL., =
AOERE, JEE, ML, B5E. @O TOERBICI I 28I L, AT EmIIC B
DEBERLTND,

55 Z R P 30 i B R
[ ZR B & B $E &1 B 2 7E 2009-2013

< <0
BESRERTE MR BE-KE
2009-2013 RYS— B (SAW)

X 1-3-1: B 2R YT OREEEOR O A
(Hi# : Department of Planning and Statistics, MAFF)

(2) Law of Agricultural Land (ZHH7k%)

20114 Z A D BHFAOD 3% TLaw of Agricultural Land Z /ERK T 5, 70— FEED K
77 MR TEY | Z20®%RBNOFEMFE R ERFRED XA M2 T, D LT DRk
LDVEENTON TV D, AI2~3EIONR—ZA TRFZHO TN D, FEFITRERI 223
STV, ZORDICEMOERENELETE TV RVOBRBRTH L, 4%, AARDH
THEHEIE D &5 TR BIEER AR 2 ICHIE ST ZERHI/F IR, 20 THEK
BME LTS AURPFBAISND Z ENEEIZRD,

(3) National Action Programme to combat land degradation (+-355{b % 5K EFATENG )
GEF/UNDP®D 3 #%IZ & ¥ | Sustainable Land Management Project 2008-2011 (SLMP) (2330
“C”National Action Programme to combat land degradation (2011-2020) *2MERK 172, Z4IZ
KV 20200F £ TOH AR YTIZEIT D EEAHR « HRREOEATHNED 5T
Wb, EHIZ, IR T TITE 5 TD Best practices in SLM”3 SLEAL LTV 5, [EHEADE
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{BBHIESSK) (UNCCD) OEFRETIX, (XY TF—v g« 7ntvAZ2@ L THANIED BN
TPl AEIC L 0 . B OREXIIRKRDOA 37 N bi- 69 %55, ik, sV iigE)
LExhTns

(4) Biochar Technical Working Group

MAFF « GDAIZEWT L ARDOIIFE « (£ D 7= ®Biochar Technical Working Group’® 2012
FEIHNTFEN S 47z (No.332GDA), 7 /v— 7 KIIDAEng T, A »/N—|IDept of Rice crop.
Dept of Agroindustry, Dept of Horticulture, DAEng®Dr. Chan Saruth/sj &30 L7020 3T
(SRR, ME TREBGEE:, ERTR~0OHE, AR E OZMR ENANAZRELY ]
FaAT o C&Elz, ZHET, BEMEEEOHHRER, JBA (Japan BiocharAssociation) , NEDO%2
72 EIXCOADBREE TV U N T RENL YR — b - G22I &, 7/ oXro
DAEngBHIN TH /NS 22 7 Y — o AT AUROBRERFE; 217> T\ 5,

# 1-3-1: 21 E TDAEng &M L HEEES - 81—

A /%557 DAEng &N LEEY =, B I 7= EOLA
2013 4-3 H 3-8 H SAROBE L FIIZ L 534 <= 2ADZNRIER D T=
VL VT T BRI T | DU a T ERELT 4T —
201249 H 17-19 H F 4 < ARIEFRS A~ RO MR & 2R RO FEELIC
et HE [ C~
201243 A9 H S A L5 RV R~ F AT D IR B < AR
Nyay, XA R o> Al HEME:
f;;ﬁ;i 17 H 2 [T VT KT AR

(148 : DAEng/MAFF)

(5) Law on management of Pesticide and Agricultural Fertilizer (3% H| & fEUE D& BRIE)
B AR T T TIL20124- 1 A ISR & Rk 4 & B9 5 72 D Law on management of Pesticide
and Agricultural Fertilizer & 22 &7z, [FHEIZLL T O BB A FFO,
C BIRAIDOL BRI L B 2 BB 5 2 L
B LEE OO L 2 TOEMICEAL TRARDODE#EZ SO D Z &
FBRRRRROTCOIZEIECIEEI ORI 2 Y 27 2K L, BB, &% eM
INRIEA, BREOFRIE 2R T 5 2 &

[[{£D T T, MAFF @ Department of Legislation (DAL) 73 2IECRREI DB gk 2 F B L T
%o AHEIEELS DAL IZBWTHRBAIZGLINENRNDDH, TOGTEIL, &HAHEEED
r—ICFH S V2 DAL OB ERE S Th b, < ARRLHIZONTHREGM & LTl I
H%61%, DAL TOBRERLETH D,
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1-4.

ZN

HHEIEEL D % g3 5 D 5]

HEEDOHRFEFDOD ARROEFHTE LU KF—D 54T

AT, Bk z RT3 286 08 AT KO B OHEIEF 5 2B+ 5 ODA Y 1

Vs baf& Lz,

1-4-1. RPN AIZBET 5%IE
KRR A & LTl BRI KRER OGBS 1L =02, T AP EOE A (4
T X)) BIUOREOE AN (ADB) NEM I TV D,

(1)

A7 > X B HAR  (Stichting Nederlandse Vrijwilligers : SNV)

G2k

Programme of Waste to Energy for the Rice Milling Sector in Cambodia

AFS

Hi): axtrs ¥ —ZB 5 ax N (BXEHE) OHNREZ BN E LT, RKATICH
ZAbIF AN LRI R 2 X %,

N 1) FRFNCH L Ch Y o T 2% Elk L, BEiTEEE21T5, 2) TALF%
WMALTEBEOFEHBEOEK R R A — R 2T 5, 3) 817
(Canadia, ACLEDA) E L, BEKFTINT A EZHEA LT T2, Ty
=7 MIRHIZ, BBl 120 BB AL, BEFD 30 B2 BT 2G5 150 BDEA
ZEEL LTWD, TR EREFT LT A OHEIL, 500kW DL EA2EE, 7
B, T AL, BREDOFENRBE L /o> TB Y, ST R Y T ICITBREE
KRN ot FEEMICET OBEIZES Z & bEHE L TV D,

P - AR O KET OB A R <)

HiH

201241 A~20154 12 A

it
EELIN

EHEMER gL T ¥ET R LX—4 (MIME)
FERiERE R EFEWS (FCRMA)., 7 VAR THEHER;Z (ISC). SME Renewable
Energy #1723 ER T, SNV X%,

BIRE OFFEICEER 2N 000, a2 hOAX = BREATWD, K7 r Y=
7 ME., PL—==r IR AL R DI OD T 7 ) T— a U INHLTH D
2, 20134 12 ABIE, V—2 v a v 700 LT, TAMblFxt 7 2
VNIRETE, BIESME L bz, 2 v I X —DT X —%FT> T 5,

(2)

7 T BHFEERIT (Asian Development Bank : ADB)

4 F | Climate Resilient Rice Commercialization Sector Development Program
N | BR: 3 A7 2 — OO To DI KRB 22 3 G O E T T V2 AE D,

NE : BB L i GRFL 500 b/ HA 4542000 o H) %
S5HATICRET S 7027 b, MigkiE 500 5 5K RVERE, figk O FIAX
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KGRI A AAE L TEBY, BRZ FSTHEZIT-> TB Y B AMAILIZ L - T
ETDTE, AL, BRERE (J—R) OPPPHEELZEFHEHL TV,
* S HisEk  Battambang, Prey Veng, Kampong Thom K DA PEME A v 3 M,

Wik | 2013 457 H~2019 4

Feht | EEERERY - BREMEE (MEF),
EAR | FEMEHERS - MAFF, LT HUEPRAT B R e (MLMUPC) . KERK LA
(MOWRAM) ., S MU O L WO ER TH D,

1-4-2. TEHRICET HXE

TG B OBAHIE, ADBBMAFFE#H /) L T ARFIAO 7 ey =7 REjEL T\W5,
Fio, HERAFIH U EERECEL QX AT 04, A=A T VT, R4V, 7T
AL T AVIERIEEL TN D,

(1) 7717 (ADB)

Eas Capacity Building for Efficient Utilization of Biomass for Bioenergy and Food Security in
the GMS

HNZ HEY: B RO T | TAH R, N FAIBIT L5 < ARG, FIHEB X ORRICET
LHF ¥/ e, ZEORT, SAUROTIHLBME L TOMRELHR L., PHENR
Wz HET b O,

W% : F1Z Biochar ZFIH L7z 1) padnBaYE & 2) #h5aklir o i, 1) %1%, Biochar
EAVRA NN, F AT =72 EZRE T, by MET %, Bidding 1 U
T CARDI, IDE, Oxfam, Mekong Carbon 72 E\ZHFZED FiglT 2 ST, &I
7RI = AR A b A —7— 0 COMPED *° Green Mountain 72 & & {5/ L Tt
%o 7ok, PAMBRICHEII TV, REIGENEET L LI EEZMBEL
TEO, fRkiIr—r7ey=7 M EIZERLARELH 5,

S Takeo, Kampong Chhnang, Battambang

W | 2011 £ 12 A~2014F 6 A (xx /3 E/L), 2014 4F 1 H~12 A (< AROFEMBF)

Ik | EutkBS - MAFF, DAEng
TR | SHREE  ADB (B®), A XU AKT (HiiihHh 7))

%E | K MROERIEETIE, 2013 FiI2v =LY T v 7T I F—NE RSN, 7
T | 3.2014 42 ABIfEOER & L ClE, < AROFEMBIFEIZ-DVTlL, Mekong Carbon
(B = o vatt) 2NEE S, £72, FRFARBRIL Celagrid (il NGO) 723+
DERY ZTAMDI0aI2— TEESNDZ EITRST,

(2) A7 > XM (Stichting Nederlandse Vrijwilligers : SNV)

£ Fp National Biodigester Programme

N | BB BUFOFERT 2 NBP ISR T 2 8iH 17 ey = 2 K,

W% : NBP 1%, FEHBEONA LA P2 A X =D I LD/ TOTRLX
—ROMRZ BT b0, $/o, REAFEORGENME LE2 & L, 2 lidak
DAy JR¥EFEREL TRV =7 NNOIEENCE DT, £, XA XA V=
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AL =@, Mighe (100 Kk Fv) LEFOHCAMBIZE > TREShZ, 72
BN ALY 2 AZ—DBEANEWATL T AL A ATV —OW RIGE) 4 FEhi,
R L~ TOWR RIFENZ OV T, N UL T PDA KT CEDAC (Centre
d’Etude et de Développment Agricole Cambodgien) 723SEBSER & 720 | BERITKIL
TNA A ATV — OO EHTTiE LR TEZ T LS L ST 54z & -
T2,

EiF  BRE2 TN F LA V= A E—HHA,

x5k © Kampong Cham, Svay Rieng, Prey Veng, Kandal, Takeo, Kampong Speu

2005~2013 & (7 =— A1) 2013~2016 & (7 =— X2 : PG¥ER—2DE L % HIF
7°)

EhatgRd « MAFF, #hWfsE/EpER (DAHP)
TEERERE - SNV (B:iFH /1) . CEDAC (2 — A uE5iE)  [FAD (B4) ZF0im%
e

INETEMRT T AT > VD NA FHA T = A X —DBEABTOITD, 3l
DOMAPECTRER S D Z L DS RICEN D e hotz, 7o, FEIEICLY, &
ERIDNA A XA Vo A X —E NG ST ot OHEATE Bk R+ 707
O R NEFE RS TN D D, DT, K777 AT, #is X0y —
EADE, BRATOER, #i%., FL—= 7 LR — RO I T e
T LD DI O DEE T a L R— v e LT,

(3)

A=A 57 U 7 EEEBFT (Australian Agency for International Development: AusAID)

Gk

Cambodia Agricultural Value Chain Program (CAVAC)

A

HRY: a2 A RE BHBEONY 2 —F = —IxT 5 X E2E U BERONARN £,

WA ZEOFOIT, BRESFEF, FBH, BER T 78X TE, 22OEAD
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HiE LTWa,
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MM H O T DI IR D EOKELEH T D DR T, KDOBFE WA GO LT &

