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* This report is produced by the trust corporation based on the contract with JICA. The contents
of this report are based on the information at the time of preparing the report which may differ
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be done at user’s own risk.

- Neither JICA nor the proposed corporation shall be responsible for any loss or damages
incurred by use of such information provided in this report.
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~ =T IR D RS SRR

(3) BB - ARFEAMFE < BLEAH#E

DIFEHIZEY, FEL L THoRIUS 2 MR TE DAl NMERNZ &,

> BAROEAEREIL, FHER (2018 4F 332 F/kg, 2017 4F 367 [ /kg, 2016 4F 397
M/kg) T, 7—& VFEX X7 & RKEEICIRGE TE 728546 T BRIk 72§ 300 M
/kg & THID EEZ NS,

> BRAEICRLEEOH Do ARL, FHE 25%2xF LT/ 1y NI 40% & 7
0. EEE & bR < RUE MRS SIS 2 R DRE L o T D GEIIZ 2 — 4.
HEFTE OREEIZFLHED) . KBUBZR R IE 2 FEhi§ uE m A2 26% 2 R TE 5 7]
REMEIZ S D08, Z OWUMERNE & W6 2 D RIS &2 AT rTREMEIX IRV ZE 2 5N D,

> A2 RERDZMHE LT RS 1USD/k (g=109 M/kg) T. 23A v FEEIZ
BT 5 EFE Ik 85BTN/kg (=135 F/kg) X 0 Z2uy,
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B2E RAEERAH

2—-1. 2/NRIBAE

1) Bua-&FKR

SEER EHIO Bl 90 KD DESTIRETZR~OBITHER S ED DAL, 51 A%
Z40%, 2007 412 HIZ LBk R, 2008 4F 3 AIC PRt Bl T S N7z, 2008 44 H, T
Piak BIEEFIZBW TR L7 — & Vilifnse DPT) OY 7S « 74 v LA WEMNETEICK
D EFIAEM S, HTNBARERE LT, 20134E7 A, B2 EREENE/m I, ZNET
Bt CTh o EHRREW (PDP) 23, 7 —& »aifnse (OPT) ICF], Y=V - h7 57—
EAETEICL Y I Sz, 20184F 10 A% 3 MIER#S (The, 47 @) gz
IS S A, B OWE (DNT) 234528 2 5 30 ikl #1815, FFE 1L Hlcns - Y=
U UEMIC K DHAENRE Lz, i, ARAEHRICHN T, ERKDLETRERL
LCHtbE oEHEBEZHAME L7720, MM (2018 48 H~10 A) 1I4ME A D AE ik
LLHIRENZD D E 0D FREENE X 7=,

FAPEEIL, B, W, B OKRE). 2018 HFI261T 2 il HARIL BTN 41,413 &
7 (=647 (M), MEMAKEILBIN 71,640 B 5 (=1, 118 fEHM) ', #uaHAED 78%, #alg A
KD BANNKIA > RTHY, A > KL ENIEFITH, £z, REHEED 25%13 1
Y RFOES OKNIFEE) Lo TnD, BIEHORELEILBIN 2,388 5L (=373 &
M) T, W, A2 R 46%% 5 5, EREHAREBIICN NS, FyXY U
a2, ALY, IVEECTHD, (57— HFT : Bhutan Trade Statistics 2018 -

Ministry of Finance) - Ministry of Finance)

Exporting Countries

Thailand Importing Countries

2%
Japan

Singapore 19
China 2% \
_‘_‘_‘_—_‘_‘_'_‘—‘—-—
2%
Korea South_/
2% \

Nepal

1%\

Netherlands_/ /
1% _/
Italy

2%

4 T Ul AEEES

2) EHIEE. M
EHESPBUNA~OHFEEHIT T X THREFETRH SN TEY | FEHT OB — L= VITRln
HDHENZ,

U 281 — | Nu=JPYL. 561540 (JICA A Rl L — &~ 2019 4E 7 A3#EH)
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(1) shEREOR

RIAEF LB TERITERm L TRV, 2070, HESNDIFELZEMT HIT
BT B AR EZHNLT DA OFHE (SHELORE) LA TR 5, SEE
PR IR A EZES (Department of Industry, Ministry of Economic Affair, LR,
PEXER) DEEEL T\ D, BEICERIT HHEIL FDI Policy 2010 (ZHELL TW 5, ABIFRIC
BT, 7—F U ~ONEBEEREICB T H2EESE (LUF, $EEhEZE) BNt Tn
Do BT, BEREEICEESNTEBY, BlekUINEESEOEBRLZZITHZ LN TE D,
FEREMEOINE HE L RIX, K T4% T, WIKEARS 20 55 BIN BULETH 5,

