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T ANOELTEBITHAD 4 F124725 1,564 T km2 T, #AOE 2016 42 300 5 A
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KELOOH D, EMHKES OREE IZLIUE, 2009 FOREFEYINHERIX, /NEN 39 7 b
V.U HAENIS TR HENSH R T, NEE Ty H A EITOWTUIHAR 100%53
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TR TH D,
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BEZRIRIL 2072 5 fERIEZ 1L B ATV D, RRICITE, EBEDOERENEZ MR - 1 EX 85720
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) MEEHREIE, =R, VY U VBRIEE (B AREEETY) ERRLE L,
BRE 7R 58 (B-PRE O IEEL 13, B E 720,
Bithid, FAO IZ & » TR fF FTo i e L TER S iz i,
HiBt : WB (2010) “Mongolia Economic Retrospective: 2008-2010 % &I /EK

HOIND F—)ILMT=DDF0O0IS5 A
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1-3  MREDOIGIEICIRT 5B, B
1-3-1 PG B DBUR
T EANTE, BRECEERBEORBEEBER TH D, 1990 FORTLUEE, LLTFO350E
FRBRFEFIE R E ST,
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@ 21 ALz @ T 72 Fife s e 7' v 777 A (Programme for Sustainable Development of
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@ TEZIE 7 1 77 & (National Development Programme of Mongolia) | (2005 4F)

DOk, TBUFITENETE (2016-2020 ) |, [Mongolia Sustainable Development Vison 2030 73l
EShTWD,

[BUMFATENEHE 2016-2020 4F (ACTION PROGRAM OF THE GOVERNMENT OF MONGOLIA
FOR 2016-2020) | 1%, #R¥H), MBEAOIC IR EEZR RIS, I TR 2 e b L, plik 2 et
L. B2 3E L, MROEEZKRICIGET L2 2 HNE LT, B - BESH TFE
i SN DIEB TR SN TV DA, ARIOZCHEICERT 2NAL LTUIUTO X 570 d
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REAE D filfG 50% 70% 100%
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Z DA BHOIIRE 2 ED, HHEOBLLRBEH ST
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FEMOFEFOE N AT, SEERER - Bl OIE AN BT 2 BARRLE N ED &
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T2 ¥ —EHETH I L) ENERHI N, HEEEO LN S EMHEEE IO R Eo
BOMABRORENTND, £/2, FHA4EOEMO EEERICONTIE, 62 55018 REe
BROYEERROP T, 125.1.7. 2 %70, FHEIEE WWRESOFDFIM, ZivoE Ktk
BERT S LS, AEEOYEROEHBNR OSSN TND,

2012412 A 20 HiChE L T&ME 1E, BROBEFELZEDOR W, REOH D,
LRILERFCEMAI N OLERNHE L, RV EEICRT DIEMBRE AT 5 2 L 2 B
ELTWD, FARICH LEz TREZRE 1L, BBy N =27 OFT R TOERIZHE
TRMFE FEmOREMEEMNLT S LB EIEE LTS,

13-4 AHRRZRICEEd Dk, ATl
T MR DA - ARRMICER T OIEHE LT, 2016 4 J 7 HICHIESH
2017 1 A 1 BIZhE T &7z TR YL (Law of Mongolia Organic Food) | 73& %,
ZOWERIT, AEESAHBREMOAEE, ek LU L 20, BHE . WA, AR
mu AR NREDHERIZEAT 2T X TONELBGI L, BIEMESkO AR, ROEO M
Bhs LOMYS . RRFEMEIR O ARG, AREE, ARIEEHS L OMEF 3 L O ARICE M &
NLELOTHDH, ZOEETRESNDAEEMIT, TORDD 0% ERAEDTHDH Z &
INRMETH DN, AEREMORNEIZE L T, FESR I AHRR 2> b DOREEREREY e, 7
0 — U HEHANTCAEEN B OERITEE SN TWD, BAERIX, £ TV ORI FEE
U 72 BRI BE M OV > VIR SN T v TV LA OFRERERE & ST 54,
ZOEHROR MBI TRO LB Th 2,
F1E —RBE
%1% BH (Purpose)
EROHPE LT MEHERE, AREMOARE, ekl LOWEEL, £ DORGE, 85, A,
AHETR e IO K NREICERT 52T XTONEZHHIT L2 &) Litib,
2% AREMIZET 55 (The legislation on organic food)
% 3 2% WM& (Scope)
EREOBE T TRAEMBERO AR, ROABEOFREHS LR RIEY H kD
AR, AREEEL, ARIEEB LOE B LOWAR] LD,
%45 EFHK (Definitions)
%55 ARAEFEDFAI (Principles of organic production)
(90%LL EDOR G Th 256, B EEHIARY & 7 sivd, | & OFLb R
HD,
%28 AHAYAERE (Organic production)

3 http://www.legalinfo.mn/law/details/11641
4 http://mongolia.gogo.mn/r/156598
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%65 ARLEFEDOBITHR (Conversion period of organic production)
BimErEE 1L [GREEHERS (certification body) | ~DFEREZRHTHIMERH 5,
57 5k AREAERER OMEF] & % (Rights and Duties of organic producer)
AHRIRPEY OMER] & BH P FLR S, AREMEIZED DMFHEE L LT A —T=
Y 7 7T a—Y—] OIFFNRTLBR I TN D,
%84 AMELEFEZ DD DEL: (Requirements for Organic producer)
BREAEFER DI DBEELHUE S, ABEAERE T 1 2 L AR OFGFEZ 2 £ 281
B3 %,
9%k Ao, @& OES (Import, export  and trade of Organic food)
8o RITITAERMOBA, BEKOES IOV TREIN TN, 9.1 HOHFT ME
Bh fiklRS L ORI, £ICET 2 EEB LORMERIE 13 F£OBUE 11 124> THE
TORERDD | ZENLMENTND, £/, 932 O T ERRREKEIIC X - TR
ITINTA 7R E T, AN AEOTH L LT 5, | LE#ENH 5,
H3E HAEMOFEGE (Certifcation, labelling and registration of organic food)
%10 S5 FRAEREES. A HEEPE K OV OFRGE, XEk (Certification body, certification of organic
production and product, registration)
10.1 BHIZ, AHEERED R OA—T =y 7 fdh, &R OB OFRREATT O HBI & L.
OF & FANOF FIHEBADFEE U 7 iR
@F v AT B R S LTS O FBE RS
DHITHNATND,
15 ARELOr I, v— 7 KUK (Logo, Mark and Labeling of organic food)
AR AZRNT Hn T L ~—7 OB Rld, A TIIEA T, ARAEEICRIT L
BITRREIZT B,
12 5 AHEMNARE. AR OE R (Organic production, Control on organic food)
HHREMOE Y, WA, i, f@mos, Il 2 8HIE, L elk, ERLEEH
5, EFE L, HEREHENE0]R X OCEE COEY, Mk L OZ OFM B ORYHR
BRI X D,
B 13 5k REROREITLOLEAOHEE  (Measures in case of infringements and irregularities)
% 14 45 %#%) (Entry into force)
ZOERIT, 2017 F 1 A 1T BB TSR TV D,

BB VEM R FEBORREE R COBBY IZ L 5 & AEEMED NICAEZEICET 2RI
HV 201641 HEDIEVIRD Hv, 242017 4 11 HERR SN D FETH 72038, 2018 4
3 AR TIXELE AR S TORW, FHRIOERITIZE BB B > T\ 5D, ERNAITIE,
UTFREEND L TH S,
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TINVDREMELZOMMICE LT, LA INZEBM B ROLNE Z ENTIRIND,
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o e ERTH O NTEE Y IIESEOBER RN AETE L TV DL, BELWRA T,
LTI BFBICLDFEORBI R ENRIDZEbZ24H Y, BEBEROEBE LTI, 29
LT RIAEDTZD DA X — LB ZNWEF 25, LRI, EERF—0F LTI Té@
]« FeARTE, £ LT, 2 E TIATbi QO BRSO IR 5 T — % 27T,

o {iFERIT
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Z 2T, U—a AOHEMOAINEZE MRS D ITIT/ N & KRN S5 1 - HEREALER )5 1%
EIRFTT D MEN D DH & ATBHERE D HRRI 20T T AR KT D W O RTREME D &
DB Z R Lo R, BRI KRB B O X — T v TF UG & & v IV B
KFOREFE (LUF, MULS) 23 /1B & U TE E4v, 2D OB 2 551 Ll A sER
ORBRETECH INEICBE LTI b a bt a1 T o7,

MULS (X, fE2k0> HHEAEAKIZ BA 3 2 AFFEICH D ML A TNz HIBBFIEER O 7 FUEZd= A3,
HEREALARHEA & L CO T —a MIREFRZFF G, U — 3 A& o - 4R OHE LB
SITHERR O B RN, EIIL Y — 2 AHEEOFET RO FE il AR Lo, AL, HERE(b
BSOS L DR A 1T 9 2 & Lo T KFES OFOFRBIKIT DN LD,
IR DBSRZE D B RO T A FE 2l > TH/ANR OB R R 2 488 L2 ORI LB 217
DT EIT LTz, FT, AFE SN HERE 2 o TGN ORBRE S T Z ORI CRERD D AR5
ENTEIAEDIZONTHEETABREZ EET D 2 & & Lz, REOBIBIZE T 2 A7
BRBROERICEEL TH, T, V—a bz lioHEIE L TIESS, HEIEDOBRE ZHET 5
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T2 DFEFERBR D FIEZIZ OV THYE ~OFINBEE 21T > 1=,

RX—F VT N, BRILEIR DA 2014 FEICRE LT by TR T — 27 2 MRHICH D
RBUEFE S T 5, T OHEGTrk, EWNAEO RBUEE IR E Th 503, SERFERIR N
F43 T KREICHEH SN D 43I B EE SN EZ ORI TH 722 b, K
Y OB N T — 3 haflio CTREICHEH ST 24 HOHEILICHR A KD S 51T, 4%
INTeU —a YR E AW BIEMAEICBRE LIonE W o BRI o T, ZD78,
U — 23 WA o T2 REUES R S B 1) B AR O HEIEALALER & AR PE S LT HEE 24 > T g
BB T 2HEBROFERIZ OV TAEEESGL, ZOX—FT LT UGB T 2Rk
RLERERER 2 e SIS R4 5 72 012, BN I\ T EE 24 o 7= HERR L ALEL o B HOW T
Hifgizna B Z o7,

72, MULS @5 & X —F VT Bl CHAERE ST HER 2 - 7o R BR IX, 2 hEho
I Z B - - B E 2 5, 7238, MULS KON —F )L F U Hc B 1) 2 a0
FhilZ G 72 > T, AT O & SRR M 2675 MOU O MOA % #ififk L TSR
RRERBOFEM AR L CTEMET D2 & & L,

3-1-1 V—a AOHMEAVEIZES T 2 MEED 72 DG & FAA B D FA 7§
U —a LADF L IVIEIT B ESMYE (BHM) 2REET 5729012, LT OB EZRE
LCiERBRZITHY> 2 & & LT,

[ 1] 7— 2 s &2HER RS & L TR (LR I b /e B A4S Z LI2 kY,
BI0 IR LoBRE DI EYIMTRERMEENEETE 5,

(G 2] & a0 TITEH/ NRBL OB RS 5 1,000 BT VFLA A il 28 2 KA
MR ENGFET HZ 0D, EHLLOMBREEICH L THLY —abzfo7o%
AHERAEFE F A RETE D,

[EE 3] AT —a AHIERESGO FEG R (B3, WENE, AWiEtE) ([2ahR
WY o, IRIEHEMSOAERZSRORADN R S ZEMERE,

(G 4] U—a AHEEAZE L 2L THE SN D BRBIEW OB ICHEH L7258, 1B
DEBRWEIZEDR DV | 3o, AFE ST REM O MBI BRI &
N5,

[F5] TN TIH AHLEEGCRERENE LI RRDZ L0, ThENOZH
W2 L7e U —a D a o e BB FIEAIREZTE D,

[iFi6] EANTY—a AOEFEICLEREMCHMEINBEM TATTE, V—a A58
HHIES 5 Z LR TE D,

LD 6 DOEHE EIAET D72, LU O X 5 7e BARN) 7250 AR D A5 $ % e
L72(X 3-1 BEV3-2), Zds, AHARBROIRELFTIE, MULS & X —7 LF M5 00 526k
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[543 E L, #2438 & FANCHERBNFIZONWTITHEDbEZITI L & bl ZOME
72 FEH A X % 12 DI T NN OREB O F2F R S H 1T L TR O HAfrfe 8 21T - 72 1T,
A AR O I & ZERE L 72,