26



KR DI L o TWND, 7o, BOROHEZISALTHBY, AEICA Ry s S
N7 R % BB ORICEA L, ks L CRIET 2 0T, BEELOLNERA LT
W5,

F2RFHEIILL T DB Y

1) E#EFERAL SR F OISR BB EA

2) MENE BFREEXONyFROL ) RBEE . X —L FERENR

3) MHAFEEAR BRI, EBE 204

4) BERAIHAEHL MR D20

5) BREFAREE BB O F KIS N— T —T1-40E AT 5 D&

6) EEENIALLT @ BBy TR/ DA A% 2 v 7 NI
7) BETHepk : BEEFEMA ORIGA T, BETYH - REEE

N RTTREETENERDT T PRIRICEED ARy 7 IZLLF D@D,
1) A& Fk300kg,

2) < AIRAEPER : T5kg IF

3) Fr#EEE S 10kW

4) BRACIEERH] © 557

3000

3000

3000

| bwE. T mER

27




7000

25300

i
)

W, | 4 B8 = ¥T [ Lk it
1| ARERRBD+ I-29Ua— | 0.4| 300kg/h, 27Va -

2 | AR e s R | 0.2) MMLOL/h

3| 12Xk = > =~ 075
4
5
6

2RI = > 1.5
= P a7 |0.4
PC M M MR | 1.15| 1=20v, ARy Si-HE

A7 20.4kW. B3lor 20.75kW

7 M x M ¥ & B Nol |0.4| READ. BENK
BlM MM & B No2 |0.4| ReAd-. AR

O | MSLME I NS v ~ |0.4

Nim & ¥ W 52 (THEAR)
Njog—uooso— 0.4| aAt=5TC 260L/min
12 | BakitaAc > = 1.5

13 | mEkEMNR = 0.75

W] EmATMks 2 WHER490L

15 |m & W W oF 85200V, 50Hz

¥Eihi3 200V, S0HzE L #¥

X 2-1-1: 77 > AR LI E O X
(HiBh - BEVE pESEWRR)

(2) Ny FARALEEE

JERFOFARIC Z 720 B 72V NI D S F RO BRALIFE, /NI
ikt (AARTIIRR) BERTEZK, v—7 7 THffi, 7R
VT OBMIN— ML RFEEFEORBR DY, AR TARET
HILLEORIE T FRE, < AROKBEAFEITIZANRVAS, 25K
Da—P—IZ VREFS>THEHLUWMESTHEDL I T EICLVED
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2) WE (HK) FFH] 0 1205
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722U, AR EIIR AN R OB IR 2 RO E L TEASN TR Y | HEEATE O
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FERFNZEA ST D H AL, Wk zFA L CREL, 25 B THEAS
NTW5D, [RIZEE X, WA 900~ 1100°CHEE O EHlR CRABE L T Ak L, T AMAL, BREE,
A —VREFED T 0 AR TRERITEVIAEND Z & THEKIEH 2B ST\ 5,
HAEIBEBEEZBGANLCTT 4 —BAFIHEZHT 2 &0 ) FIAFER R TH 57z
B, EERDER S TO e WHBEER L O ¢ — BB REHIRE 21T > TWO S FEKETIC
HAINTWDIHEENRZ,
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R T TR ST S 7 ZBIF OBIIE, 100~700kWFEEE T 223, BllF A TRk
BEENTNDHDIT200kWEEED/NLD H ORI TH D, 2 A—T—F, 4> KD
fii At 2 4% 5 SME Renewable Energyth: 232l 9~ 5248 & | i &l L7 7 o AR T RITK
LT DAL, I KRERZERRGH D, DR THREAL U FRITIE, BBIZE T TE
FLEAL15,000~45,000K KL & 64,000~140,000K RO THLH, —FH T, BrRTTH
DI ACIFIX, LAl TIEdH D B3h=ME & AEICRER H 5 & OHRENRH 5,

#2-1-1: HUARITTER L TWDH AU A — F7— R 5

BAL (kW) | il (USS) PREEHIR,—E R
LocalA | XU TAIvF A 100-300 18,000-45,000 | 12 » A /Fdh - $-t" 2
Local B | IR F v A 300-600 15,000-27,000 | 1-3 » H /4=t &« 4" fF¢
Local C YN i 300 25,000-30,000 |36 # H /-t z
LocalD | W R F v A 250-300 40,000 6 7 H /¥t 2
Local E 7)o 100-300 27,000-45,000 |3 » A -t
SME 7)o 150-700 64,000-140,000 | 12 » A /FBkh - $-t" 4

(Hi# : IFC/EU, 2012, Cambodia Biomass Gasification Technology Survey)

Fiz. BUE, TAFEBOFAICBWTREZRMEL > TWD DI, H AL THAE
THE =N ThH D, HAEIFIEREIZIL, Z— VBREBLEENEHE L TH DL, FRESN
fe 2 =L O AR L TOKTHR LR SN TV DIRIETH D | BREICARR Do
TWLDONRBARTH %,
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i
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B AN I ST S 47— [ 2o EMINc kS h T
MR AR % B L TR o \ \ -

(2) Hzibs IR bERR

BITE, B AR T THARED LTV DT, MR C & R BERR 23 )
BEINTWLHDOTHD, ZOHE, WSa IR E U TR T A T 2 HiE 1278 - T
W5, BB CTHRESOMENRARETHY . @ OGE . R RTFE T DT OKS &
Z18%., AR KOLAIT14%E TELET L IICHEL TS,
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TR TT TEASIIVTW DR O HIRLI30~60 b /HREE TH 5, WHE, W
WS ITE v P TEASHTWE T —ANE L, b DR, é’f@iu\f%%ﬁofw
DR BBLL EOREKFT CEANED LTV D, RO K E WK, Eks
ASNTHEEELH D HOELHEL Ebfﬁwﬁigﬂfwéofgﬁ%~ﬁ~ﬂ\
B, wE, PERTH L, i THL L. TERENE S LM TH 503 MMAMER LU0 —

E AR O CTHEND D, M7, BERITEFE TILH 2 DR D2 E LM AN 3 5
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i 17
B (Ud) | H IR O e ‘ R
(US$) (US$) (%/h)
B A 30-40t/d $90,000-160,000 $18,000- 0.5-1.0
FEE A 30-40t/d $60,000-$80,000 $15,000- 0.7-1.0

1E) HoE 2 FrORKRETIC2 e 7 U 72 K0 1R
(i - G

(3) PRALAERE DAL

) < ASRDRGY HR

RACEGE 2 BT DEAME L LTI, TR mE om0 < AR LT, {40
EZEmD 2 LIV FEOWISEN M LT 5808 8TF b5, RICEE LU 2k
FLRGES LD S VRO Z T D, < ARDZDRIZOW TR, kDT A fEfr
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TAHZENEETHY, TOLDITTIRFEDZLSGENTNDHIZEDREETH D, Kb
EED S D ARDIRFE EITA0% TR T H D DI L, A AEIF D DGAD R FHE T 1330%55
CERNHERTEZ S, ok, WO ORI L CTiE, REFEEITMO T < $990% N EE
RTHHO, ZILEORPIANLTEY S AROENRTNE S 2D,

& 2-1-3 Bk < AR kg B 72 0 O pksy i

RAL T & H 2 A AE
(BIvEREZE) *1 (SME) *2
T bEESR Si02 % 50.36 44.5
&S C % 40.49 28.7
K H % 1.04 0.17
EHR N % 0.42 <0.03
VRN K mg 11,000 595
VINIAYN Ca mg 5,700 609
T rY DA Na mg 1,700 76.1
~ W Mn mg 790 162
£ Fe mg 190 65.6 mg
Gkt Zn mg 110 11.7 mg
&l Cu mg T 8.15mg
1 K7 A Cd mg 7L <0.36 mg

(B0 *1 : BIVEPERERN. *2 : Agronomy 20137)

i) FKFTOEAH Y
b HRREDRE 2 GURBEIK 2 JOET 5 . 0 2blF & OB EE 2 D &0 FKET
WX THEARNRRLR DM THL Z L 2BHT 20 ERH 5,

T ANFNE, BHEED 2O DM THI2d, Zih/RE ) & LB L+ 5K Thiut
WAL BN L CEIEMSZRI LW W) =—ANH 5, —FHFTHAMLFEAND~
A F A& LTE, WEEAOTEINLETH Y, WEOFRIZIMER DO FM A 005,
Fio, XA NES S TR OMEN I /2 5, Z OB T, H AL H HEER
@%ﬁﬂ I B2 DRI B 2\, TD7-w, EEMUICER Lo ThH Y | iy
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(LB NEMNIEE RO E S 2D,

4 Agronomy 2013, “The Impact of Biochar Application on Soil Properties and Plant Growth of Pot
Grown Lettuce (Lactuca sativa) and Cabbage (Brassica chinensis)”
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113 Total 19,173unit 700unit/year

INAFHEA T 2% — (2006-12 FEi) AR A RMNE (2013 4FHE)
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SHFEOFETHREG O TEM THEARDHE . BE5EHEHN TERho7o7e),

B D A

2w 7 DN O®G2450 CTEM LIz, W7/ o _r b 20km EED L ZAHT,
1 B S 369 BHRIRWICHEATEGATIC 8 5, XA X7 & # /L) Kien Svay District, Preack

Thmei Commune T& 5,
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I i ? h Hoeng Frea
— N Hoang veal
Saerisokh Sarmiah
Barong
F % Commune
E]
2. 1928 )
g = B
1986 ) Sarikakaey
L AN Commune Preaek Km
e A A ek
& Phnom Penh
"2
-
enig Sreng BV 1] !
&, Tl
3
i Phum: Thum Cq
Hoeng Commune,
Tampan
Dei £
[<hi B frong Ta Bagiing
) angalltr:m .".’:uéulelrglg.ﬂ.el: Khmau ’, SraeGamn
i /]\ Chheu Teal
?E; i Gommlne
- Nationah = -
AR5 P
: Kampon
u-jy;fj Roka Khpos il Comim
Siem Reap Commune
Svay Prateal
o Commune

©2014 Google - #E = = 7 82014 Google —Fl R

7 BN DEF RO FRERSS O B3 T

H > H VN DB DO RER Y

4) Fx v

Ny BN MAFF/DAEng iR

Ny BN ANEF Y RO FEHFEMD D> TH L, AMEOI T X —"— " ThD
MAFF/DAEng |%[FlJH @ Toul Samroang BRI H O - A% v 7 & Ffo T Y | RERE

G ORUCHETE B OW 1 22 T o Te s

IR L7,

HEBRGIE, T OB D 5 HHT/ & NN OMERA S ALIZ 30km 1% EDHFTTH 5,

IRLE L S Ch k
T kS
=
Wk
; : . Wationa) Hj
E& m u T ) ?ﬁi’l‘ijrﬁ
Sisophon

k3
%
%

BN - AH1
AR T
INELI N,
Battambang
Reang
Keseil
5 |
Ly ta
Moung

_ Roessel
©2014 Google - #E > — 2 ©2014 Google - ¥ FH T

2N BN N ORRER Y D Y5

Ny B NN ORER S

Z OB O A Y 7Y 7 L, MAFF/National Agricultural Laboratory “C /34T & (K8
L7ze TORERE TRIORT, Nu XN\ XREMRHIETH Y . O E L ORERE
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WICHET D HEE L UIHRET PTHETEISAbREbotEZ NS, EHFTYH
DUMTEEERE NSO TH D, 1272 LA A 225 i 20, SRR 50%, pH (H20)
5.5 42% 59 DI LERPEICR > TV AR, BARIZTHL IS B EHED—>TH D,
LS Ul S 72 DITIEBMRE EARLETH D, Y VD 0.1%58 & V9 DT BT A3,
BENREY VEED T0ppm T 7 O T L L CITHERMBE WS TH D, 290 o L TH
EET 5 & 5 RBEIC 7 VRITE BRIEN LTV,

