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1-2. uv#Huv��rwxy��|}H~� 

1-2-1.� ����H���H�� 

<1IM��� 

20121�¾¿ÀÁÂ���M����'�(��62@þ¿W]t<ç[I`ë�	��

��[$mrst'�W]t` 

 

[ 1-2-1 $%&�M���'�(�GÊ<20121I 

$%a  s$�T<haI ���'�(<tonI 

Äö� 2,500,000 200,000 

Eö� 500,000 100,000 

ijýk0 332,740

317,000 

þ`aü,b 182,004

ûºü~,~¿ 160,672

ef 69,189

=f 49,961

kþ`i¼ 43,190

�g 36,506

9� 35,201

>?: 15,718

ë�¦ 5,282

ö� 3,930,463 617,000 
<Åí http://cnv.org.kh/en/?p=3432, MAFF Annual report 2012/13I 

 

���¾¿ÀÁÂW�E	WàA©tM����eÝ�P��máâ��rR�ë�(

�è1��mme��çt<ç�I`FAOStat�����@�m�Æç�¾¿ÀÁÂ�-D

°±��LMPG�©tT425�§â/þ¿W]R�S,Ùº��m¥tT20131A�M��

��E�ØÙLM<FOBI�300-350�§â/þ¿WG���çt,U�M����-D��

LMPBm300�§â/þ¿T©tT��1.5·�§â����m±t` 
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� 1-2-1 ¾¿ÀÁÂmrstM������( 

<Åí Cambodia New Vision, 2012: http://cnv.org.kh/en/?p=3432I 

 

M����E	:���ÛµSWC6W]þ,`{þ¨|p�Five Star International 

Fertilizers (Cambodia) Co., Ltd�2012112]¥R¾¿2âUW:�P�o��çt��Ûµ�

D��E	:�W]t`!m�³��çtM����ãÍ�®¯°Â¿a}`|<DAPI�

ðñËö��<NPK15-15-15±�IW�.RLM�20�30�§â/50kgåW]t`yÍ���

��EÂä¿um¥tT�M����àA(T���æç�³RW]R�M���J��

��:�J�
û�j±Ý�P¼U�çt`øm�g��<�+F6ÔImrç�¥Rõ

Ôà\µ�çt` 

 

[ 1-2-2 $%&�M�����Az� 

M���'�( 
[ 

<1 2ì$I 
iá`ä 
<1 3$I 

�4ß 
<1 6$I 

ijýk0 
<1 1$I 

àA©tñÃ Urea�DAP NPK<15-15-15I�Urea NPK<15-15-15I NPK<20-20-15I

'�(<kg/ha/$I 200-500 700-1,000 700 0-300 

JA<US$/ha/$I 100-250 350-500 350 0-150 

JA<US$/ha/1I 200-500 1,050-1,500 2,100 0-150 
<Åí ��îI 

 

[$�Ù<4à1UI iá`ä���Ù<¾¿2âUI 
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�4ß���Ù<¾¿2âUI ijýk0�Ù<0ý4¿0¿UI 

http://www.tapiocathai.org 

 

 
� 1-2-2 ¾¿ÀÁÂmrst���:�J	� 

<Åí Cambodia Socio-Economic Survey 2012I 
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1-2-2. ������H�FG 

<1I¾¿ÀÁÂ����Të�wx 

ç���Í�T[$�mÍ��¥©¥
m�þ¿�kývGî+,¿ïHI�JT�W

]R�����ñW�Â[� ���çt` 

 

� 1-2-3 ¾¿ÀÁÂ��� 

<Åí Crocker, 1963I  

 
� 1-2-4 ¾¿ÀÁÂ�!j[$Í����� 

<Åí White et al, 1997I 
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+,¿ï��X�KÖT	\µtï�èÔ���m�L��e>çÔô�õÔ�T©t

$Þm]R�Û�ÍÎ��ñW�gP$þ�çtÛT�õç`	òmçÔ��L����

çó�ô�m�çÔ`	ò�Û
�,�Í������^�ç��ó�ô�õÔ�Eö

m��÷Ô±R�ømä¿�ùú�ûW]t`D��Crocker������ÃWç(Red 

Yellow Podzol<FAO�ÃW�acrisolsITGrey hydromorphicsmvu©tÍÎW]t`�Í�

���T_���[M�Ôôý�ë�çMm��(�(ó�ô�ß���T��ç�Â�

NOPP�t`,ý�Ôô�[��Q´WR\µ�çM�ó�ô�Í[mYtÙöV�

±Ô±çTS\µt`Û
�,ó�ô�������¾¿ÀÁÂ�����!j±wxW

]t` 

 

<2I)*�� 

)*��<Organic FertilizerITT�µtåUU����è1¾¿ÀÁÂ�ØÙmÅìþ

�çt�W�ÛÛW��ùV%�¯�)*%Pó)©t��T��W
ÛTm©t`)*

���:�(m�©t@��âê�±çTGÊ�µt`E	:�©t(��Ë6âê©t

��4û±������µtV�V]t`¾¿ÀÁÂ¶�V������mrç�X��

�µ�çtV�V]t`S,�LM�QçV�W8�§â/50kgå<4û¶I���20�§â

/50kgåTM����¹�LMWQR��çtV�V]t` 

 

[ 1-2-3 ¾¿ÀÁÂ�)*��+~¾~�£ 

)*��+~¾~ 

1a Sav Phouen<¾¿ÀÁÂ�I 

2  Angkor Fertilizer<¾¿ÀÁÂ�I 

3  Watthana pich<{âÆ~ö� ¾¿ÀÁÂ�I

4  BOF<¾¿ÀÁÂ�I 

5.  SORLA<¾¿ÀÁÂ�I 
<Åí ��îI 

 

4û�����µ,)*��<£ 1I 

 

4û�����µ,)*��<£ 2I 
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¾¿ÀÁÂ¶�)*��<£ 1I ¾¿ÀÁÂ¶�)*��<£ 2I 

 

<3I��<,¿-ßþI 

¦Ç���müç��t�(���Yâê�±ç`vZ¿[¿Øî0ý4¿0¿Ø�Ç

Ø�¥¦%<û�0��Åt�g\]±�IP�&�����M��QR��çtNGO

<COMPEDTCSAROI�âê©tmT�St`COMPED��æK�1�200þ¿���P

vZ¿[¿ØW¶w��ç,��yê�0ý4¿0¿Um¶wÌ_P���ÚÛ�eûm

^.��çt`LM�25�100�§â/þ¿W]t` 

 

!3T����MAFF��Í��¨«<DALRMI�!3©�W�1700¾%m,¿-ß

þ./P5���çt`�vüÁ3åþ��'«m1�20,000�25,000�§â+2�©��

üç��ÏTOs�çt`MAFF�DALRM��EÂä¿um¥tT�20121�*_�700

`%m5�`20131V700`%m5�©t��W]t`vüÁ3åþ��j��U�{â{

| a�{â��{@�S,�GDA��{@m0������PÉÊ`1I,¿-ßþT�

b��2IÍc�ß�W��¥
m$t�P"5©t`±r�DALRMT����`3Âd

`ßPy%Å�WF4©tÙöV]t`ÍÎ�,+��UW�1ü�UW40�50���Pp

qT��çt`�ü�,¿-ßþ./W1�2�3þ¿�,¿-ßþ�W>t`,¿-ßþ

��A��*e15�20þ¿/haW]R�õÔ����1ha���,U�,¿-ßþ./1üW

e�±(P�=W>t ,̀E�ÜjTç
	gW��,+�s$Í�180@�200@ha]t,

U�SýSýúR±çz�W]t` 

 

[ 1-2-4 MAFF�,¿-ßþ./�{��<20131I 

No. Ur¥|#$% 6 No. Ur¥|#$% 6 

1 4à1 100 8 ,¿-¿�j| 50 

2 ß0ûäº¿ 70 9 v�Â¼EÂ 40 

3 ,¿-¿þ| 60 10 0ý4¿0¿ 40 

4 b3|äÂýv 60 11 ¾¿-ýþ 40 

5 vâkýþ 50 12 ¾¿2â 40 

6 v�û{¿ 70 13 a¿§âiä 30 

7 ,¿-¿ßv~ 50  ö� 700 
<Åí DALRM/MAFFI 
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,¿-ßþ./�£ 1 ,¿-ßþ./�£ 2 

 

Û�¥
mt�{~ßWV�Ï{~ßWV�{�¥
îÔoSþ,Tç
��W]t` 

 

<4I0û1ß9ä~<�)z���I 

MAFF�7�ª:«�EU±��F4PÕs�HU�çtNational Biodigester Program

<NBPIW���2@�%m0û12ûÁ3ß4~P5���rR<ç[fgI�20131V

4,000�5,000�%+2��¼�µtY´¹W]t` 

 

[ 1-2-5 0û12ûÁ3ß4~�5�6 

UÖ 2006 2007 2008 2009 2010 2011 2012 ö� 

,¿-¿�j| 113 250 400 497 484 450 395 2,589

¾¿2â 87 81 100 133 281 222 152 1,056

ß0ûäº¿ 61 136 332 525 522 552 684 2,812

4à1 31 450 686 405 619 640 686 3,517

,¿-¿ßv~ 4 232 289 235 362 434 420 1,976

,¿-¿�á¨¿ a 155 198 168 238 187 946

¾¿-ýþ a 1 357 377 696 1,034 794 3,259

v�û{¿ a 21 246 438 653 421 1,779

b3|äÂýv a 67 107 112 286

vâkýþ a 74 116 107 297

0ý4¿0¿ a 22 56 36 114

,¿-¿þ| a 11 261 207 479

àýv a 62 a 62

bdh~å¼â a 1 a 1

ö� 296 1,150 2,340 2,616 3,744 4,826 4,201 19,173
<Åí Annual report for agriculture, forestry and fisheries 2012-13 MAFF)I 
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0û12ûÁ3ß4~����w ��W��¼û+~Á 

 

¥¦%T��\t0û1ß9ä~���T���A�«¬W]t`��°m0û1ß9

ä~T,¿-ßþ�'lô�V�W]t<i, j�,)*%I ǸBPm¥tT�k
_

�K���)W]tÛT�l:%�õçÛT��gm¥çÛT�«¬W]tÛT±��ö

��µt �̀{4ûv�0û12ûÁ3ß4~�4-6m3�V� 0̀û12ûÁ3ß4~m��

m8WVn8WVo8WV¥Ô�ÂT1p1��öWpq���'�©t` 

 

[ 1-2-6 ,¿-ßþ�78�0û1ß9ä~���.� 

�� ,¿-ßþ 78 0û1ß9ä~ 

?» 6a<%I -Da<%I 6a<%I -Da<%I 6a<%I -Da<%I

ÎÍ 0.50-1.50 1.00 0.50-1.00 0.80 1.40-1.80 1.60 

ä¿ 0.40-0.80 0.60 0.50-0.80 0.70 1.10-2.00 1.55 

¾ä`| 0.50-1.90 1.20 0.50-0.80 0.70 0.80-1.20 1.00 
<Åí NBPI 

 

NBP�0û1ß9ä~�>?�{@Pø&mèr���}áÂâP$.���tm�A©

t¥
m>?�{@ùP�þ�>,`ÛµSW211�aWâ�À~�~PÉ|���~â§

 ßþP*+�,`ë�	��,¿-¿�j|U17Ö�ß0ûäº¿U130Ö�,¿-¿ß

v~U37Ö�,¿-¿�3¨¿U15Ö�vâkýþU15ÖW�ÛµSW�W~4hÓ��

¤�NOW��£([$m0û1ß9ä~Pü�
Th(�600kg/ha��m%©tÛT�

��µ�çt`0û1ß9ä~�:�(�G���40äýþâ/�×20,000�T±t` 

 

æD�¥
m�0û12ûÁ3ß4~��{m�
0û1ß9ä~��AZH����

�A�����>?��{Tç
v_W�Ê�.OPD��çtT	t` 

 

<4IÔ_Õ<Bio-charI 

��Ô_Õ<�� Rice Husk Charcoal�BiocharI����PÕM×¼m¥R�s<450-650tI

WÞ�H>m�,V�W�ç�fg�¥
m����z�\þ,Lz�ÕM%W]t`ë

��d¸���TÕ�[�mõÔâê©tl�±u�OW�~µ,����OP v

©t`��W�Í:mH�m¥t!w"Ê������ßW]t` 
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��Ô_Õ  

 

��mpqtÛTm¥þ��=Â�OÂ�³É��ÑûP`U�àû°��xj

m±t���l:%�y§Pªi©tÛTW��l:%�@ùP@ M��V%�\.m

õ�±çÔÍîó�ô��WV$%�\.���rzW>t`Ô_Õ��A��$%�h

(m%m{�tT'^m���.���|PÖ/�M����àA(�pqmÏÐ©t`

��m�$=7PÖ�`�����.Ë�7ò�����W�æç�¥
±pq$%W�

A+äýþ���W>�çt` 

 

[ 1-2-7 ��W�Ô_Õ��A+äýþ 

 
<Åí ����¿I  

 

¾¿ÀÁÂW��ÛµSW�����0ý��ÕM×¼�5�10����yÍ����

<DAEngI�e�<RUAI�t�(�<Soma, JFP±�I�NGO<CEDACI±�m5��µ�

rR�v9¿þPÕM×¼�4à1UmNEDOKLW5��µ�çt`0ý��ÕM×¼�

}Ï�Ô_Õ�:�(�e>Ô±Ô�4à1U�v9¿þ�ÕM×¼��2013112]mI
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J�oU,(�RW]t`ë�,U�*ô°±ij(�Sý~Ê°W]t`¦Ç�MAFF�

DAEng�1TT±þ��Biochar Technical Working GroupP�ûD��.Ë2-31m\,Rï

A�ïò���#$�E�����f%±�P�þ�>,`-Á �Z±O�]tÛT

���W>�çt��MAFFT��Ó©°m�{�vüa~b�¿P��çÔ,U�W~4�

�}áÂâ±�>?°±D�0ýåu9`¿§�±çz�m]t` 

 

Box 4à1U�NEDOKL�j 

1IKLÖ ¾¿ÀÁÂ»E� ÍÎmrst��±�0û1�ßP�A�,ºÅâÆ~�

°2>?*ø;� 

2Ib° ÍÎ½¾TºÅâÆ~Üjm�©t,Um���P�A�,þä{Å��ýþ;

��«¬üç�>?T;��v_��÷�©t` 

3I�¼^r 20121 

4IÙ% 4à1U�Traimkok District�Leaybo Commune�Trorpaingkou village�t���%

5I������t ��T��ÕM×¼P�·�,` 

;�������¿�~uä~¿bß |����T����°2¶ö åZß` 

 

NEDOW5��,v9¿þ�ÕM×¼<4à1UI 

 

¦Ç�¾¿ÀÁÂW�û¿§�Ankur��>?m�ÆÔ��BßM �×¼��Û�·V

óU�150���5��µ�rR�ë��<����W�Gasifier ash GATT©I�ÕÍ�

ó)(�Ô_Õ¥R�ÔY��þ�ç������O�Y´UtT���EºÁ¿0

9e�±��#$PHU�çt` 

 

��BßM �×¼P5���çt��%��EÂä¿uW��GA�õÔ�Ùö�a�

�ü�h¥¦±ç�6lW��±�mªi��çtTç
`,ý��vZ¿[¿����

W��GA�QR�µ�rR�40äýþâ+2<GÊ8�IW2,000äºâ<�0.5�§âI�

a��½ç�çt`Ûµ�±�©tTþ¿u,R�60�§âm±t`,ý��GA��z�

��ç,U�Ô_ÕTJ��
T���m±t`ë�,U�'lå<Àäá~|IWÔ_

ÕP'lLM<2,000äºâIWRµtT©µ(�*ô°m��({~ßW �LM4,000ä

ºâ<�1�§âI�þ¿u,R120�§âWRµtÛTm±t` 
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vZ¿[¿���� VW�W�A�µ�çt GA 

���WQR�µ�çt GA QRA� GA 

 

1-2-3.AB��H��� 

<1I���#â( 

¾¿ÀÁÂ��:�(��20001m��ErJ(P�=��20051æó���±.dP

!��çt`20131yê�E	�:�(�900@þ¿P���500@þ¿�;<��P�

=��çt`��������Rz+W :©t����mp©tJ#��20%W]t`ë

�,U�yê��:�(��900@þ¿W]tÛT������#â(��180@þ¿TG

�W>t`¦Ç�*�m�E	�:�(�����4û{|{þ¨|m��SS�Å��

çt��yzW]t,U�ëµP��©tT�yê¾¿ÀÁÂmâê��çt���(�

�90@þ¿T±t` 
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Paddy�Production

 

� 1-2-5 ¾¿ÀÁÂ��:�(�G� 

<Åí 1961-2010 E�´µ��*�<FAOI�2011-13 FAO/GIEWS Country BriefsI 

 

!j±�� :ÍÎPYtT��:�(�õç���+,¿ï�Î�xÝ�v�û{¿�

4à1r¥|þ¿�kývGHI�0ý4¿0¿�,¿-¿�j|�,¿-¿þ|�0¿

 ûo¿�3ûW]t`S,��rJ(m���V'ÍÎ�D»W]t`%��;<(

P��©t�ÅÚM���%�ÓT©t�V�0ý4¿0¿P1TT�,þ¿�kývG

y�ÝW]t` 

 

[ 1-2-8 !j±�:�r¥|;<���=W>tÍÎ<2012-13I 

No UÖ �:�( �E	rJ( �;<( 

1 v�û{¿ 1,194,432 219,236 819,919 

2 4à1 1,147,194 196,883 801,175 

3 0ý4¿0¿ 881,773 261,589 505,554 

4 ,¿-¿�j| 781,717 389,805 290,289 

5 ,¿-¿þ| 688,400 151,344 447,565 

6 0¿ ûo¿�3û 608,412 173,398 355,920 

7 b3|äÂýv 559,231 234,225 252,306 

8 ß0ûäº 522,331 112,033 342,395 

9 ,¿-¿�á¨¿ 503,187 117,973 319,800 

10 vâkýþ 416,011 101,414 260,516 

 24Uö� 9,290,940 3,347,153 4,735,964 
�I�rJ(����{~ßW�rJ(P���CSR# 64%T���{~ßW�Å��çt`

S,��;<(���:�(��h�n�üß 13%P�)ç��Å��çt` 

<Åí Agricultural Statistics 2012-2013I 

 

În��)>O>��:�(�m%©tÛT��*W]R�S,�¾¿ÀÁÂ!3��

�tE	:������Å¸M!"�n��PÕs�¾¿ÀÁÂE	���¬:�m¸�
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µ�çÔT��µt`ym�ç[�¥
m�è1�E	rJ(m%��ÅA��(V

:e��çtÛT�����(E	W��� :(�m%��çtÛT���t` 

 

[ 1-2-9 �:�(�;<�(����Å(<2008-20131I<?»100@þ¿I 

 2008 2009 2010 2011 2012 2013 �K12m%#

�:�(*1 7.18 7.59 8.25 8.78 9.29 - 5.84% 

;<�(*1 3.16 3.51 3.93 4.34 4.74 - 9.04% 

���Å(*2 - 0.01 0.11 0.20 0.21 0.38 45.70% 
<*1 Åí Annual Report for Agriculture Forestry and Fisheries�*2 Åí ARPEC�Lí 

Secretariat One Window Service (SOWS-REF) for rice exportI 

 

®¯°m�yê�Å��çt�500@þ¿����EW���µtT���ij(���

180@þ¿P�tTÑÊW>t`±r�În�:�(V:e©t$Þm]tÛT����

��E	ij(��*mm%©tT	t` 

 

<2I����Az� 

¾¿ÀÁÂmrst���A����%mrst�ÐIJ�,U� �{|EF*G�

r¥|¦���W�G�T���!m�A�µ�çt`Sh���%W���rJT��

���PEF©t,U�EF*�&�T���A�µ�rR�S,BßM �×¼�,U

�G�T��V�A�µ�çt`±r���rJP6Ô;<��¥¦V�Ô�¦zÙmQ

R�µ�çt` 

 

���W����rJ(�¦�A���QR(�¥¦�(m�s���%mrst��

�A�z�P���,`	
�æç�³R` 

 

[ 1-2-10 ��%����AÇ� 

Ù% ��ÚÛ ��rJ% 
<�AÇ�I 

QR% 
<US$/þ¿I

¥¦% 
<§¨Ç�I 

0ý4¿0¿ 30þ¿/^ 30%<EF*I � 65% 
5%<�tUmI 

0ý4¿0¿ 7þ¿/^ 10-15%<EF*I
7-8%<BßMCI

� 77-83%<¥¦�,U
þ9ýåP�UI 

0¿ ûo¿�3û 1.5þ¿/^ 40%<EF*I � 60% 
0¿ ûo¿�3û 4þ¿/^ 20%<EF*I � 80%<6�W�¿B

zÙ�I 

vâkýþ 2þ¿/^ 10%<EF*I � 90%<6�W�¿B
zÙ�I 

,¿-¿þ| 30þ¿/^ 10%<EF*I 10%<$7-7.5I 80%  
,¿-¿�j| 15þ¿/^ 5%<EF*I 95%<$16-18I � 

vZ¿[¿ 25þ¿/^ 30%<EF*I 70%<$15I � 
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¾¿2â 10þ¿/^ 10%<EF*I 90%<$22I � 
¾¿2â 3-4þ¿/^ 20%<EF*I 

30%<BßMCI
50%<$22I � 

v�û{¿ 10þ¿/^ 30%<EF*I 70%<$15I � 
v�û{¿ 2þ¿/^ � 100%<$20I � 
4à1 2þ¿/^ � 100%<$25I � 
ß0ûäº¿ 10þ¿/^ <EF*I <$7I � 

<Åí ��îI 

 

Ûµ����%mrst�����rJ(m����������1[�~b�¿�z

�m¥RðÏ®±t��ç[��mSTUtÛT�W>�EF*m�A©t���� :

(�10-30%+2W]t`±r�20121mIFC�*+�,��NO2������+�PIJ

�^t,Um[j±�:P�
,Um�A©t���� :(�25%+2W]tT�	{�

µ�çt`ë�,U�BßMCTEF*�)ÇPàA��çt��%WV�Ù	W���

��A(��*eWV50%+2W]tT�tÛT�W>t` 

 

[ 1-2-11 ��%mrst���A�*A 

nu+¿þ ÚÛ ���AÇ� ��rJ( 

1IeÚÛ 10þ¿/^æD EF* 10-30% 

2I12 4-8þ¿/^ EF*<BßMCI 20-50% 

3I1.ÚÛ 1-2þ¿/^ <EF*IBßMC 10-40% 

4I3� 1þ¿/^æç ¡û¿¶w�¦ � 
�I12��%W��EF*P�A��çt��%�Ç��öT���õç �̀pm1.ÚÛ�

�%W��BßMC �P�A��çt��%��ö�Ç�e>ç` 

<Åí ��îI 

 

/mTSµ�çt�� 
 

/	m=�µ�çt�� 

                                                  
2 IFC�BßMCP5���çt 27¾%���%mrst���AP���,NO<̀Åí IFC, 
2012, “Cambodia Biomass Gasification Technology Survey”, Cambodia Agribusiness Series No.3I 
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�ÇW�¦���W����A�z���ÍÎ°±ø5V]t��!m����{âW

��A�Ââ,~â¶w�n+¿þî�¿B±��zÙW]R�����AAC�e��

G��AW]t`� W����A{|�7��T��V�A�µ�çt` 

 

����A�<��%���rJP6ÔI ¦�A���AAC 

� 1-2-6 ¦���W����A�z� 

<Åí SNV 20133I 
 

<3IÔ_Õ¶wm�AW>t��( 

y^_W����*�m����W�µýs�A�µ�çt�P¸�m��©tÛT�

��W]t`oåü°m'µ(�dmÙ	W��P�A��çt��%m�%°m��

ÕM×¼P5�©tÛTP�tT��� :(���æD��A«¬W]tT�tÛ

T�Å¯t`,ý���åü°m'µ(�yê5��µ�çtEF*��100��BßM

C��150�W]tÛT������º,)WYµ(�Sý-Ô�Ým5��µ�çtm.