D—aLDEVINRHCRERFICETIRAEABROME

HREDEM RAEFABREOBE BT ]
1y BT =EHET—ak ® T e ROERAL :
EE ol R A o R v MEAEOED (KHBER. PYEZLER)
EoRRER ) EEEROSATH OB OB MuLs
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3) EVILOERAREHERAN Y FBOREERURS 3 e
TE:I';H—&%AE@E*&EGJ ) 3 TaLEOERAEH 0T T LEROFEEEOEE

v XBRERICEHSWMEDR UXREMFEIAR
v BAMBRAFTELAREROH HHILDORE
vV RREMAFOLHOBMAE

MULS

3-1 FAAERBROWEEE & 1 /bR
il - BIGRIERS & DT A A LT JICA AR

J—aLDEVTNICEITHHEESHICET SR O-HAEHAERO EREE
SAEERlE B s8 | 68 | A | 88 | eA [ 1A | mnA | 128
D—ALZEE>T-FHDOHBIEHR
wen TIVEMBERE (MURRRREE
£ U )
st:-'r‘;ﬁpwﬁ(xﬁasm&gﬁz)l ‘ > (s
mEnzE @

E=SYLT

EVIVERBERR (MARREREE) T=HUVY R
R—FLFURBARRBRELEE) PN
PSS LS
FRRALE 5347 (SESFRRRR) )4 Y e
BEEMEE T
FRREDDH ¥ %
AANLEDRONE

E=HYLY ¥

W * *

EDFRIES :
FEMAHRERE
TUTNERREAS (SRREE) } 42 5 —aqs
RN T AR E SvaE =i
EFEA HHRERR iy 4 rorals
EVTVEMBFERE (MIRBRREE) TosyLy Ry
R—TILFRR KRR REREE) - 3y
RybRERB
TBOIEEN g
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TROYEMES T (REERE)
ﬁ%@lﬂlﬁl&lf SRE
MR R UERERRY NS, BB
ﬂEM RS

3. U_}'ﬁ‘fﬁﬁ ﬁfi%}ﬁ;ﬁi{ﬁgﬁ:ﬁﬁ KRNEORRRE
X (O N =5y — s
AR O R ORE R L T
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RN OAFRE = e—
BumE
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e

32 FHEREBRORAFY 22—
H B - BEIARIEERE & DT &1 % KT JICA SHA1ERk
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3-1-2 /NFRURZEIC AT TSR LA ER I BT 5 U — a2 A0 FEM (MULS)
(1) HEREALEAER

T RER Tk

MULS  [#1%5 D3 B D/ NFEES RS2 CTHEH S 2 K53 B D /D 70 38 % 3R BR [ 5 | TE O,
ANF FAEETEDBIT L 2 KTE LTV, HEEVALEE 21T 5 F5iEa VT /N R ZE
BT DU —a hxE ORI LB S EZ SRS 5, 70, HEE (L O FRTLEE & LT3
IZEDL ERGEZRML, BEEERELEZ 04 BEICHET 2262 8K T 5, (BE3-1)
REBRKIE, V—a k10, V=2 A5 D2 RXEHREL, TNENFEEED 1%DOEIE TH
mu., 2 fEO T —a A0 RELET 5, Fio, K1 HEEROBRE D7 <A I
DAORIREINC B HEAR A AEFEFRE ) E WO RHEEZ A L T D Z L 2 FEIET 72012, ke
FEhti L7 WX (Control) & PO 22 23R X 2 KA RET D,

¥, SN HER O SEIC DWW T, HEE DR HEE & L CRBIE 72 FHIIC R =
ND/IMEEOFE 2 AW R FERBRZITV, U — 2 AEINO A ELHE AR O [F SN HEE O S
WCH R DB EHET D, WAZLUTIZELD D,

1) #BRX 1 3 EfH#H) (xx-30 & %D
HERIX . 3 HHAMOBIZ 1 » A 1 BIOEE TEE 3 FIOHELEZITH (WS BLOWI0)
RPRX ¢ 3 HMORNZ 1 » 2 1 [HoOEIE TEEH 3 RIOHEEEITH

2) ABRIX 2 (9 [FHEHR) (xx-10 & FKEL)
HMERIX . 3 U AMOMIZ 10 BiZ 1 BOEE THEE 9 BIOHEHLEZITH) (WS BLUNWI0)
SHHRX 0 3 AEIORIZ 10 HiZ 1 [HOEETAE 9 BIOFHE1T 9

3) MAIEHA
{BZ253HT - B XAZ DWW T, BRERBALART R OV 3 W A% O 7 V2 8EIL, Z£d pH & N, P,
K ORER VEGRIREZRET 5,
AEPTEMEIHT - B XIZHOWT, RBRBAMGTE 1 v Ao o IV 2RI, 2 H 2fliole
FHF AR A ER 5

AR BT« B XAZHONW T, REBRBAGERTR N 1 AEIZEEH4 Y V28D £ O
WO (F FEY) : Azot Bacillus, Bacillus Spetillus, Achinomycif, Fungus,
JJEAEY) - Salmonella ssp, E.coli) ZFRAT 5
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A HERRALERERAS R

MULS [#3; CTORERIL 2017 45 A 14 BBt S 7z, 1t D43k LT 10kg (R0
H1%) OU—a LS5 F21ET— 35 10 B LIZ4 X 350kg OB > b2 U L
7oo HEREOHHE (UITFTOEE) 1310 B 30 BTV, HERROIREE 134 B FHI L 7=,
(5H 3-2)

U—a N EOB 201745 H 14 H U —a AHEAELERERYS 2017 455 H 15 H

HE 32 RO & RERX D4ME

HERR ORI ERE R TIZ, SH IS BEVIREDS EA LTS (¥3-3), 5524 BiZIEA
TORERX TS50 CE A TWD2, 5 H 27 BIZIZYV — a3 A2 RN L 72HERE D 273 60°C % B
ZTCW5 (BE3-12), V—a AHEEOIRE X 10 HEHRFORBX & T, 11CLLEY |
F-U7=, MULS [T, HEARLRBRBAMG 11 Hi2I12 10 HE##BEo v —a L 5 HEToh
IRRIX(53C) LD b 12,6 CRVY 65.6 COF ML ZFLsk LTz, £72, 10 HEHRO T —=
A0 HEECIERRK LD B 10.6CEV 63.6CL 72 o7, ZHICEY, HEDOREIZY —=
LEFRNTDHZEI2ED 11 BUNIZ 10.6°C~12.6°C EH- L, #lcU—ah 5 TOEHBK
TN ERH LN ST,

10 B EEHRHEE OIRERIERE R TIE, 5 A 15 BLSIREN EF LIEDTz, 7 —a LR
XHEAEIZ S H 16 by br— /XL RAREDN BH LifH, = hr—/LX &g
U CHRE O @V RRED HERF S VTV e, fRERICE D —IFICIREN TR - 7223, ZOF[E 5
A 26 BIZFES SN iREREIZOW TR, T—a A5 HEAEN 65.6C, 7 —=x A 10 HEEN
63.6CL 720, ZhiEay bo— VK@K 53C L0 ZREN 12.6°C. 10.6°Cra\ G # &
ol (K3-3, GHE 3-3)
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J—IaLDHIEEERIERER
B
I CC) MUL S
70
60 A
50 1A
40 Y
30 /'/’% Control-10
% > “Q§£\C?‘5égi ——W5-10
1
0 LI L L L O L O O L L L L L L O L L O L L L W].O'].O
LOCDL\OOQOHNCQﬂLOQDL\OOQOH‘_.NCOﬂ‘lOQDL\wQO
RS I S A R R R R X R R R R RS e e e e e
D S
H ff

K 3-3 U—a AOHEARIEERIERE S : MULS %
HiL © MULS 25555 5

ALY, WI10-10, W5-10 . xfHE[X-10
20174E8 A2 H

IR 60°CITHE L 7= HEAm
201745 H 25 H

v HENE AT AR - MULS

20 HEICERB L 72 HEE O 3 AT s R Cik, 30 HERE Y — =2 4 10 HIEOEHREN
1.61mg/100g £ b2 <, 30 BEHEXIRX & T 0.14mg/100g 2\, Dbt 7
— 2 AHEREAS K IRIX & Fhig U CIRSE D32 E < o7z, (K 3-1)
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# 3-1 20 A BICEE L =HERR o bS5 pr ik B

UEWAN [ AN N2
- A o EC | #i% 05 {bZR%sr mg/100g | JRE
ds/m % N P20s5 | K20 %

1 | XHEX(W 72 LHERE)10 B4k | 8.5 0.733 | 0.35 | 204 | 1.51 | 14 | 1.25 | 544

2 | WS HEE 10 H 43 8.5 | 1.063 | 034 | 320 | 1.53 | 1.6 | 1.39 | 57.1

3 | W10 HEAE 10 H ffiise 860998 | 033 | 298 | 1.52 | 1.5 | 1.25 | 55.7

4 | PER(W 72 LHERE)30 H f:fH: | 8.4 | 0.900 | 0.29 | 26.1 | 147 | 1.3 | 1.41 | 55.2

5 | WS HEAR 30 H fF#R 8.7 1099 | 032 | 29.7 | 1.45| 1.4 | 1.59 | 56.8

6 | W10 HEAE 30 H fiise 8510999 | 038 | 359 | 1.61 | 14 | 1.55 | 57.1

8L : MULS 3BR#5

90 H EIZEREL72HEAE DT R Cld, U — 2 AHEE ORI & T 0.14~
0.41mg/100g %< . DLy b U — 2 AHERRASKIFR K & el L C RS b3 hMc %< 72
o7, (3 3-2)

# 32 90 A BICHHEL LI-HERE O b Z o Hr ik BR i 5

Ne Hp X pH ds/(fn iﬁ;’j NO3 ;Kiﬁﬁiig/ loolio }7; /fg
1| *EX(W 722 LHEAE)10 HEfi#e: | 8.1 | 0.812 | 0.4 | 233 1.17 1.1 1.13 51.0
2 | WS HEAR 10 A f e 8.0 | 0900 | 03 | 26.1 | 1.58 1.5 1.17 54.0
3| W10 HEAR 10 H ffidh 8.0 | 0.853 | 03 | 245 | 139 12 1.13 49.0
4 | XIRX(W 72 LHEAE)30 HegfRs: | 7.9 | 0.824 | 0.3 | 23.8 | 1.25 1.1 1.14 53.0
5 | WS HEE 30 A fgEf e 7.0 | 0900 | 03 | 316 | 131 1.2 1.22 51.0
6 | W10 HEJE 30 H f4H#: 7.8 1 0900 | 03 | 26.1 1.46 1.3 1.04 49.0

HiL © MULS 250555 5

T HEAEALERER & HEAR ST O A

INBUB SR HEE TI, HENERBRIEER RS S W e OISR EHERS S RAF iR & 72 D
W5 HEENIR TH D & EZXBND, ETHIEOEESITHBRRR LD . UV —a AHEET
FRIZ SR OMED LAY o 7ol ABLZERCS 236 BRIX & i U TN DM 28 B 5 iviz, & o
RED /DBBRZE R T HEE TR W5 HEIBIZZER A H Y UV —a A& iR 5 2 L
(2 X DALER DEINZENR R H D LB DD,

(2) FEIFERBI LR » MR

7 BRI
MEBHROTE : U —a LR GRERCARE SN TU—a AHEIE) ) ZBIL T, RHBRE
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FORy MR (BEEERR) 2175 (COHLE DRy b N FRR v 7 A KE
Pex R EZ 2fil), #3220V BRGTETITE 3-4 B,