£ 3-1-3 0 Ny F U NIND D SHTRER

Sy H | fi

B 4> (m.e/100g Soil) Ca 6.50
(IM Ammonium Acetateat pH=7) MG 3.50
Na 0.60

K 2.00

RHAPEIE AL (m.e100g ) 9.60
WRAIFE (%) 43
EHARRTE  (m.el100g 1) 1.25
EHAPE Al (m.el00g 1) 0.87
pH (H20 1:5 (4 :K)) 5.00
pH (KCL 1:5 (&4 :INKCL)) 4.50
BLT-£E (<0.002mm) F5t (%) 61.40
(0.002-0.02mm) FHHKIT L b (%) 24.05

(0.02-0.05mm) KK L N (%) 6.21

(B> ME) (0.05-0.2mm) FHRIED (%) 5.23
(0.02-0.05mm) ALK (%) 3.10

K5 % (K57% /1 105°C) 5.50
BRAEE (1.5 1K) 34.50
2/RF# C % (Black Method) 24.62
2% FE N % (Kjeldal Sulfuriemethod) 2.10
C/N L 12.00
A (OM) (%) 423
4V (P,Osppm) 1.29
BiA A 23 (CE.C) (m.e/100g Soil) 70.00
IM CaCL:2H:0at (pH=7) 21.00

(gt FRAMD)

(4) MEEE FREE 71k

1) Xk

kB X AT

EFTHKREZSOD, BEZICOBSRER QR v MRBRIC 2125051 TEME L7,

50



Ry hakBR

PRI T Om@ Y,
- fuffi4 : Chulasa
Chulasa (377 > AR 7 BUMF OHELE 10 fhfED 5 HO—->T, B @ T Neang Minh &
ENDRAEDORETH D, FEEEFETH % LTz ¥ 740 PDA OHEFEIZ L D, 3R
L7,
* 3-1-4 : BUFFHELE 1 dnfilt

it E R K Sl BT 10 dnfE LR
Phka Malis Phka Rumduol AR
Phka Rumdeng AR
Phka Romeat HhAE
Phka Khney Phka ChanSenSar AR
Neang Khun Riang Chey WA=
Neang Minh CAR4 WA
CAR6 A
Chulsa BA
IR66 A
Others Sen Pidao A

(Hi#h : JICA EERFFRA (201347 H))
« iE&} : Urea, DAP

« AR ETRD X - M D NEDO o mibiEE ciliE s b oot 52510 T,
FIA LT, REDZA I 7 TEBICREIAALT,
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< AIRDIEN < AIRDIBAN

- FEFE S AEAT O] FEFE 10 A 9 B, AEfF 10 H 23 H
Bl 15 B, HRTERO%, AEB LUV ICB

B OET
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ARy hOY A X Ry (EAE 30cm, ES 45¢m)
- FABREYY - EBRE LT O 0 I LT,

1m
<> _
om| 288K RiE1
RE2 | —AH
13
BK | BK | @K | 8K | &K | &K
e e e Ei
Tt T2 T3 T4 T5 76
X 3-1-2 : RERES
2) FUEBRaY - KE
s hyEom oY FEME10 H 29 H
s KT fFE11 A2 H
- BGILEEY & HICLL T om0 I8\ | LT,
1.3m
<>
1.8m | |1of@4A Rig1
R1E2
%) K]

l'Il'll'il'l\—Y—'\_Y_l

T1 T2 T3 T4

T5

X 3-1-3 : a3—2 & KO
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3) Bp3EZ
CEP)ERS . FEFE 1L H 1 H

Im
<—>

2m | |24E1K RE1

kg2

R1E3

l]"y"!"y“_Y_}"
T1 T2 T3 T4 T5 T6

X 3-1-4 : ZEWOIEY

4) Fy v PIA
X v B8 s AA 10 A 31 H

Im

&m 61 A R1E1

kg2

R1E3

l]"y"!"y“_Y_}"
T1 T2 T3 T4 T5 T6

X 3-1-5 : ¥ v YO
(5) HABri%s

R OFRFHZONWTIE, < AUROEAE L IEEOBRABEOMAARDEE 6 /XX —2 (Tl
~T6) &i\T. KiEZ3EE L, LAFD@EY & L7,
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1) K

< AR (t/ha) 0 0 4 4 10 10
UREA (kg/ha) 75 150 75 150 75 150
DAP (kg/ha) 100 300 100 300 100 300

2) fhUEmaY - KB

< AR (t/ha) 0 0 4 4 10 10

UREA (kg/ha) 30 60 30 60 30 60

DAP (kg/ha) 100 200 100 200 100 200
3) B

< AR (t/ha) 0 0 4 4 10 10

UREA (kg/ha) 50 100 50 100 50 100

DAP (kg/ha) 100 200 100 200 100 200
4) ¥ v¥nN

< AR (t/ha) 0 0 4 4 10 10

UREA (kg/ha) 10 10 30 30 10 10

DAP (kg/ha) 10 10 30 30 10 10

(6) HIE - AT ITIE

1) BIES L
AR TIE. BEWCHONWT IO XS ICHE LT — 2 2L LT,

#* 3-1-5 1 7 — 2 OFHA & HIE G IE

I F5 14
iR e W=l
(F & 22108/ 7 v 7)

&

(2014 4= 2 A UL T &)

IVFERIZ 1 [EIEHH
(TF o210 B/ 7 v > 7)

NITAD

a—

O&

it W 1 3
(72 D210/ 7 v 7)

@ &

(2014 4F 1 A INHETE)

I FER T 1 [BIEH
(TF o210 AR/ 7T w 7)
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UNFER 2 1 [AlEHE

(7o X215 IR/ 7 7)
J&L\— 1 IEIaJr{E'J

Xy Ot AL N X[ N A =28

WA b e e UXFERZIZ 1 [BIFHH

O E (HEERNE) (527 1 6 7 0 o 2)

(8t FRAED)

B3E | OIE (013412 H 17 H)

2) Gtk

RETT DRSS T AREZEAT 2 Z LI X VL FEIERI OB AEZH S LT HINE
PHEFRF S 22 L] THLOT, PEHIZVW RS ARITER LWV D F—2 (T2) &g
LT, EERDIRWR S ARDB B D LD r—A (T3 & T5) BRFEOKEDORRENE - T
HhHhDHIET, HERBROBREESN T2, 2FV T2 & T3 OB IOT2 & TS O
WREBELERD, ZO%A. T2 XM@Y (Control M) L7205, ZHHOHERIZIHUWNT
Mt A BN S L2 0MC2E THRIEEZTT ),

Lo —oDT Fu—FL LT, KAREEDTL EXARBASTNS T3 (Z2W L T5)
D ETH L, ZTHHITMIESGMFIERZER DT, T3 (e L T5) OFREREMSE - &M
MR ChIE, Zhud TKARDEIGIR] 2 ETDHZLE2B®RT D, ZOBAND
b < UIRDENRAZBGET 5,

32, BE - GFioBroEA. FLEEERRESTCHMESHRILFHORE
3-2-1. BIEABER
1 >k

ABEBIOR Yy MBI DWMOAEBFRNZ FITRT,

AR FHRIB T DA R Ky BT ORI
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# 3-2-1: KK 7 v v 7B 5TOERIRN (2013 412 A 6 HEER)

HEEE S (HAL:em) T8 (AL )
Block I | Block IT | Block III Block I | Block II | Block III
T1 59 61 62 60 17 19 18 18
T2 61 59 62 61 19 17 18 18
T3 64 62 68 65 20 19 21 20
T4 63 64 63 63 21 20 20 20
T5 63 68 63 65 18 20 20 19
T6 70 73 70 71 19 24 28 23

(ot FRAED)

# 3222 Ry FRBROK T o v 7B AROAB RN (2013 412 A 6 HE L)

(Bfem, 80 | X7V | RXFY2 | RXEY3 | RFY 4 Ey{E

- B S 85 72 81 82 80
LREE 14 12 12 22 15
- B S 95 87 84 95 90.25
APRCL 18 21 17 18 18.5
3 B S 102 91 78 87 89.5
3T o8 20 17 14 17 17
- MR S 105 95 80 102 95.5
APREY 24 27 31 23 26.25
Is Hiy b S 92 97 88 93 92.5
53T % 22 20 21 21 21
T6 H e S 93 88 89 97 91.75
%k 22 30 25 26 25.75

(Hih - G
2) PUERAVEKRE
FUERavOEFTRIE FIORT,
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F 323 : KTy riIcBiFAbyErnavOEE Q01441 A 7 HEER)
o EEE S (HfL:em)

Block I Block II Block III
Tl 181 169 164 171
T2 181 176 173 178
T3 201 187 187 192
T4 206 197 191 198
T5 206 208 193 202
T6 209 202 190 200

(ot FRAED)

KREDEFRNEZ TITRT,

# 324 KTy IZBIFAREOEERE (201441 A 7 HEES)
#Efm S (B :cm)
Block | Block 11 Block 111

(8t FRAED)

3) HEME
2013 A5 12 A 17 BICINEA 1TV, INE (EE) 28E L,
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T1 328 371 341 347
T2 366 415 386 389
T3 378 459 367 401
T4 367 485 417 423
T5 374 478 426 426
T6 450 476 482 469

(HBh - FRAED)
4) Fx vHoN
F v v AROEFTRLE FITRT,

(gt FRAHD)
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3-2-2. RBOBE

1 >k

MY OHE : T2 BEERZ O+ AR L) LT, T3 (BB e+ < AR &)
ET5 (ERtDban+ < ARZE) O REL 2o Tnd,

SR T2 EEAZ N+ AR L) LT, T3 (BED R0+ AR E) &
TS (EED RV + S AREZE) OFBRRRL Lo TnD, ZOZ LiE TER & DB
LTh S URE ANAUZ S T DR 2 DHERf e LB T 5 ZE2RLTHEY, 5
OBEINTEFIREDOME L7252 LA THEENLDOT, IWE LR 2V LikET
HZENRBEIND,

# 3-2-7 : RO RESRRABROAEMERE (T2-T3-T5)
T2 OFYME | T3 OFEHIE | TS O

B 7 (n=30)

B (cm) 60.8 64.5 64.6
T O 17.9 19.8 19.3
(M - FAAEEH)

WIT, T2, T4, T6 DIIIT LY S ARDZT OBA~OHEERD L, dAMERD T2 L
H_TT4 (4 F/ha) 1313%, T6 (10 Fi/ha) TiE30% DM EICHR S, =
D7 T4, T6 OIS THN A FREE I, L0 E < S ABRE AT LD DR E
WZ L DRI ST,

# 3-2-8 : TR B ABR O R (T2-T4-T6)

%ﬁw‘ T2 O ‘ T4 O ‘ T6 O m&mm’ T2 & T6
¥ (n=30) A A A HEM (p) | OFEME (p)
B F(cm) 60.8 63.3 70.9 0.0028 0.000
(4%) (17%) (&) (FE)
oK 17.9 20.3 233 0.0024 0.000
(13%) (30%) (HE) FE)
) EROFEINNIL T2 & OHENC T DR AR,
(High : AR

Ay FRBROMRTIT, HFRIFT2 & T3IZEFR< (TS B3@E< R T05H2%), M
BROFEREFEREDORER Lo TS, L, T 28T T2 L0 T3 Db, ¥
TS 13—F %< > CTE Y, BEREROER & F—OMEIZITHT LR o T,

% 329 : Ry FRBROMEO i (T2-T3-T5)
T2 OHME | T3 OFE | TS OFEHE

Yo7 NE (n=4)

B F(cm) 90 90 93
T o% 19 17 21
(Hi#h - FAAEE)
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2) huEnav s Ky
T2 L T3 (HDHWIETS) OHFEOETIE, hvEra v THREEREEZ T3 O FRTe L
AENE WS FERIZI > TN D,