/±ç`ë�,U����Ù	�A�Sý~Ê°W]tT	t` 

 

a S,���°m�LM�üç�ç±ç����A«¬±��T�tT���%���

¥¦V�Ô�6�WUm��çt�T'tÛT�Å¯t`���W���%mrst�

��A������þ¿�kývGHI�yÝm;<(��=W>tTç
NO�¤�µ

,,U����W6�T��W>,3U<0ý4¿0¿�0¿ ûo¿�3û�vâkýþI

��:�(���� :(P�Å©tT�50@þ¿W]R�ë�75%�;<(W]tT�

tT��37@þ¿T±t Û̀µm¥tT��ij(��30%���A��W]tT�tÛ

T�W>t`��W���¶(��10��Ô_Õm%z�µ�çt��,+:�EW]R

��EW]t¾¿ÀÁÂW����¶(�2�3�PÔ_Õm©tÛT�«¬W�±ç�T

��çt` 

 

±r�n�©t�������^�°±�;�aWâW��ÕM×¼W :©t&PE

F*m�AW>t×¼V^·9û¨ývT��÷���çt`Û�Ùöm��Ô_ÕL�

���P¥R)mà
ÛT�«¬m±t`În�E	W���(�mtm�þ���

                                                  
3 SNV��pq 8U<Siem Reap, Banteay Meanchey, Battambang, Kampong Thom, Kampong Cham, Kandal, 
Kampong Speu, Prey VengI� 30�%�BßMC×¼P=)�±ç��%<��ÚÛ£\hIP9¿2|k
¿vä¿u�,��NO`<Åí SNV, 2013, ”Service for an Emission Reduction Project Baseline, 
Feasibility and Environmental Study”, EuropeAid/130830/C/ACT/CAII 

�t 

0û�~ 

Ââ,~â¶w� 

zÙ 

BßMC=)��% 

ë�¦ 

GH�����A 

����[$Ím�A 

�� 

G��A 
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�:�(Vm%��çÔÛT��Ô_Õ¶w�,U����®¯°mV�=Å¯tTN�

½s�µt` 

 

1-3. uv#Huv��HU�����]G�� � 

<1I��� �� 

201016]m�¿�n¿ô0�E�Öh� ���Ê2009-2013<NSDP Update 2009-2013I

P [��n®c�I�Öh <Rectangular Strategy Phase�I�¸MP"¥��çt`ë�

1W����� � m�������{|Â¨�´�Q,==P1Tm��Í¨�

ÞD�`h(·ñ�5���Å�:��m%���ÞDPdrb#TÊU�Ý)°ÇÞ

P¥��çt`��·�m�T:��QÊ���ÅÖh��üT���jW]R�#°

±>?��{�.������]t���ÐB�û¿�9�Ðm¥t��:��ÞD�

:�JP��W>t:�)����Bm:P�µ�çt` 

 

S,����%¤PÞD�^�Á�M�ÂÃzAP��©t��Ý)°±E�ÖhT�

��1I��7Ò��¬:¸M�2I$%�õ�M�3I�t�Ó©MPö��çt`ëµ�

P³l��������P
�m��O°±�!k~¼ßP��mªi©tÛTPb"

��çt`S,�2010 1m��},+:�{|�Å½¾m�©t!"��~P [��,

+�:���³�%z�QR��Å�,����mrstwxmp����� °mQÓ

ô¡¢P¥��çt` 

 

9:;<=>?@

�A?@z{õömB2009�2013


�?@z{õö
2009�2013

G¹'
C#D�


��¼?
@ (SAW)  

� 1-3-1 ¾¿ÀÁÂ���!"����w 

<Åí Department of Planning and Statistics, MAFFI 

<2ILaw of Agricultural Land<�Í�I 

20111-Ü��FAO�F4WLaw of Agricultural LandP$.1W]t`70[~Á+2�§

9�þ�Å¯�rR�ë�n6�´µ�±�����,+¿þPÕs����hü*¯

M�$���\µ�çt`]m2�3ì�[~ßW�£P�ç�çt��Ê£m^����

þ�çt`Û�¥
m�Í�����SýW>�ç±ç��yzW]t`În����Í

:mH��¥
±���Ú�¤Ïm�Ê�µ�çÔÛT�rz�µt��ë�1W���

�ßT��Ô_Õ����µtÛT��jm±t` 

 

<3INational Action Programme to combat land degradation<��¥Mp"E��ù��I 

GEF/UNDP�F4m¥R�Sustainable Land Management Project 2008-2011<SLMPImrç

�”National Action Programme to combat land degradation<2011-2020I”�$.�µ,`Ûµm

¥R�20201SW�¾¿ÀÁÂmrst��¥Mp"���=,���ÇÈ�ÊU�µ�

çt`��m�¾¿ÀÁÂmTþ��”Best practices in SLM”���M�µ�çt`E�ÔÕ
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MÖ×Ø�<UNCCDI�Ê¦W��}0äW~b�¿�vünßP³l�;KmÊU�µ

,¢L�¹m¥R�*��.O§�*e�û¿úåþPV,�©p"�Ç��¨ç�@ù~

T�µ�çt` 

 

<4IBiochar Technical Working Group 

MAFF�GDAmrç�Ô_Õ�#$�ZH�,UBiochar Technical Working Group� 2012

13]m���µ,<No.332GDAÌ uâ~vd�DAEngW�+¿0~�Dept of Rice crop�

Dept of Agroindustry�Dept of Horticulture`DAEng�Dr. Chan Saruth«d�1TT±R�©W

m.Ë21��E�Wïò���E�����Å÷�´µ�T�©�±�çÜçÜ±QRÓ

¹P�þ�>,`ÛµSW������ÙÚ×�JBA<Japan BiocharAssociationI�NEDOK

L±��lUADBî�EºÁ¿09e���k-~þ�"5PÕs>,`vZ¿[¿�

DAEngªÍ	WV.�±uä~¿d`ßWÔ_Õ�ïò��P�þ�çt` 

 

[ 1-3-1 ÛµSW DAEng�f%�,E����no¨~ 

�½/Ù% DAEng�f%�,E����no¨~±��ÖT 

20131 3] 3-8� 
b3|äÂýv�¾¿ÀÁÂ 

Ô_Õ�¶wT�Am¥t0û1�ß�#@A�,U

�¡~åb�ývTß4W�·Â~ 

20121 9] 17-19� 
yy�1E 

n4ìÔ_ÕE��£�´µ�m¸TQ,±°2�*ym
Þs�� 

20121 3] 9� 
0¿,å�4û 

4û��������4ûmrst��ÕÍ«¬TÔ_Õ

�A�«¬ 

20111 9] 15–17� 
yÇ���  

n 2ìÂÁÂ-®Ô_Õ�£ 

<Åí DAEng/MAFFI 

 

<5ILaw on management of Pesticide and Agricultural Fertilizer<¯°±T���¨�I 

a ¾¿ÀÁÂW�201211]m�ÆT��P¨©t,U�Law on management of Pesticide 

and Agricultural FertilizerP©½�µ,`'��æç�b°PÑü` 

�O°�üQ,m�ÆT��P¨©tÛT 

��ÆT����\t,��@ùm���X²�	eP`UtÛT 

��tît²�,Um�Æî����Am�\täßåP�q��́ �==�́ ·Q,�

X²ª:�°2�ÑOP�=©tÛT 

 

'��çW�MAFF� Department of Legislation<DALI��Æî���X�P¨��ç

t`)*��V DALmrç�³�«P¤t[j�]t`ç�fg��]t)*���úý

à~Ám�´�µ, DAL�X�µ¶W]t`Ô_Õî��müç�V^·T���³�^

tÙö��DALW�X��[jW]t` 
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)*���X�µ¶�£ 

 

1-4. uv#Huv��H¡¢£��H�¤�¥w¦�§¨5:H�¥ 

���W����P�A©t*ß�5�r¥|����î���ABm�©tODAvü

Á3åþP���,` 

 

1-4-1. AB��rU©y$� 

���A*ßT����!m���º�·¸:¸M�,Um�BßMC×¼�5�<1

9¿2Ir¥|EF*�5�<ADBI�*+�µ�çt` 

 
<1I19¿2� Ó©<Stichting Nederlandse Vrijwilligers SNVI 

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

	
 b° ,+nå4~mrst,ßþ<�É�²I�pqPb°T�����%mB

ßMCP5��78°#MP�t` 
	
 1I��%mp��¾äiá9|P$.��>?"5P�
 2̀IBßMCP
5��,��;����$.±�¼ÁÅßk~¼ßPªi©t`3I��
<Canadia, ACLEDAIT9:����%�BßMCP5��î©Ô©t`vüÁ
3åþr�1m�èÚ 120�5���dâ� 30�P}è©tö� 150��5�
Pb#T��çt`�{P÷�©tBßMC�ÚÛ��500kW æDPÑÊ`±

r�BßMC��¥¦%§¨�£xT±þ�rR�y^_W¾¿ÀÁÂm�°2

Ú��±çÛT���¥¦%m�©tÚ�P$tÛTV����çt` 
pqÍÎ ,ÍÎ���%<.ÚÛP6ÔI 

r� 20121 1]�20151 12] 

*+

!) 
³*� Äz�ºÅâÆ~�<MIMEI 
*+*� ����9�<FCRMAI�¾¿ÀÁÂ#¹9�<ISCI�SME Renewable 
Energy��!)W�SNV����` 

f�

D� 
������m^����R�vüÁ3åþ�ß4~þ�¹µ�çt �̀vüÁ3

åþ��þ�~}¿uîBßMC�{�,U��Àbä ~b�¿�1TW]t

��20131 12]yê�¡~åb�ýv�,U�*ßT���BßMCPvZ¿[
¿m�¼©Ê`yê SMETTVm�,¿þ9å4~� ¿2~P�þ�çt` 

 

<2IÂÁÂ� ��<Asian Development Bank ADBI 

ÖT Climate Resilient Rice Commercialization Sector Development Program 

	
 b° ,+nå4~�^�M�,Um�eÚÛ±��EF�Ð�¢ÒaWâP$t`

	
 ^�°±º»TEF+�<ÚÛ 500þ¿F�P 4��W 2000þ¿F�IP
5¾%m�¼©tvüÁ3åþ`+�� 500¼@�§â+2`+��¢Ò!)�
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eP��%PÑÊ��rR�dm FS��P�þ�rRÎnX��½m¥þ�É
Ê©t©Ê`�L��Ï�tÒ<ä~ßI� PPP;�P����çt` 
pqÍÎ Battambang�Prey Veng�Kampong Thom���:��`ç 3U` 

r� 20131 7]�20191 

*+

!) 
³*� 78Ã��<MEFÌ  
*+*� MAFF��Í¨ÇØ� È��<MLMUPCI�Â��Éq�
<MOWRAMI�pqÍÎ�U�;Tç
�.W]t` 

 

1-4-2. ����rU©y$� 

�����v_����ADB�MAFFT9:��Ô_Õ�A�vüÁ3åþ*+��çt`

S,���P�A�,��ZHm�����19¿2�1~ßþ9äÂ�§û·��9¿

ß�Â+ä¾B�F4��çt` 

 

<1IÂÁÂ� ��<ADBI 

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

	
 b° ¾¿ÀÁÂ�91ß�{þ¨|mrstÔ_Õ¶w��Ar¥|Om�©

tijú¼â ë̀�1W�Ô_Õ�����ßT���OP����̂ �°±

�{Pb"©V�` 
	
 !m BiocharP�A�, 1Î ·� T 2I��ïò�*+ 1̀I�Ç��Biochar
T,¿-ßþî0û1ß9ä~±�Ppq��[�ýþM©t`BiddingP³l
� CARDI�IDE�Oxfam�Mekong Carbon±�m#$�çÔsP�^��É(µ
,î)�,¿-ßþ+~¾~�COMPEDîGreen Mountain±�T9:��HU
t ±̀r�̂ ·� m.¾©µ(�t�(��:�©t¥
m±tÛTPÑÊ�

�rR�®¯�ü~¿vüÁ3åþ±�m{�t«¬V]t` 
pqÍÎ Takeo�Kampong Chhnang�Battambang 

r� 20111 12]�20141 6]<ijú¼âI�20141 1]�12]<Ô_Õ�^·� I

*+

!) 
*+*� MAFF�DAEng 
F4*� ADB<�²I�ûÆäße�<>?9:I 

f�

D� 
Ô_Õ��{@ùW��2013 1mb3|äÂývm�no¨~�*+�µ,`±
r�20141 2]yê�H¿T����Ô_Õ�^·� müç���Mekong Carbon
<yÍ,¿kâ��I�ÉÊ�µ�S,���ïò� Celagrid<yÍ NGOI�1
TT±R�4à1U� 10,oá~¿W*+�µtÛTm±þ,` 

 

<2I19¿2� Ó©<Stichting Nederlandse Vrijwilligers SNVI 

ÖT National Biodigester Programme 

	
 b° !3�*+©t NBPmp©t>?9:vüÁ3åþ` 
	
 NBP ���ÀÚÛ�0û12ûÁ3ß4~��{m¥tÍÇW�ºÅâÆ
~���=Pb"©V� S̀,�t�!5�^�°±�{Pb°T���ÐÈ�

�ß[ýåî��ÉÊVvüÁ3åþ	�@ùmóU, S̀,�0û12ûÁ3
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ß4~�Ð��x5²<100�§âIT����Á��m¥þ��¼�µ,`±
r�0û12ûÁ3ß4~�5�T�����0û1ß9ä~��{@ùP*+`

�t�{âW��{@ùmüç���U�{âW PDA r¥| CEDAC<Centre 
d’Etude et de Développment Agricole CambodgienI�*�ÝÂT±R��tmp�
�0û1ß9ä~�õÇ±¨Ç�T�AÇ�P"5��{�^t)�PTþ

�çt` 
*_ ,E 2@¾%m0û12ûÁ3ß4~P5�` 
pqÍÎ Kampong Cham�Svay Rieng�Prey Veng�Kandal, Takeo�Kampong Speu

r� 2005�20131<�3~� 1I2013�20161<�3~� 2 ^�{~ß��{Pb"
©I 

*+

!) 
*+*� MAFF�ù%ª::�«<DAHPI 
F4*� SNV<>?9:I�CEDAC<ü~¾â"5I�IFAD<�²IBë�¦õ
6 

f�

D� 
ÛµSWQL±v9ß�ýå¶�0û12ûÁ3ß4~�5���\µ,���Ð

�;âmwx�]tÛT���{m{��±�þ, S̀,�1EF4m¥R��

¼P�0û12ûÁ3ß4~5�V*+�µ,��Íc�>?�\.�ùe�±,

U�{�HS±�þ,7Ã�]t ë̀�,U��vüu9|W��¶·r¥|k~

¼ß�ô�È�K�D��È��þ�~}¿uT�{@ùk~¼ß�ªi�vüu

9|�.¾�,U��j±,¿-~Å¿þT�,` 
 

<3I1~ßþ9äÂE�� �<Australian Agency for International Development: AusAIDI 

ÖT Cambodia Agricultural Value Chain Program (CAVAC) 

	
 b° ,+�O*��g�0äá~�3~¿mp©tF4P³l,�t�h�ÞD`

	
 F4�1T���t�ñ��¯°±���±�mÂånßW>��ü���

�mÉÄÅPÑ�t¥
m����ß�kv9û�~�¬:¸MP�tÛT Û̀

µSW 7ü�����T9:����%����ßkv9û�~�+W�ÂB�
k~¼ßvü0û2~mp��õÇ±����AÇ�P"5��çt`Sh��

(��>?°±"5�CAVAC �¼ÁÅß��"5P*+`cnm CAVAC ��
�F4��ÙPTþ,` 
*_ ÛµSW� 100A�k~¼ßvü0û2~mp��þ�~}¿uP*+��
*�mD�ªi�µ,�t�� 70%�è�ç��PõA�,`În��6Æ±
î¯°±m�©tvüÁ3åþP*+©Ê` 
pqÍÎ Kampot�Takeo�Kampong Thom 

r� 2009�20141<20151SWÇdI 

*+

!) 
*+*� MAFF�MOWRAM 
F4*� AusAID<>?9:I�yÍ���� 

 

<4I§û·E�9:X�<Deutsche Gesellschaft für Internationale Zusammenarbeit: GIZI 

ÖT Regional Economic Development: Green Belt 

	
 b° � mrst78@ùPF4©tÛTPb°m�BÈuâ~vî�tuâ~
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v�Ó©Mr¥|ijú¼â���~à �¿u"5PóôF4P�þ�çt`

	
 ü~¾â NGO W]t CEDAC T Cambodia Organic Agriculture Association
<COrAAIT9:���ú�j��tmp©t1~B}ýå����F4P�
þ�çt S̀,��t�õÇ±LMW����mRµt¥
±ØÙ�c�F4T

��� W�¡~åb�ývP�ç�:��©É�·ô�LMBP"5��çt`

*_ 2009 1mÊuAr¥|����T�Ë��*y��=ø�µ,LMW�t
��PQRW>t¥
m±þ�çt` 
pqÍÎ Siem Reap 

r� 2007�20151 

*+

!) 
*+*� Office of the Council of Ministers 
F4*� GIZ<>?9:I�CEDAC�COrAA<ü~¾â"5I 

 

<5I�9¿ß� �<Agence Française de Développement: AFDI 

ÖT Project for the development of Agriculture in Cambodia PADAC 

	
 b° ¾¿ÀÁÂmrst=,P��<�ÌÍ��{~ß�$½)pI��{m¥

R�ÉÐÎù��pæTÏÐ�����m¥t��:�T.$��h���P

b°T��çt` 
	
 �L��90 1���ÑO�µ�>,.ÚÛ9|Á�����F4�Çdv
üÁ3åþ Î̀ì��gîÒ%Ppqm��çt S̀h�úûüýþß ~ÁW

�tmp����+FV%P1Ó$%T���A©t>?"5r¥|úûüýþ

��BP*+��çt`c���WÚÛP:e��1-2UP¾0~©t¥
±Í
Î°±� aWâPÑÊ��çt`*¯°m��E���W]t 500 @ ha �
UplandW�=,P��Pb#T��çt` 

pqÍÎ Kampong Cham�Battambang 

r� 2008-20131 

*+

!) 
*+*� GDA, MAFF 
F4*� AFD<�²I�9¿ßE���� n¿4~ CIRAD<>?9:I�USAID 
SANREM initiative<F4�²I 
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s2t ª,c�H��H��«¬G�®¯°±��²�H³´µ 

 

2-1. ª,c�G���¶³·¸¹yª,º»7��H¼½ 

2-1-1. �¾�¥�ª,c�H�¾rwxy¿ÀÁx 

��E	W��ÔÐ401�m��e���*¬+~¾~P�lUT©t¦�VÕM×¼

�¶wmf���>,��õÔ�21+2WÕü�,`Ûµ��(���!mHÖCT'l

 ÑW����rR���P`sWGî��õumr?©tTç
�ÇW]þ,`Ûµ

mp�������ÕM×¼�JK°�sWGHP�ç�S,�;?�¿BPàA��ç

t,U�251æD�àA*_�]t`yê�v9¿þP��ÕM×¼PQR��çt(�

�����P6ç�1��¹W]t`�OP���ÕM×¼m����������E	Ø

Ùb3Â�9�PÑþ�çt` 

 

ÕM×¼��W��ÛµSWm20LP�tø³T*AèKPQ¤��çt`±r��

�����,��"Ê©tD�����A*I+~¾~T���>?�¹±�hÔ_Õ�

%�îë��AÇ�±�m�©tD�hÓ�©±P�ç±���� �ÇÞP���÷

ø��,���9�9:�VT×¼�¬:�Ê±�P�þ�>,`,��*¬�×¼P�

9�QR©t�m�ë�¬müç�×M±÷��¢LP�ç�+¿ ¨¿ß)�P��

�,DW+~¾~P"Ê©t�������d1"Ê+~¾~T���Ê�µ�çt` 

 

ë�.OV]R�ÔÐ421�v9¿þ�ÕM×¼�¶w�QR�oæó�ÛµSWm,

EW400�æD�v9¿þ�ÕM×¼P����çt`��,Em��500�%�¾¿þä

~º�{~4~T2,000�%PØt9ûßn¿4~�]t�������¶·�ëµ��

ë��30��+�WàA�µ�çt`�9��M+��1��Iùr��ÙçÛT��¸

:±,ßþ2`¿�[jW]t`�����Ûµ��>?°Z`d`PÈT��çt_W

V�¦+~¾~m±ç~»�]t` 

 

2-1-2. ªK(�Hº»H�n 

<1Iv9¿þ�ÕM×¼ 

�����!:¶·W]t�ù��ÕM×¼<æó�

v9¿þ�ÕM×¼I����PC�1m�ù°m'�

���5�W�ô�Ô_ÕPõ(:�©t×¼W]t`'

¶·��>?Ç�î�OÕM�;â±���W�e>

±ødPÑþ�çt` 

 

���>?�mÔç�Ç��2?�>ÔTr?�mÔ

çTç
ø�]t��������Û
�,���ø

PÚÛ°m#$���T_�G�PàA�±ç>?Ç�P� �,`IJK�>?^m

0~¨~W1-4Ü�ÝÞPàA��ñ?T©tæ�G���ÇùjW]t r̀?m���V�

�NßÖ�,UmJK°�(�ÂPàA©t�¹W�?�>ç,��Pàá�DmâÔT



27 

?�rtÒÓ¹T±þ�çt`S,�XRã��wPæA��rR�º»mßþýå�

µ,��P�ù°mC�1m'����O��ÕM©tÇ��������¹�
A��

çt` 

 

!±ø5�æç�³R` 

1I�OÕMÇ� C�1m��P�ù°m'� 

2I6X7 �H>î0ý���¥
±89�4~â�9:�±ç 

3I;A16�dç �Ê16�71�*��201 

4IÝ·©±�G? <=V�±ç 

5IG��ùj IJK�>?^m0~¨~W1-4ÜàA©t�¹ 

6I$�@�1Aæç �ùW6^���0û1ÕP4¿å	mBC 

7I�ôWD�±Õ ����E��ÕMÇ�W��ôWD�ÕP:� 

 

¾¿ÀÁÂ;�W!:T±tv9¿þ�ÕM×¼�ß[ýå�æç�³R` 

1I'�( ��300kgF^ 

2IÔ_Õ:�( 75kgF^ 

3I%j�: 10 kW 

4IÕM^� 5� 

 

ä D���ç ��� 
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� 2-1-1 v9¿þ�ÕM×¼��� 

<Åí ����¿I 

 

<2I0ý��ÕM×¼ 

L���zmÛý\�±ç.P�0ý���ÕMC`.ÚÛ±

��%<��W���I�!±Üj�`ü~ åWåL`¾¿À

ÁÂ�yÍú~þ¨~m��:��7ò]R`¾¿ÀÁÂ(�W

VÃÄ·�¶w�«¬`Ô_Õ�e(:�m�Þ�±ç��õ6

�æ~ç~mÔ_ÕP�þ�V�çàþ�V�
ÛTm¥RÆ�

Ë�{âW��{m�õ��çt` 

 

ø5�æç�³R` 

1IG?H$ >?©týs`�ùr?`�É�à\±ç` 

2IG��ùj IJK�>?^m200ccàA©t�¹ 

3I¦L��ÕM ë(��M��r�N�OÊP�ývB 

4IdÑû<51I�Q, 9RÝ�m�ß ¿�ßàA`?S�TU6A` 

5I�V�WVQR×¼]R` 
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0ý��ÕM×¼�ß[ýå�æç�³R` 

1I�)kû� 745mm x 1275mm<�(100�I 

2Iè¼<r?I^� 12^� 

3IÅ¯D�RÔ_Õ( �350�=35kg 

4IÕM^� 3^� 

5I��'�( 500�=50kg 

6IéY�À¿ ±�<�X³YI 

 