1) FEAHER

3-12()OFRER TS SN RBRIX 1 & 2 OFKOHEIEZ AV D, &R OHERIZAK S 20
TR E R L, ¥y — VICRE-Z R E X ITRBRIG AR LEFEORN 2 BT 5,
(G5 3-5)

2) Ry MK

3-12(D)DOFRER TGS SN 7RBRIX | & 2 OB KOHERE A2 FV T & 3 B X SRR EHEIZ LS
SRIERR AT ), FROHEREZ DO H HEITEA L, ¥ XX — N EHRE LGEBISEE
119, (5H3-6)

MERIX 1 CAEEINT [U—a AEINYER ] 220 B £I2 10%0OEE TRAT 5.
MERIX 2 CAEFEINT: [U—a AUSINHER ] 220 H 12 10%DOEE TRAT 5.
SHRX CAEPFE S [V —a ZERIYEE ] 22D B £I2 10%D0EE TRET 5,

AEIRE : FER, AFRER)OWE., EFFREOTE
ERiET - MULS O 3572 =

@FEPINECS OYNFE-
HH3-4 ZXREHEMOTERFBIOR Yy MR

:
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1) NAFEOHIEFAER 201746 A

BHE 3-5 FERBROINE

COHE VTR L RETEOR T

BE3-6 HIOBAKZOR v FOIREE

A FEEFRERAE R
FEAFRBROMERIL, 10 HERIEO U — 3 AHEESEM O R FICE O IR N o, §F
W2, V—a b S ZRMUIHEEORIFRN —Fm <, XD b 34~9 R 1 MK
3-4),
%
120 ¢
100 +
80
60 +
40
20 gl
0t

Vi24 VI/4 VI/14 VI/24 VII/4 VII/14  VII/24  VIII/4 VIII/14

i
=1 Control-10 =2 W5-10 =3 W10-10

3-4 FEEFRERFEE - MULS [

HL © MULS 35RS 5
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U ARy N AREERERAE S

By DERFRERAE RIC OV TIL, 30 B, 60 H, 90 HEEROAHEIEIZI W T Y —a b 5 HE
AE X5 B B AEM B B R EWEER & 72 o 72 (1% 3-5), #712. 30 A HD 10 H ffii#Ro W5 (W5-
10) OEEIL 2.18g Lk K&V, [AU 10 BHEHEHEOX X (Control-10) & Ht~XT 0.28g H
W,

Ry hEEHRER

it @) MULSH /R 15
2.5
2
1.5
1
0.5
0 Control W510 | W10-10 Control W5-30 | W10-30 Control | W5- W10-
-10 -30 -70C 70C 70C
® 30 days 1.9 2.18 1.99 1.9 2 1.86 1.7 1.64 1.48

m60days| 1.86 1.9 1.37 1.57 1.73 1.47 1.79 1.65 1.41
m90days| 1.4 1.55 1.45 1.5 1.71 1.4 1.03 1.26 1.17

B 3-5 Ay MEERGRERAER - MULS [#%;
) BERIX T [-70C) IHERROIREEA T0°CITE LTz DT 2 OEKTH 573, EEEOHEIIREE 70°C
FTELTWARDOT, HEHEE,
HIBL © MULS 3R BR5S 5

T REIEREBR LR o b BT ORE

FEIERITOWNWTIEL, FRCT — a3 A 5 HEEXIZB W TEER@EWER Th - 7223, FRIZxHR
K EDOHERZTIALNR, L, Ay hEEEREBREE IOV T, 2FRBOAHEIRIC
BWTU—al 5 HEXDBROIEMEEDREWEERE o7, 2, 2RBRXIZEB N T
30 HEREUHMEREIX & bbi LT, 60 HEREHEAEX & 90 HEHHEAE X D AEY E &5/ S U B A)
MEBNTZ, ZHICEY, INRBEEICH T 2T —a AR, U—a L 5 BHRATH
V. 30 HCHEREDAEFENFAIRETH D EE X HILD,

(3) HERE DA MEREAT

7 REBRITIE

1) U — = NHERE R ORA SO E

THEE U — o ARRETHEIE A . MULS 5060 7Y v 735, 4 COMMEICIRE
E7=30H, 60 H, 3L HOU—a AHRE, HEMAMIEEIZETIE 5720,
FEAFARBROANT 25+1°C T 1EMRE T 2, WEWERERIE OO, HIEO EEHA5 10
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SRR A VERRT D, IR D B E TEOm S5 100 uL OFEERIH L, X7 7V 7
CEEHOEBTOEDICENENRBEERERT FT XA b —2EROME L OEHEIZ
AR 2, N7?97ﬁi3ﬂﬁM8ﬁW%m%’\Eiﬁﬂ%ﬂﬂM~SE%%%%
WCRHAIG D, 0Bl L BRI T e s o NN O AR &2 SBET D -0, BT LWER
MO ETHBST b, ZREORERILCEEIT 5,

2) U—a hHEET O RBE, YALEXTHE. B3I

AEIIREICEEL L1610, AL BT 2R RZE0 ARG H 5, Z Ok
TiX, SEIIWMSNTZT —a AREFETORETH D 20~70°C TOHIL T, HILE X
7. RIBHE., &D5WIXHRINOAEIFITEL 52 5008 5 0 EEET 5,

A RERFER - A

MULS @35 OHEEORBR M OGNSR Sz 7 7 U 7 ok, 30 HT 1.6
x103CFU/g~8.8x105 CFU/g, 60 H T 1 x 10° CFU/g~1.2 x 106 CFU/g, X 90 H T 1.1 x
10° CFU/g~1.8 x 10° CFU/g TH -7z, W5 & W10 ZxFRIX &L Lblgd 2 & BRI W5 D7
TUTRE 30 H, 60 H, BLT 90 HEOMAEMBOHINNE LWRRE -T2, (3 3-

3. X 3-6, 3-7,

BILOEH 3-7)

#£ 3-3 MULS [#3D & # O A LGRS R

No 30days 60days 90days
Sampl
T Total bacteria /cfu/g
1 Original manure 28.6x106cfu/g
2 Control (10day) 35x104 cfu/g 46x104 cfu/g 59x104 cfu/g
3 W5- (10day) 88x10¢ cfu/g 121x104cfu/g | 186x104cfu/g
4 W10-(10day) 59x102 cfu/g 83x102cfu/g | 101x102cfu/g
5 Control (30 day) 28x104 cfu/g 33x104cfu/g 42x104 cfu/g
6 W5- (30 day) 67x104 cfu/g 89x104 cfu/g 98x104 cfu/g
7 W10-(30 day) 54x102 cfu/g 68x102 cfu/g 72x102 cfu/g
8 Control (70'C) 16x102 cfu/g 10x102 cfu/g 11x102 cfu/g
9 W5- (70°C) 35x102 cfu/g 21x102 cfu/g 24x102 cfu/g
10 W10-(70C) 24x102 cfu/g 18x102 cfu/g 13x102 cfu/g

1) HEBRX T [-70C) 1ZHEEDIRED 70°CICE L2 BT HDOEWTH D8,

FTELTWRDOT, M,

Hi L - MULS 2B ik 5

LI, [tk
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2000000 1200000

1800000 -
21600000 - 1oooooo
£ 1400000 - 8
$ § 800000 =
§ 1200000 ~ uControl 10day § u Control 30day
& 1000000 T Ws10day 5 B = W5 30day
= 800000 +— - &
3 = W10 10d 2 1| =\W10 30day
2 500000 ay : 400000
2
Z 200000 - —
0 i
30days 60days 90days 30days 60days 90days
3-6 10 HEHIRX OMEMHER 3-7 30 BB OMAEMHER
HiBL © MULS 3B 5 High - MULS #0575 5

B 3-7 MULS [0 &3 Of A MBS B

v ARERAE - R
R BIL, MULS B30 U —a AHEIE A SITRIBE S, VLR TS, il b B S
7273 o T2(5% 3-4~3-6),

30



# 3-4 U—aLHERTOKBE, FAEXRTE, 35X RIIOATEG0 B HEE)
FRBAEDRR  + BRI - R

Sample name spp spp eggs
30days 30days 30days

"- Total bacteria /cfulg
— Original manure

n Control (10day) - - -
n W5- (10day) - - -
“ W10-(10day) - - -
“ Control (30 day) o = o
n W5- (30 day) - - -
W10-(30 day) - - -
n Control (70°C) - - -
l‘ll W5- (70°C) - - -
n W10-(70°C) - - -

HIUBR : MULS 3B 5

# 35 U—alHERTOKREE, YALEXTHE. BIOHRIIOALFG0 HHERR)
WERMAYRER  + BREH - R
Sample name spp spp eggs
60days 60days 60days
Total bacteria /cfulg

Original manure
Control (10day) - - .

W5- (10day) - - .
W10-(10day) - - .
Control (30 day) - - .
WS5- (30 day) - - .
W10-(30 day) - - .
Control (70°C) - - .
W5- (70°C) - - .
W10-(70°C) - - .

i

#it . MULS #RUBR#AS 5
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# 3-6 U—alHEETORGEE., PAEXTE. BILOHRIIOALEO0 HHEE)
FIRMAYRE  + R - RRH

Salmonella. E.Coli. Parasite
Sample name spp spp eggs
90days 90days 90days
Total bacteria /cfulg

Original manure

Control (10day) o = =
W5- (10day) = = -
W10-(10day) o = =

Control (30 day) o = =
W5- (30 day) o = =

W10-(30 day) o = o
Control (70°C) o = =
WS5- (70°C) = - -
W10-(70°C) = = =

i

# - MULS #RBR S 5

T AR L TR AR O
NS T OHERRIE, I W5 HEIEDOBZEM ORINAZE L < WEMAEMIZEI LT
bR S o Tz,

3-1-3 RHUBERSE A - HEIR LA ERIC BT B U —a AOFEME (R—FLF U 855)
(1) HEAE L EER
7 RER Tk

X =TT MG TR, BEAA FLUIEY AIRE) B X OB (F 24 L RikFES) BB
LZ 800 FHZBE LTS (K k- TLH), HEAEN IR SN2 EITAKSENEL
KOTEZEST D, £, BRFEDLOHH SN O EITZDLODRBALIZEDNRZ W, Zh
LOFFEEREZ, MTOELREAL, ZNE T TRETHIHAITITRIIC L - TEDLLR
AT R EOEANEITD, Flo, FRTLEL L U THEICEDS LR ZRINL, EEERHE
eE 04 FREICHET 2 2 L2 ARLLT S, (HHE 38)

T D OHERBAL BT 205 U T ORBUARES RS B 1 d U 2 Bl A 4 2 HENE L AL B 5 1
TU—a D[ EMEFGET D,

ABRXIL, V—a3 510, V—a L5 D2 REREL, TNENFHEERED 1%DHIEG TH
mu., 2 FEHO T —a AORELET 5, o, KL OB D 72 <E I
IO RN REHEAEEFEFRE) E WO FREA T LTV D 2 L 2 FEAET D72, k%
Fhiti L 72V (Control) & FEHED SR 722 23R IX 2 X &R ET D,
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¥, ERE SIVIZHERE O A EIS DWW T, HERE ORI TR & L CRBIRIZ2EHE RIS

MDA OFE 2 AW TR HFRR 21TV U — 3 LEINO A ELCH R O [HEBS HENE O B
(B A DB EMET D, WAZUTIZELD D,

1) AR 1 G EHEH) (xx-30 &KL

B X 3HHAMOBIZ 1 7 A2 1 BIOFIETERH 3 RIOHESEEZITO (W5 B LTNWI0)
RRX o 3 HMORIZ 1 » A2 1 [HoOEIETEE 3 BIOFEEEITH

2) RBRX 2 (9 [EEFR) (xx-10 & FKFL)