# 3-2-10 : b vEw 3O BEREREREOLEE (T2-T3-T5)

Yo7 (n=10) T2 OEHME | T3 OEHME | TS OEHME
B F(cm) 178 192 202

(8 AN

T2 EDOHEDOHEIZEWNTH, T4 TX 12%., T6 TIL 13% DK 720 | Fb & RO
RBEioi-,

# 3-2-11: hvEwavO/GREROMEINHE (T2-T4-T6)

YT T2 O ‘ T4 ® T6 D T2ET4D | T2 & T6D

¥ (n=10) SFEME FLEE LA AEME (p) aEME (p)

& £ (cm) 178 198 200 0.00 0.00
(12%) (13%) (FE) (FE)

(g R

KGO T2-T3-T5 DHEETIX, i« 23— LRERIZTI & TS TH T2 L RIEOFRE RN
NI, MEra BT b o1z,

# 3-2-12 : RUOESGREROFEFEOL#EE (T2-T3-T5)

Fo AR (=10) | T2 DTS | T3 OFHE | T5 O P
H K (cm) 61 61 61

(gt FRAHD)

KED T2-T4-T6 DL TIX, Fh - a— L OFER L ITHE2 Y . T4 1L T2 LV bk
ol (BAHWITHEEBRBITIFIER -T2 E2 D), 12771 T6 Tl 3% DOHIINA A 5
iz,

% 3-2-13 : REOEGREROFIN R (T2-T4-T6)

P T T2 ® T4 O T6 O T2 & T4 D T2 & T6

¥ (n=10) ‘ T E T fE X fiE HEME (p) ‘ HEM (p)

B R (cm) 61 59 63 0.47 0.53
(-3%) (3%) (BETRW) (BETRW)

(g AN
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3) HEMEF
RO T2 & T3 (BLUTS) OHEETIE, fig - 2—> « KELRERICTI (BLUTS)
DOFFNRTe LA T2 L0 INENE T,

# 3-2-14 : BEOESGRERORE RO i (T2-T3-T5)

o (n=45) | T2 OEE | T3 OEBME | TS5 OELME
Y &(gram) 388.8 401.3 425.8

(8 AN

T2-T4-T6 D TIX. T4 TIX 9%. T6 TiL 21% DU BN A B IR TX7-, ha 4
20D REIT4 R0 10 hrOFR LV HINSIENE WD ERBETE RSN,

# 3-2-15 : B O EGRAER OB E (T2-T4-T6)

# T ‘ T2 O ‘ T4 O ‘ T6 O T2LT4D | T2 T6D

¥ (n=45) EEE R E FEE HEM (p) | AEM ()

Iy B:(gram) 388.8 422.7 469.3 0.008 0.000
(9%) (21%) (HE) (HE)

) RPOFEIMNIL T2 & ORI T H¥MNEZR~T,
(i - AN

4) FyvPA
T2 & T3 (BDHWITS) OEICEWTIE, thodmE EFEERIC T3 & TS THEITHER R
WLKEINLTWS,

F 3-2-16 : X v v P ANOEGGRABRORE Lo ik (T2-T3-T5)

Yo (n=6) | T2 OEHME | T3 OFHME | T5 OFHHE
B F(cm) 38.5 39.7 40.9

(g R

T2-T4-T6 DI TIX, N T 4 TR ERED SN D08, FFIZ T6 TIIRE 2z BTidz
VW, FmL U IR AEMIIHER TX o T,

#£ 3-2-17 : ¥ v v PO BB O N L (T2-T4-T6)

P T ‘ T2 O ‘ T4 O T6 O ‘ T2 & T4 D ‘ T2 & T6

¥ (n=6) Y fE Y fiE Y fiE f1E% (p) AEME ()

B F(cm) 38.5 40.9 38.7 0.46 0.96
(6%) (0.4%) (HE T (HE T

) RPOFEIINIL T2 & OHRICI T 2 INEE R,
(Hih - G
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3-2-3. BHBUFORE « B

BAVEFESREIX 2014 /- 1 A 27 BIZT ) o _RUTIZEB W TARE DGR 4 . MAFF 23 L O
BREEBRNTHEELZToTZ, BEIT—ONFILITEOEY, I F—MENLIT, (LF
JEEFAS I8 L C B I E DS HERF CE 2808, Wil 232, [ax R 250 THRED
RN TEDN?) REDEMLHY ., S5 IME - FEEOMHEI RSNz, H 1 b
ZAMLIEZMENOIT THICR R DIREEKCTE] REDIA L MRDH T,

# 32-18: EIF—OHNE

. " Dr. Chan Saruth, Director of
9:00-9:15 | EHDE

DAEng/MAFF
9:15-9:30 | KR PIPEPESE - MR (F55)
. H.E. So Khan Rithikun, Director of
9:30-9:45 | BAE D
GDA/MAFF

9:45-10:45 | AARIZEB T 2 VROV A (FER) | ARAS FRE ki - /DI
11:00-11:30 | 7 > AT T CORBEIEOWME (BFR) | BHAEEE - WEK
11:30-12:00 | BAVEESED < AR OREH - FIHIE (G83R) | BAVERES - MR ()
12:00-12:30 | 7 AT TIZHIT 5D < AROEGHE (382) | Dr. Chan Saruth, Director of DAEng
14:00-17:00 | #BRFIE Y REAR (7 > Z M) BAVEPESE T — L

(Hidt « FAARD)

- e iy i ;
¥ I F—DFEERI 1 T I —DOFERI 2
£72. 201441 H 23 BIZH 74T MAFF (DAEng) &R T ARDO T BE—v 3
TEEVA Jehi L7z, S5I2iE 120 £ ORFIZEE > TH b0, W< AROEHFIEIZ DN
TR ATV, EHRE A Lz, £/, NEDO R ClRILERE 28 A L REORKES
W %R/ TL FRKATICRE L TH DO RIBEEEZRNL, ZMBEIZARFLTH L o7,
SWTIE TV ROBM N E TR BMEZFIcE EEbhnrmEt—ra ViR b o7,
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T e— g EEOEERY 1 7 E— g ORI 2

3-3.  REEEO®E

(1) HHREET L O RALEEE

RV TIZRBT HEETIT, RGN ORMEE LB L a2 A Ny LIcE
FNEERTHHBETHD, ERET/NVE L THRE LTV MER300kgD RALERE I, HA
DRRFEANAS T, £94,000 5 Th 5, BHELEIC L2 a2 N T AT OW TR, BRIt
DTN Z L2725 EHEL TSN, AFREOH TRETHIKE D Tk, S E <X b
L HIE L7 OBMIIR e TH Y . BIRFR TIERN2,000 M & B 2 Hivd, HEKI
DA MG ESE LTRIUTEBEL TS, 2120, 4%, S5Ica 2 MBS
DI TH Y | AR IRTEBBEIC B TiE, BB & AR O M £ RGeS & T
FToHZEEzBmELTnD

%% 3-3-1: 2 A MYIBUTE

1 2 NHIC 5
1. R RUE OBIHY, BREHE & BLHIE A
2. WAARIKER RE OB L, ik OB L
3. BRBE BIRERE 0O L b i A
4. HREERIH R O H L
5. < ARTEKE i ST OB M b, BRENE & BLHIE A
6. iR ETR: LN
7. BARHAER BN T
8. Wmik, WAL HA DB AL

(Hit - BE VY PEEIR)
(2) BREMEOHRY
EREORIERBRFE RS, < AROIEEHIBEN R Z < AR Otk EEL T, 77 b
RRACELE 2 HA LTDRERFT O < ASRBGEFRE DA 2T 2,

ZIZTIE, 77 PR BEE OB AR E LT, AFHAO T CTHER T X 7= B AR SR A
52,000 THZFIH L CRIHTAZ L L5, g E L TORBMIEIC OV TIR, RILEE
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WHDL JRAEFER Y | S~ OBBHREN D HEHT 5, FTROMESITET LV OEE
X, R ARAEPER200 ko (1H8HFH, FR250HBM#) & LIS aDnbDTHY | 1
KHETEZ D & R —2T4,000 s VRREE L 0D, 7ods, RIFHKEDEEHEICD
W, WA YT OHETERIR RN, BEITEITHE Y ANEITOT BECHm A
SBEETHT DI —ANE, 1P L, 22 TIIRFEREF DN EITE A TRIGRE 21T
STZBED I — 2% VT, FIF10% TSHEIRE LAE Lic, 20846, HAKSSFH TRE
[ CE HEMR L e D,

F 332 RAVEEEZEA LTG5 OBEME

1 2 3 4 5 6 Bz
L&A 200,000
2. A8 (REHSAMAE) 56,250]  56,250]  56,250] 56,250 56,250 56,250,

(1) < ABRIZ X 2 NIRRT F* 1 10,000f 10,000 10,000] 10,000] 10,000} 10,000{20tonxUS$500

(2) EMitis*2 46,250 46,250| 46,250 46,250 46,250] 46,250 18.5Lx8hrx250day
3. EERE 6,120 6,120}  6,120] 6,120] 6,120 6,120

(1) A% 1,9200 1,920 1,920  1,920]  1,920]  1,920|1 A(US$160/ A\ H)x1274 A

(2) &N 42000 4,200 42000 42000 4,200]  4,200] 10kW(US$0.21/kWh)x8hrx250 H
4, p— R 60,0000 56,000] 52,000] 48,000 44,000 0

B 200,000 160,000] 120,000] 80,000] 40,000 0

(1) o4 40,000 40,000 40,000 40,000] 40,000 0

(2) Fl+-(10%) 20,000f 16,000 12,0001  8,000] 4,000 0
5. BLg| A MR 9,870 -5,870] -1,870] 2,130 6,130 50,130
6. 15 A\Bi (20%) 426 1226] 10026
7. BRI -9,870] -5,870| -1,870]  1,704]  4,904] 40,104
8. BRI -9,870] -15,740| -17,610| -15,906] -11,002] 29,102
9. BINEE DFIAFLL () 0.554807

(H8 - FRART)
*1: JERHEREZN R OB BRI, LT 0@y,
< AIRAERIAEFE B 0.1x8hrx250hr=200ton
< AR FATRIFE 200ton/10ton=20ha
AEEHHI IR & 20hax 1ton=20ton
AR S 20tonxUS$500=10,000
2 B R OB TEITLL T OM Y,
30ton DH) % WLl S 25 DI B 72 BV 30,000kgx7%x600kcal=1,260,000kcal
1,260,000/8,500 x250dayxUS$1.25=46,250
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% 4 F ODA EHEICXAHRREICHE T HFAEDRRVEEEED
EXBRICRSIIR

4-1. REHL - HNEHARFTENESH
4-1-1. < A &IEZBEH

REME - HIFTH L ARIZEHELIRAITHY | BEZDOH D TR, D70,
< AR BIRIZAEEH Y M E EN TV DR TIE R WO T, AR O B O TIX R0,
LinL, KAURIZTHROWIEMNEAYGET 200K 13 H D | FrZ RO TERD | Rtz deE
T5, ZOAR=ANE LTI, < AR EGITEAN ST IEBAL 5 2 —FRFRIZ UYL - £%
FFL, RV —=AL TN ZETHD, 2D, < RO KITILFIEE O AN E
AR L, BEOAERZMEIT 52 LIcoRn b,

IR TRZ@Y . B R T TORFERPNTESHE L TEY . TRICHLRINTVD
EoIC, WA TT TUEFHEROHELTELZT T, byEray Fy v¥38
PR EOEM T OMIEL AR SN D L9 I2h>TE T D,

#£ 4-1-1 : (ERIOALEAEE O E & (kg/ha)

| 2007 | 2008 | 2009 | 2010 | 2011

HL ARk 232.9 245.9 181.4 229.2 183.7
A=K 108.8 79.1 156 115.5 118.1
FYET Oy 138.7 1322 75.5 107.4 133.8
BEBEY 163.5 174.4 125.1 146.1 112.1
X v v 48.2 73.5 77.1 151.5 92.8
B3 330.2 212.0 247.9 2775 192.8

Z DO VEY) 222.4 107.7 192.4 187.6 145.6

({84 : IFPRI 2013)
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F 412 B R VT O E B EH