2-1-3. <=>?@rwxyÂÃº»���H�� 

¾¿ÀÁÂm�ÕM×¼Tç
V��E	¶�çhµVâê��ç±ç`�����

�PL�T������ :©tTç
v_�����%mrst���A×¼Tç
Û

TW<1IBß ��,U�BßMC×¼T<2IEF*½Ø�GHIPæçmìí©t`

,ý��BßMC×¼���+���:ijPb°T��5��µ�rR�EF*½Ø�

GHI�EF*m&�Pij©t,U�V�W]tÛT���ëµêµ�Ab°�®±t  ̀

 

<1IBßMC×¼ 

��%m5��µ�çtBßMC����P�A�� ����:P¤tb°W5��

µ�çt '̀×¼����P900�1100t+2�`sWGH��BßM��BßßÖ�6ë�

4~â6ËB�vünßP7� �*méR´SµtÛTW��+�PIJ�^�çt`

BßM �×¼P5���W�~3â�A(Ppq©tTç
�AÇ���±°W]t,

U�é�ì��Ð�µ�ç±çÍÎr¥|W�~3âPG�m �P�þ�çt��%m

5��µ�çtÙö�õç` 

 

BßMCGH�Ùö�`s<900�1100tIWG�µt,UmGHn��������ó

)(�õç`ÕM×¼WÕM<600tI�µ,��Ô_ÕT.�PJK©tT�ÕÍ�(�

¥t�ÃÄ¶·T��'tÛT�Å¯tT�e�,` 

 

 

ä 250kW�BßMCP 2�5� �̀�%

�ÚÛ��^ 4þ¿` 

D BßMCGHn���� 
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¾¿ÀÁÂW�A�µ�çtBßMC�ÚÛ��100�700kW+2W]t��y^_W�

¼�µ�çtV��200kW+2�.P�V���±°W]t S̀,+~¾~��û¿§¶�

��·PW
SME Renewable Energy��ªi©t×¼T�ëµPÛ��,¾¿ÀÁÂ¶me

>Ô�s�µ�LMme>±�®�]t`¾¿ÀÁÂ¶Tû¿§¶W��ÚÛmæl�ë

µêµ15,000�45,000�§âT64,000�140,000�§â�íîW]t`�ÇW�¾¿ÀÁÂ¶

�BßMC��QLW�]t�#T;âm£x�]tT����]t` 

 

[ 2-1-1 ¾¿ÀÁÂW�{��çtBßMC�+~¾~&¶·D� 

+~¾~ Ù% ÚÛ<kWI LM<US$I =ør�Fk~¼ß 

Local A 0¿ ûo¿�3û 100-300 18,000-45,000 12ï]FÝ·��ðñ�ò 

Local B ¾¿-¿�j| 300-600 15,000-27,000 1-3ï]F�ðñ�ò�ó�ôõ� 

Local C ¾¿2â 300 25,000-30,000 36ï]F�ðñ�ò 

Local D ¾¿-¿�j| 250-300 40,000 6ï]F�ðñ�ò 

Local E vZ¿[¿ 100-300 27,000-45,000 3ï]F�ðñ�ò 

SME vZ¿[¿ 150-700 64,000-140,000 12ï]FÝ·��ðñ�ò 
<Åí IFC/EU, 2012, Cambodia Biomass Gasification Technology SurveyI 

 

S,�yê�BßMC×¼��Amrç�e>±£xT±þ�çt���BßMW :

©t4~â§¨W]t`BßMC×¼m��4~â6Ë×¼��Ð��]t��6Ë�µ

,4~â�,UöP�A��ÂW÷ø�ù��µ�çtzAW]R�°2m�ú���þ

�çt��yzW]t` 

 

 
BßMCm�Ð�µ�çt4~

â6Ë×¼P7���ûöW÷ø 

ë�SSüïmù��µ�ç

t 

 

<2IEF*AGHI 

yê�¾¿ÀÁÂW5��HU�µ�çtEF*��ýPEF*W]R��GHI�½

Ø�µ�çtV�W]t`Û�Ùö���P&�T��&YW�PEF©t�wm±þ�

çt`�ùWEF2ö����«¬W]R�³£�Ùö�EF=âP©tm���Â�(

P18%��ÅA���Ùö�14%SW>T©¥
m����çt` 
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EF*m�A©tÙöV����i,GH©t,U�GHn�������ó)(�õ

Ô�����ßT���:�±ç,U@A��µ�ç±ç`ë�,U�ÕM×¼T�·

ö�±ç¶·W]tTç
ÛT���W>,` 

 

EF*m�¼�µ�çtGHI`

EF*�ÚÛ� 40þ¿/�` 

 

EF*AGHI�� :©t�����

���ö�`Ô<�¾Ý�I�Ô_ÕT

���:�þU��ç` 

 

¾¿ÀÁÂW5��µ�çtEF*�ÚÛ�30�60þ¿/�+2W]t`³£�EF*T

��GHI�nýþW5��µ�çtà~ß�õÔ�]t+2·ô�¥ç��P�þ�ç

t1ÚÛæD���%W5��HU�µ�çt`��ÚÛ�e>ç��%W��Ë6�5

��µ�çtÙöV]R���(î·ômæl�àç�s�µ�çt !̀j±+~¾~��

����E�1E¶W]t`LMW¹tT�1E¶�*VQLW]t�;âr¥|k~

¼ß)���Wwx�]t`¦Ç���¶�`�W�]t�s2�QÊî;âB�¢

L�µ�{�H_Wçt` 

 

[ 2-1-2 ¾¿ÀÁÂW�{��çtEF*AGHI�+~¾~&¶·D� 

+~¾~ ÚÛ<t/dI EF*�LM 
<US$I 

GHI�LM 
<US$I 

EF�2 
<%/hI 

�� A 30-40t/d $90,000-160,000 $18,000- 0.5-1.0 

�E A 30-40t/d $60,000-$80,000 $15,000- 0.7-1.0 
�IEF*PÑü��%mp©tEÂä¿um¥R$. 

<Åí ��îI 

 

<3IÕM×¼�~» 

iIÔ_Õ�.�JK 

ÕM×¼P5�©t~»T����Sh��P·ô�`çÔ_Õm%z���½%L

aP`UtÛTm¥R�;��h��ÞD©t_�ö��µt`ÕM×¼r¥|BßM

C��¶w�µtÔ_Õ�.�PJK©t`Ô_Õ�Omüç�������zP�Ñ
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©tÛT��jW]R�ë�,Um�ÕÍ(�õÔóSµ�çtÛT��jW]t`ÕM

×¼���Ô_Õ�ÕÍ(�40%¸W]t�mp��BßMC���GA�ÕÍ(�30%À

T�®���W>t`±r�EF*����m�����ÕÍ(�þU��Ô�90���

ÍW]t,U�õuô����µ�rRÔ_Õ�O�6çT	t` 

 

[ 2-1-3 ��Ô_Õ 1kgu,R�.�JK 

.� 
F�

�¶ 
?»

ÕM×¼ 
<����I*1

BßMC 
<SMEI*2 

®°M�Í SiO2 % 50.36 44.5 

ÕÍ C % 40.49 28.7 

ÂÍ H % 1.04 0.17 

ÎÍ N % 0.42 �0.03 

¾ä`| K mg 11,000 595 

¾âb`| Ca mg 5,700 609 

¨þä`| Na mg 1,700 76.1 

�¿B¿ Mn mg 790 162 

à Fe mg 190 65.6 mg 

�	 Zn mg 110 11.7 mg 


 Cu mg l( 8.15 mg 

¾§o`| Cd mg ±� �0.36 mg 
<Åí *1 ����¿�*2 Agronomy 20134I 

 

iiI��%�5�b° 

]t+2�ÕÍPóôGH�P¶w©t�BßMCT�JK~»P�tT���%

m¥þ�5�b°�®±t*ßW]tÛTP�¨©t[j�]t` 

 

BßMC���:P¤t,U�*ßWt,U�QL±�:P[jT©t��%W]µ(

BßMCP5����:�²Ppq�,çTç
}~��]t`�ÇWBßMC5���

û¨ß�T������'��-J:�[jW]R�<=��m��¨������t`

S,�4~â�p�þ,Â�§¨�£xm±t`Û��±¨�W�BßMC��é�ì

��:�AmÇR�t��%Võç`ë�,U�é�ìmNO�,�ÍW]R�JK°

QÊ°±�:��AW>�çt��%W����P¥R`½%LaMW>tÔ_Õ×¼�

5�PÉÄ©tT�t`üç����:�W£xP��ç±ç��%mTþ���Õ

M×¼�~»PÑüT	t` 

 

 

                                                  
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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2-2. ª,c�H��²�rwxy�	&ÄH¿ÀÅx 

2-2-1.� ª,c�H��²�ÆÇ 

<1I6HÅ�ù* 

x�ÂÁÂ��$î�g±����������îÌñ�h�±�mrç����Ó�

P��TJK°ÃÄ�,Ç�WÒSµ�rR������ÛµSWm401æDm\,R�

�E	W�þ�>,��@A>?P�{W>t�W�±ç�T�,`S,����E	

ØÙ��ÐzAmèÔ�În���:e�;Í�.�çÛT�ö��µt` 

 

<2I���7ÒÖhmrst6;��»¼½s 

-.2412������RRD�m¼Ut6;��RRD���20�+2W]t��5

1nPb#m50�mSW)>D�,çT��çt`În��¾¿ÀÁÂP�ÇRmx�

ÂÁÂðEmrç�;�GH�,U�ú~þ¨~PÉÊ��kr���W���ª�m¥

t&'*+PHUt` 

 

2-2-2.� z{# ÈÉÊµIËÌ 

<1IyÍ!3�`ç	��9:)� 

�����K��NEDO;�T��4à1UmÕM×¼P5��,7Ã�]R�ë�r�

myÍ!3mÔ_Õ�ìíP�ç��{mÞs,9:PjÔ�,TÛÜ�DAEng�Ê£m

¸ç�TPÑû������F4�VT�.Ë21��{mÞs,#$�#�mQRÓ_W

>,`DAEngT�9:����SR���D��hÓîA°Åýþ¡~å��.�H¹�

�M°±;�²��«¬T±þ,` 

 

<2IØÙ�.dT�.�±ØÙ 

20061-ÜSW�¾¿ÀÁÂ�,+:�(��400@þ¿<�{~ßI+2WE	ÜjP

¥
îÔ�,©Â¹W]þ,��æó��m:�(P�(�20131��900@þ¿P�t

(T±þ�çt �̀�m.d�,,+���ØÙ��Sý�E+~¾~�HÅ��±Ô�

èÚHÅ�*����W]t` 

 

(3)a ��A��@Am¥t��h�:e�«¬ 

è1��m�|�çt¾¿ÀÁÂE	W���;�m¥R���� :(Vme��S

ýe�m�A�µ�ç±çz�m]t`Û���A��P@A������±T���A

©tÛT�W>µ(�M���î�Æ�'�(Ppq©tÛT�«¬m±R�Á�M�õ

ç¾¿ÀÁÂ�t�%¤ÞDP�tÛT�W>tT��µt`¾¿ÀÁÂW��ýÔ_

Õ�A���µ�ç±ç��ÛµP�{©tÛTm¥þ�e>±û¿úåþPttÛ

T�W>tT�,` 

 

2-3. ª,c�H�	&Är¦y\�#ÍÎÏ���HÐÑ 

<1I%êÍÎ�ÍÎ��!"T��ö 

�������P¼Ô���W��}�����½¾è"È~P2003 1m"Ê��°2�

�����v*�0û1�IT�“3KBI”Tçþ,è����w±�P�_��T��QÓP
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HU�>,`ë�NO�°2��å9ß4~��.�ZH�µtTTVm�0û1���

½¾P�t°2��Ð�µ�>,`�������¥¦%�ÕM×¼P�lUT�,¶

·�>?�°2�0û1��ë�V�W]R�TR\s�ËØ��[°(���üT��

ë���P¼U�Ý·+~¾~±�����T���� A�Å±�WVÍc78mÏÐ

��>,` 

 

yê�30A��N A�]t��6²�m¥R�În6;�ÝP�¼�uk�2-3A

PU¼�¤Ïmm%�^tTTVm�¶·�Ý·��Å�mtÛTm¥R�¶wÝ�A

@Vm%�^tÛTm±t`ëµTTVmÝ·�ijPÕstõ6�Ý·(�mV�N°

mQRme� Ame�O�!{©tÛT�rzW>t` 

 

<2I¶·�>?P³l,Ý)°±ÍÎÏÐ 

iI0û1p¥¦%�Am¥t��:�ÞD�7Jpq 

��������P�lUT�,��¥¦%A�E��ÕM×¼P� ��'×¼¥þ

�:��µtÔ_ÕP���mT�S�h��,EW.Ë401æDP�s�����ßT

���{�^�>,`����ë����mrç�����P³l���:�ÞDmÏ

Ð��>,`���Ô_Õ��APÇR�ç,úû1}ÂW]t` 

 

Ô_Õ�����OP³l��?hP�Ñ�üü`L±M����'�P"�<*e

50�qI©tÛTP«¬m��>,`yê���,EW:��µt,+�1,000@þ¿<�

{~ßI�� :©t���
û��10�<�20@þ¿I������¶w�QR�,Õ

M×¼WÕM�µ�çt`�����ÕM×¼W:��µtÔ_Õ���,EW7@þ¿+

2<���(�1/3IW�1��70·¸<Ô_ÕLM 1,000¸/10kgI�78LaP:¹Å�

�çt` 

 

iiIM���'��qr¥|Í1ÕÍ#Êm¥ts$MÖ× 

M����ë�:�.+r¥|L�T��M%G�P�A©t,U�Ô_Õ��{�M

%G��rJP��Í&s$M���mÏÐ©t`��m���Ô_Õ��'m'�n

4-51W�w°ø<����zI�R\µt,U�4-51m�2�|Ô_ÕP'�©t[j

�]t��ÕÍ�)�Í1W
�m�Z�µh\ROst�WÍ1mÕÍP#Ê��s$

M��mÏÐW>t`?(��W��Ô_Õ��(��40��ÕÍW]t,U���W�

1��3@þ¿<)7@þ¿x40�I�Í1m#Ê�µ�çtTGÊW>t` 

 

<3IÍÎ��½¾!"T6²����a  

2011 13 ]m"Ê�}������Ñ~�“2030 1¶�¡”mrç��201n�����

���¡T��}uü~0â±²��ÊT±t#$� �@ m�\µ�<�Ý�hI�

°2������v*�0û1�IT±����W1Ê(�P1Tmå9ß4~��.�µ�

rR�S,�@ ±�°Ã���w��\µ�çt~T��rR�S�m������þ

�çt¥
m�ÍcW�°Ã���w<>?� IP�çüüuü~0â±¼ÁÅß²�

<£ ¾¿ÀÁÂ��;�²�IP�Ñ��çt` 
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�����	1.(��6²�F4�,U�*@+,r¥|0��F4)�V:-�

�>�rR��;��Û�!"mVð
V�W]t`S,��L�eçz�e��yÇe

��xy�ze�±��Ô_Õ�#$�T�9:VH¹������6²�mV±t` 

 

2-4. ÒÊ©y��HÓÔ½ 

2-4-1.� CDEHFGÕk 

<1I�{â~þ 

v9¿þ�ÕM×¼�QR:em��¶·W]t��Ô_Õ��{�[\W]t`Sh

��Ô_Õ��{ÖhT��æç�2ü�â~þ�]tT��µt`â~þ]�t�(�

���{Pb°T�,ØÙ�^·Mâ~þW]R�â~þ_��t�{â���{Pb°

T�,Í�Írâ~þW]t` 

���� ����

	
��������

���� �������

	�������


�
NGO���
�

���� 
!"#$%&'

()*

 
� 2-4-1 Ô_Õ��{Öh 

<Åí ��îI 

 

iIâ~þ] t�(����{Pb°T�,ØÙ�^·Mâ~þ 

dmÔ_Õ�Am�TPÑüSOMA GroupîJFP±��t�(�mp���Ô_ÕPQR

��çÔâ~þ�^�°±�{â~þm±tT��µt`Ûµ��(���`½%La

�$%PQR©tQ.P�=��rR�Ô_ÕP�A©tÛTm¥RM�����±çQ

,±$%��m�TPs^�çt`Û�¥
±^�°±(�mQR©tÛTW�Ô_Õ�

ØÙ�.�Å¯�çÔT��µt`S,�)Ö±(��Ô_ÕP�A©tÛTW�ë�

¢V�R�Ô�{O�e>çT��µt` 

 

iiIâ~þ_ �t�{â���{Pb°T�,Í�Írâ~þ 

�{pqT±t�tmp����Sh����ePÑüNGOr¥|f��<úûüýþ

��IT���m¥t�,¿-ßþTÓ¹ö\^,�{Ç��)W]tT��µt`

yê¾¿ÀÁÂ!3!5W�0û1ß9ä~<�)z���Iî,¿-ßþ��{�HU

�µ�çt`ÛµSWNBP�0û12ûÁ3ß4~P5��,� Ù���2@/]R�ë

�
û211Ù��,¿-ßþdýþPÑû�0û1ß9ä~�O�ïòm9:�,7ò�

]t`Ûµ����mp��}Ô_Õ���T'��OPÑü~T0Ü©µ(�¨Z�

1Ô��{��î©çT��µt`'�mDALRM/MAFF�,¿-ßþ./�5���m

V'�����rzW>t` 
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3517
2812

479

286

297

1956

114

3186

2589

1779
1056

113

23

946

0û12ûÁ3ß4~<2006-12*_I 

100
70

60

60

50

50

40

40

40

30

50

70
40

,¿-ßþ./<20131��I 

 

<2IÝ)°±�{�Ç" 

iIÔ_Õ�ijÌ_��Ð 

ªKODAKL<n5ofgImrç��Ô_Õ�{Ì_P2ü�Um1¾%hü�Ð��D

��2ü�â~þmÔ_ÕPijW>t)�P�t`±r�Ûµ��Ì_æ�Um��

MAFFT�9:�
�0ý��ÕM×¼PQRîs2P³l��5§:WU�çÔ`Û

µSW�����îMAFF±�m¥tQR�s2�@ùm¥R�20131^_W�10-20�+

2�ÕM×¼�¾¿ÀÁÂW�5��µ�çtTGÊ�µt��ÛµP��mG�HUt  ̀

 

iiIÔ_ÕØÙ��.ZH 

Sh6lWõ6�æ~ç~<t�(�r¥|��Imàþ�V�ç�OP����V

�þ,�ûm�QR ßþ<ØÙM ßþIP*+©t`ShÌ_�2UWÔ_ÕmLM�

½Ô¥
m��ë�n¦�UmV��çÔ`uk�10-50�§â/þ¿��ç�LMPÑÊ

��¤Ïm50-100�§â+2Pb"©` 

 

Ô_Õ�úýà~Á�£<MAFFI úýà~Á�.�#��£ 

 

iiiIÔ_Õ��}áÂâ$. 

�L�ïò���NOT��������W�401æD�7òm�Æç�G�'�àA

Total 19,173unit 700unit/year 
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�}áÂâP$.��vüa~b�¿W�AW>t¥
m©t`"5�ÞsT��Þs�

)ÇPå+~âiW�Ð©t ç̀m¥©¥
mMAFF�0û1ß9ä~T,¿-ßþmüç

��©Wm�}áÂâ��Ð�µ�çt`Ô_Õmüç�VG�'��}áÂâT�&m�

¥R�M°±V�P�0û1ß9ä~î,¿-ßþT���PÑÊ����Ð���Ô[

j�]t` 

 

 

¾¿ÀÁÂA�Ô_Õ�}áÂâ<KI

 

MAFF�,¿-ßþ�}áÂâ 

 
2-4-2.� E.ÖÀHFGÕk 

<1IQRpq 

��E	mrst���³��,�P3_T�,�9m¥t��Óú�EF���RS

W�%zTt��´·��m¥t4������%z��¬��rR��������Õ

M�Ð��,��"Ê^·T��K���9�¢Ò©t�Ò&'EF��+�m5��µ

�çt`�Ç�¾¿ÀÁÂmrç���t����%���R����SWP�5��%

z©t���±°W]R���ÕM×¼müç�V����¼æ~ç~�õÔ��ë��

�%W]tT��çt`ëÛW�yê�JK°e>±��%î���APpqm�{�

«¬��PHU�çt` 

 

<2IHÅ�p+~¾~T�,9Àm¥tQZ 

dmyÍW�;�P�o��çtHÅ�p+~¾~TVD�P&)�±����~|�

�m¥t��%zT���A�,9À^·T����{Vq�m�µ�çt`Û�Ùö�

dmyÍWzÙPÑü4û¡�*��®¯°m����EF*+~¾~T�>?ª�m¥

tyÍ¶wP÷���çtÛT���ë�+~¾~Tª���v9¿þ�ÕM×¼�yÍ

¶wTEF*T�nýþQR�W>t)�V®¯°±;�²�T��)W]tT��

çt` 
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<3IÔ_ÕuQRÇ�m¥tQZ 

��������E	mrç��v9¿þ�ÕM×¼P5�,æ~ç~��¶·W]t

��Ô_ÕP�³«¬±LMWuçQR����ß�î}&��g��±�m6R©t;

��AP�7��rR�kr�ÕM×¼�{me>Ôst�,*_�]t`¾¿ÀÁÂE

	mrç�V��T'l¥
±uQRÇ�P*y©t,Um�Q.�æ~ç~P�=©t` 

 

<4IÍÎ°±ø5 

v9¿þ�ÕM×¼��{ÖhP�tDW����LM·¸Vwx©tT��µt`

¦��W��Az���ÍÎ°mVø5�]t`yê����LMP¹tT�æç�¥


±$Þ�Y�µt ỳ�ÍÎ���� :(�õÔ��P�A©t����±çÛT���

;<���¥¦�µ�çtV�Ô�6�WQ)�µ�çtÙö�õç`�ÇW�1zr¥

|�xÝ��¾¿-ýþUm»¼©t¾¿ÀÁÂ*e�n+¿þzÙP�lU�G�T�

����Üj�õç,U��m`çLM�üç�çt`¥þ��L��=Tç
v_��

��yÝÍÎPpqT©t��)T��µt` 

 

[ 2-4-1 ÍÎ&���LM 

UÖ LM UÖ LM 
0¿ ûo¿�3û 6� vZ¿[¿ US$15 
0ý4¿0¿ 6� ¾¿2â US $22 
vâkýþ 6� 4à1 US $15-25 
¾¿-¿þ| US $7 v�û{¿ US $15-20 
¾¿-¿�j| US $16-18 ß0ûäº¿ US $7 

<Åí ��îI 

 

2-4-3.� ×ØÙÚw¦�Ûn 

<1IØÙÚÛ 

¾¿ÀÁÂmrstÕM×¼�5��T±t��%�yz���æç�³RW]t`¾

¿ÀÁÂ���%�@�m�����³©tÄz�ºÅâÆ~�<MIMEImX��2�

]tV���*�m�X���ç±ç��%î�dmIJP8×��çt��%±�V]

R�*A������W]t`¥þ��ÛµSW�������5r¥|;K��W�yÍ

������EÂä¿uB���yêIJ��çt��%6Pæç�¥
mGÊ©t` 

 

[ 2-4-2 ÚÛ&���%6<20131GÊI 

nu+¿þ ÚÛ ���{â ��%6 
1IeÚÛ 10þ¿/^æD �N�Å 10 +2 
2I12 4-8þ¿/^ �Å(��çÔs 40 +2 
3I1.ÚÛ 1-2þ¿/^ E	ØÙÞs 200-300 +2 
4I3� 1þ¿/^æç Íc�rJ�Þs 1,000-1,500 +2 

<Åí ��îI 
                                                  
5 JICA�20121}¾¿ÀÁÂEmrstÖh°´·%z��ÅT�=´·��¼ÁÅß�HÅZH�,U
�D�hÓ�����~ 
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®¯°±��%6P��%°±��§¨(T��§¨¬:���Å©tÛTT©t`�

%°±��§¨(��yê���SSW�Å��çt500@þ¿P�EW��©tTÑÊ©

t`S,���§¨¬:Tç
_W��dr°m��.ÚÛ��%�9:�µ�ç>��

�%�ePM�µÓ��µ�çÔ$Þm]t`S,�è1�1.��%�ÚÛ:eî12

r¥|eP��%�m�$Þ����%��(P©��12æD���%�§¨©tÛT

TBÊ©t`'ÚÛ���%�1���(�2@þ¿+2T©tT�250�%�m��Y´

UtÛTm±t` 

 