AMERIX o 3 U HRBOMIZ 10 BiZ 1 BOEE THEE 9 BIOHEHLEZITH (WS BLUNWI0)
SHHRX o 3 HEIORIZ 10 HiZ 1 [mloEE

A THER9 BIOHEHZAT S
3) WAEHHE

(BT« 5 KAZ DWW T, BRBBART R O3 W ABOY T VBRI, Z® pH £ N, P,
K ORE R OESBIRELZHET S,

AEMTENESIHT « B KIS HOW T, ARBRBARE 1 » A0 TV EERL, 2 r ¥ 27
AR A TR T D,
WA AT« FRKIZHOWT, BRBRBIAARTAR N & HEIZERE 4 B 728U, £ O

W OHER (B AEY) : Azot Bacillus, Bacillus Spetillus, Achinomycif, Fungus,

JRJE A« Salmonella ssp, E.coli) A&7 5,

RFEERILONE

B E A REE B L O AR
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a L —IZ KD

U —a AR

A=A N =Ry et Y ik 2

¥ e

HFH 3-8 X—T LT U

B DI EZR 2

E U T HENEA L AL EE D A 4E 5

A R R

X —F )T R Tl MULS |35 & 130&E > CTHEED 2 > R3 20t B D 7-6D, B2

L7z, (BH 39, 3-10)

10 B g HRHERE o 15 I ERE B lz oWV T,

AR 208 U T — 2 ARINXHEE A3

SHHRX 0 & SR SHERF SV T DA N A B 3072 B imii 13X, U — 2 A 5 HEEAS 60.0°C.
T — 510 HEREAS 65.0C & 72 0 | ZAUE SRR R A i 45.0°C L0 £ 24 15.0°C, 20.0C

EWRER & o7z, (1X3-8)

FEEIREICOWTIR, 10 HEE#BX TIZY —=2 4 10 HEIEAS, 30 HEHELX CIIY —a
LSHEE L 10 HEIE N FNEF R LD b AEEICEWER L o7z, (X 3-9)
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EIC KX DHEEHHE 201746 A 8 A

HE 39 ERIC X AHEIRBE e

10 BEHHROHNE (BEEA:W10-10, W5-10, XFHEX-10) 201747 A 28 A

HE3-10 % OHEE

IRJE(°C)
70 +
60 +
50 T
40 +
30 T
20 T
10 T
OE:—|—|—H+|—H+|—|—|—|—H—|+H—|—|—|—FH—|+|—H+H—|—H+|—H+|—|—|—|—H—|
<t 1D W N 00 OO O 1 N O < 1N O IN 00 OO O 0 N O < 1n O N
=SS S S A Hd A Hd A Hd A AN NNNASNANNAN
S ST
> > > > > > > > > >
H £
e Control-10 = W5-10 e W10-10

3-8 U—a AOHERIEERIERER  X—FT VTF B
Hid : MULS #R5RfG 5
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60

58 I I'

%k %k k sk k

56

* %
54
052
;fgso
§48 .
46 -
44
42 -
40 . . T : .

Control-10 W5-10 W10-10  Control-30 W5-30 W10-30

*:p<0.1 **:p<0.05 ***:p<0.01

3-9  HEAEOFE IR T e
Hi#E © MULS 3B S 5

T HERE ARG R

60 H HOHERE SV T Z I L ALl a1T o7z, X E AT WS D%
FDY 0.56mg/100g, U 21T 0.3mg/100g 25 < . HEMEDA LRSI ITEIN Lic, £72 0 UL
W10 TxHRX & i LT 0.3mg/100g 02> 7=, (3% 3-7),

# 3-7 60 A BHITEEL L 7-HER DAL F M ik Bt 5

- A oH EC By NO3 {b7FA53 mg/100g
ds/m % N P20Os | KoO
1| AR (W 72 LHEAR)10 B B 7.22 1.666 0.7 50.3 1.03 1.3 1.0
2 | W5 HEAE 10 B i 7.51 1.655 0.5 52.3 1.59 1.6 1.1
3 | W10 H#E0R 10 H fEiee 7.34 1.941 0.4 37.9 1.37 14 1.3
4 | XKW 72 LHEAR)30 H e 7.29 1.918 0.8 60.7 1.10 1.2 0.9
5 | W5 HEE 30 H it 7.32 1.998 0.7 69.7 1.58 1.4 1.0
6 | W10 HEAR 30 H iR 7.34 1.926 0.6 61.7 1.39 1.2 1.0

HYBR - MULS 2B HAE 5
T HEAEALERER & HEE O HTRE R O F & 6
KA EZERITHEIN CIX, U — 2 AHEEIC B 7238 EE 0 T, R W10 HERCiX 10
AmEfEEE L 30 B, E-BABIREICOWT Y W10 HEEOEBEENGEICHERE LT
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B2 ENR BT, HEIEOALZ TR R DI, U — 2 AHEE TRICE RNV UEEOfE
N B3 oTo il ABSERRSY AY e FRIX & bR U CHEINS DM 3 B S a7z, LA EIC kD | KRR
JEZER T HEIR CIEARIC W10 DHEIR(LICBIR R H Y . U —a AEIINT 5 2 &1 X 0 b5Ak
SO REN DD EBZEZ HILD,

(2) FHERBRI LR v bR
T RER Tk
3-12Q)7IZNE L TIT 9,

A FE AR BR RS R
FEEERIZOWTIL, 10 HEHFEEEO W10 M b EWEEREZ /R L, HRXSC WS b
TTI~14 R A > hEv, (K 3-10)

%
120
100
80
60 -
40
20 -~
7 V1/8 VI1/18 V1/28 VII/8 VII/18 VII/28
Days
1 Control-10 91 86 83 79 76 75
m2 W5-10 87 79 85 80 78 77
=3 W10-10 92 93 80 89 81 81

3-10 FHEFEREAER . X—FT VTF M
HYBE - MULS 28R s 5

AR

Ry D EEFRBRAE ROV T, 60 ARRHEIEIZ L 2 10 A O 7 —2 A 10 HEEX O
TEMERED 644 Lixkbm< ., MM LT 1.54g EHYVY, £/, 30 BEHE#EOY —=a 4
10 HEAEKIZHB W T H EVMEE A B vz, (K 3-11, GE 3-11)
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Ry FEEHBRER

it (9 R—FLTF LIS
L
6
5
4
.
2t
X

0 % % % % %
Control-10 W5-10 W10-10 Control-30 W5-30 W10-30
ARBRIX

3-11 60 ABHEARIC X B v MR RBRE R « X—F T 4
HiR : MULS st Bris 5

Ry MREET A P TDIZINAEDIEHE Ry FEEET A R COUHERTOIZ D LA
20174E 6 H 29 H 201747 H 4 H

m

BH 3-11 AR bR

T IR LR v NRBROKE

FIERIZON T, FFICT — 3 2 10 HIERIZB O TEEREWET T o 7228, B icx iR
XEDHERZTRONNEEZZ D,

Wy FEFERBEE RIS OWTIR, 10 BT — =5 10 HIEX DS bIEEEN K&
<L 30 HEHREOU —a L 10 bEWMEAR RO DR E o7z,

IHNOORERLY KEMEECHT 2T — 2 AHEIRICIE, V—2 5 10 RMTH D
EEZHND,
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(3) HERE DA VERTAM
7 RBRTIE
1) U— = ZHERE R OB A AR E

LU —a AR RE TR R, X—T AT UHSGN LT S L, ACOBTEE
IR L7230 H, 60 H, BXLUN90 HOU— = MR Z . HESAMIEEIZE TS 57
W, FFEREBROFNC 25+1°CC 1 HEERIET 2, MEMBEREERED O, HEIEO EREHEH
5 10 fEA IR ZAER T 2, AR BE & FEOMm G225 100 ul OB R L, N7 7
V7 LEEBEOLEBOIEDICENENKBERERT FT XA M — R ROBEFH M OK
AT S 5, N7 7 U TREHE 37°C T 48 RS IS, BEERET 30°C T 4~5 AE
BRICEHIT 5, 0B L - BERIIME 25 TOZ NN O AR E BT D720, HrLw
ERIO ETHZEDT., TRENORBRILCHRIT 5,

2) V—a B OKRGE, YLVEXRTE, BLORIFOAELS

BHITREICEEL Lo T0, ARRELGRT OWIREE SRR & 5, Z Ok
T, BERICFENMENTZT —a ARBIETFTOEETH D 20~70°C TCOHEAE(L T, F T F
T, KIBHE., HDOWITHINOAIFITEE 52 508 5 hERGET 5,

A RERAER - A
X =T VT G OHEEORER M O G2 B E M SN2 7 U 7 OfE0E.30 H T 321
CFU/g~8.6x10° CFU/g, 60 H T 283 CFU/g~9.1 x 105 CFU/g, 90 H T 280 CFU/g~1.1 x 10°
CFU/g Th o7z, W5 & WI0 ZXRIX L id 2 & W5 O 7 U778 30 HEDOMAEY
BOEMAZE L, (3 3-8, M 3-12~3-14 B L WEH 3-12)
# 3-8 X—TNF UMD E OGRS R

No 30days 60days ‘ 90days
S Total bacteria /cfu/0.1g
It Original manure 548x106 cfu/g
2 Control (10day) 60x10¢ cfu/g 64x104 cfu/g 63x104 cfu/g
3 W5- (10day) 10.3x104 cfu/g 29.1x104 cfu/g 34x104 cfu/g
4 W10-(10day) 790cfu/g 852cfu/g 913 cfu/g
5 Control (30 day) 57x10¢4 cfu/g 64x104 cfu/g 89x10¢ cfu/g
6 W5- (30 day) 86x10¢4 cfu/g 91x10¢ cfu/g 113x10¢ cfu/g
7 W10-(30 day) 980 cfu/g 1125cfu/g 956¢fu/g
8 Control (70'C) 321 cfu/g 295cfu/g 286 cfu/g
9 W5- (70°C) 416 cfu/g 534 cfu/g 561cfu/g
10 W10-(70°C) 330 cfu/g 283cfu/g 280 cfu/g

1) RBRIX T 1-70C) 1 IHEEDOBEEN 10CICE L OHETI20ERTH D

M. EEEOHEIRIEEIL 70°CE TE L TV T, R, DIT. Rk

HiBE - MULS 28R 5
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u Control 10day
_ +W510day
1 W10 10day

Bacterial number

30days  60days  90days

3-14 10 H R X OMA YR

HIBL © MULS 3 BRfs 5

= Control 30day
W5 30day

_ mW10 30day

30days 60days 90days

3-13 30 A X OMEYHER

g

E
!

E
l
|
|
!