No | +HuFf | LHiEEE (ha) | EHIOEIS (%)
1| FéfEH 2,788,069 64
2 | FAYEH (FERE. %aB7KH) 194,864 4
3 | fefEH (R & &) 373,345 9
4 | WEED 260,145 6
5 | A 84,758 2
6 | HEEY 311,031 7
7 | fESF 8,179 <1
8 | =ofth 349,636 8
B A 4,370,027 24
HEH A5 3,053,697 70
AP A5 1,316,330 30

(M8 : DALRM/MAFF)

67



4-1-3. < AREFRFIAOHHER (BWHICRIT 2HEKEZE)

2D < /RO REIEIC I VTR L72i@ Y | RABEEE O KITiE, 958> T
PR INLEETH D | FRZ S ARITHIEPMT N T ARDO TG TERL S LD 2 & 3dT
R 725, RIVEEAEE LT, RAIHAOKEOWZEI DRI AREED [EE)
BEZDLE, TRO@EY . OF UL BROFEMIFFL O KT & @KBLOUT AR KT
D2OWEZBND, ZDHH, < AMROTHEKIZIB T LY BEREEIZ R2T 0137
7 v ML EE YR > TREICS AREAEE L, PIOEELTFEZ THLT /I EY
A - REEESE (EE. 7707 —va VRTEER . KBRS 2R Eicitics
16D 2 KB OITRIERFTCHH Z LN TRIND, F LV OREKNE Ny FR R b
BEOZ T T LR b T, ERICB O UIRIRN e BZE 2 ]RI-ToREEZLND (I
T AN— MLV TOERIZBWTIIEETH L)

N KE D A B K HLALOERD
SAREEE | (migompmtas) TARIR A O K T
BYLEE: BYLEE
FSUbRRILEE NOFREEE
ottt Choikt
IL—r® IL—r®
gL ES L 2 4374
(REI~DER) (BELALADER)
| J
REGES ER
CABRE TITVEDSHRRA NGORHTER

X 4-1-2 : RACEEBD & A 7 & < /RO TSRS
(Hist - FRAE)

=L, BMOSREKRTT AR D RICER 2 FF oA, FENICBRARICEBZFF> 2
L2720 BRIIASKRMICEMOG BICELERFSOT, <AROFMA - HRIZE > TR
T TRERERD, 0D, IEREEKRITE RO R RACEE AR - EE TN
X, HEROPLEETHD [Tk Z2H# LED 5 LEFRIRFHZ, 77 Ab— K Lo
Kb RIRFIZATVS U,

PLEMNS | RODAZRMALTIL, O - &2 BER E Lo F (2 BET 5, 72721,
B RTT ORBORFKRFETELEELIHER L ONRL . REOEKREED KON
KT TR - BRIEO R TRELSBMEZRIZL TS, TO72H, MAFFORA T 5 21
URAMIESE, KRB EZEEHAEL, To—H2EHEM L, BARBICBWTRE
L TW SRR ODIRDLZ T~ T, FHA L7 B I 1T DRORFEOM BT Fo@ v,

68



F 4-1-3: BB IOBEBE I NV—TIIRBT DK EE O

1. X7 A M 2. XA 3. BUENAM |4 T LA RPN

AC Bk AB Gk 2012 2012 2010

AL R— 40 A 47 A 115 A 76 A\

HE EHFEE, X | EHFEE B [EHFEE WL | EHFEE BK
=, BEWRE | ke (&) L— M (GE | EkHREe
(Fi80) [E),

FARFEOTR BRI V-7 JEH A 2N — JEWh A N — A L N—

KK ORA

RN RS 500 k> 10 > 100 k> 300 kv

R 38 A 100 k> 2 b 20 kv 60 k>

< AERD B 25 b 0.7 hv 5 v 15 b

%5 CEDAC X% |#E NS | 77 v FRxik | CEDAC X1 %
ST AEBIEC | EThIVTEL | EBEEICELHY | T AEERIEC
HfgdH HY HigdH Y

(g FRAEMD)

(1) HEEE

) A M2IE. THE TBUFR R T —O3HRIC L VR A 5 S T 2 B
STV D, LeLans, BHRE LTUL, B E LT ZRA L ORKSEEZLT
STWBHNTIF L A LR BBA U AN—DENTHRKRFEZT>TVD &) D3 ERER
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2 4-1-4 : ZWHITEHB T D REREBR O < AREGE &

Dmcir | | wiE | wi | s

R & 100 | ton 3,000 | ton

K o6 A 20 | ton 600 | ton B Rk =100 : 20
FIH AT BE 70 0 7% i 0 | ton 420 | ton* *RLEREEFI T 3
< AR B 5| ton 100 | ton

(HH 8 - FAR)

i) 77 b ARACEEE OB
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350kg L AHETE 720, REEEOHE (BR300kg) (X, B KA FEOHBIZAEET
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s | w | wE
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) 15 [ton/H | 1 H 10 KrfE(E)
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K 4-2-1 0 < ABRHIAINC & 2 ALFAIERE ORI A A —

(FF2 1) (4 3 1) (45 6 1F) (45 1 1)
JEEHE A& (kg/ha/fE) 350 850 700 300
JEEFEFH (US$/ha/fE) 210 510 420 180
JEEFEFH  (US$/ha/3 4F) 1,260 4,590 7,560 540
< ARBENE (kg/ha/3 4F) 4 10 10 4
< AREH (USS$/ha/3 A7) 200 500 500 200
JEEHE FH OHIEEN L (US$/ha/3 4F) 430 1,795 3,280 70

MU AREMIS 230K RL/50kg, < ASRMIFE 250K Rv/ by < AR ORh B % 345 &
HE GFRICUELS AREEANT D EAE), (i« FRAR)

TRV T OEEZEEROF LTI ABRTH Y, ZTOBORLEOF TIHRMEHICL D
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® JICA |& DAPH (23T L TV, BUEIL EU O 6 B ORENLT Y =7
FRBEEIB Y= Mo TWD,

® T, Livestock Research Institute 23HISK7Z723, A F » 7 D% v /NE/L LT,
Animal breed & Feed @ Laboratory O58E{LANEE, ZAUTDUNT JICA O3RN
DAY 4V N E ORI N AN
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(2) NGO B

FHHE | 2013429 A 25 H

Sed7 ARG (Project manager)

N | (1) IVY OIEE)

® BIEI3FDTuy=r FO1FH, TRLHINDLEWVED MARH 5,

2002 4 : Svay Rieng JN ORI ST 2otk & RO FRERR L~V OFFE,

2007 4 BRATGICHT L 012725, BisEe Ui THIIGIS,

2009 4 : RPN SRy NHORT ZIRGET 5 X 912725, (BUfEH 2 [BI5E)

2010 4F 1 SAC &) B A FRST, 2010 457> B 4 20 A9 K,

2012 4 : PP IZHiGERRAA, 18 4 [FIRCEE,

® X, BIRT—oDAH (SAC) T, £ ZITIL4HE, mﬁ‘umﬁ%@%%ﬁﬁ
e FIZARFET 5 DI 100 4 < BV, 4 DO — A2 T B,

® |7 v UL, JICA EOME THA LELEIZ D0y > TV ey, [AYNO PDA |2t
H.&ni-%. PDA, IVY, EWHDO 3ETHEE L. BT AHELZE L, BIEX
IVY OIE GGEEHIVY Bfl) SEHERL THIT T D,

® PHfhIE. 1) ANy MIAHESEEEF R L 2) PP XA R WEFSE T, CORAA
75 Chemical free DFEFEA 2T TWAHHED LB 5, 3HFELUEFGIT TWHDT, 4
BRITAWRGED B H 2 5F 9 ThDH, AL LTL F2U V| 225K, EYE
¥, =AY AR, b b (CRETRKLTED, BIFEZXA 0D BFER
WMT&EHF 2= b~ FaboTETHLTVD)

o [UBIX. A A LRGBS EBAZH T, FHTIEFITE LV, RSN E T
Biochar (22T, Ny F  ATo AMZ LLRT Japamax 7225 B35 9 0> &2k o 7223
e Tz, THHEFBHTIZ LY, BITEIX, National bio digester (NBP)D (i ($400,
PDA 738150 <HWAHLTIND) BNELLTEBY ., ZI0nb0OH0E (IR
Db, ThBRHLOT, b I ARITNLRNDD, I & BTk
DNIEL TGN BIRNED T & NBP O/NA AT AZWGLTN D EZIE, 300 i
HOIH 80 A, 7o H  ABMETHLOLR LB I LTz,

o HEAEILAZ L OMA AN L CGREREEEZ LT\ 5,

R, BUETEREN RO THEEEELZ LTV, RIED 4 AL ERE
DAZ > 7 %) TIE,

® VY IT7 4V EUANDT 7 — ARV ¥ —%ESTND,

[E > PDA O FIZEHOERIEZZHITTERBY . M H5E - TW5, Biochar 2 2
ITHDHZLHTEDLNE, AR THOIIERIED TE 500 b,
® [ODAZEMH1] ORI LAHEOZITFELLTHHEEHY LD L,
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NGO2 ‘CEDAC

FHH | 201349 A 26 H

H Dr. Koma

WA | @ SAERIIZS700 T IAPAMAX /B3y FRD S AT ABEE I Uz, BUIEFRIH L
TWD 2RI, N F R LR F =T UATH Y, Ny Z TR
FIAHLTWDN, DR F2F oD AC (by w7 v AC? EigiR) Tikb 9
DO THARNDE LR,

o EHRRISEKR Lo\ EEZ TeMiikg A mn o, BEL <, X s/ Vi
DHLO (FANE 1-2kg) %#$25 THEA, Z 5 513 Biochar & Cooking F DEAFI
TE D,

® I TIT2—34FEIZ EHE & Biochar THIHABMRZAT > THY | BR S ZOFITH
fECETWA, 5%I%, HEiBE Biochar DEIAIZOWVWTH o ERERTAMEND
HEFZZTND,

o HIEIT. KRR AHEA L T AREES TV D, Bk OB A THIE L Ty,
FERANCIZ, BEREKATICEA L, B E YR A L LT Biochar #{5ECT& 5 &
IMETNEEZEZTCND, IT72 NATICEHLRH S,

® [EIX/ Biochar AT H LT DH LN LM O hEmRT-EZ A,
R500/kg (AR & H28FTldlewy) Lz &,

® ODA R TOL ARERITITH HAAMIITE D, CEDAC MHEEHRE ATV,
AR S I = T
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NGO3 ‘ Srer Khmer

FHH | 201349 A 26 H
S Pou Sovann, Chairman of COrAA and Executive Director of Srer Khmer

Victor Onions, Senior Advisor of Srer Khmer

Winfried Scheewe, Technical Advisor to COrAA, from GIZ

WA | (1) COrAA OREE

® 2006 FFERIL, A L /N—IF 34 HIAT, NGO, RFEY. BRI V—7FNb S5,
Board of Directors |3 7 4 C, BHEKMEIEE, IVY OMBAKLIHFETH D, &L
LWL MAFF & MOC 23R - TO S TR ST BUEIZ 2 > % 7 FR7euy,
GIZ DHATAE 21T > T D, LLRTIE DANIDA O3 S i > 7z

® EEINZ COrAA 1T AR TMEA DAL N I L7 ) — DL, “Standards
for Organic Crop Production”, “Standards for Chemical-Free Crop Production” % % iE,
F 72, Inspection DFLE & EDH TIEY | Inspector SHIFEREYG A L7z LT, &%
LIoPCREEEZ 5 2 T D, ARMIRIE 1 4R,

® U ARTT TOMBIL, e T Thilil TOT L IT LABONRNT &, A
PR=OHIZIE, TG TR KMBOREEZF LD L H D,

® COrAA DOILAJRITFRETFEEITH Y . NGO 7 BIFAE 100 >k R/, ERIESE 20
~30 K KL &7poTnd, 2013 45 8 ABIET, W@xyﬂ—%%ﬁﬁ%xu&
IANT YV —=ORBFEE T T D, T BIRYICITEL LU RBLIC