<2IÜj 

��%�*AT����1.ÚÛ���%��{|M�,��+��}èPn�~�©

t$Þm]R��%°m��Ô_Õ×¼P��©t�²°±;��±çTç
��yzW

]t`¦Ç�12��eÚÛ��%müç���dmè�°±+���}èîm���_

m�\µ�rR��%'��,U��²�=V
�W]t`ÕM×¼�!j±ÑÊ;+T

����12æD���%PÑÊ��çt` 

 

±r�12r¥|eÚÛ��%mrç���ÛµSW�8�<�EF��*¬EF��

6±�HU�µ�rR�EF*�5��HU�µ�çt`ÎnVë�$Þ�é mHôT

��µt`ë�,U�În�EF*���P÷���çt��%mp���ÕM×¼P

�A�,Ô_Õ¶wTTVmEF*m&YP�AÅ¯t�EF*NOPÕM×¼�5��

O°W]tT��çt`S,�dmEF*P5���çt��%mp��V���%

T±t������Ô_Õm±tÛTm¥th��ÞDP�tT�dâ�EF*½Ø�

GHIP©±©t�W�ÜjV4~=ýþmW>tT��µt` 

 

<3IQR��TRDÚÛ 

ÛµSW���NO���y^_W�12eÚÛ��%�m�9û¿��20121r¥|

20131W1�15�+26W]tÛT���u�����10��[~ßWm¸�HôT��

µt`ë�,U��;��QR��W��>ê;+T±tJK°eP���%��100`%

]tT��ëµ����%m�101�s�QR��çÔT����k12�1�5��21

bm10�QR©t��T��31bæóV10�+2�QRPb"©`±r�¾¿ÀÁÂE	

W�QRmö\^��E���ÅQRVq�m�µtÛTT©t` 

 

RDÚÛ��ç[m¥R�20181æó��110�+2�RDPÕM×¼�5�T���

���rR�1�],R�QRLMP2,000@¸T�,Ùö�RDÚÛ�2·¸+2PY´_

Wçt`�Å�T����JICAÆ�Ë>9KLT��xy�ze�Ô_Õ��A>?��

{P�þ,{þ¨|P):ÐxT����çt`{þ¨|W�xy�ze�20081��

20131�QRÓ¹WÔ_Õ���2�D�þ�rR���mÎn������5§:W�

{�QRÓ¹P��çÔÛTW�¾¿ÀÁÂ�cmb"©�>ØÙm±tT��çt` 

                                                  
6 2011�20121Ùº���eÚÛ��%m�©Ê�����12æD���%6��20111:22
L�20121:37LT±þ�çt`S,���îhÓ��W��20131:50LW]t` 
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[ 2-4-3 ÕM×¼r¥|EF*NOPÕM×¼�QR��<STI 

a  2013 2014 2015 2016 2017 2018 

¾¿ÀÁÂ�>ê;+6<��%I* 50 60 70 80 90 100

¾¿ÀÁÂW�QR6<�I a  a <1I 5 10

�E���ÅQR6<�I 5
�Iª«	�6¬� ODA���QR�ª«±��6¬�^�{~ß�QR` 

<Åí ��îI 

 

2-5. ÒÊ©y��ÜÝd 7Þd°±FGrßxIàá?â:6 

2-5-1.� ��ÜÝd  

<1I���;�aWâ 

v9¿þ��ÕM×¼P1�eÚÛ���%mQR©tÛT���°±;�aWâW]

t`ShÔ_Õ�ØÙ�.PHU�v9¿þ�ÕM×¼QR�çÍPüÔt`0ý��W

�*ô°±���rzW>±ç��Æ�Ë�{âW��{�,UåLWQR��çÔ` 

 

Ô_ÕmØÙLM�üÔ¥
m±þ,ÍÎ���^�{~ßW�v9¿þ�ÕM×¼�

QRP�o©t`Û���W��yÍzÙm�yÍ:�P�o©t`;�T����yÍ

ú~þ¨~T�ö�;�T��v9¿þ�ÕM×¼�Ó���¼;�P�
`,ÂÝ·�

��������¾¿ÀÁÂWÝß��?P�7��4û�{þ¨|��V�Ý��©t` 

 

<2I*+)� 

iIn 1�� ��ª� 

v9¿þ�ÕM×¼W������>?"5�,ÂÝß�ijP�ç�yÍú~þ¨~

<ICM Co., LtdI��¼�Ò��QRP�
` 

 
� 2-5-1 *+)�<��ª�I 

<Åí ��îI 

 

2In 2�� ö�;� 

^�{~ßW�QR�b§��þ,^_W�@��³R�ö���P��©t`¶wÌ

_��yÍú~þ¨~��Ímm7©t`'��� 3,000@¸�
û¢6�²� 1,000@¸

PÑÊ��çt` 
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� 2-5-2 *+)�<ö�;�I 

<Åí ��îI 

 

v9¿þ�ÕM×¼�yÍ¶wmüç���v9¿þ�¾0~î�±�%z�
�±Ý

ß�¾¿ÀÁÂWyÍ����¥R`2±Ýß�{þ¨|�4û������,ßþpq

P�t`�L���,¿kâ �¿u���4û�{þ¨|W�Ý·(��A�����

�7ò���m]t,U��=�bC��Büç�çt`Aßmüç���e(:�P�

^·W�±ç,U�=���W±Ô�u��yÍú~þ¨~�dâ�AßP 5-10 Amî^

(e�W]t` 

 

2-5-2ã��.Hàá?â:6 

;�M�ßàÁá~âPç�m¥©` 

����
	2013/14�

���?@
�þ�-.

�EFG�H!�
I�4EJ�K

|}����
	2014�17�

�IJK-�()*��
(10L4���MN)
�G�H!�O/�

�FGH�-�()*��
(1L4���MN)
I�4E�HCH�PQK

���'RS
	2017��

�FGH�-�*
�CDORS
I�4EJ�K

NEDO��
	2011�13�

�TUV%WX
�+Y>Z(MAFF)
I�4E�[\QK
�
A]^]P

 
� 2-5-3 ;�M�ßàÁá~â 

(Åí ��î) 

 

n1�� NEDO;����&D�PhÓ�AC�.P�ç�În�;�²���&T±

þ,`ºÅâÆ~°��P÷ø�,Û�;��1W��4à1Umv9¿þ�ÕM×¼P

5��,`'vüÁ3åþ�dm¯D��rR�'v9¿þ�yÍ�t�(��%)T±

þ�çt,UÎn��{*ø;�±�W��N@A�W>±ç��În�Ô_Õ�{�D

W��5m�±R
t` 

 

n2�� �KLM��W��În�Ô_Õ��{Öhr¥|;�²��Y³�P��t

TTVm�ïò��m�ÆÔG�'�Ô_Õ�A�}áÂâP$.�,`Û��}áÂâ

�®¯�ODAKLM��îMAFF�³£���mrç�yÍ�tmUm©t�}áÂâ�

�&T±tV�W]t`ïò���NO��MAFFT&)��În!"°mÔ_ÕPvüa

~b�¿��çÔ,U�ËÌ�W~4T©t` 
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n3�� Ô_Õ�,E°±�{m��0ý��ýsW±Ôv9¿þ�We(:��)�

P�t[j�]R�v9¿þ�ÕM×¼�QR��{�,Um��ShÔ_Õ�ØÙT

LM��.�µ�Ô_Õ+~¾~���mQRW>tz�P�t[j�]t`�KLM

��WªK©t*ø��{;�W��Û�ØÙM ßþP�{@ù��°T���
`©

Wm!"�]tÔ_ÕØÙPÛµm¥R¸M� ²�^t`S,�����G��}áÂ

âP$%&m��M��ç>�¥R��±�}áÂâP$.©t`S,�Ô_Õ�!"°

m����ßT��"Ê�µt¥
m�MAFF��J>�sVÑO©t` 

 

a æD� 3��W�t�;�T��²�©t,U�E�©��FStT	t`Û� 3

��P 20171SWmß¨~W�~miD�^�20171æómv9¿þ�ÕM×¼Pt�{

~ßWQR��çÔ��W]t` 

 

2-6. äàå�Huæ 

2-6-1ãÒÊµçèIäàå�Huæéê 

<1IÔ_Õ��� 

�;�����ÕM×¼��:��µtÔ_Õm�µ���LM�üÔ���j±-û

¿þT±t`������ïò�NO���M���P��m��VÔ_ÕP+©T'�

�:���=W>tÛT���W>,ÛT���¨�°m�pq�µtM���T'B

�La�]tT��t`,ý��Ô_Õ�O����µæ~ç~mÕs�µ�µt

m�^����tÛT�ÑÊ�µt` 

 

ë�,U�kr��mrç� NGOBP³l��tmp©t�{@ùP�ç�%�®¯

°±e7æ~ç~T±tt�(����{@ùV����*+©t`dmÔ_Õ�Am�

TPÑüt�(�����ªK©tODA;�mrç�9:�¤�µtÛTP����çt`

��m�¾`¿4~ú~þW]t MAFF î����T9:���no¨~BP�G©tÛ

Tm¥R�!3�{âW���2P`UtÛTV�j±�{ÖhW]tT��çt` 

 

<2I��L���� 

v9¿þ�ÕM×¼�L�T±t���LM`H��L���,ßþ���tTç
�

Wäßåm±tT��µt`��,ßþP�tT��é�P�s���PÓUt��

y*°W�±ç`ë�,U�×¼�5��T����e�±��� :©t��%m5�

����.+W :�,��P�A©tÛTWL�P�=©tÛT��jT±t`���

³R����LMVÍÎ°±ø5�]tÛT���u�����LM�JK°QL±ÍÎ

PpqT��;�PHUtÛTVÖh��üW]tTç
ÛT�W>t` 

 

<3I����Ã 

yÍú~þ¨~T��Ã±�>?�Åî>?��FIç±�W¸çm±täßå��

�µt`Û
�,äßåPJst,Um�ðñ�Ë�PKN©t�m��LMîyÍ;D

m��ç,¿kâ �¿u��m0���[jmæl�yÍWø³NÔ©tT&m�,Â
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Ý·�>?������ijm��pæ©t` 

 

2-6-2ãè,méêM�,äßå{|ë�pæÇ�B 

<1Ia ®¯°±ÃÄ¶·T�·ö 

ÛµSWÌ�p�§¨~��BßM �×¼���%T������PÕÍ#Ê�,U

m�A� CO2�pqPb°m@ù��>�ç,`yê��cnm����ßT����A

V#$�oU�µ�çt`.�JKW�ÕÍ(m�®�¹�µ�$%��OV®±tT

��µt` 

 

®¯°m�BßMC���������Ô_ÕT���A�µt¥
m±þ,Ùö��

���T��Ô_Õ�¶·m�õÇ±ÕÍ[¥P½stBW�&MP�
TTVm��{

©t�mõÇ±�AÇ�müç�"5©tÛT��jW]t`Û�_müç���çhµ

V¾`¿4~ú~þ� DAEngW'�±,U�ÎnV¨ZP¤�9:©tÇÞW��P7

ç�çt`±r�yÍW�ØÙPYþUüü�BßMC×¼��{�Hô¥
W]µ(�

ÕÍJ#�`ç��Ô_Õ�¶wW>t¥
±GHCP� ��>?ª�©tTç
ÛT

V÷�©t` 
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s3t º»7��rU©yëìíî��¸IpïðîñÈòó~Î

ôõö÷�ø�Ü÷7ù4úû;/0'  
 

3-1. º»7��Hëìíî��¸IpïðîñÈòó~Îôõö÷�øH�n 

3-1-1. îñüýH�n 

<1IïòÙ%Tpq$% 

1I4à1U �ÁÂ��<MAFFI��º¿Á}Âä¿u«<DAEngIïòÙr¥|HI 

2I¾¿2âU MAFFïòÙr¥|HI 

3I0ý4¿0¿U MAFF�DAEngïòÙr¥|HI 

 

 

� 3-1-1 ïò���*+Ù% 

<Åí ��îI 

 

<2Ia ïò	
TNO 

a Ô_ÕPü�þ,ïò��Pð$%r¥|ðïòÍW*+��h(îV%�cd±�:

�m��©tW~4PhÓ��Ô_Õ�OP÷ø�,`ïò��Ô_Õ�'�(�3

ü�1(<4þ¿/haI�õ(<10þ¿/haI¥|F�����(Te(Tç
ØLPÓ¹ö\

^� 6³R���ØLçW���,` 

 

�T_��$%�ïòNO���}M���P��mq����Ô_ÕP�µµ(h(�

�ÑW>t~ÛT�¥O�µ,`S,�'��M���'�ØLmrç�Ô_Õ'�(P

mî�,Ùö�mhO�õÔ�$%W¥�µ,`øm�gm¼ç�O�¸çÛT�¥

�µ,` 
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3-1-2ãïò����� 

<1Ib° 

1I��Õ<Ô_ÕI�$%:\��OPÜ��m©t`$�B0�}Ô_ÕPõA©t

ÛTm¥RM����'�(Pq���Vh(��Ñ�µ
tÛT~W]R�ÛµP*ø

©t` 
 

2IïòNOT��W�ÛµSW�7òPVTm�Ô_Õ�àA�}áÂâP$.©t`�

�WàA��V�
V�T�"5�A�V�P$.©t` 

 

<2Ipq$% 

1I�  

[$�¾¿ÀÁÂ���1TW]t,UÉÄ�,` 

 

2Iþ`aü,b�ef 

���7òW�efmrç�¥ÔÔ_Õ�O����µ�çt,U�ÉÄ�,`þ`

aü,b�¾¿ÀÁÂ�!j$%��üW]t,U�ÉÄ�,` 

 

3I�g<�%I 

���7òW��g±����$%mrç�*V¥ÔÔ_Õ��A�µ�çt,UÉÄ

�,` 

 

4Iijýk0 

MAFF/DAEng m¥tT�ijýk0����µ�çt'$ÍÎ���¨�D�ÔW>

�ç±ç,U�PÊïòP�,çT�j²�]þ,,U�ÉÄ�,` 

a  

<3Iïò�Ù% 

1I� 4à1UMAFF/DAEngïòÙ 

4à1U�[$�!j�Í��üW]R��L�¾`¿4~ú~þW]t MAFF/DAEng

� Kbal PhorïòÙ�]R�lÙ�ªiî��¨�9:PÕstÛT�W>t,U�ÉÄ

�,` 
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uïòÙ��ç��³R4à1U�UÇ���Çm 110¶ìW 10km���Q¬m»¼©

t` 

4à1U�ïòÙ�Ù% 

4à1U�ïòÙ 

 

Û�ïòÙ���Pk¿vä¿u��MAFF/National Agricultural LaboratoryW�¤PáR

�,`ë�NOPç[m¥©`4à1U�����JK°ÔôW�JK°è�çJTÍm

]R±��Ê£mÁÂÃ±��W]t`pH<H2OI4.3W©± Al� 1.5me/100gTç
�

�°=7�Åt���¸°W]t`ÂYWSÂ��V]SR pH�D��h�°T¸

�[jW��µt`,ä¿°�¦�ç�m)Aä¿°�JK°õç��+��NOW

�±ç�T��µt`Û������°±�ñ2����[jW�Ô_ÕýsW��W

>tTÛÜ�~�µt` 

 

[ 3-1-1 4à1U�����¤NO 

�¤%b a 
Uû1¿ (m.e/100g Soil)  
<IM Ammonium Acetateat pH=7I 

Ca 2.45 
MG 1.54 
Na 0.22 
K 0.40 

©±V�a (m.e100g �) 4.61 
V��Ð2 <%I 46 
¼±°2a (m.e100g �) 1.50 
¼± Al  (m.e100g �) 1.04 
pH  <H2O  1:5 <� ÂII 4.30 
pH  <KCL  1:5 <� IN KCLII 4.00 
L�W (�0.002mm)a ó� (%) 7.30 

(0.002-0.02mm)a �Lbâþ (%) 21.70 
(0.02-0.05mm)a XLbâþ (%) 14.85 

ïòÙ%
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(¨[ýþ�) (0.05-0.2mm)a �LÔ (%) 48.06 
(0.02-0.05mm)a XLÔ (%) 8.68 

Â� % (Â�% / 105t) 1.00 
�ÉY52 <1:5a � Â) 20.10 
,ÕÍ C % (Black Method) 16.65 
,ÎÍ N % (Kjeldal Sulfuriemethod) 1.40 
C/NJ 12.00 
)*%<OMI<%I 2.86 
,ä¿<PZO�ppmI 0.54 
Uû1¿©±
( <C.E.CI <m.e/100g SoilI 181.00 
1M CaCLZ2HZOat <pH=7I 10.00 

<Åí ��îI 
 

2I�g�þ`aü,b�ef ¾¿2âUMAFF/DICïòÙ 

¾¿2âU���$%�!j�Í��üW]t`�L�¾`¿4~ú~þW]t

MAFF/DAEng�¾¿2âUmïòÙPÑþ�ç±ç,U�r±l MAFF� DIC� Banteay 

DaekïòÙWlÙ�ªiî��¨�9:PÕs,` 

 

uïòÙ��ç��³RvZ¿[¿�� 1¶ìW 30km���Ù%W]R�Í[ÖT��

� Kien Svay District�Banteay Daek CommuneW]t` 

 

¾¿2âU�ïòÙ�Ù% 

¾¿2âU�ïòÙ 

 

Û�ïòÙ���Pk¿vä¿u��MAFF/National Agricultural LaboratoryW�¤PáR

�,`ë�NOPç[m¥©`¾¿2âU�+,¿��XKÖD�çç��PÑüT�

�µt`bâþôWWç�ç�±�Wå¿Õ�O�JK°ÅmÔç�V�µ±ç`yz

W�°�£xV±Ô�ä¿°müç�V,ä¿°�ëÛëÛW]t�m)Aä¿°�

ïòÙ%
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<+��O�]t��V�µ±ç�IJK°`çT	t`Û���V
��)*%P

+A��õÇm+�P©µ(��$%P$t�mõ�,��T±t` 

 

[ 3-1-2 ¾¿2âU�����¤NO 

�¤%b a 
Uû1¿ (m.e/100g Soil)  
<IM Ammonium Acetateat pH=7I 

Ca 8.40 
MG 2.60 
Na 0.28 
K 0.55 

©±V�a (m.e100g �) 11.83 
V��Ð2 <%I 62 
¼±°2a (m.e100g �) 0.55 
¼± Al  (m.e100g �) 0.20 
pH  <H2O  1:5 <� ÂII 6.60 
pH  <KCL  1:5 <� IN KCLII 6.00 
L�W (�0.002mm)a ó� (%) 12.60 

(0.002-0.02mm)a �Lbâþ (%) 31.90 
(0.02-0.05mm)a XLbâþ (%) 20.11 

(¨[ýþ�) (0.05-0.2mm)a �LÔ (%) 33.69 
(0.02-0.05mm)a XLÔ (%) 0.80 

Â� % (Â�% / 105t) 3.50 
�ÉY52 <1:5a � Â) 23.50 
,ÕÍ C % (Black Method) 20.65 
,ÎÍ N % (Kjeldal Sulfuriemethod) 1.75 
C/NJ 12.00 
)*%<OMI<%I 3.61 
,ä¿<PZO�ppmI 0.74 
Uû1¿©±
( <C.E.CI <m.e/100g SoilI 90.50 
1M CaCLZ2HZOat <pH=7I 19.00 

<Åí ��îI 
 

3I�%�g 
�g�ïò���uk��W�¾¿2âU� MAFF �gïòÙW����ç,��d)

ÔÄö�wxWïòÙ�©ÊÍW\Â�O>�lÙ¹Ð�W>±�þ,,U�ïòÙ�ß

4ý��}A�Ù�lÙP]R�*+�,`Ù%�vZ¿[¿�� 20km ���TÛÜW�

1¶ì�� 369¶ìðçmH_ýÙ%m]t Í̀[Ö�¾¿2âU Kien Svay District�Preaek 

Thmei CommuneW]t` 
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¾¿2âU��g�ïòÙ�Ù% 

¾¿2âU��g�ïòÙ 

 

4Iijýk0 0ý4¿0¿UMAFF/DAEngïòÙ 

0ý4¿0¿U�ijýk0�!j�Í��üW]t`�L�¾`¿4~ú~þW]t

MAFF/DAEng�'U� Toul SamroangïòÙmE��+��ß4ý�PÑþ�rR�ïòl

Ù�ªiî��¨�9:PÕs�µt,UÉÄ�,` 

 

uïòÙ��ç��³R 5¶ìW0ý4¿0¿U�UÇ��ym 30km���Ù%W]t  ̀

 

0ý4¿0¿U�ïòÙ�Ù% 

0ý4¿0¿U�ïòÙ 

 

Û�ïòÙ���Pk¿vä¿u��MAFF/National Agricultural LaboratoryW�¤PáR

�,`ë�NOPç[m¥©`0ý4¿0¿��Í°±ÍÎW]R�^çÍ��D��T

ïòÙ% 

ïòÙ% 
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%m�¯©t��T���x�ÂÁÂ�EW¥ÔY�µtV�T��µt`,ý1WV

��ó�ó(�`çV�W]t`,ý�Uû1¿©±
( 20�V��Ð2 50%�pH<H2OI

5�)*% 4.2%Tç
����°m_þ�çt����mWV¥Ô]t����üW]t`

�ÍT��à
,Um�°T¸�[jW]t ,̀ä¿°V 0.1%¸Tç
���³W©��

)Aä¿°� 70ppm �x�ÂÁÂ���T���JK°�çÇW]t`Û
ç
�W'

$P©t¥
±Ùömå¿Õ�*VO�Åî©ç` 

 

[ 3-1-3 0ý4¿0¿U�����¤NO 
�¤%b a 

Uû1¿ (m.e/100g Soil)  
<IM Ammonium Acetateat pH=7I 

Ca 6.50 
MG 3.50 
Na 0.60 
K 2.00 

©±V�a (m.e100g �) 9.60 
V��Ð2 <%I 43 
¼±°2a (m.e100g �) 1.25 
¼± Al  (m.e100g �) 0.87 
pH  <H2O  1:5 <� ÂII 5.00 
pH  <KCL  1:5 <� IN KCLII 4.50 
L�W (�0.002mm)a ó� (%) 61.40 

(0.002-0.02mm)a �Lbâþ (%) 24.05 
(0.02-0.05mm)a XLbâþ (%) 6.21 

(¨[ýþ�) (0.05-0.2mm)a �LÔ (%) 5.23 
(0.02-0.05mm)a XLÔ (%) 3.10 

Â� % (Â�% / 105t) 5.50 
�ÉY52 <1:5a � Â) 34.50 
,ÕÍ C % (Black Method) 24.62 
,ÎÍ N % (Kjeldal Sulfuriemethod) 2.10 
C/NJ 12.00 
)*%<OMI<%I 4.23 
,ä¿<PZO�ppmI 1.29 
Uû1¿©±
( <C.E.CI <m.e/100g SoilI 70.00 
1M CaCLZ2HZOat <pH=7I 21.00 

<Åí ��îI 
 

<4Iß�T��Ç� 

1I� 

�ïò�4ûv 
Shb`PüÔR�\bnm]lÙïòT_-ýþïòm®üm�s�*+�,` 

 



51 

�Y -ýþïò 

 

ß�îÇ��æç�³R` 

�·ñÖ Chulasa 

a Chulasa�¾¿ÀÁÂ!3�GV 10·ñ�
û��üW�yÍ�³TW Neang MinhTa

(µt1:�·ñW]t`��¨W9:P��Ôµ,4à1U PDA�Gbm¥R�ÉÄ

�,` 

[ 3-1-4 !3GV 1·ñ 
�³��·ñ !3 10·ñ 1c 

Phka Malis Phka Rumduol 1: 

Phka Rumdeng 1: 

Phka Romeat 1: 

Phka Khney Phka ChanSenSar 1: 

Neang Khun Riang Chey c: 