= Control 70C
W5-70C
uW10-70C

g
|

Bacterial number
n
8

g

30days 60days 90days

3-12 T0°CIEKEBIHRX OB

: o 8
Ccontmol (30°Day)

BH3-12 X—=TNTF GO R FEOMAYEEHRE R

v BRBRAE IR - RIER A
ARG R, X—FT VT VB0 U —a AHEIEN LI RBE S, VVEXRT 6, ITH R
HENZho T2, MBEOU—a AERINO 30 HHEE) HIT KRG E S & 7= (3 3-9

~3-11),
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#* 39 U—alHEHoORBE., YLERTE, BLOBRIFOAEA30 HHEAE)
WERAEYRAR  + R - RRH

Salmonella spp| E.Coli spp Parasite
Sample name eggs

30days 30days 30days
Total bacteria /cfu/g

Original manure

Control (10day) - + -
WS5- (10day) - - -
W10-(10day) - - -

Control (30 day) - - -
WS5- (30 day) - - -
W10-(30 day) E - -

Control (70°C) - - -
WS5- (70°C) - - -
W10-(70°C) - - -

L MULS 5B S 5

EE
\

# 3-10 V—alHEEFORGE, VERTEH, BIOHRIIOEF(60 HHEE)
WRIRMAYRER  + Bl - KRB

Sample name spp spp eggs
60days 60days 60days
Total bacteria /cfulg

Original manure
Control (10day) = = o
WS5- (10day) = = =
W10-(10day) o = =
Control (30 day) o o o

W5- (30 day) o o o
W10-(30 day) = = =
Control (70°C) = o o
W5- (70°C) = = =
W10-(70’C) = = =

L. MULS B #E 5

=
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& 3-11 U—za i HREFORBGE., PAERTE, BLORIIOALF90 HHEAR)
WEMAEYAR  + R - R

Salmonella. E.Coli. Parasite
Sample name spp ) eggs
90days 90days 90days
Total bacteria /cfulg

Original manure
Control (10day) = o =
W5- (10day) - o o
W10-(10day) = o o
Control (30 day) = o o
W5- (30 day) = o o
W10-(30 day) = o o
Control (70°C) = = o
W5- (70°C) = o o
W10-(70°C) = o o

i

MULS Bk 5

T PR L IR RIS R R D R

KRBT OHEAE &, KR 30 H1% 0D W5 HERR OB ORI E LV, JRIFHMAED
B LTIk, X DY —a AERMO 30 HHEAED O OAKRBFE R S Tnsd, U—
2 AHERRIIPAE TN 2 A3, U — a2 KEIRINOHENE D B R HH S TR AE s A
L TCWRN D & D3RR STz,

3-1-4 U —a ARIMOFENEY I L ORI S 2 5 2%
() 1EHEETRER S L OGBS ROMmG - &
7 REBRTE

ZOETIL 3-12 BEO3-1-3 TH LI T/NHIE, KBRS 2 ST W 7o HEAE L EER
THEONZAAZ S EICRESNEHIELS IOV —a ARERC BT L TED K 9 7
WL RIET I ERBIT 5, SFTIE MULS ORBRE S BN ICHRE L, /INEE2 R LT
REMRT D,

INEITRERD X 5 R R A BRA L, U —a ARIMOA IS X - THEEMEWIZ 52
LHEBR T 5, WEHB X, AFWRN L IETIEMIC S 2 2285 /gl L, IUHERICIR
DE S LEF TR CHEO D 21T S, £z, WNFEOIHER LR 2 v
O ZRET 5, HHREX, 0-10ecm, 10-20cm, X V20-30cm Th D, WEEZLLFIZ
FL0D,
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1) BRI OFFRIX (AL, @WS (Japan: ELHEEHH) . @WI10 (Japan:EHfiH) . @WS
(MGL:HEEfEH) . ®W10 MGLHEE M), ©4# ZRET 5,
FHEIHAT - MULS 35 [ 55
HIERE - ARG oS, &, RE, HEEOH

2) /PNEOFEARAT & IER I RO 21T 5, £o, IEROIER I
XEEF 2 AW T LR oML ET 5, HHEEREIX, 0-10cm, 10-20cm, 38 KT 20-
30cm TH 5, (FH 3-13)

T O, HHENTORDIEY NEUEL 72> TR Y LM E OHEEIC X
STUTOXLIICHLZ ENTED,

ROTYHH L H ERV—10-15m

RNV RITH NS —15-22 mn

DUANDPHEOEN 2224 i

RIZAS 720 —24 mLL I
KTHRIX 0-10 cm R T o> 30 fE el W5 ELEHENE 10-20 cm PZREE T o> 35870 5l BR
S AR i -

» Y

BHE 3-13 (AR F A VT oo B I E

A IR R

U—a hEHERAX E T —a AR & b2, 2 hr— VX FERERERE
el U C/hEuEEIIEL oot £ U—a s S EEH RO/ NEGYEREN R D &
<. 171 t/hatipot-, £/, V—alh5EU—ah 10 2 U84, B TILY
— L5 KOWENE L, IR TIET —a 4 10 HIEX O T BNIEREL o> T b,
(X1 3-15, BE 3-14)
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I & (t/h)
2.00
T 1.71
T 1.44 1.48
1.50 -+ 1.29
I 1.16
1.00 +—0.89
0.50
0.00 -
Control W 5 (Japan) W 10 Japan) W5 (MGL) W 10 (MGL) Manure
3-15 U—aAHEEEE LTS U — o AHEE & /N BRI R AR R
Hidh - MULS a5 #S 5
. ey " FEEED . W5 ESNH, W10 HEAE
PEOEFRROLE W10 EHEH. WS HEE

Ao WS B, £ xHRX A R )

)

)
AS Y

lcom -::)(v/é"ff‘/' a)

BHE 3-14 /NERKLEFEO L

v AR R E RS R

REIT W5 (Japan : BE#2H) & W5 (MGL : #£IEfi ) 235 10.3cm T—FE<L . KNT
W10(Japan), ‘3, W10(MGL)7Z - 7=, XFFRIX &t L C W5 (Japan) & W5 (MGL) (% 2.2cm
£, (K3-16, 5H 3-15)
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R F(cm)
12.0 +

10.3

10.3
9.6 .
Jd.1

I l 8-3 E

Control W5 Japan) W10 W5 (MGL) W10 (MGL) Manure
B X (Japan)

10.0 +

8.0 +

6.0 |

4.0 +

2.0 +

0.0 +

3-16  U—= AHEIRIC X B EORE OPEREE : MULS B
Hidh : MULS 3B 5=

W10 [ELHEfE A W5 L&)%EH% *izii i R DR

HH 3-15 /NEDORE DL

T BT RS R

U —a Ak B CERGH (Japan) L7285 E L. U — 2 AREIRMGL) 2 £ - 10 enDES F
THYE AT BT 21T o7z, ZOREFE. pH IFHEIEER AKX TR T3 22 = Lz,
TN OB, FRERBHAAITC TR KILEIE MK T L7223, 0o X CIEE 2318
N3 280 2R Uiz, b BRI A HEA 72 D1 W5 (MGL) ©, R\ "C WIO(MGL), W5
(Japan), W10(Japan), “F#DIETE >7=, (3 3-12)
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& 3-12 BUBRBALART & Z2UHERR O THEIATRUBRES R

ERG .

Ne FRBR X pH | ECds/m jﬁ;/fj\ lf;eqw 133? ﬁtfg AT w0

CatMg Ca Mg NH4 P20s K20
1| RERBA ARG 7.8 0.127 0.4 32.0 252 | 6.8 2.40 251 1.5 18.1
2 | xR ERE) | 8.0 0.090 0.2 31.4 240 | 7.4 2.36 1.7 14 17.3
3 | W5 (Japan) 72 | 0.102 0.3 314 233 | 8.1 2.49 34| 1.7 183
4 | W10(Japan) 74 | 0.153 0.4 29.9 210 | 89 2.45 23| 15 20.1
5 | W5 (MGL) 7.6 | 0.138 0.4 30.2 228 | 74 2.56 18| 18 15.6
6 | W10 (MGL) 75 | 0.139 0.4 32.5 249 | 76 2.50 28| 1.6 17.9
74 ¥k 74 | 0.100 0.3 30.8 246 | 62 2.42 16| 15 12.4

Hi i © MULS 3BhfsE 5

7 R R ST RS R

RIER CHE XD E T 1=, T OFEE, 0-10cm TiX W5 (Japan) 78 16 %7~ L7=, &
VWG WS(MGL)17 mm, ®HRX IS KTV WI0MGL) & 4353 19 mm, W10(Japan)?’ 20 mm% 7~ L
77

TRIE 10-20cm % il U725 5= 2R3 T 12 m% 78 L7z, RO C W10 (Japan) 13 mm, W5(MGL)
& WI0MGL)17 mm, W5 (Japan)18 mm, XX 22 mm% 7~ L7,

ZREE 20-30cm TliL, WI0(MGL)2® 16 mm% 7~ L 7=, ¥R\ "C W5 (Japan) & W10(Japan)19 mm,
3 20mm, SFHRX & W5(MGL)23 mmZ R L7z, (X 3-17)

AR IX

H0-10cm ®10-20cm  ®20-30 cm

3-17  RINHER o L HERE L (mm) : MULS [#%;
HiH : MULS 35 5=
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7 INEOREERBE X O B R Of i

NEOINET W5 B2 R b 2 <. HEERH TiX W10 RO EN £ < 7e> T
Do MRETIT WS B & WS HEEA R, HESITCTH WS IR TR EA TV 5,
THEREEE AT T H . 10 emE TO HEE W5 BEEEEH & WS HEIED i HI(E S EEA TV D,
ZHUCED V—a AR HRORM LM OET 2 UESE L 2 LR S L,

(2) TERETABR - AT LR

TRk

AL UL, MULS 1225 0B LIH2H V| BiE 3-2 & 3-3 CHICAEBERER AR LT
W25 W5 THEZHEIDEAE L b D02 LT HER B ROBAENEZ 512> Tt
B LD X BT D ERET D, BB ORI, IHER (AEY O 53y 00T % Fhit
LHEAER AR T 2 B AR T D, WERZUTIZE LD D,

HEEEY - AU L B
HERX  OXHEX, @WS5 HEAE 10t/ha, @WS HEE 20t/ha, @W5 HEAE 30t/ha
TAETEE - AR, INE, 1B

A IR AR R

I &I, WS HEREOREAE B3 2 5 & IR LN 2B F 0 R S iz, WS HER A -
ToAR T L RO R, HIRIX L R TV IS @I E A 7~ Lo, MULS #5; OEYHE
BB Cld, WS HEIRIZ K 2139 AR ORI ED Tha 0 1.32~2.6t HRRIX KD %1,
(12 3-18)

¥ & (t/h)

9.0 -
8.0 T

7.0
6.0
5.0
4.0
3.0
2.0
1.0 +
0.0 -

e

(9]
I-I;_

Control 10 t/hectare W5 20 t/hectare W5 30 t/hectare W5

3-18 U— oA S HEIR AL o foA T L I RGBS R MULS #155
HiB - MULS #RBRfE 3
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RS W giiy RS
X 22 Cl, #IRX & Bl L C WS HEAE 30t/ha X A3 1.6mg/100g iV MEZ 7~ Lz, F72.
B 136 IR IX & BB L C 0.01~0.03 AR A > R &V, (3 3-13, BH 3-16)

# 3-13 FU L UEORDY TR
MULS B8 Th T —a L 5 HEIRZ - 778 ™7 L o B D RR A AT 5

. o &, %
Ne FRBR X
W) B W5y /353 &I C

1 s R X (A i ) 11.1 0.38 0.15 20.5

2 W5 HEAE 10t/ha 11.6 0.39 0.16 21

3 W5 HEAE 20t/ha 11.9 0.39 0.16 21.5

4 W5 HEAE 30t/ha 13.05 0.41 0.17 22.1
Hi i © MULS 3BhfsE 5

U—ah SHERZfE o 7odR v L U EOFES R AT L EOEHR

HE 3-16 R L UEORER

T ART U EOREEBR O i

RV VEOFEETIE, V—a ,OHEEIC LV IEE L 2, MREESHIOE X
IUREDHGEBIMLTVD, 2L V—a APMEOLEFTZRESEL N
/N DREEAER & O THERR S uTz,
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3-1-5 U —a AHERE(LERBREE Rt — 2 v a v

ERE3-12 205 3-1-5 £ TO U — 3 AHERLERERRE R A4 oti2, 2018 451 A 16 HIZ MULS
IR W THEAEALEBR & B O RSB L OB RSB Y — 7 v a v TR LT, U
— 7 a3 v 712, MULS 2 HEIRCRFEFEAEZF DT 10 44, MWIRENFERT, JICA £
TVEBT, B NGO BfRE . B - IEEBERRMSH 5 4 B LIOARHERRE 250
TSN BM LTz, V=0 ay 707l 8B ME) A e, K3-19 1277,

FEHETIZ MULS 23558, ARFHAEME NS JICA FESKROME L £ 2L TARFE
AT O Z LT o2 iitie, BARICBIT BRI AFRA LI, 0%, T aicBiisv—
asTuYzl NOLBEEIZONT T Y — b—7 TOBMER CEmzIToT2(BE3-17%
FR), ZMFEDBIXAEIORRFICH T k4 RBERAPZET ONERITTXTHEEN RO
Ste, AERBIENMIESN YTy INVENTE =T = 7 OEERH O~
WEE-S>TEY, WS, BEL OREBEMBE ANAAS TETWDLR, MENRRZ R
L7=bDIXEED R0, KRB TOU —a AR BTl U—a AHEIE O REHEEE, 58
FROAEFITHT 288 HEOUBR JRFEMED RN L WS RN GEH S -2 & T,
FIHBALZED TWVE T2 E WS FTA & QB RASINE D BHE%E LT, THRETFEET )
Hlid. BV ANVBFIC L2 BEEMOBEKICE L CTHIM X RRFANR R INDTEAH S L)
BRHENR T,