(2) Srer Khmer (22T

® “Field of Cambodia” & 5 9 12— %/ NGO T, Livelyhood Improvement % H fJIZH
BRI I N7 ) —B¥ELRRICEY, SRI®a R FOFIHE,

o RERITFLT2HEUTOHT LT TELT ., AAMICAS @ﬁ%/if%
D3, BEAEZILTERY, LOLERNL, BHITR T, Bl bR AU
BERICEERTLL, TERRAMIIEAD LN TE D,

® Srer Khmer |&, //V'U =—, K[E, UN, UNDP, # YV v 7 HK/xED N7 —&
G a G CIER A Foli, Hx D7 my =y MTRITS K R~20 Tk RVRRE,

® 5 9N (K. Thom, Pursat, K.Cham, K. Speu, Svay Rieng, Battambang, Prey Veng,
Siem Reap %), 3 DDOHEHFTE 40~50 ADOFREE THT ADERICHEY,

(3) < ASR~DBEL
O < NRDEFIIZRWVICELDNSH D, arFRA N ERBETHEHT2DOREN,
JICA DR FEET vy =7 F T ARBEE ST, EATH LIV,
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(3) K —PgE
71

SNV (FZ > % NGO)

FHHE | 20134812 H 23 H
Sed7 Ms. Ira Larasaty (Programme Leader)
Ipa (1) Waste to Energy 7' 7= 7 b OHEE

® &4&JF : EU,SNV,EC, THIZ 4-5Smillion Euro,

® ifi] : 2012 4F 1 H~2015 4% 12 H @ 3 4=,

o [BHRE : KHKEEW S (FCRMA). Institute of Standards of Cambodia (ISC), SME
Renewable Energy 23 A A & 720 SNV Ba—F 4 x—a 95, BREDOH
HICHRIA N0 . Tyl hOAZ— SRR,

Q) 7uv=7 PAR

& HIW: aABIX—IZBWT, A —yatvax hEHET 5, TDEHIT
T A BIF A BN LRI b & X%,
1) KN LTH Y a7 221Ek L, HIREEA1T 9,
2) HAUIFZEN LT BROF G TR OIER 2 & B R A — B A &4 5,
3) $R1T (Canadia, Acleda) & /1 L., FEKFIR T AP ZHEALLT T 5,

® HiF : TABFEHFHUC 120 B HAL, 30 & HH (Ankur D=2 —%) T585
150 BOHEAZHIEEL LTWD,

®  xi4: HALF OB S00kW LLEEARE, <RIV NIRRT & LT
773, WO & SRR S D — L DZIFRT ENL KX VKT E LT
W5,

& AK7uTxl MIHMALE TITAe L, BRSSO AMEFERDOT 7 ) F—
a UBHFLTHLN, BUEV —7 > a vy 7Ol O L LT, TAFE7 7
VAUANRIETIE, BUESME & L bic, EiEOT X —EITo T D,

() FERIZRFEO R L

« BITED T AMUIFIX AT 100 BRRED, ZD 95 6 SME O H A 45 A,

< NBUBRERFTIX, A%%IXIPP E DTN LZZ B NEHHELTHEH S L)
IR AT DAHER, Filo, KEBREKITICIE, KO T ALFEREA S TN &
EBEZTND, WTHUZLTHREWY A XD ZMUIFOFTFEITHE 2 5 & A8E,

(4) BEFEMIEROFRE & < AT A~DBL

o  HIED N AMUIF ITFEFEMNEL SR, BIfE, BEEWHME L L T\ 5,

o < ARITIIRERLD Y, MBKMNENTE L0 THIUL, WL TFrE—Y
a T HIEICHESHY,

95



FHHE | 2013412 420 H

Sed7 Dr. Simon Shackley(Consultant of ADB, Lecturer of University of Edinburg)

Ipa (1) ADB ® Biochar 7’12 =7 h

® 2014412 £ Thi<. THIL$ 75,000,

® = LZ L NF—AIZIX, Dr. Shackley DA, Steven Joseph fH+:7¢ 7235

® TOR (%2 -2, 1)Product Development and Testing, 2) Demonstration,

® 1) ®FIL, Biochar & A RA N, NAFRAT Y —/p L& EET, Ry Mt
% gk OB 2 48E LT\ 5, Bidding Z i U C CARDI, IDE, Oxfam, Mekong
Carbon 72 EIZHIZED FiET 2 ST, BINHEKIZa o ARA A =T —D
COMPED <° Green Mountain & {777 L CitED T <,

® 2) [ THIEEERT, ¥/ 4. Kampong Chhnang, Battambang, BIHRJFIE HEE,
Comped |3 Battambang (ZHLi, Battambang (ZI3REKFTC A AL EELERE & 4L,

® PmPBHRICHII TV, RIFEENEET DL IR L 2BELTBY ., £
DIDIFPRITr—r Tl =7 R B2 > T ATt b & 2,

®  AERRIONWHILA 72 XIZ- OV TiX, ADBI @ Dr. Sany (Z##E L CFHIRRT XL,

Q) TNETOH L RIT TOMIEDORER

o HEET B AIROBEAR 20 FAEE (D 1 %REE), =721, iz
WIEE Z,

® F—/r7v MNhHIZ, aAREERENANA,
HEFRAY 72 Biochar OMiA%IE 10 2K KL/ k2, S00R/25 ke,

® 1.8 ke/m2 DHZNRAH Y | FRFAIIZIE 3600R/m2 DEIE,

(3) <Ly MeizonT
° _ﬂif@lﬂ? TIEXby MELTCWehotz, XLy MEIZE > TESN K
ICHBIZ AV I ERET D LG E B o T D

° |?I“C“ !4 Hunan % Ci% Y 7 & Biochar DXL ]\“C“Sanh LA = S wihV/RVAS =S
ZEFTng

o _ﬂ_owf@ AL HARINTEY | BT LEOBIBIR e EFiH ST
BH, RRED LWD T, RSB AN LEE,

® ADB OZEMTITIEKATNICAN Ly b~ v EBBEIRE EEZTND, £ ) DI,
T2 FEIEED DV . & 2 TR O BRUL EOERNTEHDT, £
Ty b=V U BB TE S, I v AT D3RR FOPFECONTL, #
7 ENHEEGT 5,
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%%3‘CMAC

FHH 2013410 A 16 H

Sed7 CAVAC Pieter Ypma, Sector Manager

N (1) CAVAC 7u 7' A

o RRITXT HEUIRIFRBML L VO FRTEE L TV D, B YrY =2 R T
F EEERR TR — AT m N F—(TkF Ul b e fER ORI 715 4 R
LTW5, —ERAT m A Z—L, KT, BEEMY T T4 Y — AT 47
ENDD, AT 4 TIXERY — & UTERESENTERT S &0 ) Bk,

o JEBIORIM & AFEEROBUREZHE L7 0 7T L0305,

® 7 ODEEFEAEA CAVAC &1/ LT, Retailer b L—=2 7%}, A7— 1
& LTiE, Retailer 1ZxF LT, RZENEANAYZ2HEE, CAVAC 78 B2 % A CDE
AT ol AT —2 Tk, RENBINZRIEE & BV AH COEEOM 7
ZATVN, CAVAC [ZRIEN HAUTSAET % &5 Backstop OFREZ 7o L7z, =
NFETHRFT 100 AVT< @ Retailer (2% LT b L—=2 7% 3 L1z,

®  ERICERDE LWERIEFIH T 5258\ 9 Evaluation TiE, EUNE#HMED
S>TH, TOEFHUNFIHEINADITTIER, BZOFHLLST WL DI
modify L CW\5, 26 EEDTH 70%0 RS LWIBE @A Lz &0 9 fE
Rizrieo7-,

& RO Tu vl ME 2015 EFETEN, BT r Y2l MIEVHZTHKT,
A%D7Trr ey e LTI, weed control X° pesticide (2R3 2 D, RN
BRI AEBEMABZT XL A% 657200 aIa=r—a VN TX
LY7 MU =T e UM 2 0 ) b D,

() FEE K ATA) ORI

o EROPFIZ, BMEZIGEL TWD D L ITHBEEIZOWNTT RS AL TS E
RBNWDTD, #6527 E 77—~ — L LTHEBEIF > THEHWRRL T aE—
> a T LFERLVOTIE, RBEH Y TSN EIRNE D RPELTH
UL, HRAE— RITFRE DO TIEROD,

o BEWNY I A Yv—HiEA RO Z LI L UIEER, MARARERE LT, %
HZELRBIITHEMT LB TVD, BIICRHHRVLAZLTINETO FL—
A=W T I —LORREY > TLED &, B EHEEL 2L Ino Tz
BRCERNEZICHLT 7B ATERL D70,
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(4) Bie 7TV 7%

i1 | B

FEAH [ 203F12A21 H

N2 PR S 1 (Kandal M= = ©7 U JB5E : 8 BRI A S HERED S Hkn i )

® REF|E Lowland T/KH 0.5Ha (1{EA4F) &, Upland T/KH (11F) +F=vV
0.1Ha (25mx40m=0.1Ha T2 {F/4F) ZHhs, AMFRREF 27 V2 Th o FE
72 2 FHE,

® = UI—oOmIIAESRHIFRIE 30-40cm, #ADIEIL 1.2m < H VY,
FAEIRIL, 35 HREIERC L., 25 HIFUUEA 9%, 1 H T 100-150 ke/H,

®  [EliAS IR & S, 4 HO/NGE Y filik&iE, 1600-2000R/kg (Kandal & K. Cham :
MAFF O#HIFHRT— 22X %), BFEAME 25 21X 1000R L7725 &, 1
ECT781$., 21ET1562$ e b (HEE),

® | I—X60H, D% 1 HAKDD, 9 ANG 10 ARHE 11E, 127061 AR

%2 1R,

1% PP DA —/L & A Tl THEA,

HOKBERE L CU 5, Yokohama &9 77 o RO/ NKR U 7Tk,

BHEEAEH, BIIAH, BADNOEETED S, KITEETATL—T 5,

JEAEHE 15-15-15 T, 20 kg% 10 [A], Ha %47= Y (Z1E 3 & 200 kg x 10 T 2000 kg ?

XV EHIETHHBIL, ALV DNL, TTHxFa2 7 VI LW EH

X, Lowland T = 7 UIZ[AIDR2ND D,

® 1 RA R Biochar HA15 720, Kk Ash (372008, AL TATH Ky,

PP 2 (Kandal MY —7 L& ZJR5E 0 8 HHRICA D HERED HEkn G 74)
BEROHERFE, /IME,

QENILZ A, EOIFMNIIRF, FRR 2 BRIER R L,

T L Z v, 14ET 4008, MHFEIE 35m x40-50m (1400~1650m2) .
L 2 Z DOAfi& % 1000R/ke,

15023 Imx 12.5m, &1L 28 ke/Fl,

ge b (HEE) (X2 » H T 7848, 784$x6 [R]=4704 $ /4

2 AT R AR ATEE,

2T 7 T, O AT STz,

A3 < D THEA, £ DEERAH,

15-15-15 Ok 2K T 100 kg, JRFE % 10kg (Ha 4721 700kg?)
FHEAZFMLHE2-3 5%, 1 547 35000R,

B TRVICWIGE b HIUL, EEVREWIL 28556085,

2 7R A B+ Biochar IZ L 5720,
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Bidh 2 | KA

FHHE | 2013429 A 25 H

N FKPT 1 (1 24 VN Preak Ho, Tak Mau)

® i [ENE 2 BAUCHEH L TRV, 3EOERNES TN D,

FEKEA : BB 8—12/HF (4—6 h> /Wjx2 Z A V)

AR 0 1200—1500 k> /4F

?67% AR 1 24—30 b H
FFI  10% L8R, 90% 71 A b oot A2 b T3 IRGE (RFEAmFE : $22

/ FoCHEBZBLTHEVEDLRY) AN P —RNEVI ICKD,

® MK - 5V5 Suncue BB+ IRBERE (30 N H : $86,500) % 3 AERMICHEA,
BN CRE[E Sungsan FLIEA%HIAEESS (40 R H 1 $72,800) A PAERIICHEA,
Sungsan | XFZIHE$57,800, BREEZS$15,000,