Neang Minh CAR4 c: 

CAR6 c: 

Chulsa 1: 

IR66 1: 

Others Sen Pidao 1: 
<Åí  JICA��½¾��<20131 7]II 

 

��� Urea�DAP 

�Ô_Õ K��4à1U� NEDO KL�ÕM×¼W¶w�µ,V���itPÕs��

�A�,`��>�4ûo¿uWlÙmpq´_ý` 
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Ô_Õ�p� Ô_Õ�p� 

 

�ÌñTV½�^r Ìñ 10] 9��V½ 10] 23� 

�\b 15���b`W\.�n��Yr¥|0à·m�V 

 

 
\b��� 
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�-ýþ�kû� 0à·<�W 30cm��� 45cmI 

�ïòlÙ *òlÙ�æç�³Rm�Ð�,` 

^_`a bcd

bc^

bce

fg fg fg fg fg fg

hd h^ he hi hj hk

2m

1m

©l

 

� 3-1-2 ïòlÙ 

 
2Iþ`aü,b�ef 

�þ`aü,b Ìñ 10] 29� 

�ef Ìñ 11] 2� 

�lÙ�)$%TVmæç�³Rm¹Ð�,` 

dm`a bcd

bc^

bce

hd h^ he hi hj hk

1.8m

1.3m

 
� 3-1-3 ,~¿Tef�lÙ 
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3I�g 

��%�g Ìñ 11] 1� 

^i`a bcd

bc^

bce

hd h^ he hi hj hk

2m

1m

 
� 3-1-4 �%�lÙ 

 

4Iijýk0 

ijýk0 V½ 10] 31� 

k`a bcd

bc^

bce

hd h^ he hi hj hk

8m

1m

 
� 3-1-5 ijýk0�lÙ 

 

<5Iïò�� 

a ïò���müç���Ô_Õ�'�(T���'�(�Ó¹ö\^P 6 ú4~¿<T1

�T6I�s��$P 3ìT�,`æç�³RT�,` 
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1I� 

ù  T1 T2 T3 T4 T5 T6 

Ô_Õ (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 
 

2Iþ`aü,b�ef 

ù  T1 T2 T3 T4 T5 T6 

Ô_Õ (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 
 

3I�g 

ù  T1 T2 T3 T4 T5 T6 

Ô_Õ (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 
 

4Iijýk0 

ù  T1 T2 T3 T4 T5 T6 

Ô_Õ (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 
 

<6IXÊ��¤Ç� 

1IXÊÇ� 

�ïò��W��ð$%müç�ç�¥
mXÊ�W~4PhÓ�,` 

 

[ 3-1-5 W~4�ñÃTXÊÇ� 

a $% hÓ©tW~4 hÓÇ� 

[ 
]cd�_��ü6<����´I

dm 1ì�X 
<9¿2|m 10})/ZüýåI

eh(<20141 2]h�©ÊI 
h�nm 1ì�X 
<9¿2|m 10})/ZüýåI

ef� 
,~¿ 

]cd 
dm 1ì�X 
<9¿2|m 10})/ZüýåI

_h(<20141 1]h�©ÊI 
h�nm 1ì�X 
<9¿2|m 10})/ZüýåI
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�g ]h(<20131 12] 17�I 
h�nm 1ì�X 
<9¿2|m 15})/ZüýåI

ijý

k0 

]cd 
dm 1ì�X 
<9¿2|m 6})/ZüýåI 

_h(<���ªÅnI 
h�nm 1ì�X 
<9¿2|m 6})/ZüýåI 

 <Åí ��îI 

 

2I�¤Ç� 

a ÷�©t$�B0�}Ô_ÕPõA©tÛTm¥RM����'�(Pq���Vh(

��Ñ�µ
tÛT~W]t�W����õç�Ô_Õ�3üTç
à~ß<T2ITJK

�������±ç�Ô_Õ�]tTç
à~ß<T3T T5I�'B�Â¹�.d��D

:P¹tÛTW���ïò�NOP�¤©t`üSR T2T T3�JKr¥| T2T T5�J

K��jT±t`Û�Ùö�T2�pglÙ<ControllÙIT±t`Ûµ��JKmrç�

@�°)	�]t�mü>� t÷ÊP�
` 

 

V
�ü�Âvü~�T���Ô_Õ3ü� T1TÔ_Õ��þ�çt T3<±ç� T5I

�JKP©tT�Ûµ��+�ØL�'B±�W�T3<±ç� T5I�Ç�.d�h(

��fW]µ(�ëµ�}Ô_Õ�mhO~PXÊ©tÛTP	g©t`Û�v_��

VÔ_Õ�OP÷ø©t` 

 

3-2. º»7��Hëìíî��¸IpïðîñÈòó~Îôõö÷�øHéê 

3-2-1ã��ïòNO 

1I� 

�Yr¥|-ýþmrst[�:\z�Pçm¥©` 

 

�YïòW�:\z� -ýþïòW�:\z� 
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[ 3-2-1 �YðZüýåmrst[�:\z�<20131 12] 6�^_I 

ù  

ÍDÝ`� <?»:cm) 
-Da 

��ü6 <?»: 6) 
-Da 

Block I Block II 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 
<Åí ��îI 

 

[ 3-2-2 -ýþïò�ðZüýåmrst[�:\z�<20131 12] 6�^_I 

a (no:cm, p) 0à· 1 0à· 2 0à· 3 0à· 4 qrs 

T1 
ÍDÝ`� 85 72 81 82 80 

��ü6 14 12 12 22 15 

T2 
ÍDÝ`� 95 87 84 95 90.25 

��ü6 18 21 17 18 18.5 

T3 
ÍDÝ`� 102 91 78 87 89.5 

��ü6 20 17 14 17 17 

T4 
ÍDÝ`� 105 95 80 102 95.5 

��ü6 24 27 31 23 26.25 

T5 
ÍDÝ`� 92 97 88 93 92.5 

��ü6 22 20 21 21 21 

T6 
ÍDÝ`� 93 88 89 97 91.75 

��ü6 22 30 25 26 25.75 
<Åí ��îI 

2Iþ`aü,bTef 

þ`aü,b�:\z�Pçm¥©` 
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[ 3-2-3 ðZüýåmrstþ`aü,b�cd<20141 1] 7�^_I 

ù  

ÍDÝ`� <?»:cm) 
-Da 

Block I Block II Block III 

T1 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 
<Åí ��îI 

 

ef�:\z�Pçm¥©` 
 

 
[ 3-2-4 ðZüýåmrstef�cd<20141 1] 7�^_I 

ù  
ÍDÝ`� <?»:cm) 

-Da 
Block I Block II Block III 

T1 54 64 59 59 
T2 55 69 60 61 
T3 56 67 60 61 
T4 55 64 58 59 
T5 61 59 63 61 
T6 63 57 68 63 

<Åí ��îI 

 

3I�%�g 

20131 12] 17�mh�P�ç�h(<:�IPXÊ�,` 
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[ 3-2-5 ðZüýåmrst�g�h( 

ù  
1�u,R��( <?» u9|) 

qrs 
Block I Block II Block III 

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 

<Åí ��îI 

4Iijýk0   

ijýk0�:\z�Pçm¥©` 

 

[ 3-2-6 ðZüýåmrstijýk0�cd<20131 12] 18�^_I 

ù  
ÍDÝ�`�  <?»: cm) 

-Da 
Block I Block II Block III 

T1 31 37 29 32 
T2 44 38 34 39 
T3 44 42 34 40 
T4 41 34 47 41 
T5 36 38 44 39 
T6 43 39 34 39 

<Åí ��îI 
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3-2-2ãïò��� 

1I� 

V%�cd T2<���õçgÔ_Õ±�ITJ���T3<���±çgÔ_Õ1(I

T T5<���±çgÔ_Õõ(I�Ç�`Ô±þ�çt` 

 

��ü6 T2<���õçgÔ_Õ±�ITJ���T3<���±çgÔ_Õ1(IT

T5<���±çgÔ_Õõ(I�Ç�îîõÔ±þ�çt`Û�ÛT�}��P�±bm

��VÔ_ÕP�µµ(��ü6�mt�Ñ±ç���©t~ÛTP¥��rR���

ü6�m%�³£h(�m%PV,�©ÛT�©Ñ�µt�W�h(V�Ñ±ç���©

tÛT�¥O�µt` 

 

[ 3-2-7 [�lÙïò�)	÷Ê<T2-T3-T5I 

k¿vâ6<n=30I T2�-Da T3�-Da T5�-Da 

cd (cm) 60.8 64.5 64.6 

��ü6  17.9 19.8 19.3 
<Åí ��îI 

 

cm�T2�T4�T6�JKm¥RÔ_Õ���ü6��wxPYtT�pgT±t T2T

J�� T4<4þ¿/haI� 13��T6<10þ¿/haIW� 30��m%�)	m���µ,`Û

�,U T4�T6�hÇWmh�©Ñ�µ�¥RõÔÔ_ÕP�µ,Ç�¥RmhO�e>

çÛT�¥O�µ,` 

 

[ 3-2-8 [�lÙïò�mhO<T2-T4-T6I 
k¿vâ

6<n=30I 
T2� 
-Da 

T4� 
-Da 

T6� 
-Da 

T2T T4� 
)	<pI 

T2T T6 
�)	<pI

cd(cm) 60.8 63.3 
<4�I 

70.9 
<17�I 

0.0028 
<)	I 

0.000 
<)	I 

��ü6 17.9 20.3 
<13�I 

23.3 
<30�I 

0.0024 
<)	I 

0.000 
<)	I 

�I[1�ª«	� T2T�JKmrstm%#P¥©` 

<Åí ��îI 

 

-ýþïò�NOW��cd� T2T T3m��±Ô<T5�`Ô±þ�çt�I�lÙï

ò�NOT'��NOT±þ�çt`������ü6� T2¥R T3�Ç��±Ô�im

T5��µõÔ±þ�rR�lÙïò�NOT'��$Þm�[h�V±þ�ç±ç` 

 

[ 3-2-9 -ýþïò�NO�JK<T2-T3-T5I 

k¿vâ6<n=4I T2�-Da T3�-Da T5�-Da 

cd(cm) 90 90 93 

��ü6 19 17 21 
<Åí ��îI 
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2Iþ`aü,bTef 

T2T T3<]tç� T5I�cd�JKW��þ`aü,bWV[T'�m T3�Ç�ô�

Ü`çTç
NOm±þ�çt` 

 

[ 3-2-10 þ`aü,b�lÙïòNO�JK<T2-T3-T5I 

k¿vâ6<n=10I T2�-Da T3�-Da T5�-Da 

cd(cm) 178 192 202 
<Åí ��îI 

 

T2T�cd�JKmrç�V�T4W� 12��T6W� 13��meT±R�[T'��N

OT±þ,` 

 

[ 3-2-11 þ`aü,b�lÙïò�mhO<T2-T4-T6I 

k¿vâ

6<n=10I 
T2� 
-Da 

T4� 
-Da 

T6� 
-Da 

T2T T4� 
)	<pI 

T2T T6� 
)	<pI

cd(cm) 178 198 
<12�I 

200 
<13�I 

0.00 
<)	I 

0.00 
<)	I 

<Åí ��îI 

 

ef� T2-T3-T5�JKW��[�,~¿T'�m T3T T5WV T2T'B�NO�¤�

µ,��@�°)	��U�µ±�þ,` 

 

[ 3-2-12 ef�lÙïò�NO�JK<T2-T3-T5I 

k¿vâ6<n=10I T2�-Da T3�-Da T5�-Da 

cd(cm) 61 61 61 
<Åí ��îI 

 

ef� T2-T4-T6�JKW��[�,~¿�NOT�®±R�T4� T2¥R\h�m�Ô

±þ,<]tç�cdmeO��Y±�þ,T	tÌ ,ý� T6W� 3��m%�Y�

µ,` 

 

[ 3-2-13 ef�lÙïò�mhO<T2-T4-T6I 

k¿vâ

6<n=10I 

T2� 

-Da 

T4� 

-Da 

T6� 

-Da 

T2T T4� 

)	<pI 

T2T T6� 

)	<pI 

cd(cm) 61 59 

<-3�I 

63 

<3�I 
0.47 

<)	W±çI 
0.53 

<)	W±çI

<Åí ��îI 
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3I�%�g 

�g� T2T T3<r¥| T5I�JKW��[�,~¿�efT'�m T3<r¥| T5I

�Ç�ô�Ü T2¥Rh(�`�þ,` 

 

[ 3-2-14 �g�lÙïò�NO�JK<T2-T3-T5I 

k¿vâ6<n=45I T2�-Da T3�-Da T5�-Da 

h((gram) 388.8 401.3 425.8 
<Åí ��îI 

 

T2-T4-T6�JKW��T4W� 9��T6W� 21��mhO�)	m��W>,`hau

,R�Ô_Õ(� 4þ¿¥R 10þ¿�Ç�¥RmhO�`çÛT��gWV¥�µ,  ̀

 

[ 3-2-15 �g�lÙïò�mhO<T2-T4-T6I 

k¿vâ

6<n=45I 
T2� 
-Da 

T4� 
-Da 

T6� 
-Da 

T2T T4� 
)	<pI 

T2T T6� 
)	<pI

h((gram) 388.8 422.7 
<9�I 

469.3 
<21�I 

0.008 
<)	I 

0.000 
<)	I 

�I[1�ª«	� T2T�JKmrstm%#P¥©` 

<Åí ��îI 

 

4Iijýk0 

T2T T3<]tç� T5I�JKmrç���¦�·bT'�m T3T T5Wcd��Ñ±

ç����µ�çt` 

 

[ 3-2-16 ijýk0�lÙïò�NO�JK<T2-T3-T5I 

k¿vâ6<n=6I T2�-Da T3�-Da T5�-Da 

cd(cm) 38.5 39.7 40.9 
<Åí ��îI 

 

T2-T4-T6�JKW��-Á �Z±O��U�µt��øm T6W�e>±OW�±

ç`S,�k¿vâ6��±ç,U��)	���W>±�þ,` 

 

[ 3-2-17 ijýk0�lÙïò�mhO<T2-T4-T6I 

k¿vâ

6<n=6I 
T2� 
-Da 

T4� 
-Da 

T6� 
-Da 

T2T T4� 
)	<pI 

T2T T6� 
)	<pI 

cd(cm) 38.5 40.9 
<6�I 

38.7 
<0.4�I

0.46 
<)	W±çI 

0.96 
<)	W±çI 

�I[1�ª«	� T2T�JKmrstm%#P¥©` 

<Åí ��îI 
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3-2-3ãyÍ!3��æ�	Y 

����� 20141 1] 27�mvZ¿[¿Ømrç�����NOP�MAFFP�lU�

��Pjç� [P�þ,`no¨~�	
�ç[�³R`no¨~f%�����M�

����q��Vh(��ÑW>t_��`ç¢LPÕs�}¾Ï±®±tØLWV'��

NO�W>t�k~±��ô£V]R���m±t���#$�rz�¥�µ,`kûþ

Pl£�,f%����}bmYtOP*mW>,~±��,+¿þ�]þ,` 

 

[ 3-2-18 no¨~�	
 

^� 	
  [� 

9:00-9:15 no�p 
Dr. Chan Saruth, Director of 

DAEng/MAFF 

9:15-9:30 ��qr �����ÙÚ×<´�I 

9:30-9:45 ���p 
H.E. So Khan Rithikun, Director of 

GDA/MAFF 

9:45-10:45 ��mrstÔ_Õ�QRÓ¹< [I ��0û1Õ�{9�d�.ï× 

11:00-11:30 ¾¿ÀÁÂW�ïò�����< [I �����ÝÞ× 

11:30-12:00 �����Ô_Õ�����A�< [I �����ÙÚ×<´�I 

12:00-12:30 ¾¿ÀÁÂmrstÔ_Õ�QÓ< [I Dr. Chan Saruth, Director of DAEng 

14:00-17:00 ïò��kûþl£<¾¿2âUI �����~| 

<Åí ��îI 

 

no¨~�*+z�� no¨~�*+z�/ 

S,�20141 1] 23�m4à1UWMAFF<DAEngIT&'WÔ_Õ�vüa~b�¿

@ùP*+�,`�Ùm� 120 Ö���mÓSþ�V�ç���Ô_Õ�àAÇ�müç

�q¦P�ç�*>"5P�,`S,�NEDO KLWÕM×¼P5��,t������

m9:P¤��'��%m�¼��]tÕM×¼PK	��f%�mY���V�þ,`

�Ùm� TV«�Qß�>�rR�f%�ýsmT�S�±çvüa~b�¿O�]þ,  ̀
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vüa~b�¿@ù�*+z�� 

 

vüa~b�¿@ù�*+z�/ 

 

3-3. þ�Hö� 

<1IyÍ¶waWâ�ÕM×¼ 

¾¿ÀÁÂmrst;�W��EF*NOP�ÕM×¼PyÍM�,ßþ2`¿�,a

WâP�{©t��W]t`�{aWâT��÷���çt�^300kg�ÕM×¼����

�QRLMW��4,000@¸W]t`yÍ¶wm¥t,ßþ2`¿müç�����°mH

U�çÔÛTm±tTÑÊ��çt������1W÷�Å¯tíîW��ÝßP{þ¨

|�����,Ùö�yÍQRLMW]R�y^_W��2,000@¸T��µt`%b&

�,ßþpqÇ�T���æçPÑÊ��çt`,ý��În���m,ßþpqm§U

tÇÈW]R��M°±QR��mrç���ÃÄ¶·T'��LM�SWQRLMPç

�tÛTP÷���çt` 

 
[ 3-3-1 ,ßþpqÇ� 

%b ,ßþpqÇ� 

1.  ��sé×¼ ¶t�yÍM�uù*VyÍ�� 

2.  C�)�Ð ¶t�yÍM�;?ß�yÍM 

3.  GH�Ð uù*�yÍ�� 

4.  Óë�Ð ¶t�yÍM 

5.  Ô_Õr?�Ð ¶t�yÍM�uù*VyÍ�� 

6.  �v�Ð yÍ�� 

7.  &©±I yÍ%z 

8.  �é�w½z; Ýß�yÍM 
<Åí ����¿I 

 
<2I
��÷� 

D����ïòNO���Ô_Õ���pqOPÔ_Õ�LMTÑÊ���v9¿þ

�ÕM×¼P5��,��%�Ô_Õ¶w;��
�P÷�©t` 

 

ÛÛW��v9¿þ�ÕM×¼�5�LMT�������1W��W>,yÍQRL

M2,000@¸P�A���Å©tÛTT©t`h�T���78Lamüç���ÕM×¼
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���Ô_Õ:�(T�EF*��&ij(���Å©t`ç[�h��¤aWâ�ÑÊ

��1�Ô_Õ:�(200þ¿<1�8^��1�250�IJIT�,Ùö�V�W]R��

�ÚÛW�tT�1��{~ßW4,000þ¿+2T±t`±r��Ð'���²��mü

ç���¾¿ÀÁÂ�Ùö�²��`ç,U�³£���]R�µP�\hxyî�A�

��²Pz�©tà~ß�õç`,ý��ÛÛW�e���%���]�W�Ð'�P�

þ,��à~ßPAç����10�W51z8TÑÊ�,`Û�Ùö�5�n5.51bW'�

ìhW>t��T±t` 
 

[ 3-3-2 ÕM×¼P5��,Ùö�
� 
1 2 3 4 5 6 Ð�

1. �� 200,000
2ãh�<78LaI 56,250 56,250 56,250 56,250 56,250 56,250
<1IÔ_Õm¥t��pqO*1 10,000 10,000 10,000 10,000 10,000 10,000 20ton×US$500
<2I&ij*2 46,250 46,250 46,250 46,250 46,250 46,250 18.5L×8hr×250day
3ã¢6JA 6,120 6,120 6,120 6,120 6,120 6,120
<1IALJ 1,920 1,920 1,920 1,920 1,920 1,920 1A(US$160/A])×12¾]
<2I�: 4,200 4,200 4,200 4,200 4,200 4,200 10kW(US$0.21/kWh)×8hr×250�
4���
�� 60,000 56,000 52,000 48,000 44,000 0
��� 200,000 160,000 120,000 80,000 40,000 0
  1� !" 40,000 40,000 40,000 40,000 40,000 0
  2� #$ 10%� 20,000 16,000 12,000 8,000 4,000 0
5. %&'()*#+ -9,870 -5,870 -1,870 2,130 6,130 50,130
6�,-% 20%� 426 1226 10026
7�.�/#+ -9,870 -5,870 -1,870 1,704 4,904 40,104
8�01#+ -9,870 -15,740 -17,610 -15,906 -11,002 29,102
9ã�%'��ìh16 (1I 0.554807  

<Åí ��îI 

*1 ��pqO��ÅÇ���æç�³R` 

Ô_Õ1�:�( 0.1×8hr×250hr)200ton 

Ô_Õ+A�T 200ton/10ton=20ha 

��pq( 20ha×1ton=20ton 

��pqO 20ton×US$500=10,000 

*2 &ij(��ÅÇ��æç�³R` 

30ton��PEF�^t�m[j±&( 30,000kg×7%×600kcal=1,260,000kcal 

1,260,000/8,500 ×250day×US$1.25=46,250 
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s 4 t ODA ,-.r¦yuv#rwxy���êG�ª,c�H

��²�r�y�ê 
 

4-1. ª,º»7�����|}H�õ 

4-1-1. CDE�.��� 

ªK¶·�>?W]tÔ_Õ�����±W]R���ë�V�W�±ç`ë�,U�

Ô_Õ�)m��.��óSµ�çt�W�±ç�W�M�����N���·W�±ç`

����Ô_Õ����%¨P��©tO�]R�øm���}�Ñû~øP��

©t`Û�+¾}�|T����Ô_Õ�lÙm'��µ,��.�P�^°m{h�=

Ñ��¤Ïmää~ß��çÔÛTW]t`Û�,U�Ô_Õ��{�M����'�(

P�������:�JP��©tÛTmü±�t` 

 

a n1oWY,³R�¾¿ÀÁÂW�M����è1�m��rR�ç[mV¥�µ�çt

¥
m�¾¿ÀÁÂWVM����rJ�[$ýsW±Ô�þ`aü,b�ijýk0�

�g±��$%WV[$�¹m�A�µt¥
m±þ�>�çt` 

 

[ 4-1-1 $%&�M����rJ(<kg/haI 

a  2007 2008 2009 2010 2011 
Eö� 232.9 245.9 181.4 229.2 183.7 
Äö� 108.8 79.1 156 115.5 118.1 

þ`aü,b 138.7 132.2 75.5 107.4 133.8 
±²$% 163.5 174.4 125.1 146.1 112.1 
ijýk0 48.2 73.5 77.1 151.5 92.8 
�g 330.2 212.0 247.9 277.5 192.8 

ë�¦�$% 222.4 107.7 192.4 187.6 145.6 
<Åí IFPRI 2013I 

 

��mç��¥©¥
m�2005�20061^�M����LMTJ���è1� èÔm

LM�`Ô±þ�rR����:�,ßþmmêëP�s�çt` 
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NPK(15.15.15)

 
� 4-1-1 ¾¿ÀÁÂ�M����.RLM<¾¿2âUI<?» �§â/þ¿I 

<Åí IFPRII 

 

4-1-2.a Ô_ÕT�^,����� 

þ¿�kývG�+,¿ïðç�JT��ÍÎ��¥R	òm�þ,�Í����T_

��xy4û���mÄ�ç��[M�ÔôW]t�çMm��(�(ó�ô�ß���

T��ç�Â�NOPP�t`Ô_Õ�Û
�,ó�ô���P'$mà
¥
±Ùöm

VþTV��OP v©t`ODAKLMm¥RÔ_Õ��{©tÛTW�Û
�,ó�

ô������rzW>t` 

 

Ûµ�����D��¥
mCrocker������ÃW	(Grey hydromorphicsT

Red-yellow podzolsW]t`Ûµ����4ûv�,�Tm�©tX�±6¬�¤�µ�ç

±ç��E�<1,810@haI��±ÔTV1�m�0u©tTY�µt`¾¿ÀÁÂ�,s$

Í��305@ha±�W�eS�m	þ�s$Í�����Ô_ÕPõA©tmõ�,�Íý

T	¥
` 

[ 4-1-2 ¾¿ÀÁÂ��ÍTs$Í 
No �Í�A �Í�T<haI �Í��ö<%I
1 [$Í 2,788,069 64 
2 [$Í<|[�nüÂYI 194,864 4 
3 [$Í< PóôI 373,345 9 
4 '$$% 260,145 6 
5 9| 84,758 2 
6 ��$% 311,031 7 
7 ?} 8,179 �1 
8 ë�¦ 349,636 8 
��Í ö� 4,370,027 24 
s$Í ö� 3,053,697 70 
��AÍ ö� 1,316,330 30 

<Åí DALRM/MAFFI 
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4-1-3.a Ô_ÕT��A�����<�9mrst��;�I 

n2o�Ô_Õ��{Öhmrç�0Ü�,³R�ÕM×¼��{m��Sh�ýþ�Ô

_Õ��{�[jW]R�ømÔ_ÕmLM�½ç�Ô_Õ�ØÙ��.�µtÛT�K

ªØLT±t`ÕM×¼P¢Ò�����A�e(�����*�mÔ_ÕP$t}!)~

P�tT�ç��³R�] �{â�¡��3�ÚÛ���%T_eP�è�°��%

�2ü���µt`Û�
û�Ô_Õ�ØÙ�.mrç�¥R�j±��PO,©��v

9¿þPÕM×¼PÑþ�e(mÔ_ÕP:���kr��j±Üj�W]tÂuä¼Á

Åß�t�����<b���v9¿ ~b�¿� ���eP�g��I±�mijP

oUteP�è�°��%W]tÛT�©Ñ�µt` �{â���%�0ý��ÕM×

¼�Õs�m��±�h�ØÙ�.mrç���c°±��PO,©�¹T��µt<u

9ßâ~þ�{âW��{mrç���jW]t�I` 

 

����

����

	
��������

����

�������

	�������


�
NGO���
�

���� 

!"#$%&'

+���,-�
./01�234

56�789234
	
:�234;<=�()*>�?