R AR ORE R T 2FMITH U Crm< . RESHO R CRE DR &% FHNT T
WARIHI T —a A IZANT T Z T 5 &80 ) BRI 5% OFENRHTE Y,
ABEIOT—7 v a vy FIXICA FEOEME L IV —a 20MbIHER L, K BV
AN B D E IR o,

Fio. ARSI LICRESIEEO REISHEA~OFHMb U —2 v a v 7HRIZITH, 5%
HERHIZOWTE R AT > 72, OIS 5 =i T,

BHE 317 U—r gy 7al
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3-1-6 U — = LTGRO B O R R A
(1) SCHEEHRIC K 2 A S ik oo g

7 RBRTIE

KFD HHEMAEY O FEETIE, WEDEL AN+ O HEMAEMICET 2 it 4
FMLTETWDLIENS, ZNHLDFEREAF LI LT, V—a MIEENL 6 AMED
ERBOBERNTEES N TS AREMEDO S D HIE (7T HROAEBMEER) 2RET D,

A SCERIH ARG R

FLIIBIT DT —a A BEREM E LT, BIARTEE (A AR CTIIEELREM O HIESL
i) Zxitgel Lz, 7o, SEMIEOAERRIZBW T, KodEz B E LT, 823K
TRMO D « b7 EORIEM AT 20 d04 %% L7z,

8 HOMAETIX, V—a 28EMEM & BIGEM OBHFHED /RN A FRAE T 272901, X
MRFR A CRA M 28 E U7z, BARKER DMT o7z AR 22 4 A B 5 e S
BOHTRFTFET AT D IEMOKFERE & BEROKEBOREOHE - iy rn~—a
PNT 4 7| DF L ANOHFMEMREDOEDOBFRIZRARETE (2009) (E3-14) L ES
TVERNOBRKSEIRE LT 7 7 A7 VIRDBITE & BRI FU TRIREMEAS @ & f T
STz, FRISCHR K 0 PREEMRTAEIE 3,544(T ha) CREF —AL, PHEMNRMFEIL 665(F ha) T
L UFRIZOWT2MOBMETH D Z Linh, ARIOREMZ2 3R LT,

F 3-14 BEHEERIHRAETR (2009)

[:33

il HAZTY Y YAYFI bUE ES H FARL KIS IL EK EXK &it

&5t 1,074,903 86,723 129,860 4,264 367 91,757 2,532 1,801 88 1542 1527 1,395,364
% 77 6.2 9.3 0.3 0 6.6 0.2 0.1 0 0.1 0.1  100.00%
FILINVHA 101,220 - 2128 - - 284 323 38 3 175 - 104,170
N LF— 3,888 - 2 50 - 4 92 - - 39 - 4,075
THY 152,869 6,535 9,046 73 - 19,571 180 44 31 288 - 188,637
VAN V% 5 1 1,972 - - - - - - - - 7 122 2,100
JE-7ILaA 1,070 - - - - - 3 - - - 522 1,595
KIL/K 1,158 2,071 - - - 3562 69 256 - 29 - 7,145
kT 74,229 10,051 48859 571 - 7545 116 78 - 106 - 141555
ANUTA— 107,196 8,118 12,638 15 - 8546 862 453 - 430 - 138,257
2V 55,410 - 437 942 - - - 2 - 116 - 56,906
DIR 18,448 - 206 19 - 32 447 - - - - 19,152
Loy 75823 58056 35486 1533 364 46,686 229 857 38 101 - 219,170
T ILINHA 14,532 - 2923 - - 55 - 2 - 0 38 17,550
I77z25 1L 458662 625 15792 850 3 4968 184 69 17 180 - 481,349)
FILky 1,873 - - - - 99 - - - - - 1,973
S5 N—kIL 6554 1267 2344 213 - 405 27 3 - 71 - 10,884
ro4dE - - - - - - - - - - 29 29
KL/3E - - - - - - - - - - 147 147
B LAXTE - - - - - - - - - - 542 542
RIK - - - - - - - 128 128

T TLCHT SR KERERHKEBRSDRE - A H IO —oFLT12T
k. BRAAOKEERT

TOTPRK 22 SEEEE R E S B ESE RIS IR L TR 2 BEMWOKER & BEWOKEBCRE O - o
B—a YT (T DF S TNOFNKEREDOREOBTRIBRME (2009)
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(2) BiFRA
7 BRIk

FRE ST MM D U — 2 ABGEEH & U TR T & 2 IRER OB IES, HEIE D L pE
WRIZIBWTKDHIE L LT TE 2803 FEOREM OFELRHET S,

A BIHhFRARE R

2017 4 8 HIZ, 77 AZMRTY —= MUETEH & 725 KEER O HIER, HENLAE
DEEHM & LTI TE 3808 T2, GMEBE LT 7=, 77 A 7 LHE o 15
(. RRISUIHOHEENE O EICER A/ RIIC R L GRSV S D) 3 HERE L. KT LN T2 H
HORIR 72 HHEA 5 AT LTV, 7o, WD O B HIBI AL 28 T 1) | (EA D B B,
xR EHER AL b T, B FVOMOMIEE B2 ZOMBTIX, SEBRARSIZLE AL
A7 5F, ROAEFRRS BIFTh T, Lo LROERIZSHER O T H T~ (A
JVE R) BET, AL CIIAIERI A Y- o 72(FE 3-18), Abktiik Cffi#7e +
MR 2 B AT AT, BHIREE T A0 ) TS RALN T L IR S AL (T 3-19),

E";E—\: 3-18 77\‘1 7/1/651}%@0)%% gg 3-19 i%?}ﬁﬁ

o7 EE TV IAGAR FHIC R EALLART O B OFIM T35 5 & D Z & TEMN L TG
WILOTAE ZAT > 72, FEN BRI, REMLFINOBE L TR ST EbiTtunzan
BBFFT &8 LW B U | BRI P ICR 2 Bk U, RGP EROIREE & L CHiRT L
TW5 L DU A2 T T2, RO BRI B8 < FOETHICh> Tk | RFE(L
PHIN G DOBR L TRFEFEY & L TR BICKE ST THFAH SR TWRVIRE THh -
7= (5-H 3-20, 3-21),
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BE 320 FEMAFTORR LT FE 321 HEMTOEN < THEHE

T N— MNUCR- 2%, BREET Y27 PO 3ODBEEERY L H—D—DT
HLBEV VTR~ U EINIER =N THOE X = LR, ZOomIEYy 7 28—k
IWABHEMNRDIRN S TNDH I Ebbho T, RERBM TGRS LD L ThH ol A
THZLIETERNS T, RV ICH O/ ETTE R0 2 L3 T& ®WHMm o
HAEBNTNRELE LTHEA SR TWD EFHEZ T T,

77 N—= FLTOU —a LEM ROV FEHENERIEM Th 2 B8 < T OFED rTREME %
FET D=0, 7T 83— FLHNGO KHANGAIL SUb fid 24122 U=, S i3ttt
Fleur 7T h T~y (OVVER) RTIVALEARD B L TIRkGE LTz, 2o Tl
DAH I RFI 1 HIC T v 7 R2ERRET, Ty 27 1 BHOF A7 71%20,000TG (K
1,000 ) &DZ & ThoTo(FE 322, 3-23), £72. B < T OMEEIARAR D REREE (1 1 [H]
Wb e ERFTHEDZ L Thote, URNTBN < T 2FEIELy LTV, Tt dfmbr A
REIHEDLILTNDZE S T, HBEAIZEA L TWD LW FEIWZZ &R ntnZ &
ThHol,

BHE 322 TN — MNLVAMTTTSO BE 323 AMTHOEBER T O
BNLIT AL
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(3) U — = NEPERE R OBLHIFHEE O ATREMER A O TR

TTATNVRETIEY —a LABGEREM & 70 D IRERIRSCE HIEE O BAREM A 21T -
TS, AEPERUBLE R B EM AR Ao B Z LI TE Rd oz, (H L, HER L DR TR T
WHERATE 2808 FTIIRMATL VSN TRy, SEOREMO 7 7 A7 VERITS &
FV T R—= MLV THIERTH D Z &N nroT,

3-1-7 $fh - HAIRORREEEB D 6 DB L

3-1-2 726 3-1-5 £ TOHR - FATOMRFEEE) CF b2 slBRiE R, B8 X0 3-1-6 HEAR L
BRI — 7 v g v R ITIC Lfﬁ% WELLTF @Y Th 5, R, T I EOEE
DI & o To /N & KB D & ETERBICIREN RBIC 2 D X ) IR AR EL, V—
3Aﬁm@ﬁﬁ_i6%%@@ﬂ%ﬁokoﬁﬁﬁ@i OHENELFER, @%FRER, O
v MBS B, @INERE, @ KRR, OMEYMETMARE L,

(1) HEREAL R

F HEAMEERBR Tl S KT U — 2 A R OBE ORISR ST, AR o
ERBVT—aLF5E10 L) oK A TRHDS (LLT W5, WI0 & Fid), B R
B/NEEL, KREBL L HICT — 3 MRINOZN R R Sh-,

/INBIASE S A 771X MULS B30 N C 3l S 41, 1% 3-3 L0 et & b L€ WS iInX
THERRRBHEERN RN R < | IREHERE b R RN R Sz, £ OREHRERE+T O 20 H
H& 90 A HCHAED T > TNV E I L 98T 21T o 7o R, MR T HBRZIERE LT
EHRITE D NOSER Y —a ARMX TR AR ENT, T b OHERRITFR IR &R >
N BB TR L7z, 2 ORER. W5 X2V b BWREIHFREZ R Lo, Ny MEERBRIT
30 H# D 10 BRI — 2 A 5 HERIZ X D /EW B DS 2.18g/pot & —FHEL . T LT
X 1.9g/pot LV H 0.28g 2\, TEMERIT 30 HZH X 5 &1FF 42 TORBRX OHEE TR
DRR GBIz, T ORERITIEE R SRS = K S IR 2505, W10 KIZITAER 7 &
DOHBENREIN TN WD, ZOMOBERPEFTIZHZH2BVWEELKIFTLTHDHHO
LRI,

WKL A NI —T VT G TH M S AL, K 3-8 X0 XX &g LT —a A
WIMX O X C B 72 3T Tz, FRZ W10 OFRINX T 10 B EHE#E & 30 B &P
05 CLE U CHEIE RS RN B < R E N, Lo L—ABEanH 0 IREREDORE 6 A
4REVNS ZLEHY, ZORTEEDMIARZL T O ORIERRB 2RI TH D, 22
CHRERIRE COlIR A2 T Lz, ZORS, K 3-9 (TR 37z X 9 ICHER b o BT H i3
BIOPHEENESHEB L TND 2 ENMRTE D, 2 X - THEIE LI o R B
FERE L HEE LR HEA TV D Z L AZGE T E 7o, ARIIEARZ T L OBEL L o)
DR TEDLIDICHIGT DMEN DD EE 2D, £7-, MULS RIERIZHEAE L& 60 H
HTH TN U i 21T > 7o £ OREE, PR & il LT W10-10 K& fR< U
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— I AEMX T NOEAFEWMEZ R LTz,

(2) FEIFRBRI LOR v b s

R =T T URIGHEREIC X D R ERABRIT W10-10 KN b BEWEHERE R Lz, Ry b
BEBRIZ, 40 BEAD WI10-10 ROEMEEN 2.24g/pot & —FEL | THITHBXR LI
0.15g Z\, EWEREIZ 40 H 2B E 2 LTI CORBRR O TR N R bz, Z DK
KE LT, ARORBRTEONTZT — X DA TIEHAIRD 2 & 23#H LA, HEE O AEEIE 7>
DI D L WI10-10 XOEITRW S, FEHERAEFTITHT 57240 20 RWEEMEN T
WAL EHERIEND, ZNDOFEREND T Y HHEIRIT, V—a Lk 5 HIEOEAIT 4 8
MRRE T E2V—a L 10 HROLEIL S HERETIES 2 L1 TE /MUY A 71X W5,
KBS A 71X W10 AT 2 2 & TE D EWHIM CROREEENE A, 2hERMICHEIED R
ENRAEETH H Z DR STz,