® 77 AY—:Ankur (200kW : $75,000) 2008 (23 A, SME Renewable Energy
DOIEA, 4 TS L7, BERENED e Rofcizd, 1 FRiiC T &
7 4 —~— (500kW : $50,000) ZEAL, EXAFHATLZ LIz, 77
A Y —I%, $30,000 TIED TIE,

FEAKFT2 (B> & V) Pre Ho, Tak Mau)

® M [ENE 2 BAUIEH L TRV, 3EOERNES TN D,

R - GBS 3-4 Ry JHE

FEkE : 10—15 b /H

TBJ% AR 4 h /A (20kgx200bag)
PRI IR 20%, BT 7 A Y —30%, 50%IE. U A 2, HERGETY (K

%{ﬂﬂ% 0822, R ) ITHRGE, A T REWVED TR D,

® HiMEEE . 5V Suncue HZEHE ISR (30 R H 1 $92,000) A 1 AERMTICHEA,
PRBERR D72 L $18,000 FEEE DS, 13y F 1.5 N AT,

® 77 A¥—: Ankur (200kW : $75,000) % 2008 (2 A, 250kW (LT
$50,000 THENEEA L7z, BENT 8 Rl BRREL, BRBHEIRIE. S0%FRE (Zh
FETT 4 —B/LE 130U » MUEFA L TR 15 U v MUVZHIKITE 5,)
B — NV EETEKIL 3 DIF E DT AR 2 TN LT\ 5,

® LT AY—noDKIE, FEEENEVID IS, WRIEMiEIE$s-7/ ~

(R1,000, bag : —4% 20—30kg), Kien Svay (Z L3238 v B A D RLE A~ T

W5,

® SMHIEKBUEZCT LA B2 D LERICUIVEZ D, W7 7 A Y —%FIH
THDIE, HL2FEIBNEZEZTND,
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FEAHR 20312422 H

HNEE Eih 1 (7 LA~ Chhoung Phnom, Ba Phnom)

AC §%37 : 2010 4=,

AUNR—H 76 N, 9B 30 ADKEKIEE - T\ D,

FEXMOBIUE : 1 R /B 3—4h/day) GHAEEFTH)

BER . %9300 H, 7272 L. Low Season CTlXifIZ 3—4 HDZx,

TR DALY = TO%BERE~. 30%/KHIZR T

FaPEN dha, BFRIFEIET O TS, 727, F= 7 VU, String Bean, Greeen

Mustard 72 &% 0.5ha, BFRIZIABFHEOM, U 7 1IFEHICEH 2D,

® KRS CEDAC %1 T 2008 412 NBP D31 A H A V= AL — % iR RA,
R LE 600 K /LD 5B, 150 Kk MLz, 12 BIC—RE4#EL AT S, 1
(2T 2SN, IREITAEEHT T 5, A3/ 3 7 TR K TR TN, A
THEZ, N FATY—PRAELZNEMIZET, TRTEEZ L,

AC BXT : FETZRWEER L TU e,

A R—H 40 4

FEHEE 7 LUy b, ORK - BOEEE, BROLFERGE (Znb), B3RO

X, VT4, XY 2R, AL TENASANA,

FERBEOBIEL - 1vh (Btday) . ¥IFED EREKRRGMLTND Z A 7,

® BRI 123 AIXIZFm ABME, 4-11 A1 1520 AB(E)

® HERDMSY - U A LEEE L UL ZEIRD D ARICHIA, WERIIERRGE, BT
70%7H3 435,

® HERERE AL/ —(d, CEDAC R THRIEZITo T\ D, FBEKRS=a
RA MGELBZ 22> TWD, RI200 oo R A R 2GE LTV 5, JFEHE,
WERIK . NAFHA D2 AZ—INEDNNA F AT Y — 43 30 AL s
FIFA LTS, NBP OFERMRH 72720, XEEZZITTNDEEZ LD,

Eth 2 (& /74 M Prasat Sras Keo)
[ J
[ J
[ J
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& #}-3. Biochar Technical Working Group D% 3.3
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Kingdom of Cambodia
Nation Religion King

Ministry of Agriculture, Forestry and fisheries
General Directorate of Agriculture.

No. 332 GDA

Phnom Penh, 16™ March 2012.

Decision on
The establishment of working group for testing KUNTAN drum and Its utilization of

Bio-char on crops.

LR R

The delegation of the Royal Government and Director of Directorate of Agriculture

- Seen sub-decree no. 17 R.NO.Kra; Dated 07" April 2000 on Establishment of MAFF.

- Seen sub-decree no. 188 R.INO.Kra; Dated 14" November 2008 on the changed of  the
General Directorate of MAFF to General Secretariat, and promoted Forestry Administration
and Fisheries Administration equal to General Directorate and promoted Department of
Agronomy and Agricultural Land Improvement to GDA , and General Directorate of Rubber
Plantation is under Supervised by MAFF.

- Seen PRAKAS No.872 ou.ro.thor.Pro.Kor, Dated 22th September 2011 on the Establishment

of Working group of development cooperation on Utilization of Bio-char for Electricity

energy of MIME.
With necessary needed of GDA.

Decided on
-Articlel:
Form of working group for KUNTAN drum testing and its bio-char utilization on crops, with the

following members

S.L Names Position In-charge

1 Mr. Touch Khun Deputy Director of Agricultural engineering/GDA Chief

2 Mr. Seng Savath Chief Office of Training and Community Development, of | Deputy Chief
Agricultural Engineering Department/GDA

3 Ms. Vit Socheat Deputy Chief office of Administration, and personnel of Member
Agricultural Engineering Department/GDA
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4 Mr. Pich Phal Lin | Staff of Rice Department/GDA Member

5 Mr. Chinorom Staff of Industrial crops Department/GDA Member

6 Ms. Man Sotheavy | Staff of Horticulture and subsidiary crops Department/GDA | Member

7 Ms. Chan Soma Staff of Agricultural Engineering Department/GDA Member
Tei

-Article2:

This Working Group has duty and their responsibility works cooperate with Organizational
Development Technology of Industrial and Energy of Japan in order to Testing the effectiveness of
drum KUNTAN and its utilization of Bio-char for crops experiment and reporting the fact finding
results to GDA.

-Article3:
Director Department of Administration Planning Accounting and International Cooperation, Director
Department of Agricultural Engineering, Director Department of Rice, Director Department of
Industrial Crops, Director Department of Horticulture and subsidiary crops; And individual in this
working group must comply to this decision accordance with own duty and responsibility since the
date of signature.
Phnom Penh, 16 March, 2012
Director General
Signed and stamped
Sokhan Rithy khun

Received:
- H.E of Secretary State in-charged
- H.E of Under Secretary in-charged
FYI
- InArticle 3
For Action

Documents
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The content of this report is a summary of the project formulation survey, which was
commissioned by the Ministry of Foreign Affairs of Japan in the FY 2013 and is carried out by
the consortium (Kansai Corporation and Japan Development Institute). It does not represent the

official view of the Ministry of Foreign Affairs.



I. Description of the current situation and development needs of the concerned
development issues Cambodia

(1) Current status of development issues of Agriculture in Cambodia

Burdens on farmers by imported fertilizers

Chemical fertilizers used in Cambodia are mostly imported from abroad. The major chemical
fertilizers in the market are Urea, Diammonium phosphate (DAP) and various compound fertilizers
(NPK15-15-15, etc.), the retail prices of which are US$20-30/50kg. The amount of chemical
fertilizers used by crop are shown in the table below. Recent rise of the fertilizer prices is increasing

the production costs to farmers.

Table 1: The Current Use of Chemical Fertilizers by Crops

’ Paddy Cucumber Lettus ‘ Cassava
(2crops/year) (3crops/year) (6crops/year) (1crop/year)

Type of fertilizer Urea, DAP NPK(15-15-15), Urea | NPK(15-15-15) | NPK(20-20-15)

Input amount (kg/ha/crop) 200-500 700-1,000 700 0-300

Cost (US$/ha/crop) 100-250 350-500 350 0-150

Cost (US$/ha/yr) 200-500 1,050-1,500 2,100 0-150

Undeveloped soil amendment technology

The soil along the Mekong River is fertile while the inland soil is mainly clay and lacks
phosphate. Soil amendment is one of the major issues in Cambodian agriculture, but its technology

is not yet developed nor practiced.

Currently, organic fertilizers are on the market. The price varies from US$8/50kg of the Thai
made to US$20-30/50kg same as those of chemical fertilizers. Composts, on the other hand, are
produced by NGOs in the private sector but with only small amount. By the govermnet efforts,
dissemination activities are ongoing nation-wide with the installation of compost sheds (700
units/year) and biodigesters (total of 20,000 units), the latter of which produce bioslurry as their
byproduct.

In Cambodia the Kuntan (Rice Husk Biochar) is not known well, and the market is not yet
formed. In recent years, the proponent provided with around 10 small biochar furnaces of their own
to the government, the private sector and NGOs, so that the Kuntan is used in a small scale in
Cambodia. On the other hand, rice husk ash (RHA) from the gasification for power generation is
being sold at US$60/ton at a nursery in Phnom Penh. Considering the fact that the volume of RHA
and Kuntan of the same weight is 1:2, potential price of Kuntan could be US$120/ton. This shows

that the market of Kuntan is sprouting in Cambodia.

Ineffective use of rice husks

Auvailable rice husks in Cambodia is 1 million ton estimated from the annual paddy production of




10 million ton and a half of which is taken out of the country. As a prospect, rice husk resource will

increase in the future assuming the recent trends and efforts to strengthen the milling capacity.

Rice husks are used by rice millers for dryers and for gasification to generate electricity. The rest

is abandoned or sold to other factories as fuel. For those who utilize rice husks for both dryer and

gasification, the maximum use of rice husk is 50% of their availability as shown in the table below.

However, rice milling industry as a whole, considering that the dryers and gasifiers are introduced in

a small portion of the industry, unused rice husk resources will be large amounts and available in

Cambodia.

Table 2: Rice Husk Use by Rice Millers for their Own Consumption

Segment Milling Machine Capacity ‘ Rice Husk Use ‘ Own use (%) ‘ No.of Mills
1) Large scale Over 10 ton/hr Dryer 10-30% 10
2) Mid level 4-8 ton/hr Dryer (Gasifier) 20-50% 40
3) Small-medium 1-2 ton/hr (Dryer) Gasifier 10-40% 200-300
4) Village level Less than 1 ton/hr Rice wine production, etc. — 1,000-15,00

I1. Possible applicability of the Kansai Corporation’s technologies, and prospects for

future business development
(1) Strengths of the Products and Technologies to be utilized in the proposed ODA Project.

Plant-Type

Features

1) Continuous carbonization: Rice husk is put into the furnace automatically
2) Eco-friendly: No black smoke, tar nor smoke odor

3) Long lifetime: 20years (with less breakdowns)

4) Low fuel requirement: only 1~4{ for ignition

5) Less worker requirement: Biochar is automatically stored in the tank
6) Quality and uniform Biochar: Original carbonization method
Capacity

1) Input: Rice husk 300kg/hr (Kuntan production: 75kg/hr)

2) Carbonizing time: Sminutes

3) Power requirement: 10 kW

Features

1) Easy handling: only ignition, extinguishes automatically, no electricity
2) Low fuel requirement: only 0.2 £ for ignition

3) Other feedstock: wheat husk, sawdust, chip of pruned branches, etc.
4) Long lifetime and Safety: Stainless steel is used for chimney, No fire
accidents

5) Equipped with Rice husk vinegar and Wood vinegar receivers
Capacity

1) Input: 500€=50kg (Kuntan production: 350¢=35kg)

2) Carbonizing time: 3hours (Extinguishing time: 12hours with natural
draft)




(2) Assumed Business Model

Kuntan Dissemination Strategy

The dissemination of Kuntan is indispensable for marketing plant-type carbonizer equipments.
There are two dissemination routes; 1) commercialization in the market, and 2) grassroot farmers’
level dissemination. Route 1 aims to tap into the needs of private farms producing high value crops
and seedlings. Route 2 shall target the area of compost dissemination activities by NGOsand shall
cooperate with pilot farmers who already understand the effectiveness of soil amendment. In the
first stage, the production and supply center of Kuntan shall be set up, and the product will be
provided for trial use. If the users acknowledge the effectiveness, then the Kuntan shall be sold at

test prices to form the market.