@ABCDE

FGH�-*�CD

@ABCDE

IJK-*�CD

()*LM?

()* ()*

 
� 4-1-2 ÕM×¼�4ûvTÔ_Õ�ØÙMÖh 

<Åí ��îI 

 

,ý���9���%PÑûÕM×¼PÑüÙö��*ô°m�t�ÕM×¼PÑüÛ

Tm±R��t��¯°m�Í���m�TPÑü�W�Ô_Õ��A��{mTþ�-

Á �Z±j�T±t`Û�,U�è�°��%PÑü�9�ÕM×¼P=)�¢Ò©µ

(��{�1T£xW]t}ØÙ�.~PG�HUtT'^m�u9ßâ~þ�{â��

{V'^m�ç�ç` 

 

æD����ODAKLMW���9�*¬���P�qT�,;�PÑÊ©t ,̀ý��

¾¿ÀÁÂ��9���;��SýSý.ÚÛ±V��õÔ�t����(��eP��

�zÙT�ÚÛ��Ð�_We>Ô�0P®m��çt`ë�,U�MAFF�=)©t�9

äßþm�Æ>����9P�~����ë��ÝP�Nl£�����9mrç� :

��çt���z�P��,`���,�9mrst��;���j�æç�³R` 
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[ 4-1-3 �9r¥|�tuâ~vmrst��;���j 

 1ã4à1U 2ã4à1U 3ã¾¿2âU 4ãv�û{¿U

ACX� �X� 2012 2012 2010 

+¿0~ 40A 47A 115A 76A 

;� ÒA;����

;���gQR

<��I 

ÒA;����

QR<¯DI 
ÒA;���þ

�~§;�<�

�I 

ÒA;��Ãm�

��QR 

��;��!)/
��*�=) 

�tuâ~v �9+¿0~ �9+¿0~ �9+¿0~ 

1���( 500þ¿ 10þ¿ 100þ¿ 300þ¿ 

�� :( 100þ¿ 2þ¿ 20þ¿ 60þ¿ 

Ô_Õ�( 25þ¿ 0.7þ¿ 5þ¿ 15þ¿ 

Ð� CEDAC F4P

Õs)*��m

¨Z]R 


��Qµt;

�W]µ(�T

]R 

v9¿þ�ÕM

×¼m�T]R 
CEDAC F4P

Õs)*��m

¨Z]R 
<Åí ��îI 

 

<1I;�!) 

�9äßþm��ÛµSW!3î§¨~�F4m¥R��*P½t�µ�çt�9��

´�µ�çt`���±���yzT�����9T����*P=)����;�P�

þ�çt£��T_�±Ô��9+¿0~�}AW��;�P�þ�çtTç
��*A

W]þ,`�ÇW�~Ê°W�]t��èÚm���ÐP�����;�PoUt��P

ÑüV�V]t`�;�W��ÕM×¼��¼Ù%T����9+¿0~�%)©t��

%VpqmóUtÛTT©t` 

 

<2I��*�ñÃ 

� ÍÎm]t��*��çÔü�ñÃ�]t`��R����SW�)PT±þ,¡

¿úß����*T���*T��*��¬��çt�¬P��+��!�W]t`ë�

	�¡¿úß���*�� :©t��������z��µ��Ïm±þ��Sþ�ç

t`Û��z���PÕM��V��¯���Ô_Õ��w°~»�±ç,U�:�

mp©tO�rzW>±ç`�ÇW�¬P���*�Ùö�����z�\þ�çt,

U�Ô_ÕO�rzW>tÛT���W>,` 
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¡¿úß��*�� :©t�� 

 

�����*�¬P��*�����

 

<3IÚÛ�÷� 

iIÔ_Õ�:�( 

³£�� ÍÎm]t��*�.P�V�W]R���;�T��VHI�t�rJA

P��©t��!�W]t,U�1���(V6eþ¿+2T.ÚÛT±t`Bm1�100

þ¿��©tÙöWV�Ô_Õ¶w(�5þ¿+2W]t,U��å4~âu,RÔ_Õ'

�(�2-10þ¿[jW]tÛTP�tT�Ô_Õ��AW>ts$�T�6�å4~â+

2T±t`ë�,U�Û
�,��%m�0ý��ÕM×¼P5����ð���0.1�å

4~â+2�.ÚÛ±ïAPHU�ç>� �{âW�Ô_Õ�{P��çÔ���çT

��µt` 

 

¦Ç�Âuä¼ÁÅß/t�����±�P0�mÔ_Õ�ØÙMPHU�çÔb°mr

ç���]t+2���ÚÛPÑü�9��%PÉÊ©t[j�]t`yê�JICA�&K

LW��+�P5�©t©Ê��9W���{~ßW�^1.5þ¿���+�P�A���

1�3,000þ¿+2���ÚÛP����çt  ̀:©t���3�PEF*m�A©tT�

�VÔ_Õ¶w(��100þ¿+2T±R��TT����6e�å4~â+2m�AW>

t`ë�,U�®¯°±e7æ~ç~TTVm�9+¿0~mp��Vïò°mij©t

ÛT�«¬±ÚÛT±t` 

 

��* ��* 

¡¿úß��* 
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[ 4-1-4 �9mrst��ÚÛ&�Ô_Õ¶w( 

%b 6a ?» 6a ?» Ð� 

1���( 100 ton 3,000 ton  

�� :( 20 ton 600 ton � ��)100 20 

�A«¬±��( 0 ton 420 ton* *EF*�A 3� 

Ô_Õ¶w( 5 ton 100 ton  
<Åí ��îI 

 

iiIv9¿þ�ÕM×¼�ÚÛ 

S,�×¼�ÚÛ��uP�tT��^1.5þ¿ÚÛ���*P10^�IJ©tT�

�� :(�1��3þ¿T±R�EF*m30%�A©tT��V�ÕM×¼m'�W>t�

��2.1þ¿T±t`v9¿þ�ÕM×¼�IJ^�P6^�T©tT���'�(��^

350kgTÑÊW>t,U�ªK×¼�ÚÛ<�^300kgI���9��;��ÚÛmö�©

tV�T��µt` 

 

[ 4-1-5 �^ 1.5þ¿���*T�^ 300kg�v9¿þ�ÕM×¼�ÚÛ��ö 

%b 6a ?» Ð� 

��* 1.5 ton/^  

� 15 ton/� 1� 10^�IJ 

�� :( 3 ton/� � ��)100 20 

�A«¬±��( 2.1 ton/� *EF*�A 3� 

��'�( 0.35 kg/^ 1� 6^�IJ 
<Åí ��îI 

 

4-2. ODA,-.È´qIº»7�� Hz{#	Hô�7��7FGr¦y���ê 

<1IM���J��� 

n3o�ïò��NOm¥�µ,¥
m�����ßW]tÔ_ÕP�A©tÛTW�?

hPm%�^�M����'�P����:�JP�q����%¤Pme�^tÛT�

W>t`ïò���NOmðþ��Ô_Õ�'tm¥þ�M����'�(��qW>t

TÑÊ©tT���mTþ��� O�ç[�¥
m¥©ÛT�W>t`Û�ï���

n1o�[1-2-2m¥�,���'�(<1�aIPAç�M���LMP30�§â/50kg�Ô

_ÕLMP50�§â/þ¿�Ô_Õ�OÑOr�P31�TÑÊ��31m12Ô_ÕP'�

©tTÑÊ��çt`$%m¥þ�1�mh�W>tì6�®±R�[$�12$�iá`

ä�13$��4ß�16$�ijýk0�11$TÑÊ�,`M����pqO��31

�WàA©tM�������50�T�,` 
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[ 4-2-1 Ô_Õ�Am¥tM���J�pqû+~Á 

���
[a iá`äa �4ßa ijýk0

<1 2$I <1 3$I <1 6$Ia <1 1$I
��'�(<kg/ha/$Ia 350 850 700 300 
��JA<US$/ha/$Ia 210 510 420 180 
��JA<US$/ha/31Ia 1,260 4,590 7,560 540 
Ô_Õ'�(<kg/ha/31Ia 4 10 10 4 
Ô_ÕJA<US$/ha/31Ia 200 500 500 200 
��JA�pqO<US$/ha/3 ��a 430 1,795 3,280 70 
*M���LMP30�§â/50kg�Ô_ÕLMP50�§â/þ¿�Ô_Õ�OÑOr�P31�T

ÑÊ<31m12Ô_ÕP'�©tTÑÊÌ   <Åí ��îI 

 

¾¿ÀÁÂ���!"�1T�,+!"W]R�ë�!"���1Wè�°>?m¥t

��:��DéPb"��çt��ë�Ý)°±��T����máâ©tM���m

�©t#M�
,\µ�çt,U�Ô_Õ��A>?�{�yÍ!3�!"Tö���

çtT	t`,ý��[$ýsW±Ô�M���'��õç�gmrç�ømO�r

zW>t�W��{�Ó�°±��P�
�gî��$%<øm½%La�`ç�g�O

%�?}±�I��H_WçÔV�T��µt`�g��mTþ�pqO�Ê£me

>ç`ijýk0��¾¿ÀÁÂW�yê��Ý�ÍÎW�����'�±ç�6'�W

����çtÙö�]t��ëµW�ÑO°±:��ù«¬W]tÛTP�t�cnm�

Í��ç>��E�{þ¨|î4û�¥
m¥R`'�m����çÔTS\µt` 

 

<2IÔ_Õ�{m¥tó2ô����� 

Ô_Õ�Ì�W�BiocharTa(µ�ÕÍ�Í1#Ê/s$M���v_W�b�µ�çt

����W�Y@°mô�Ü����ßT��#$� ��A�µ�>,���]R��

�������~»PÑü>?W]t`¾¿ÀÁÂmrç��rz�µtO�æçW

]t` 

 

� Ô_ÕP��mpö©tÛTW�÷Ô±þ,�����Ô±R�³É��Ô±t�

WËme�±°ÍPétÛT�W>t` 

� =ÂPD�tO�]t�WÂ�T���O�e>Ô��©tÛT�e>±ø5

W]t` 

� Ô_Õ� pH ��8�9 TÂâ¾ä±�W�°��� pH T¸mõ��çt`S,�

pH�Ââ¾ä±��Ô_Õ�1móSµt���wx±�W��ÂîÂ�ç©tT

G?m1m±t`Û����V%�.dP5stbä¾�¾âb`|�¾ä`|�

�uÅb`|±�W]t` 

� õuôW]t,U���l:%��çy§T±R�&:l:%±���X��P5s

S©`&:l:%�mtÛTm¥R�V%�.dm[j±�ÎÍ�ä¿�¾ä`|

±��{hP5st` 
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,ý���±�s�ÍÎW�Ô_Õ�#$î�Ð���mâê©t��&�ÍÎW�ï

òW~4��Ð��yê�SýÊ£m~�µ�çt`u������1W�MAFF�GDA

<DAEngIT&'W*+�,ïò���NOm�Æ>�u���{@ùm�A«¬±G�

'�Bû§9û¿±ç��}áÂâP$.�,<AppendixfgÌ,ý��În�MAFF/GDA

�!"°mÔ_Õ�{P�þ�çÔ,Um��¥R��±�}áÂâî#$W~4�[j

T±t` 

£(�xy�ze��JICAÆ�Ë>9KLT��{þ¨

|1ÝW��Õ�õAC�A>?��{;�Ppqm�þ�

rR�31��;�NOm�Æ>�Ô_ÕPàþ,�g��>

?��}áÂâP$.�, ¾̀¿ÀÁÂÞs��M°±�}á

Ââ$.mrç�Ê£mf�m±t ùuâ~vTV���D

�©±P���În61�P�s�¾¿ÀÁÂmõ�,¥R�

ç�}áÂâ�$.�²Sµt` 

 

 

 

 

[ 4-2-2 xy�ze�{þ¨|�Õ;���j 

;�Ö �tf%PWÕõAC�A>?�{���{þ¨|1ÝÙº�X��Ðx

ø&=L[HIÍÎ�ÑO°� TÊTÍÎ�°2=,*y�,Um� 
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77 

ßi~| t�ªKP�{�*ø;�  

*+!) �������� !"#$% 

�Ç*� ³*�  MAFF/DGA (Bio-char Technical Working Group) 
*+*�  MAFF /DAEng., ,¿-¿þ|U PDA 

Ù% ,¿-¿þ|U{|HIÍÎ` 

'� 1) Ô_Õ:�>?´µ�� 
2) Ô_Õ�A>?´µ�� 
3) vüÁ3åþ�¹Ð�¨�a}4ä¿u 
4) 0ý��ÕM×¼ 10� 
5) v9¿þ�ÕM×¼ 1� 

0ý��

�¼Ù% 
,¿-¿þ|Umrst��R�¬P��+�P)©t���9a 10�% 

v9¿þ

�¼Ù% 
JICA}�9FF4ú~þ¨~���m¥to}9ûßn¿4~�{�*ø;�~
WÉÊ�µ,,¿-¿þ|U Sankor AC�9 

r� 31�<20141 8]�20171 7]¶I 

©� 1·¸ 
<Åí ��îI 

 

5-2. Þd°±��Í
G����ê 

MAFFW�DAEngP1Tm20101¥RÔ_Õ�¶wmQRÓ¹oU,�����m�tS

Wë�Om�©t��#$��\µ�Û±�þ,`����1�ïò��NO��VÜ

��±¥
m�Ô_Õ�����m��û�øm�g�:�m�çOPttÛT��

�µ�rR�Ô_Õ��{�,Um���h�Ô_Õ�OP�þ�V�
T'^m�$

%��Ô_Õ+AOP¥©�}áÂâ$R��U�µ�çtÛT����µ�çt` 

 

Ô_Õ�A>?P¾¿ÀÁÂ���ÍÎmÔ���Ut,Um��c�¥
±â~þ

���µt` 

1) �9PÊT���9	�f��+¿0~PaWâ��T��aWâ��W�*�P³
l���9+¿0~mÔ_Õ��AP�{©t` 

2) )*��î��Æ��g$RP"5��çtNGOP³l,�{`Ô_ÕP����ß

��üT��ìí��"5��çt�tuâ~v���{P�t` 

3) )*$%î��Æ�gBPß~ú~B�Åú©tÛTPb"©Âuä¼ÁÅß�r¥

|\b��î���W��A�QRPZH©t` 

 

Ûµ��uâ~v���{@ùmüç���1IW�Ô_Õ�L�W]t��P
�m�

�W>t���9PÊT©tÛT���µt`���±������9�yzm��	

�[jW�uk�9�%)W]þ,�Ð�}A�V�m±þ�çtÛT��Ïm��]t

¥
W]t`���±���5�©t0ý��ÕM×¼�àAP�9�¨©tÛT�W

>t�W]µ(��Ð��¼Ù%T����9+¿0~�%)©t��%V«¬W]tT

��µt`S,}m���Rz+��¬�µ�ç±ç¡¿úßP���*�Ùö�Å�



78 

Ôt������µ�çtÛT���Ô_Õm%z©t�méY�[jW]þ,R�S,

Å¯D�þ,Ô_Õ��w°ø�ùe�W]tÛT���þ�çt`�þ����ÕM

×¼��¼Ù%T������Rz+��¬�µ�çt��%PpqT©t[j�]t` 

 

2)�3Imüç���Ô_ÕP(���Um©t[j�]tÛT���L�W]t��P


�m�u�W>t�]t+2�ÚÛ�]t��%mv9¿þ�ÕM×¼P5����v

üÁ3åþr�1�6�¨ç�*J�¹��LMWÔ_ÕPij��V�
[j�]t`

ODAWpæ©tm��t�(�W]t����PpqT©tÛT���ç,U�MAFF�

³çm]t���9Pë�pqT���t��*�m�9;�T��1�1,000þ¿æD

�^�°��P�þ�çtTÛÜ���î�¤,D�W�C6W]tÛT���yêH�

1W201415]SWm���Ð��¼�µH�P�o©t©Ê�JICAm¥t}�9FF4ú

~þ¨~���m¥to}9ûßn¿4~�{�*ø;�~WÉÊ�µ,2�9<¾¿-¿

þ|U�4à1UI��ümÔ_Õ¶wv9¿þP�^�5���Ô_Õ��{@ù�Ì

_T©tÛT���µt Û̀�®ü�Umüç��4à1UW�NEDO{|ADBm¥t�

�;���o�µtÛT���èÚ�ODAKLT����,¿-¿þ|U�Sankor�9m

v9¿þ�ÐP5����{@ù�Ì_T©tÛTPªK©t` 

 

D�2Imüç���¾¿ÀÁÂm�)*��î��Æ����{PHU�çtNGO��

üV]R�����tuâ~vP³l,"5��{@ùP�þ�çt`�[°±î)W]

tCEDAC��SRI��m¥t)*��PHU�rR�dmÔ_Õ�Aþ9ûÂâP�þ�ç

t`S,�´�Q,��Ù��)*���Æ��PHU�çtCOrAA<¾¿ÀÁÂ)*�

�9�Im��34�NGOît�î)�%���rR�Kurata Pepper�ºY×îNGO�IVY

��[V�@T��f%��çt`COrAA�+¿0~�,¿-ßþPàþ�rR�Ô_Õ

��AmVTþ°mQRÓ¹,ç	ÞP¥��çt`Ûµ��)*���{uâ~vmÔ

_ÕPªi�"5©tÛTV�ØÙ��.m{�tÇ�W]tT��µt` 

 

D�3I�Âuä¼ÁÅßm�����e�Soma Group��Ùîû1¿�ß~ú~�~à

ýþm�gBP�U¥
T��çt�p(��JFPB�Ô_Õ�Am¾gP¥��çtÛ

T�S,����îb�����W�dm�Ý�·ô�¥t����à\µ�çt;£�

���µ�çt`Ûµ��ÛT���Û�¥
±t���î�ÙW�Ô_Õ�A�HU�

µµ(�Ô_Õ�ØÙ�*k�4~=ýþm±R�^·T����%B�¶wQR©t«

¬m{�tV�T��µt`v9¿þ5�k12��Ô_ÕP6lWUm�ë�O

��U�µµ(�c12��)�QRPHU�ØÙMP�t`QRm¥þ�¤�µ,h�

��vüÁ3åþn�MAFF��{@ù�,U�@ùJ<0ý��ÕM×¼���Im-�

tÛTT©t` 

 

v9¿þP�¼©t©Ê�,¿-¿þ|U��9m��JICA}�9FF4ú~þ¨~�

��m¥to}9ûßn¿4~�{�*ø;�~m¥þ��^4�1þ¿���¬:PÑü

��+��it�µtÛT����±ÔYTVþ�V1��1,000þ¿����%z�µ�

�200þ¿���� :©tÛTm±t`ÛµPÔ_Õ�L�T��à
T�1��50þ¿



79 

�Ô_Õ�:��µ��{�,Umªi�µtÛTm±t` 

 

�{@ùmàA©tÔ_Õ�U���c�¥
mÑÊ��çt` 

 

[ 5-2-1 �{@ùmàA©tÔ_Õ�U� 

pquâ~v Ô_Õ�( 

1Iv9¿þ�¼�9�f��{|+¿0~ 20þ¿ 

2It���{|�Ù 10þ¿ 

3I)*��NGOP³l,�tuâ~v 20þ¿ 

ö� 50þ¿ 
<Åí ��îI 

 

ªK©t}ODAKL~�@ùm�tC/P*�{|vüÁ3åþf%�T�9:*+)�P

¥�,���c��W]t`ÑÊ��çt�{�*ø;�W��9:vüÁ3åþWà\

µt*ß�JICA������vüÁ3åþ�r�1�*+*�m�t�µ�vüÁ3åþ

�¯Dn��ÇC/P*�m2t�µtÛTm±tÛT���ÕM×¼�*ß��¼�µ*�

mÔ_ÕP¶w©tÛTm±t���9��vüÁ3åþ�*+r�1�Ô_Õ���¶

w�rÛ±ç�vüÁ3åþ�¯Dn��Ê�ØL�çWMAFF��%)ò��6�µtÛ

T�ÑÊ�µt` 

 

()*CD (FGH�-)


: (()*æt)

X®�� MAFF�GDA

JICA

Fu%v����ª
ºw�xy

z{æt

|
A

Fu%v����}
ºw�~y��

�²9���� (�
�
�SNGOs,�etc)

�=
A

|
A

()*LM�
��

Biochar TWG

()*���

PDAs

���#H"&
����H"

()*CD (IJK-)


: (()*æt)

|
A

()*���

()*LM�
��

 

� 5-2-1 }ODAKL~�*+)� 

<Åí ��îI 

 

 



80 

[ 5-2-2 ð�������� 

���9 � Ô_Õ�:� 
� Ô_Õ�ªi<0ý�� 1�21b�v9¿þ� 21bI  
� Ô_Õ�QR<0ý�� 31b�v9¿þ� 31bI  
� ÕM×¼�IJ*_P BTWGm��<��r�I 

���� � 0ý��P5�©t�9�ÑÊ�µtÜj��{|f���øÊ 
� MAFF{| PDA�{@��Ô_Õ+A>?�"5 
� 0ý��ÕM×¼�ªi�>?"5<11bI 
� v9¿þ�ÕM×¼�ªi�w½^m>?"5P*+<21bI 
� $%&Ô_Õ�A>?�� {|�}áÂâ�$.F4 
� MAFF{| PDA�{@��$%&�A>?m�©t"5 
� ÑÊ�µtÜj�Tf����Ô_ÕªiPF4 
� Êr°±a}4ä¿u<��r�I 

DAEng � ¡~åb�ýv��G<vüÁ3åþ�o^�ð1AI 

DLRM � ¡~åb�ýv��f%T5	<vüÁ3åþ�o^�ð1AI 

#$*�

(MAFFï
òÙF

RUA) 

� ��î0û1ß9ä~T�pöm¥t$%&�Ô_Õ�A>?��  
� �{�}áÂâ�$. 
� MAFF{| PDA�{@��$%&�A>?m�©t#� 

PDA/Ext. 
officer 

� �9+¿0~{|f��mp©tÔ_Õ�A>?�"5 
� ����T&mÕM×¼P5��,�9<2¾%IPl£��Ô_Õ�:
�{|�m*_�a}4ä¿uP�
<��r�I 

� ����T&m��O�a}4ä¿ur¥| BTWG����P�
<�
�r�I 

ÑÊ�µ

tÜj� 
� Ô_Õ��A 
� @ùz��NOP BTWGm��<��r�I 

f��

<�9+

¿0~I 

� Ô_Õ��A 
� HI��mp��Ô_Õ�OPìí 
� @ùz��NOmüç�� PDA�a}4ä¿uÕ�<��r�I  

 

�9+¿0~�1�f���ÉÊmüç���MAFF�PDA�S,ð�9�Gbm¥þ�

�U�µt���9�1W�ä~2~°±��PO,��a}4ä¿uBm9:°±A%

PÉ�ÛTT©t`S,�0û12ûÁ3ß4~î,¿-ßþ./PÑü���]µ(�

Ô_ÕT�^�àA©t«¬VóU�ë�_V��©tÛTT©t` 

 

S,�*¯�¡~åb�ývW��^�{~ßW�QRÑÊ�T±t����Vf%�

móU�vüa~b�¿P�
��W]t`Ô_Õ�A��ÜjîÕM×¼�H$Ç�±

��D�P&)©tÛTW�®¯°±������QZm{�tT��çt` 

 

}ODAKL~müç��*+ßàÁá~â��c�¥
m�U�µt` 



81 

���HC�&H� 2014.8 2015.8 2016.8������������������������������������2017.7

1�()*NV[klmn	IJK-�

2.�wxy���G�H!�wZ

3.�()*�������	FGH�-�

3.2�|
A�
:THI�

3.3���
AO��_[NGO

3.4���
�����

����PQ

�����PQ

W/S�����vr.1 �����vr.2

�=
A�LM

|
A���� 
: ���¡����

NGO���
�N��

�� RS

�¢/]P ()*O£¤��� ()*N¥¦O§¨�RS

�����vr.3W/S W/S W/S

©¡ª«¬��� ����� ºw

þ�-.