MULS & X—F VT G0 B DI HEIR D DG DIV R EOR » B IC B 5 4
FAZOWT, BRIy & OFIBIIERED DN Wb OO BRIFREEZ R L TWAHZ LD, 2
NEDERA T =R KCHONWTIFSERORFFRELE T 5,

(3) 1EMI Sl A

Wiz, HEAEALRER TRITE SN - A FEOHEE 2 FV T MULS BISEUNIC 350 B BR
e FE i LTz, WRIIEMORSEE OB RAREABEFT 252 L2 BryL LT, MULS
DIR-BREZITINEEL R LU EERRA L, IEIZOWTITE Y AVENTIT OIS 3
AFEICB VT HAEE 100% TR TE TWALIEHTH Y e i 6| 1BHIHE L7 LR IERIO A
ETIEOR EOBRBRIEOEN K-> CTREAFENREEIZ /2> TE TR, HEOE2L
EHEDTOL ETIIAEBYOBADUEL > TETVWIRITHLZ L 2BE 2T, &
B DORUALTRED T —~ & LTV DHEEBEORFIH B L LTSS LnE v ) FE T
E LT, AU LR, B AVENTERRBR 2 LT B0 KBy & L@ S b
NTWBIZDERA Lz, RRBRTIE, 3-1-2 & 3-1-3 TREGE SN Y —a ARINHEEOAE
WZHZ2 28R e FHERDRERF T b1, V—a AAKOUBR LR T ST
DU —a LM TONEH & BRI E LT,

BB O S IR, TARICK L WS B H %< 1.71tha, R\ T W10 (MGL :
HEAESEH) 1.48t/ha, W10(Japan : [EL#Z)itiH)1.44t/ha, W5 (MGL)1.29t/ha, 43D 1.16t/ha,
XX 0.89t/ha DIIET & o 7=, BEastiX & bl U CTHERR 2 ¢ A L 72 A IR B ISR DS
BN A DSHER S, FRCFR LB L THL U —a A RNEITH) Z &k » T, LYY
BEMENRL 2D Z ER RSN,

(4) TEKEMA
HIZ, HEGRODFEIZOWTHRET 2720, IEMOREF L OUER O 5054 & 11
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RREEZE L, £, 2 3-12 & 0 RBRAT & Il U ORISR OBAE1TH 72
W DB A L TV D 2 L BSHERR S i s, HEIEOBA K TIEERIE AR S h
TIEOYGERRLENTND Z EHW Lz, FHCT — 3 LARINEAT - T HEE OB TR
e LVEATND Z LB gmole, T AN EFTT DI ICHlzo TEHEL ShH1EL
J& 15cm {553 0> - HERE AL & % HRPC & PR U CHEAE D IRANIX i TR 2R FED DL, i
U — 3 LAEINC &> THEOLENED Z LR SNz, R TRRIZOWTS LD
B (kAb) HAaAERIE ERWVRNER SN D Z ERfER SN, Tl > TU—a A
WELH LT Y — 2 AR A FHICIRINT S 2 LIC ko T, RHRORBICREADHREE b
Teb T 2 ENEER S, AR LAk G L TV o A OB EEZ1T S 2 &
THEOYURHRICHOWTHITIRI A TG L TS BE R’ DD EE 2D,

R UL OB Tl MULS flI2H 0 LANRAH Y | U —a AHERR L TR AT
I RE R LT WS VR LT HEIE 238 L. HEIE O UIEDS HEREWIc 52 5 2%
LTz, ZORE, HEIEB A RO HE > CRERORAIES, IWREMEORIK L & b1
EBNO GRS FERRPE X I C) ORIMAER Liz, TH D OfERMN S BAEEOSRMET
T, HIERABEOHIIHED, 1B EBITE T2 RWEEEL AL Z L Sz, &
%Ik 5 CORE R A BT 2 LERH D,

(5) PRAEPEREAR

s S HERRIX R EER T O 30 B, 60 B, 90 H T MULS, X—7 /LF UG 5 54
Y T B UMM AR LT, TORR,. V—a ABKE Y —a A RRINL TE
BSIHEIEIL MULS, X —F v F R 570 SR FIEM A B S e o 7z, — 7,
U —a AMERINX CHEX —F LV F U HEE 0 BERIRE U HEE (30 BERED 2O RIGE AR
Hahi, =K SEELOITRBEPRESND ZEDBHDE IR, UV—a ARINKX
TIE YD 220> T, AEB O 24N LI ENSIL, U—a A& ENR TV 5
BRI PERAEDIZ R L TR AL DPORGUERZ 726 LD TIE R BRAZ W
Wz, SRR Z A, HEHUER 29 MAEY & R E T E UXEIZIE O i@ OENILN %
AREMED BN D TRIE & BIRREZ ML L TV & 720 BRI S iz,

(6) IRELDIRFE

[3-1 85 - EIRORKGEES)) THRONEHREZEL DL L, U—a AOHEILFREEREER)
R S ATz Z & TG VITRERT STz, F72, /ANEIE & KTl L CRFH 21T o 72
Z LT HEE b~ DD R HEEIEM RIS, TEOWRICOWTRWERI RS, £z,
U —a LEEPNFEEMEMAE 2 58 L2 WERREM Th D Z E NG SN2 Lk,
/NS A T IE WS, KBS A 71X W10 Z W THNTIER TE 5 2 & 234 LIRGE 2 |
3. 4DFEH ST,

LU, ARE S IZ DWW TR L & FICE RS EZITW D bRE 2t 7223, 1LV



A ORERNIEFITRNZ & & IR L TE THILEIT O L ERARFEENMLIEI D
YR %#B 25 EAGOHBRITITDR N2 ERRBWERGRSIT =, T LAEOHIRKICHE
FEAEDMTWVRL T VRS THIA R 24TV, BOE SN HER 2 RIS L TV < 72D 048550
DVEHER ERLBITO, BICHET D2 AZAANEVLEE LWV E WV FEFRICE - T, ik
BIZOWVWTHREZEBL7-HOD, FBEL CWIFEMENFICALRNZ E2EE L, 8
EIECIX AR D OBMEADET LTI E D Z &2 RFT LTV Z kkbko_
NG b EHEM AFORREMEOFHE LIT > T, JREB N DN =0l E 21T
®U~3A@%%D%w?4f¢ék%®ﬂ%%%%ﬁofw<ME@%%k%zéo

3-2 RRENCEIT HEE - HilT0 =— X DR

7, 3-1 OB - FEINOMRFEEE) & Ot CEERTHO =— X2l 5729, LT
DIEFUCAON T HRIEEITV, U — 2 AT D 7202 R AT K 72 B # O AR 72 G 1R 0
BIIZOWVWTHLREEIT- T2,

3-2-1 U —a AOBIH = — XEFRD 72 8 DA & FiA O AR F #

(R 1] BERENLOSEMB R TETHD

JEWE DR 80% 43 HAREL N & SN DT AT, %< OFH MM 724K
FERETHIR SN TR Y | Peit SN /oS #ITEMICE O F EHE - B STV HRIT
o5, o T, KROEKIMIZERFOBENTIT O K 5 2203 M 22 I 15T — Y
WZIHED 2, L LIEHE, 7T 23— ML EII U & T2 RKETHELIZE W T, 7
AEICROND X D7, Wb LIENHOSEHERFZ L DB NOE->TETEYS, =
I LIEREN L OHFFYEN R THNIL, V—a 2RO L REL S -
TRV, &Y, ERNSERF LG E L EEBRELTT O,

(k2] #EEEs, ROBMREE - R0 CIER (ICEEER) 0FERHD

FIVE, B GDP O 80%LL EABEN O LB KRETH L0, ETRE
FINCHHRREDOR T vy VBB TIRONTEY | ITFEETLEHTZ &L
I 5 2 LN TEARE B TIN5 TH D, LavL, FHEERFHARICE

FIZ Lo THEHBENEAI N Tk, %$@R@%%ﬁﬁm@%¢b’m¢%ﬁh
L7200 2009 FEN S 2014 FEFETOM, T ALF LT v HAETDHEERIT 100%I2EL T
WHN F, BEBROREES v T o 3— o b A 9 BALRIE & s o
NTEY ., 2014 FITIFEATFTEOR S E HDHICE 7212, LoT, ZbOHFEE

8 2016 4F JICA £ > IV [E IR A BIFIZ ) D IEHINEE - #BJIE (MONDEP) #ii5E
9 FERRKPES httpi//www.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/mng.html
10 §ijHi MONDEP #1553

1 §iiH MONDEP #5535

12 fiiHi MONDEP .45 &
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K FET AR RUBIREEBICHIARN . IR (RrHCARRICED 202 LT
L2 EBHER ST, V—asofih=—AbbobDLERXLND,

[k 3] HEEOHRELHLL LIEREMIIKT 2ZEMOBERESTE->TND

Z OFUE, BICIERIOTEICE L2 b O TlEe . V—a AR OEHEIEEHED O
2D ESE Y TR TH D, IEFORICKHT ILEERSA— T =y 7 &
pn DGR L, JetEREEICIEE 5 AT OMOL < OHBIZIKE W T HEE TH
HEFo TRV E L (FRCHETHED b2 OBl D& BB L TV 5,
NIV UTR= BN TR 2R L L TERHEZITV., RORE
A =T =y VBB E~OELEIZONTHER L, ZOREICEY  BLEREND
EPBIE SR, ARSI E DEEMIT L E X0 TN EEYOAEE XX DH
BRI OTGE L m< D THA I, LWIRIRTH L, ThEv, AFoRE LTH
JEDWEREZ F] D, EmD T % & — il EE ONRFK L A L BREOIEMEZRSBEOR
FRICEA L TR EEY A AT O,

322 FHETIE & 5 B
PR U7z ARG 2 sl 5720, TNENLL F ORI LIZERI 217 7205 5 B X B §i
BEED-, EREMEL P CENTHORIIR LTS,

(i 1] S REERFKICEIT HREUER

BROAHE Vi GERRE ERO | EMO® | EMO® | BEM®
1| X—=F T Y Tt fE +800 58 Yes Yes Yes Yes
2 | BT Ly va B i J: +40 85 Yes No Yes Yes
3| BEF YRR 93 +400 58 Yes Yes Yes Yes
4 | A= THREE R (27 BF) | B2 10~350 58 Yes n/a Yes Yes
5| 7 bv— 2y P4 +6,000 ZH Yes Yes Yes Yes
6 | B IR — E iz +500 28 Yes No Yes Yes
7| LT~ RS EK +500 57 Yes No Yes Yes
8 | TN TaAZ— | =40 i Yes No Yes Yes
9| hwArvary—EY oy +25 773 Yes No Yes Yes
10 | NVT’s 23 23l +30 57 Yes No Yes Yes

BNt B EED [Yes) DOLm 100% 33.3% 100% 100%

B : BRAFICELTODD CHEHAMNTTREDY) 2 BR® : HEEaEoi- 2 Lixd B0 2
BRI® : BT 5 7 OHAMHEA & B 2 BR® : AMERENCBLIEH D02

*ZZTO THER) X, WHEAEOFIEIC L VRS E IS, MY RO TARET L) i T
UTNIETED R L TR Y . ERe FIERICE SO HEIR T A,

13 Ndungu, S. K. (2013). Consumer Survey of Attitudes and Preferences Towards Organic Products in East Africa.
IFOAM.; Muhummad, S. (2016). The Significance of Consumer’s Awareness about Organic Food Products in the
United Arab Emirates. Sustainability 8: 1-12.