Kuntan
Private companies.” Farmers.”
Agribusinesses Farmers via NGO
Route (1) Route (2)
Commercialization of Kuntan Local consumption
(Dissemination to private businesses) (Dissemination to farmerlevel)

Figurel: Kuntan Dissemination Strategy

Carbonizer Promotion

Kansai Corporation is going to collaborate in the promotional activities with a Japanese rice mill
maker who has already started its operation in Cambodia. At the same time, Kansai Corporation
could buy out Kuntan produced by their customers in the initial stage, which in the past contributed
significantly to the promotion of carbonizer equipments in Japan. As for the target region, the price
of rice husk will be an important factor for the Kuntan business in terms of securing raw mateirals.
In the Northern region of Cambodia, rice husk tends to be abandoned due to its excessive surplus
whereas in Central and Southern regions there are fuel demand which is increasing the price of rice

husk. Therefore the target area should be better in the northern region.

Market Volume and Demand

The current condition of rice mills of small and medium scale is that their first priority is to
upgrade existing rice milling facilities so that no extra fund is available to invest in carbonizer
equipment. On the other hand, larger scale rice mills have already updated their facilities and
relatively easy to secure funds for additional investment in the carbonizers. Therefore, considering
the volume of rice husk availability (i.e. milled rice production), the targeted market of plant type

carbonizer will be larger rice mills.

(3) Business Model (Plant-type)
Kansai Corporation is planning the following business model:

Stage [ (2011-17) Create market for Kuntan to pave the way to promote plant type biochar machine.



Stage I1 (2017-) Establish JV company with a local partner and start local production. The core parts

shall be imported from Japan and others will be procured from neighboring countires and

Cambodia.
Plant-type
JV contract
Local partner Kansai Corporation
(Engineering company) (Proponent)

\ 4

‘ Local JV company
l +Core parts supply

~Technical Assistance

Assemble, Marketing, Installation

Figure 2: Businses Model (Stage II)

ITII. Introduction and Trial of the Kansai Corporation's products and technologies
to Cambodia (Demonstration and pilot survey)
(1) Cultivation experiment

The purpose of cultivation experiments of Kuntan is twofold. 1) To demonstrate increased yields and
the effect of reduced input of chemical fertilizers, and 2) to prepare Kuntan application manual. The sites
of cultivation experiments were; in Takeo (Paddy), Kandal (Corn, Soybean, Leafy green), and
Battambang (Cassava). The cultivation experiment was designed for 6 patterns with different

combinations of Kuntan and chemical fertilizer inputs.

T1: Kuntan (None), Fertilizer (Less) T4: Kuntan (Basic), Fertilizer (More)
T2: Kuntan (None), Fertilizer (More) T5: Kuntan (More), Fertilizer (Less)
T3: Kuntan (Basic), Fertilizer (Less) T6: Kuntan (More), Fertilizer (More)

(2) Evaluation of results

The effectiveness of Kuntan was evaluated by growth of plants (eg. Height from the ground level) or
yield performance (eg. Yield per ha). The approaches used are 1) whether the yield will be improved or
maintained with application of Kuntan and reduced chemical fertilizers (eg. comparison of T2 and
T3), and 2) yield improvement by Kuntan use (eg. comparison of T2 and T4). The results show that yield
was were maintained or rather improved for all the crops tested. Except for the one case of Soybean

Kuntan 4ton/ha), all the crops experienced the yield increase by 0.4-30% with Kuntan use.
( ps exp y y

Table 3: Result of cultivation experiment

‘ Paddy | Corn | Soybean | Leafy green ‘ Cassava
1) Yield improvement with half O O O O O
reduced chemical fertilizer (improved) | (improved) | (improved) | (improved) | (improved)
2) Yield improvement associated O O A% O O
with higher Kuntan input (4-30%) (12-13%) (-3-+3%) (9-21%) (0.4-6%)

Note) In the cases of Soybean, growth decreased with 4 ton/ha of Kuntan input but improved with 10 ton/ha.




(3) Feasibility Analysis

Kansai Corporation’s main product will be the plant type carbonizer equipment connected to the
paddy dryer. The economic value generated from the equipment is considered as the combination of
Kuntan produced and the amount of heat supplied to the dryer. Assuming the annual milling
capacity be 4,000 ton (8 hours and 250 days operation) that is Kuntan production of 200 ton, the

payback period will be around four years.

IV. Expected development impacts in Cambodia and effects on Kansai Corporation’s
business development by proposed ODA project
(1) Consistency between proposed product/technology and development issues

Reduction of chemical fertilizer input

In recent years, the prices of chemical fertilizers have been almost doubled compared to those in
2005, which increased burden on farmers’ income. By improving the nutrient holding capacity of

soil, Kuntan can reduce the use of chemical fertilizers and the production costs to farmers.

Effective use of rice husk

It is assumed that candidate producers of Kuntan can be classified in two types of rice millers:

(1) Large-scale rice millers and (2) village-level old fashioned rice millers.

Kunt p Large Scale Rice Millers Village level
p . . ) .
untan progucers (Incl. AC mills) 0ld fashioned rice mills
Equipment: Equipment:
Plant type carbonizer Batch type carbonizer
Kuntan Kuntan
Route (1) Route (2)
Commercialization of Kuntan Local production for local consumption
(Dissemination to private businesses) (Dissemination to farmer level)
Private companies.” Farmers/
Kuntan users Agribusinesses Farmers via NGO

Figure 3: Types of Carbonizer and Dissemination strategy of Kuntan

If Agricultural Cooperatives own and manage modern rice mills together with Kuntan carbonizers,
it is possible to promote the market formation of Kunatan and to the dissemination of Kuntan
technologies at grassroots level. Therefore, it is important to place emphasis on functions and roles
of ACs

(2) Development impacts of proposed product/technologies by ODA project
Farmers’ income can be increased by utilizing Kuntan as a soil amendment, with the results in
higher yield and reduction of chemical fertilizer use/cost. Based on the cultivation experiment,

possible impacts can be shown as below, assuming the fertilizer input can be reduced by 50%.



Table 4: Possible Cost Reduction of Chemical Fertilizer by Using Kuntan

Paddy Cucumber ‘ Lettus Cassava
(2crops/year) | (3 crops/year) | (6¢crops/year) | (1crop/year)

Fertilizer input (kg/ha/crop) 350 850 700 300
Fertilizer cost (US$/ha/crop) 210 510 420 180
Fertilizer cost (US$/ha/3yr) 1,260 4,590 7,560 540
Kuntan input (kg/ha/3yr) 4 10 10 4

Kuntan cost (US$/ha/3yr) 200 500 500 200
Reduction of fertilizer cost (US$/ha/3yr) 430 1,795 3,280 70

Note: Chemical fertilizer cost: US$30/50 kg, Kuntan cost US$50/ton, Assume the effectiveness of Kuntan lasts

3 years (input Kuntan once in 3 years)

(3) Impact of the proposed ODA project-on Kansai Corporation’s business development
Dissemination of Kuntan is a prerequisite of marketing of rice husk carbonizers. Given the

present situation of Cambodia that most farmers do not know about Kuntan, it is hard for one private

SME to bear all the cost for disseminating this knowledge/technology. If ODA project can facilitate

the dissemination, it will be a big impact on the business development of Kansai Corporation.

Table 5: Sales plan of Plant type Biochar Machine (Unit: No. of sales)

| 2013 | 2014 | 2015 | 2016 | 2017 | 2018
With ODA projects )] 5 10

Without ODA projects (purely business base) 1 1

Note: Number in brackets is sales for ODA projects, Number without brackets are sales on commercial

base.

V. Proposed ODA project

The proposed ODA project consists of three components: (1) Dissemination of Village Level
Kuntan Utilization. (2) Development of Kuntan Ultilization Technology by Different Crops (3)
Dissemination and Commercialization of Kuntan to Farmers. Eventually it is desirable for MAFF to
promote Kuntan and take policy measures as a part of the national agricultural policy. The table

below is a summary of the proposed project.

Table 6: Proposed ODA project

Project for Dissemination of Kuntan utilization technologies

Expected 1. Dissemination of Village Level Kuntan Utilization
Outcome * MAFF and PDA extension officers will be able to demonstrate and train farmers the
proper use of Kuntan for soil amendment.
* AC members and pilot farmers will be able to recognize the effectiveness of Kuntan
use to improve soil conditions as well as income generation of agriculture products.
2. Development of Kuntan Utilization Technology by Crops
* Kuntan Utilization technology by different crops will be developed.

* Dissemination manuals will be prepared.




3. Dissemination and Commercialization of Kuntan

Pilot farmers in ACs will be able to disseminate Kuntan use to other AC members
and neighboring farmers.

Kuntan will be disseminated to farmers through NGOs who promote organic and
low fertilizer use agriculture production

Agriculture firms, seedling and nursery shops will start to buy Kuntan once its

effectiveness is recognized.

Scheme Pilot project for disseminating SME’s technologies to Developing Countries
Implementor | Kansai Sangyo, JDI
C/P Supervising organization: MAFF/DGA (Bio-char Technical Working Group)
Implementing organization: MAFF /DAEng, PDA in Kampong Thom
Place Kampong Thom Province
Inputs 1) Kuntan experts for production technique
2) Kuntan experts for utilization technique
3) Project preparation, management, monitoring
4) Batch type carbonizer: 10 units
5) Plant type carbonizer: 1 set
Period 3 years (Aug 2014 to Jul 2017)
Budget JP¥ 100 million

Attachment : Outline of the survey




Project Formulation Survey
Kingdom of Cambodia, Survey on ODA Project Formulation for Disseminating Rice Husk
Biochar(Kuntan) to Improve Agricultural Production and Rural Livelihood in Cambodia

SMEs and Counterpart Organization

B Name of SME: Kansai Sangyo Corporation
B Location of SME: Shiga Pref., Japan
B Survey Site - Counterpart Organization : Cambodia * Ministry of Agriculture, Forestry and Fisheries (MAFF)

Concerned Development Issues Products and Technologies of SMEs

[> The use of expensive imported chemical fertilizersis \ (> Biochar carbonizers (Batch & Plant type): The carbonizers ‘

increasing farmers’ agriculture production cost. produce high quality Kuntan in a eco-friendly manner. The
» The use of fertilizers are inefficient due to poor soil capacity is 50kg /day (Batch) and 300kg /h (Plant)
conditions. However, soil amendment technology is not yet respectively, in rice husk input base.
practiced. »  Kuntan:Improve physical condition of soil to retain water,
»  Rice husks in Cambodia are partially used as fuel. But the fertilizer, etc., which can reduce the amount of chemical
\ majority is not used effectively. ) inputs and so the agriculture production cost. )

Proposed ODA Projects and Expected Impact

» Toprovide agriculture cooperatives (ACs) with biochar carbonizers and transfer Kuntan production and application technologies to
AC members, interested NGOs and private farms in order to diffuse the Kuntan application technologies, which contributes to the
reduction of production cost and improvement of soil conditions.

» Todevelop and test Kuntan application technologies by different crops, and make manuals of the Use of Kuntan, which could be
incorporated into the agriculture policy of Cambodia and utilized in the promotional activities for farmers.

a short period of time, which contributes to promote the biochar plant business in Cambodia.

[ »  Enhanced perception about the application technology and the effectiveness of Kuntan can boost the demand in




	要旨

	第１章

	第２章

	第３章

	第４章

	第５章

	現地調査資料

	英文要約