�¡�����ª

EF®

 

� 5-2-2 *+ßàÁá~â 

<Åí ��îI 

 

[ 5-2-3 *+ßàÁá~âr¥|@ù	
��j 

ßàÁá~â @ù	
 

201418]�10] vüÁ3åþ*+¹Ð@ù<#$� ¹Ð�W/S�G¹Ð�0

ý��ÕM×¼P5�©t�9��Ê�f���ÉÊ�B) 

2014110]�201717] $%&Ô_Õ�A>?��  

2014110] G�'�}áÂâm¥t}Ô_Õ�Am¥t����~W/S 

2014110]�12] ���9��0ý��ÕM×¼�5�{|>?"5 

201516] $%&�}áÂân1'�$. 

201518] W/S��G 

201519]�10] v9¿þ����w½s�¢6"5��{@ù¹Ð<pq��

Pilot farmers�ÉÊI 

2015111]�201716] Ô_Õ�A>?��{@ù<v9¿þ�¼�9�+¿0~�

NGOP³l,�g���t����BI 

201511]�201716] ��r��a}4ä¿u�{|�.O�#$� ����~§

0ýå 

201616] $%&�}áÂân2'�$. 

201618] W/S��G 

2016111]�201716] Ô_Õ�ïòQR 

201716] $%&�}áÂân3'�$. 

201718] vüÁ3åþ*¯W/S��G 

<Åí ��îI 
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5-3. § ODA,-�H��«¬ 

ªK©t}ODAKL~mrç�àA©tv9¿þP��ÕM×¼��JICA}�9FF4

ú~þ¨~T���m¥to}9ûßn¿4~�{�*ø;�~WÉÊ�µ,�9<¾¿

-¿þ|USankor ACIm�¼©tÛTPÑÊ��rR�ªKKL�*+�µtÙöm��

JICA}�9FF4ú~þ¨~T���m¥to}9ûßn¿4~�{�*ø;�~T� 

N±���ù«�W]t`è,±��¼ÁÅß���%P�A��Ô_ÕP¶w��®¯

°m^·La�:ltÛTPÑÊ��9ûßn¿4~�;���üT��}��;�+Ô_

Õ¶w~P�)M�,¼ÁÅßaWâP��©tÛT�W>µ(�)KL�0¡OPr

z©tÛT�W>tW]Ü
` 

 

}m�JICA�yê�¾¿ÀÁÂ�9�Ó©¸M�>?9:KLPHU�rR�ë�1W

�9�¼ÁÅßaWâ���F4VHU�çtÛT����L�yêJICA�HU�çt�

9���@ùT�0¡O�rzW>t` 
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~Î/0�� 
 
��-1. Ô_Õ�}áÂâ 

ªK ODAKLM<KIr¥|MAFF�În��{@ùW��APÑÊ��çtÔ_Õ�

}áÂâ�æç�³R` 

 
 

Kuntan Manual 
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1ãÔ_ÕT�b� 
a }��~PÞ�H>m�,V�W�����z

�\þ,Lz�ÕM%W]t`ë��d¸���

TÕ�[�mõÔâê©tl�±u�OW�~

µ,����OP v©t` 

a ��W��Ô_Õ� 4001æDK������

�ßT���A�µ�>, 1̀9871m�ÁÂ��

��ÕP}Í:mH�~mrst!w"Ê���

���ßT��Ô_ÕPàA©tÛTP!3�Ç

ÈT��5.��çt  ̀

 

 

 

 

 

¢ Ô_ÕP��mpö©tÛTW�÷Ô±þ,�����Ô±R�³É��Ô±t�WË

me�±°ÍPétÛT�W>t  ̀

¢ =ÂPD�tO�]t�WÂ�T���O�e>Ô��©tÛT�e>±ø5W]

t` 

¢ Ô_Õ�pH��8�9TÂâ¾ä±�W�°���pHT¸mõ��çt`S,�pH�Â

â¾ä±��Ô_Õ�1móSµt���wx±�W��ÂîÂ�ç©tTG?m1m±

t Û̀����V%�.dP5stbä¾�¾âb`|�¾ä`|��uÅb`|±�W]t  ̀

 

 

 

 

 

 

 

 

 

 

  

õuôW]t,U���l:%��çy§T±R�&:l:%±���X��P5st`&

:l:%�mtÛTm¥R�V%�.dm[j±�ÎÍ�ä¿�¾ä`|±��{hP5s

t` 

 

 

 

 

SiO2
55%

Carbon
44%

Hydrogen
1%

Nitrogen
0%
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2ãÔ_Õ�A� 
2.1a ��W��A 

Y��ê��Lz��îØQ��BmàAW>�?)àA¥RVÔ_Õp��Ç�+äý

þ�]t Ồ_Õ�`sWH�µ�çt�W6£zAW¤üàû°ó)(� 50�W]R��

ô±`�m±t` 

 

(1)a [�\b 

���[$���P "�^�bP\.��bP*¬WVt���±°W]t` 

ë�b`���mÔ_ÕPp�©tT�b�¥Ë�Ê£mõÔ :�Ë¦RV�Ô±t  ̀

YVn�[b�Ë�.\��ç�Wb�@>�.\V~µ��Ï�§¨W�wxPÕsm

ÔÔ±t  ̀

=Â�`ç,U��Âì6��¯���mJ�����T±R��Â����pqW>

t`¤üh�^m�mhT±t  ̀

Ô_Õ�J��©Ô�̀ �-ªn�\b«�©Ô±R¢s$��©q�$�¬#�D�t`

S,�Ô_Õ���T���LM��ØQ���TJ�eÎQL±�W\b7J�eûm,

ßþ2`¿Å¯t  ̀

      

 

 

 

 

 

 

 

 

 

 

 



86 
 

(2)a O¬��g 

Ô_Õ�J��©ç��sÍmm�s$©tT�T���m�®P$R��îLM�Z

H�µt`ëµm¥R���³É�����l:%�m��O�¤�µ�O¬��g�

h(m�rzW>t`S,��$=7Ö×mV±t  ̀

 

2.2a 7�W��A 

(1)a Uö��mÔ_ÕPpö��j� 

¢ ¯nî°n�Uö��mÔ_ÕPpö��j�©tT�n�±	PQÊ�^±	L°�m

%�����rM{hP�Ô����#����µ�\�6�Ù^�µtO�]t  ̀

¢ X���²³���{h�¥Ô±R°(�°ô�ÞD©t  ̀

¢ ç´�`ûâßç´�çhµmV)W]t  ̀

¢ Â¿a}ÂP1TT©tµ:%ô�Ô_Õ�l��um{>�µ�§�Ý��Z�µt�

WÅ8ã:�q�©t  ̀

a o�ÙöV'�m¶��ç´�m)W]t`S,¥´Ö×�·üü>Ö×møP]�

\�,£V]t` 

 

(2)a ª>\� 

a �7�Ã:¸W��¹_ãP{h�^t,UmºP

ªç�çt`7¸�³£�ë�¹_ã�:çWÔ�ç

V�W]t`ë�ª>ºmÕPpqtT¹_ãP{>

�»:O�]t,U�7¸�¼Ô��¹_ã�:ç

��±Ô±t` 

 

(3)a ,¿-ßþ 

¢ Ô_ÕP,¿-ßþmp�©tÛTW jr��

Ù^W>�ÇRz��ì6��±Ô±t`Ô_Õ�8

ã1�Â�{h:m~µ jõ¸Â������1Ô

±t`§��� j�fÉ jW]R�É�[jT

±t��Ô_Õ�õuôWõÔ��ÉP=)��çt

��fÉ£�m�T@ù�@ m±R���m j

s2�Dé��¯� j.+¥R`sT±R`sr�

VdÔÇRz�ì6��±Ô jr��Ù^W>t  ̀

¢  j�oTs2Dé�1çT&m�Ô_Õ�:ç���P{>©t�W)*%m�¯©t

µ:�6Ô±t`S,�)*%��Z�1ç��dº�½P�¹üsmÔÔ�¤ü`s�,

U¾°V¿_W�S
  ̀

)Al:%�Ê£mõÔ�ømV%mTþ��ÀW]tÁL£mp�Ê£m)±ùì£Â

�e(m :���¯�Æ±Ö6��:)Ö6��ûq�ÆÇ�mÇR�tÛT�W>t

)�ßT±t` 
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2.3a Â�W��A 

¢ Õ�ø5W]tõuôTWV�móSµt).�P@A��Â��W�ÃÃ����Ñ

Pb°T�,pö��T��V�A�µ�çt`rÄ�Å	�£�09¿ßP��Å	�

®£zAP����:��ÞDT±t` 

¢ Ã�ö	Âô���Ã�ö	Æ%q��OV]t  ̀

 

3ãÔ_Õ��ÍW�àçÇ 
3.1a �$\b 

�Ô_Õb� 

ñ�PVtÙ%��P�û 1m »�ÙÇzm�RD���P©Ôs��ë�Dmñ�PS

Ô`Ô_ÕP 1È],Rm 10�+2`�mpq,V�PPÉÔ��^�©Ô�t`b��


BD�Ê2N�t+2mÂP¦R� "�^t  ̀

 

3.2a �g��� 

�ef�T
VÜÛ��:� 

a Ô_ÕP 1È],Rm 10�+2`�mpqt`ñS>��Ë��|ý©¶m�Ô_Õ�l

:%�©¹�m±þ�çtØL�[j±,U�ñS>S,�V½s 1d�Ô�çKm�cm

àA©t`�%�g�Ùö�Ô_ÕPD�m��mpÐ©t  ̀

 

 
 

3.3a O¬���A 

�Ù�Ë±����A 

a ¬�� 1.5Ì�Hîmû 50Í��� 30Í��PÎR�çËP Ë���Î��,�mÔ

_ÕP¬��u,R 50�100���öWpq´ô Û̀µm¥R§¨17Ö×TQÊh(�rz

W>t  ̀
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��-2. ���� 

 

<1I���� 

�� 1 MAFF Department of Agriculture Engineering 

1]� 20131 12] 20� 

�Ç Mr. Chan Saruth 

	
 (1) ODAKL��,+¿þ 

1) v9¿þ�m¥t¼ÁÅßT����{aWâ 

� :��µ,Ô_ÕP�ÏDAEngm=�t�(�îNGOmUm©tTç
ÛT

�«¬`dmÔ_,_P�A�,çT��çtæ~ç~Ppqm©t�W]µ

(�1�Ð1b�DAEngP³l�ªi©t��]R S̀omaGroupV�TPÑþ�

rR�vüÁ3åþn�^�{~ßW�{©tÛTVrzW>t  ̀

2) 0ý��m¥t�t���{aWâ 

� f����a}4ä¿uÑ2�������'�©ta}4ä¿u����rW
£x±ç��PDA� Extension officer��2d�m 12�a}4ä¿u�,Ç�¥

ç`�tm*�m�A��V�
,Um�Ñ�m�Ñü~Âýv�[j  ̀

� ±r�11-T�no¨~m������GÙ%PpqU�1� 3UWÒµmì

��&�U��f��î�t�f%W>t¥
m�,Ç�¥ç`&�U��t�

��¥
mÔ_,_P�A��O�]þ,�	Y©±�W>,Ç�¥ç`Ûµ

mp����t�¦U�NOm��T�±çTS\µtÛT���ö'W�±Ô

ðUW*+�,Ç��ç�T	þ,TÛÜ�Saruth×V'	�,  ̀

 

(2) ðß ~å�â2~���müç� 

� DAE���müç���	�[j P̀DA�ÓÔ*��Provincial GovernorW]R�

DAEW�±ç C̀entral level�DAE�ijúb ��Àç,U�f���a}4

ä¿um�����DALRM��u�T PDA� Extension officer��N�ÕPQ

Rö
)�m�,Ç�¥ç`DALRM ��u��� DAE P³l� PDA �

Extension officer ��u©tTç
¥
m©tT�^�V,ßþV��þ��S


` 

� *+Kmðß ~å�â2~<ømDAEng, DALRM, DAEIT�N����mü

ç��~�ö
[j�]t` 

� PDA�a}4ä¿um�����ACmp��Ô_,_¶w(�f��mp��

Ô_,_�A(��A��¹��mÑPÖÔmT�U�Ê(°±XÊB��\±

ç�W]µ(è^�µt�` 
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�� 2 MAFF Department of Agriculture Extension  

1]� 20131 12] 20� 

�Ç Mr. Mak Soeun 

	
 (1) ODAKLM]�DAE���müç� 

� DAE/PDA/Extension Officer��!m����þ�~}¿uP�u©t` 

� DALRMT�������DALRM�������´µ�T��f%©t��y

ÍW�tP"5©t���DAE/PDA/Extension Officer��
  ̀

 

(2) ªKþ�~}¿uúýà~Á 

� þ�~}¿uúýà~ÁT����e>Ô�s� 3��`Ûµ��úýà~ÁW

*+�µ±sµ(��t��þ�~}¿uP�þ,T�	±ç  ̀

1) PDA Extension officer mp©t TOTþ�~}¿u<r� 1d�+2I 

� PDA Extension officermp���Ô_,_�0Ü����Ç��O��t��"

5�ÒÇî�a}4ä¿uÇ�±���³Rþ�~}¿uP�
  ̀

� þ�~}¿u¡~åb�ývm��DAEng�DALRM�Horticulture±�����

�´µ�Pa_Wþ�~}¿uP�
  ̀

2) Extension officerTf��T���<r� 1�I 

� ��·ñ���^r���Ç�müç��f��T�×m��P��t  ̀

3) f��mp©tþ�~}¿u<r� 1d�m��+2I 

� þ�~}¿unýb�¿<��¹Ð� "��V�¨±�������mö\

^�þ�~}¿uI 

� ��~â§Wa¿ßþ�~b�¿<*�m1¿�À~|W�þ�~}¿uI 

� ��~â§Wû<*¯°±NO [¡~åb�ývP�
`ë��m��¼ÁÅ

ßÅýþ¡~åÆÔRPb°T���9�f���HI��������±��

��Pjç��
 Ì 

 

(3) �g��vüÁ3åþ 

� DAETPDA�!)T±R�Green Belt Framework�vüÁ3åþP*+��çt`

 ~���Organic�Green product<Q,I�hydroponic<Âs��I�GAP�Ø

üT��çt��y*°m�Q,TGAPÚ�möþ,��W¥ç` 

� pqÍ�¾¿2â�¾¿-¿ßv~�b3|äÂýv� 3UPúûüýþT���

yê����UmV�{©t��`¾¿2â� PDA �!)`¾¿-¿ßv~W

��AC�ß~ú~mQ.P�=��çt`b3|äÂýv� GIZ� å}¾â

F4P��19¿2t�(�?T9:��çt`East west Tç
ñ���Vùç

�çt  ̀
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�� 3 MAFF Department of Agricultural Land Resource Management 

1]� 20131 12] 19� 

�Ç Dr. Pheav Sobuthy<DirectorI�Dr. Koyra<Deputy DirectorI 

	
 (1) DALRM��j 

� ß4ý�6� 29A`«	mw<OfficeI� 5ü]t` 

� ÛµSW JICA�vüÁ3åþ�7ò�±ç  ̀

� 20111-Ü�� FAO�F4W Law of Agricultural LandP$.1`70Page��ç

�§9�þ�Å¯,��ë�n6�´µ�±�����,+¿þPÕs���

�hü*¯M�$�P��çt`]m 2-3ì�[~ßW�£P�ç�çt��Ê

£m^����þ�çt  ̀

� ë�¦�b�þ, ODA KL�Sý±ç`USAID�AFD ±�� Conservation 

Agriculture�KL�no¨~±�mjz�µ,R��çt  ̀

 

(2) Biochar�{*ø;�müç�,+¿þ 

� äk~��,¿-~Å¿þV�µ,Ç��ç<JDI &KLW RUATHUtÛT

P��çtÌ øm,¿-ßþPSq,Ùöm�
±t�  ̀

� RUA ���#$�#$¬:�]SR¸Ô±Ô�DALRM ��(�(F4��ç

t`CARDIîømDALRM� C/Pm±þ�V¥çT�¥O)R` 

� ÛµSWpq�13-14Um30-50�%/U��ç�Compost PitPüÔt��WHU

�>�çt��©���±ç�W�H¿�¹ç`Õs��ÉÊ��PDA î DDA

<District;�%Imè^�çt`Ûµ����Pü
l� BiocharP�{�^t

Tç
���ç�W]R�9:�,ç 1̀�%��¼JA� 25�§â��çW�

ë� 30���çPx5��çt`ÛµSW�*_müç�����1  ̀

� DALRM ���JDI�*øKLW,¿-ßþV,¿-~Å¿þmçµ��,¿-

ßþ��F4VóU���ç` 

 

(3) ���müç��,+¿þ 

� 1]�no¨~W��RUA�CARDI�GDA����Va�T¥ç` 

 

(4) NBP<National Biodigester ProgramI 

� ,¿-ßþ;���X�m� NBP T����çt\sW�±ç��yÙ�{â

W�9:��çt S̀lurryP,¿-ßþ�ÂÃ�%�Â�%T���A©t±�`

BiocharT,¿-ßþT BiodigesterP�×mHU�çÔÛTW&³¨Z  ̀
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�� 4 MAFF Department of Animal Production and Health 

1]� 20131 12] 19� 

�Ç Dr. Sar Chetra<Deputy DirectorI 

	
 (1) NBPmüç� 

� NBP�� Department�çm]tÓ©W]t��Chetra×�c� NBP��N��

u�W�±ç�W����NBP�´µß4ý�m>Ô�� ǸBP�MAFFTSNV

�&'WüÔþ,Ó©  ̀

� ÛµSW� 2@�%m�¼` 

� £1�1� 4Ù�%��çý��Î1V'��ëµæD��¼�Y´Sµ�çt`

Î1�W~4�SýÓ��µ�ç±ç <̀rë�ÔS�W 2@ 5Ù��çI 

� yê�ß-¿k~� SNV�IFAD�PIN<�3,I����HIVOS<19¿2IT

ç
î)�¾~À¿å�ÁýþP����Ôµ�ç��h�T±þ�çt`±r

¾~À¿å�Áýþ�NÔ�MAFF��þ�çt  ̀

� �²°±F4� 20141SWT±þ�çt`ë�nVMAFFT���Os�ç>

,ç�W�ß-¿k~PÚ��çt`Yü�tSW�¾~À¿å�Áýþ�RÖ

�WOs�çÔ` 

 

(2) Biocharmüç� 

� Biocharmüç���ADB� Capacity building for biomass efficiencykTç
vüÁ

3åþmf%��çt�W�þ�çt`Chan Saruth� Biochar��u�T��f

%�DAPHV¦��uT��f%��çt` 

� ��ç~�ADBmÖÔ��`MAFF��u��Ms. Rathana<012-815-327Ì  

 

(3) JICA��F4jÔ 

� JICA� DAPHmF4���ç±ç`yê� EU� 6·¸�¶ö°±vüÁ3å

þ�bÛvüÁ3åþm±þ�çt  ̀

� *è�Livestock Research Institute �Å¯,��ß4ý��ijú¼â�[j`

Animal breed T Feed� Laboratory�¸M�[j`Ûµmüç� JICA�F4�Õ

s�µµ(]R�,ç  ̀
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<2INGO�� 

NGO1 IVY 

1]� 20131 9] 25� 

�Ç ÜÝ×<Project managerI 

	
 (1) IVY�@ù 

� yê� 31�vüÁ3åþ� 11b`ëµæK��dçQRÓ¹�]t  ̀

20021 Svay RiengU� m\�µ,ÞP1Tm�Àg��{â�"5  ̀

20071 �gPØÙmÅ©¥
m±t`�6ë±�àþ�Ícm` 

20091 'U0{ýþØ�� âmQR©t¥
m±t <̀yêd 2ìQRI 

20101 SACTç
�9P��`20101���1 20 Æü:e` 

20121 PPmQR�o�d 4ìU�  ̀

� �9��,)W�ü�¹<SACIW�ëÛm� 4a�60 �300Ù�����f

%`£mQR©t�� 100Ù���ç`4ü�Åú¿~¿m�s�çt  ̀

� þ9ýå��JICAÆ�Ë>9W���Uémü�þ�ç,��'U� PDAmi

t�µ,n�PDA�IVY��9�ß�Wö	���9m%)òP��,`yê�

IVY�*@<j� IVY��I�¢6��]��çt` 

� ^·��1) 0{ýþ�)*î�³�g±��2) PP��Æ�±ç�gW�CORAA

�� Chemical free��øPÕs�çtV�V]t`31æDOs�çt�W�Î

n�)*�øVV�të
W]t`·bT����iá`ä��àg��%�

g�}B`ä�áâ�þ�þ<ÛµSWRã��>,��yê�4û����


QW>t�3ä~þ�þPVþ�>�ï��çtI 

� QR��û1¿T�9��N©É1`ØL�Ê£m×�ç`LM©É�Sý  ̀

� Biochar müç��0ý�Ô_,_*PæK Japamax ��ur
�Täþ,�N

«îU,`WV*����ç`yê��National bio digester (NBP)��Ð<$400`

PDA �$150 ��ç����ÔµtI��{��rR�ëÛ�����<��I

�]t`Ûµ�]t�W�V
Ô_Õ�ç�±ç����×mà
T��m¥ç

���¥Ô���±çT�ÛT`NBP�0û1BßPçµ�çt����300Ù

��
û 80Ù�`å¿4¿P6lWV�t±�PÊ9:�,ç` 

� ïòlÙPVüÓö@���ïò��P��çt  ̀

� �9��yê�¨;�1Tm±þ�;�$�P��çt��¯1�Ø]��£ 

�ß4ý�P 
©Ê  ̀

� IVY���ä¨¿A��À~|�ÅÁj~P þ�çt` 

� 'U� PDA�1m�9��Q�P�s�rR��ßVRþ�çt`BiocharPÛ

ÛW
tÛTVW>t�V`ïò�ÙWVQZîQRVW>t�V` 

� }ODAKL�~�§9|t�Õs�T��V«¬]RT�ÛT` 
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NGO2 CEDAC 