58



BEIRIF I CAG /BB~ & Elpea A b

B LWEITRCEM S (V—asEl) TERUBOMBELMR TELDITEI LIHEH-72Y o

1| 720 THDHA, RIETY 2 X MEAKIZR D, REENHEV ICLEBEREEE, W HHEMEL L

WEITCTHEAZBEL TLESILS I,

(BB Ccoa 22 b)) BHBOBMFICE, EHRRLZWR, RTnb L, ERIEEDHATH.,

2 | BRI S VIERURIE, AFORITRER R < 72 5 BfR B, ERABORER 5 A L T
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Summary

Chapter 1 Current situation in the target country/region

Mongolia’s key industries are agriculture and livestock farming, which are a direct or indirect
economic foundation for more than half of the country’s population. As there are few outbreaks of
disease and pests because of its climate conditions, most vegetables are being cultivated with no use
of pesticides. However, during winter, when the markets suffer shortages of agricultural crops,
domestically produced safe crops are traded at higher prices, sometimes several times the normal ones,
because people are concerned about the safety of food produced in China. Under these circumstances,
the stable production and supply of safe and high-quality domestic crops is the top priority issue to
address in the area of agriculture and livestock farming. Challenges in agriculture and livestock
farming in Mongolia include the following: 1) low productivity, 2) constraints of the natural
environment and climate conditions, 3) insufficient financial resources, and 4) an undeveloped

distribution system. This feasibility survey targets the first two of these challenges.

In Mongolia, the consumption of chemical fertilizers has been increasing recently to maintain and
improve agricultural productivity. However, it is pointed out that chemical fertilizers are often applied
in excess of the crop’s needs to increase its yield, and they bring about adverse impacts on the natural
environment such as destruction of soil ecosystems and deterioration in soil properties because the
chemical fertilizers make it difficult to use the activities of living organisms in the soil. In this
feasibility survey, research was conducted in order to verify the consistency and effectiveness of the
construction of technology to produce compost from unused livestock manure for the stable production

of agricultural crops by soil improvement.

In the policies on agriculture and livestock farming in Mongolia, plans have been formulated to
improve food safety, strengthen livestock farming, and enhance soil fertility, which coincide with the
policies taken in this survey. A relevant legal system has been gradually developed as well. In particular,
in accordance with the Law on Organic Food, which took effect in 2017, it is expected that consumer
demand for organically grown food will increase, and organic farming and organic compost will attract

more interest in the future in Mongolia.

Chapter 2 Possible application of the product and technology, and prospects
for future overseas business development of the proponent company

The product is an accelerator for compost production called Wahcom developed by the proponent
company. Made from natural materials only, Wahcom can shorten the length of time required to

complete the composting process, and can reduce the use of pesticides and chemical fertilizers.
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Furthermore, Wahcom has other features that help produce well-grown crops as it promotes the crops’
healthy growth, and thereby a stable yield is expected. In addition, it can reduce odor in livestock barns

and be used for accelerating the decomposition of raw waste.

The current situation of agriculture in Japan is characterized by an aging farming population without
younger successors, and growing difficulty in securing human resources involved in agriculture along
with the decline of the youth population ratio. Based on the basic direction of national agricultural
policies, Japan has taken a large-scale and consolidated agricultural production strategy. As a result,
small-scale farmers, the main customers of the proponent company, have been decreasing in number,
causing stagnant sales of materials of the company. To break through the stagnation, the company has
turned its attention to Mongolia, which has been supporting environmentally conscious agriculture as

a national policy.

For over 30 years, the proponent company has been engaged in environmentally conscious agricultural
production, taking into account environmental conservation and resource recycling while aiming at
constructing a sustainable form of agriculture. As a short-term objective, the company intends to
promote sales of materials in Mongolia. In the medium and long term, the company is considering
agricultural crop production using its resource-recycling model and sales of crops in addition to the
sales of materials. The proponent company regards this business expansion abroad as a new challenge
in doing what it has done so far in Japan but in a different country. Mongolia has local features such
as extreme cold weather in the winter season and little precipitation throughout the year, both of which
are unfavorable conditions for agriculture. If the company can develop technologies for producing
compost successfully even under these conditions, then it can propose this project to other countries
as a business model that enables the improvement of land with low soil fertility and stable production

of agricultural crops.

Chapter 3 Results of survey on the product and technology expected to be
used in an ODA project and on possible applications

To examine the local adaptability (usefulness) of Wahcom in Mongolia, the following experiments
and surveys were conducted: 1) composting experiment, 2) seed germination test, 3) pot culture test,
4) yield survey, 5) survey on the effect of Wahcom on soil improvement, and 6) microbial activity
evaluation. The results have proven that high-quality and safe compost can be produced by using
Wahcom under the natural environment of Mongolia and that it is effective for growing crops and
increasing crop yield. It was also revealed that composting in winter is expensive. A survey to examine
the possibility of local production showed that it is not possible to procure raw materials as initially

planned.
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In addition to the activities to verify the product and technology, other research was conducted,
including a market needs survey and research on the advantages and disadvantages of a perpetual
supply system of livestock manure that is essential for compost production using Wahcom. As a result,
it was confirmed that the intensive livestock-farming operators face a problem of manure disposal,
and that nomads can supply their livestock manure as well. It was also confirmed that there are strong
needs for compost and high interest in organic fertilizers among intensive crop farming operators,
related organizations and groups, and agribusiness companies. Furthermore, the results of a general
consumer awareness survey targeted at housewives indicated that people have a very high interest in
food safety, and many desire organic products. Based on the results above, Wahcom seems to have

high marketability in today’s Mongolia.

On the other hand, this survey showed that many people would hesitate to introduce Wahcom unless
there is a consideration for cost and validity of introducing it, although there are obviously groups of
people who desire organic food and organic fertilizers. This is one of the problems to solve toward

commercialization.

Furthermore, it is assumed that a certain period is required for implementation of composting using
Wahcom and experience in using it before stable production of compost by farmers is achieved,
because they need to acquire technical know-how such as moisture control and selection and mixing
of materials in compost production. To explain composting techniques to farmers who have been using
chemical fertilizers so far and those using livestock manure directly or those who cultivate crops
without using fertilizers, it is necessary to cooperate with relevant organizations. Through providing
technical instructions and explanations, the company intends to develop a system to disseminate

Wahcom composting in Mongolia.

As stated above, this feasibility survey confirmed that the technology for producing compost from
unused livestock manure, which is the development issue in this project, is consistent with and
effective for stable production of agricultural crops by soil improvement. At the same time, it has
become clear that there are issues to address, including the necessity for taking into account the
economic efficiency for both producers and consumers, and for providing people with the correct
knowledge on organic fertilizers as well as raising their awareness in order to promote

commercialization in the future.
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Chapter 4 Detailed proposals for ODA-funded project formation

The concrete proposal for the formation of an ODA project is a verification survey for disseminating
the technology. It aims to establish a recycle-based organic farming system using Wahcom compost,
which has been verified as useful in the environment of Mongolia, and thereby strengthen the
production system of agricultural and livestock products in the country, which eventually will enhance
food safety in Mongolia. The following are the objective and expected outputs of the proposal and

specific cooperation plans.

Objective
Establish a recycle-based organic farming system adapted to Mongolia by disseminating technologies
to crop and livestock farmers regarding production of raw materials for Wahcom, the production of

compost using Wahcom, and optimal application of the compost.

Outputl: Technologies on production of raw materials for Wahcom, production of compost using
Wahcom, and optimal application of Wahcom compost are established.

Output 2: The cooperation model between crop and livestock farmers is demonstrated by the use of
Wahcom compost in the pilot area.

Output 3: Stakeholders from the Ministry of Food, Agriculture, and Light Industry, Mongolian
University of Life Sciences, and farmers’ cooperative gain understanding on verified Wahcom

composting technology.

Initially, it was planned that the verification survey for disseminating technology be implemented
immediately after the completion of the feasibility survey project. However, based on the results of
research and analysis of experiments in the feasibility survey conducted at the survey site, it was
concluded that it was premature to start the verification survey for disseminating the technology at this
time for the following reasons: the environment to promote compost and organic fertilizers has not yet
been developed — for example, crop and livestock farmers’ understanding and attitude toward values
on compost and accelerator for compost production are still low, and detailed regulations of a law
concerning organic fertilizers have not yet been developed. In addition, a survey regarding local
production of Wahcom revealed that it is currently impossible to procure raw materials for producing
Wahcom in Mongolia as initially intended, and it is necessary to continue research through on-site
activities in Mongolia. Therefore, as proposed in the next chapter, it was decided to start a business
model that produces compost using Wahcom in Mongolia by importing Wahcom materials, and then
consider starting the verification survey for disseminating the technology while carefully considering

the timing of the start.
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Chapter 5 Detailed business plan

Business will start by establishing a private firm through an affiliated company in Mongolia, with two
business models: Model 1) production of compost by dispatching personnel to large-scale livestock
farming businesses and Model 2) contract production for small-scale farmers. In both models, the
procurement of materials and production of Wahcom are to be carried out in a plant in Japan for the
time being as they have been so far. Wahcom will be shipped from Japan and transported to the local
affiliated company under CIF (cost, insurance, and freight) conditions, and then the company will
produce Wahcom compost. With regard to compost production, Model 1 will be adopted for large-
scale livestock farming businesses, and Model 2 for small-scale farmers through a horticulture

materials manufacturing and sales company.

The expected production volume of compost using Wahcom is as follows: the volume of compost
produced in the first year is equivalent to the volume applied to 10% of the total wheat planted area,
and then the area is increased by about 20% yearly in Model 1 (production of compost by dispatching
personnel to large-scale livestock farming businesses). In Model 2 (contract production for small-scale
farmers), the sales volume of Wahcom compost at the horticulture materials manufacturing and sales
company is to be considered. The first year’s expected sales amount is set based on an estimate by the
company and planned to be increased by 10% annually from the following year. Regarding the sales
amount of Wahcom compost sold to crop farmers, the initial production volume set is equivalent to
the annual volume of compost applied by 1% of the farmers who are members of agricultural
cooperatives, and is planned to be increased by 20% every year as the sales network is expanded
through the cooperative. With regard to the production volume of Wahcom compost used for tree
seedlings for ornamental purposes and for afforestation sold by the horticulture company, the current
production volume is regarded as the production volume of the first year, and it is planned to be

increased by 20% every year.

It is expected that the popularization of compost production using Wahcom as raw material and of
farming using Wahcom composts will help solve some of the development issues in the area of
agriculture and livestock farming in Mongolia. In particular, the spread of organic farming using
organic compost produced through the cooperation between crop and livestock farmers can be an
effective measure to improve low agricultural productivity and to alleviate the constraints of the
natural environment and climate conditions. This will contribute to stable production and supply of
safe and high-quality domestic crops, which is the most important issue to address in the area of

agriculture and livestock farming in Mongolia.
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Feasibility Survey for the establishment of the cooperation between crop and
livestock farmers by utilization of the accelerator for compost production

SMEs and Counterpart Organization

B Name of SME: Wahcom Agricultural laboratory Co., Ltd )
B Location of SME: Mamurogawamachi, Mogami, Yamagata Pref., Japan

B Survey Site : Ulaanbaatar, Toév Province

B Counterpart Organization: Ministry of Food, Agriculture and Light Industry,

Wahcom
(accelerator for compost production)

Tov Province y,
Concerned Development Issues |l Products and Technologies of SMEs
/ \ ® “Wahcom” is an accelerant for the fermentation of
* Low productivities and low quality of the crops compost including 36 kinds of natural materials such

as an extract of beech humus, an extract of root

treated by excessive chemical fertilizer and pesticide ) an ex
nodule bacteria, charcoal, zeolite, rice bran, and etc.

* Environmental pollution caused by lack of

treatment of manure , * Material restraining the use of pesticide and the
* Lack of understanding of cooperation between chemical fertilizer because of the increase of useful
production of the compost from the manure and microbes in the soil.

the fertilization by the compost in the crop farms

& Concern about safety of agricultural products J\ * High quality compost produced by using Wahcom /
Proposed ODA Projects and Expected Impact

* The fertilization procedure adapted in Mongolia is established
* The cooperation model between crop and livestock framers are demonstrated by the utilization of the Wahcom as

the compost production accelerator in the Pilot area. 2
* The use of chemical fertilizer are decreased and the taste of crops are improved by the enhancement of soil quality

* Conservation Agriculture system are established
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