1]� 20131 9] 26� 

�Ç Dr. Koma 

	
 � 51Km$700W JAPAMAX��0ý���Ô_,_×¼P���, ỳê�A�

�çt 2���0ý4¿0¿T¾¿-¿�3¨¿m]R�0ý4¿0¿W���

�A��çt��¾¿-¿�3¨¿�AC<þåýåâ¿ACkj��IW�V


à\µ�ç±ç�V�µ±ç` 

� �9î�tm�{�,çT�,�LM�`ç,U���Ô�{þ¨|¶�.P

�V�<'�( 1-2kgIP$25W��`Ûû�� BiocharT CookingA�&��A

W>t  ̀

� ©Wm 2ä31����T BiocharW��ïòP�þ�rR��tVë�O�¨

ZW>�çt`În����T Biochar �Uömüç�VþTïò©t[j�]

tT��çt` 

� yê����P����Ô_ÕP$þ�çt �̀����LM�����ç±ç`

®¯°m���9��%m5����9¼ÁÅßT�� Biochar PQRW>t¥


±aWâP��çt`v9¿þ4ûvm�T�]t` 

� �t� Biochar P��©tT©tTçÔ��LM�üÔ�TæB,TÛÜ�

R500/kg<ËÌ�]t6¬W�±çIT�ÛT  ̀

� ODAKLW�Ô_Õ�{m�VûÜ_9:W>t`CEDAC���"5P�ç�

vüa~b�¿P�
  ̀
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NGO3 Srer Khmer 

1]� 20131 9] 26� 

�Ç 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 

	
 (1) COrAA��j 

� 20061�� +̀¿0~� 34î)W�NGO�t��Ù��tuâ~vB��.t`

Board of Directors� 7ÖW�ºY×���d�IVY�ÜÝ×V¨;W]t`��

uk�MAFFTMOC��\þ�ç,�����ü�hyê�,¿4åþ�±ç`

GIZ�>?F4P�þ�çt`æK�DANIDA�F4V]þ,  ̀

� @ù	
 COrAA�¾¿ÀÁÂE��)*{|ào¾â�ä~��¹ “̀Standards 

for Organic Crop Production”, “Standards for Chemical-Free Crop Production” P"Ê`

S,�Inspection�ÚÊVÊU�rR�Inspector�NÔ�ÙP÷��,DW�öM

�,%m�Êø�Pt�çt`)r~� 11�` 

� ¾¿ÀÁÂW�£x���øPÕs�VØÙW�v�oÂ|�ü�±çÛT`+

¿0~�1m��ØÙW�±ÔE��QR�PÑüV�V]t  ̀

� COrAA�h����Ê�6�W]R�NGO���1 100�§â�}&�Ù� 20

�30�§âT±þ�çt`20131 8]yêW�19�+¿0~�Ù�)*§�à

o¾â�ä~��øPÕs�çt`�þ��Ã!°m�×�çz�m]t  ̀

 

(2) Srer Khmermüç� 

� “Field of Cambodia”T	
ü~¾âNGOW�Livelyhood ImprovementPb°m)

*r¥|ào¾â�ä~��P�tm"5`SRIî,¿-ßþ��AB  ̀

� �t�-D�� 21æç�¤\��Õs�r�h���°m���kû¿�W>

t��ç¹�>�W>±ç`���±���e��Ô����,û�Ém�µ(

>*m*�©t��ëµP�tÊ�mYtÛT�W>t  ̀

� Srer Khmer��Zâ`3~��E�UN�UNDP�¾�äýåî)±��§¨~�

²P¤�@ùP*+`}Ï�vüÁ3åþ©�� 5@�§â�20@�§â+2`

� pqÍ 9U<K. Thom, Pursat, K.Cham, K. Speu, Svay Rieng, Battambang, Prey Veng, 

Siem ReapBÌ 3ü�;�%T 40�50A�"5@W�ÙA��tm"5  ̀

 

(3) Ô_Õ���T 

� Ô_Õ��{m�eçm�T�]t`,¿-ßþTpq�àA©t���ç`

JICA��{*øvüÁ3åþWÔ_Õ�ªi�µµ(�è_W9:�,ç  ̀
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<3I§¨~�� 

45 1 SNV<19¿2NGOI 

1]� 20131 12] 23� 

�Ç Ms. Ira Larasaty<Programme LeaderI 

	
 (1) Waste to EnergyvüÁ3åþ��j 

� �²� EU, SNV, EC`©�� 4-5million Euro` 

� r� 20121 1]�20151 12]� 31�` 

� ��� ����9�<FCRMAI�Institute of Standards of Cambodia (ISC)�SME 

Renewable Energy�+û¿T±R�SNV�,~W�Å~b�¿©t`�����

�m^����R�vüÁ3åþ�ß4~þ�¹µ,` 

 

(2) vüÁ3åþ	
 

� b° ,+nå4~mrç��1[�~b�¨â,ßþPpq©t`ë�,Um

BßMCP5��78°#MP�t  ̀

1I ��%mp��¾äiá9|P$.��>?"5P�
` 

2IBßMCP5��,��;����$.±�¼ÁÅßk~¼ßPªi©t  ̀

3I��<Canadia, AcledaIT9:����%�BßMCP5��î©Ô©t  ̀

� b# BßMCPèÚm 120�5���30�P}è<Ankur�,¨~PI©tö

� 150��5�Pb#T��çt  ̀

� pq BßMC�ÚÛ� 500kW æDPÑÊ`pq�uk.ÚÛ��%T��ç

,��ØÙ�ÎMT²»*����ü~¿�Õsî©���e>ç��%T��

çt  ̀

� �vüÁ3åþ�*ßitW�±Ô�>?"5îBßMC�{��Àbä ~b
�¿�1TW]t��yê¡~åb�ýv�,U�*ßT���BßMCPvZ

¿[¿m�¼©Ê`yê SMETTVm�*+�� ¿2~P�þ�çt  ̀

 

(3) ®¯°±Üj�Y³� 

�yê�BßMC�,)W 100�+2�`ë�
û SME�BßMC� 45�` 

�.ÚÛ��%��În� IPPTSTU�Ë��ëÛ���:Pij��V�
¥


±bß |�#°`S,�eÚÛ��%m��eP�BßMC�5��µ�çÔT

��çt`çhµm��Ve>çkû��BßMC�Üj�mtTÑÊ  ̀

 

(4) ¥¦%§¨�wxTÔ_,_���T 

� yê�BßMC�¥¦%§¨�£x`yê�¥¦%´µ�T9£��çt  ̀

� Ô_Õm�eÎ�T]R`����@AW>t�W]µ(�9:��vüa~b
�¿©tÛTm¾g]R  ̀
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45 2 ADB 

1]� 20131 12] 20� 

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

	
 (1) ADB� BiocharvüÁ3åþ 

� 20141 12]SWOÔ`©��é75,000` 

� ,¿kâ4¿þ�~|m��Dr. Shackley�¦�Steven JosephêM±��çt  ̀

� TOR� 2ü`1) Product Development and Testing�2) Demonstration` 

� 1) �Ç��Biochar T,¿-ßþ�0û1ß9ä~±�Ppq��[�ýþM©

t^·�� PÑÊ��çt`Bidding P³l� CARDI�IDE�Oxfam�Mekong 

Carbon ±�m#$�çÔsP�^��É(µ,î)�,¿-ßþ+~¾~�

COMPEDîGreen MountainT9:��HU�çÔ  ̀

� 2) ���ïòW�4à1�Kampong Chhnang�Battambang`!�°;DV��`

Comped� BattambangmÌ_`Battambangm���%îBßM �×¼Võ6`

� ^·� m.¾©µ(�t�(��:�©t¥
m±tÛTPÑÊ��rR�ë

�,Um®¯�ü~¿vüÁ3åþ±�mü±�þ�çÔ«¬V]t  ̀

� X[K�D�&)±�müç���ADBI�Dr. Sanym�Õ��0�©��  ̀

 

(2) ÛµSW�¾¿ÀÁÂW�#$�NO 

� GV©tÔ_Õ�'�( 20 þ¿+2<�����+2Ì ,ý��õsµ(õ

ç��¥ç  ̀

� 4~=ýþ·b��,+î�g±�çÜçÜ  ̀

� ¨�°± Biochar�LM� 10�§â/þ¿`500R/25�` 

� 1.8�/m2�mhO�]R�78°m� 3600R/m2�O  ̀

 

(3) [�ýþMmüç� 

� ÛµSW�#$W�[�ýþM��ç±�þ,`[�ýþMm¥þ�Ã��¥R

õÇm��m�RV%m��©tTB0PVþ�çt` 

� 1EW�Hunan�W�¡9TBiochar�[�ýþWSanliTç
����±R*_

PD��çt` 

� Ûµmüç����VX[�µ�rR�¼Ô���mhO±���´�µ�ç

t��îîë\�ç�W�Zøm�	�[j  ̀

� ADB�KLW����%m[�ýþ�b¿P¼Ô�>T��çt T̀ç
���

BßM �×¼�]R�ëÛW��*mà
�ÉæD��É�W>t�W�ëµ

W[�ýþ�b¿�IJW>t`oýåß©t,¿-ßþ���müç���Ã

mÙ±���Q¤©t  ̀
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45 3 CAVAC 

1]� 20131 10] 16� 

�Ç CAVAC Pieter Ypma, Sector Manager 

	
 <1ICAVACvüu9| 

� �tmp©tõÇ±D�ªiTç
q_W@ù��çt`��vüÁ3åþW

���N�tW±Ôk~¼ßvü0û2~mp��õÇ±����AÇ�P"5

��çt`k~¼ßvü0û2~����%����ßkv9û�~�+W�Â

B�]t`+W�Â�D�·~âT�������@A©tTç
	g  ̀

� ����AT:����P���,vüu9|�]t` 

� 7ü������ CAVACT9:���Retailerþ�~}¿uP*+`ß ~Á 1

T����Retailermp���(��>?°±"5�CAVAC�¼ÁÅß�W�"

5P�þ,`ß ~Á 2W��(��>?°±"5T¼ÁÅß�W�"5�)Ç

P�ç�CAVAC�£x�]µ(F4©tTç
 Backstop�*¬PO,�,`Û

µSWö�W 100AèÔ� Retailermp��þ�~}¿uP*+�,  ̀

� *�m�t�è�ç��P�A©t�Tç
 EvaluationW��õÇmD��Y\

þ�V�ë�SSõÇm�A�µt\sW�±Ô�����A�î©ç¥
m

modify��çt Û̀µ�PóU,� 70%��t�è�ç��PõA�,Tç
N

Om±þ,  ̀

� ,)�vüÁ3åþ� 2015 1SWý����vüÁ3åþ�TR]h¯D`

În�vüÁ3åþT����weed controlî pesticidem�©tV�`�t�y

Ù�z�P(��mYÂ§0ûßPV�
,U�,oá}à~b�¿�W>

t��þ`3ÂP(�ì�mªi©tTç
V�  ̀

 

<2Iè���ß<Ô_,_I��{Ç� 

� �t�1m��ßPQR��çtV�Ô���Bmüç�Â§0ûß��çt�
t�çt,U���PWa�À~�~T��*�màþ�V�ç±��vüa~

b�¿©tÇ��¥ç�W�`O�]R�-J:����±ç¥
±^·W]

µ(��{ß¨~§�1St�W�±ç�` 

� �9�kv9û�~*¬PÑüÛTm����	Ê°`}A°±	YT���ë

VëV�9�ØÙP�©T��çt`45W�9��P��ÛµSW�þ�~

2~îkv9û�~T���PÇþ��S
T��9�
SÔ*¬�±Ô±þ,

^m�t��ÛmVÂånßW>±Ô±t,U  ̀
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<4IyÍEÂä¿u� 

yÍ 1 �g�� 

1]� 20131 12] 21� 

	
 �g�� 1<KandalUiá`ä�� 8¶ìm�t1Eí��6î�xI 

� ���� LowlandWÂY 0.5Ha<�$/1IT�UplandWÂY<1$Igiá`ä

0.1Ha<25mï40m)0.1HaW 2$/1IP��`l£^�iá`ä�V���S

ý 2d�  ̀

� iá`ä��ü�ðmV½�«� 30-40cm�ð�û� 1.2m��ç` 

� ��r���35��\.��25��h�P©t`1�W 100-150�/�` 

� QRLM�Ö>ñµ`u��.RRLM��1600-2000R/kg<KandalT K. Cham 

MAFF ���D�k~¼ßm¥tÌ ��ò�LMP£( 1000R T©tT�1

$W 781é�2$W 1562é�RD<GÊÌ  

� 1b~�¿ 60�`ë�n 1`]óUt`9]�� 10]�n 1$`12�� 1]�

n 2$  ̀

� ñ�� PP�1~ânûØÙW��  ̀

� Â����çt`YokohamaTç
Z9¿§�.P-¿vWôÂ` 

� n8PàA`(�ùÜ`�A��6lWÓUt`ÂmSq�ßv�~©t  ̀

� ��� 15-15-15W�20�P 10ì`Hau,Rm�©T 200�ï10W 2000�k 

� iá`äP��©t¨���,+¥Rõ�t��`©��iá`äm�±ç¨�
��LowlandWiá`ämÞ�±ç��` 

� ,¿-ßþV BiocharV��±ç`��Ash�à\±ç��ï��¹�V¥ç`

 

�g�� 2<KandalUä~��4ß�� 8¶ìm�t1Eí��6î��I 

� �g�´���`.$  ̀

� 9���4ß`ë����.ÅÆ�ö÷gk°±��g±�  ̀

� �Í��¿4â`11W 400$`�T� 35Ìï40-50Ì<1400�1650m2Ì  

� �4ß�LM� 1000R/�` 

� �ø� 1mï12.5m`h(� 28�/ø` 

� RD<GÊI� 2`]W 784$`784$×6ì)4704é/1 

� 2`]W 1$`111��«¬  ̀

� ßvä¿å9~��`'�g_1m.�ç,Uö  ̀

� ñ��èÔ��W��`��E��ùÜ` 

� 15-15-15���P,)W 100 kg`ãÍP 10kg<Hau,R 700kg?I 

� n8P���ë 2ä3��`1��W 35,000R  ̀

� ��WRRmçÔÙöV]µ(����uçmÔtÙöV]t  ̀

� ,¿-ßþ�Biochar���±ç  ̀
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yÍ 2 ��% 

1]� 20131 9] 25� 

	
 ��% 1<¾¿2âU Preak Ho, Tak MauI 

� �Í Eë 2¶ìm���rR�3M��ì�³þ�çt  ̀

� ���Ð ¬: 8ä12F^<4ä6þ¿F^×29û¿I 

� 1���( 1200ä1500þ¿F1 

� V¹� :( 24ä30þ¿F� 

� V¹��A 10�EF*�90�¾¿-ýþ�n+¿þzÙmQR<QRLM $22

Fþ¿W1�P³l�]SRÎ\�±çI0û�~�uçQRm¯t` 

� EF* �� SuncueEF*gGHI<30þ¿F� $86,500IP 31Km��`

�%W�E Sungsan EF*gGHI<40 þ¿F� $72,800IP�1Km��`

Sungsan�EF*$57,800�GHI$15,000` 

� Bb�Àû�~ Ankur<200kW $75,000I20081m5� S̀ME Renewable Energy

����`4 1�IJ�,���É(�úR±Ô±þ,,U�1 1Kmþ9¿ß

�Ñ~�~<500kW $50,000IP5����ÉP�A©tÛTm�,`Bb�À

û�~��$30,000WRt©Ê  ̀

 

��% 2<¾¿2âU Pre Ho, Tak MauI 

� �Í Eë 2¶ìm���rR�3M��ì�³þ�çt  ̀

� ���Ð ¬: 3-4þ¿F^ 

� ��(  10ä15þ¿F� 

� V¹� :( 4þ¿F�<20kg×200bagI 

� V¹��A EF* 20%�Bb�Àû�~30%�50%��¡û¿�V¶wzÙ<Q

RLM $22Fþ¿ImQR`0û�~�uçQRm¯t  ̀

� EF* �� SuncueEF*gGHI<30þ¿F� $92,000IP 11Km��`

GHI�¹ýT$18,000+2�`10ý� 1.5þ¿'�«  ̀

� Bb�Àû�~ Ankur<200kW $75,000IP 2008 1m5�`250kW �1^W

$50,000 W�%���,`IJ� 8 ^�F�+2`G�pq��50�+2<Ûµ

SWW�~3âP1^�30äýþâàA��ç,��15äýþâm"�W>t Ì

4~âPóôùÂ� 3ü���BÂúP7�ïm���çt  ̀

� Bb�Àû�~������1E(��uçQRm¯t`QRLM�$5-7Fþ¿

<R1,000Fbag �å 20ä30kgÌ Kien SvaymzÙ�]RÖ°±�¶wmàþ�

çt  ̀

� În��ÚÛPmî©ÛTP�tT�ÉmÇR�t`Bb�Àû�~P�A

©t���]T 21Ô�çT��çt` 
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yÍ 3 �9 

1]� 20131 12] 22� 

	
 �9 1<v�û{¿U Chhoung Phnom, Ba PhnomI 

� AC�� 20101` 

� +¿0~6 76A`
û 30A���*PÑþ�çt` 

� ��*�ÚÛ 1þ¿/�<3ä4h/dayI<Óöd%)I 

� IJ# 1�� 300�`,ý��Low SeasonW�dm 3ä4��¹` 

� ���§� 70�H4/��30�ÂYmû© 

� [$� 4ha`�g�ü$WüÔþ�çt`±©�iá`ä�String Bean�Greeen 

Mustard±�P 0.5ha`�g���rJ�¦�¡9��7mtt` 

� )*�� CEDAC7�W 20081m NBP�0û12ûÁ3ß4~PÈ�=)`

¶zJ 600�§â�
û�150�§âP�� 1̀-2�m�ìn8P'�©t 1̀ì

m0à· 2ý�'�`m8���m©t`n80à· 1ý Â 1ýW'�`'�

©t2m�0û1ß9ä~� :�ÛµP'mû©`Bß��¨±�` 

 

�9 2<4à1U Prasat Sras KeoI 

� AC�� Sý�9X���ç±ç  ̀

� +¿0~6 40Ö 

� !j;� å�Áýþ����QR;���g�&'QR<Ûµ��Ì �g�

ñÃ��k92�ij{·�úúû��ßû¾BçÜçÜ  ̀

� ��*�ÚÛ 1t/h<3t/dayÌ ��RT�����µ�çt4ûv` 

� IJ# 12-3]��Y��IJ�4-11]� 15-20�IJ 

� ���§� ¡û¿¶wTþ¥ÛPsUtACm�A`Äö�,(QR`Eö�

70%�;<  ̀

� )*�� +¿0~��CEDAC F4W)*��P�þ�çt`S,Ãmî,¿

-ßþ¶wVrÛ±þ�çt 1̀� 200þ¿,¿-ßþP¶w��çt L̀���

����0û12ûÁ3ß4~���0û1ß9ä~�n8�o8�´·\]P

�A��çt`NBP��á�]þ,,U�F4PÕs�çtT��µt  ̀
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��-3. Biochar Technical Working Group����� 
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<��I 

Kingdom of Cambodia 

Nation Religion King 

________ 

 

Ministry of Agriculture, Forestry and fisheries  

General Directorate of Agriculture. 

No. 332 GDA         

Phnom Penh, 16th March 2012. 

 

Decision on  

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

Bio-char on crops. 

 

-------**************-------- 

 

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

 

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

-  Seen sub-decree no. 188 R.NO.Kra; Dated 14th 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  

-Article1: 
 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 

Agricultural Engineering Department/GDA  

Deputy Chief

3 Ms. Vit Socheat Deputy Chief office of Administration, and personnel of 

Agricultural Engineering Department/GDA 

Member 
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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 

Tei 

Staff of Agricultural Engineering Department/GDA Member 

 

-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 

� In Article 3 

For Action 

Documents 



 

"Project Formulation Survey" under the 
Governmental Commission on the Projects for  

ODA Overseas Economic Cooperation  
in FY2013 

Summary Report 

Survey on ODA Project Formulation for 
Disseminating Rice Husk Biochar (Kuntan) to 
Improve Agricultural Production and Rural 

Livelihood in Cambodia 

March 2014 

Kansai Corporation /  

Japan Development Institute 



 

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.
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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 

(2crops/year) 
Cucumber 

(3crops/year) 
Lettus 

(6crops/year) 
Cassava 

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

II. 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.  

 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: 5minutes 
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) 

 
 

Plant-Type 

Batch-Type 
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(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. 

Route (2) 
Local consumption 

(Dissemination to farmer level)

Route (1)  
Commercialization of Kuntan

(Dissemination to private businesses)

Farmers 
Farmers via NGO

Private companies 
Agribusinesses

Kuntan

 
Figure1: 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 I (2011-17) Create market for Kuntan to pave the way to promote plant type biochar machine.  
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Stage II (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

Local partner
(Engineering company)

Kansai Corporation
(Proponent)

JV contract

Assemble, Marketing, Installation

Local JV company
�Core parts supply
�Technical Assistance

 
Figure 2: Businses Model (Stage II) 

 

III.  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.  

 

Table 3: Result of cultivation experiment 
 Paddy Corn Soybean Leafy green Cassava 

1) Yield improvement with half 
reduced chemical fertilizer 

� 
(improved)

� 
(improved) 

� 
(improved)

� 
(improved) 

� 
(improved)

2) Yield improvement associated 
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.  
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(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 a  

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. 

Route (2)

Local�production�for�local�consumption
(Dissemination�to�farmer� level)

Route�(1)

Commercialization�of�Kuntan
(Dissemination�to�private�businesses)

Farmers/
Farmers�via�NGO

Private�companies 
Agribusinesses

Village�level�
Old�fashioned� rice�mills

Large�Scale�Rice�Millers
	Incl.�AC�mills�Kuntan�producers

EquipmentE

Plant�type�carbonizer

EquipmentE

Batch�type�carbonizer

Kuntan�users

Kuntan Kuntan

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

Paddy 
(2crops/year)

Cucumber 
(3 crops/year)

Lettus 
(6crops/year) 

Cassava 
(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) 
Case 2013 2014 2015 2016 2017 2018 
With ODA projects a  a (1) 5 10
Without ODA projects (purely business base) a    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 Utilization 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 

Title Project for Dissemination of Kuntan utilization technologies 

Expected 
Outcome 

1ãDissemination of Village Level Kuntan Utilization 
� 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. 
2ãDevelopment of Kuntan Utilization Technology by Crops 
� Kuntan Utilization technology by different crops will be developed. 
� Dissemination manuals will be prepared.  
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3ãDissemination 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



 

� To�provide�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.�

� To�develop�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.

Proposed�ODA�Projects�and�Expected� Impact

� Enhanced�perception�about�the�application�technology�and�the�effectiveness�of�Kuntan�can�boost� the�demand�in�
a�short�period�of�time,�which�contributes�to�promote�the��biochar�plant�business� in�Cambodia.�

Future�Business�Development�of�SMEs

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

1

� Name�of�SMEEKansai�Sangyo Corporation
� Location�of�SMEEShiga�Pref.,�Japan
� Survey�Site�Counterpart�OrganizationECambodia��Ministry�of�Agriculture,�Forestry�and Fisheries�(MAFF)

SMEs�and�Counterpart� Organization

� Biochar carbonizers (Batch�&�Plant�type):�The�carbonizers
produce�high�quality�Kuntan�in�a�eco�friendly�manner.�The�
capacity�is�50kg/day�(Batch)�and�300kg/h�(Plant)�
respectively,�in�rice�husk�input�base.

� KuntanEImprove�physical�condition�of�soil�to�retain�water,�
fertilizer,�etc.,�which�can�reduce�the�amount�of�chemical�
inputs�and�so�the�agriculture�production�cost.

� The�use�of�expensive�imported�chemical�fertilizers�is�
increasing�farmers’�agriculture�production�cost.�

� The�use�of�fertilizers�are�inefficient�due�to�poor�soil�
conditions.�However,�soil�amendment�technology�is�not�yet�
practiced.�

� Rice�husks�in�Cambodia�are�partially�used�as�fuel.�But�the�
majority�is�not�used�effectively.�

Concerned�Development� �Issues Products�and�Technologies� of�SMEs

Picture
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