SHEBFLOFRE X, LTD@mb

O PEER~VEEERHE, 2] Fﬁklwﬂ FDI Registration Certificate (E&RIERAE)
FAT

© FEHEELEERICRY, AGRERE @I e Yo MEAREESICK i
v, 45 HUWNIZHER 2B 508, SEREFEICE T 52533 14 B LLNICHE R 32 55 AT HeE)

@ PEER TR EER B EE S, RS ERI 5

@ BT AL AOEE, 4470 ERR % Ei

(2) 555 R8:H

B A & > 713, RFHEMRICB N T4 ZEM Lz, BpE LG0T RS 225
U RHEOEBNE & I GOH L 72 725250 2 fis, IR 3 =LA O 57822 T h i+
FEEFEAE (P EfENL4 Provident Fund) 13482V, 34EDL FOEMIZ /2 55
HITRTGER & LU TRAEAD S b ME & DO,

BEERIT, AFHEMMICIRE LTy, Phexid, FDI BRI E 2 RS, 4 E
NBEFEMNT O F @R rIREN AR b A ft G- &b, £7o, FHEBLA®%L b FLUNICEER 1 A
WZxfL, BIiA % 7 5 N\OWERTAELZREHNTOIMLELRS D,

(3) S g B

HHEEE, 7—% ==& A (BIN) T, £ K+« t— (INR) & OETEHEH

(IINR=1BTN), 7 —4& »[ENTIE INR 253l L TR Y . INR ZEZEFHT 52 LB TE
—J5. BINZA ¥ RCHERATHZ LIXTE Ry, ABEEFIEICEL T, HIRAZ<

RFEN 72D OELLFIZZET 5,

> 47F&U?N*NE@IW%ﬁ’%wfﬁﬂm%@ﬁ¢5o%@@@Ek@ﬁ%&
BHICBW TR RREEEEH T2 (T AU B - Rv (USD) i), 7 —& 2 h
%@MMﬁ\%:Iﬂ%@i%ﬁi%ﬁﬁﬂ%%ﬁﬂﬁﬁ%%?éo

> BARE N OB OEANOFEFHH Lk, FDI Policy 2010 (2H#$R4T (Royal Monetary
Authority of Bhutan, LLF RMA) OFFR[ 245 CTK RIVETCTEEMNRES i SN T
W5, B, BUSDED DEBERIFEEICI W THIIE 54 L= FEIZOW T, BIN %
USD ICZEHT 5 Z LSO THN T D, (L, FHEBIAH 10 FRIL, 4R USD 6 &
Jik ERE LTV D,

> TS U ADSMERBIT OV T, AMEEL OFF A & o 72T ULCERE &3 U C
DHAFELE SN TS, IMEERITE L, =@ 21T 9 ST UIRBE L RIA ~FFH D
EHE1T 9,
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(4) &5

A% T 2551, WA RES L E, RFHEFEICBW TR, B S— ) —
T&H 5 TAMU World Shipping Ltd. \ZUXFE L 7= X 7 OfgHER 2Rt LTz, TAUIZ LD &
W A A R EE L < 22 <. BT 2 2 HBEE TR TS LDl TH -T2,

LT, BARBTEOAS > RANFIZiH 35 2 & &Rt & LIiRiafs R 2 iidil3 5,

(a) HARmMFEgH (N7 77> 2#8Hh)
AR I, V=X CINE L= X T 2R 7 T 5 ¥ 2O H R T8 T E i
L. NI Fva@lF v IUWRERHTHRICE TS Z 23 L T\, LaL, 18
N FGF S a T —8 HHEM Mr Domang IZe T U U 72 FEMLI-E 2 A, LITF 2 SO
DOV ENHI L7720, A2 Ra/Lh X ERE comB 2Rt L L,
> T=H NN T TT Y a0, WMEGETERT DY A MIEENH DM H
DHFRBO B D, FU A NI, FXTOREEITRWTZ0, 7T —F EEHFFNL AT T
TV a HBFICERE T OMERD D,

> REROEBHL— MNIT—F oAV RN T 5F 00T, ZETNT v 7 OEERNL
ETHVIFFICHETH D,

(b) HARmMIFEH (> Ff&H)

AARBERAESH OV X ZEIce 7 ) v 7% Eha LU TFORER L 2oz,

T—H oA R - HROBHIL FOVERIT WD, BHAR->T7 —Z O AT %
BAHEmL WD Dl (FaZXHESTH/H), 7—F2 « ZR—)VOWR L &L 72> T
5, BEFREII. AV FDarhBET—2oOF 0 F VL (L REDEEE) 2
AT CEEAIRET S, 70T+ VU TRREN/HD Z EITIE R, b XDiT ) nNEHE
FEFRIZOWTRE LY, BRI 328131 > F@Bn 52 < OBRIA kS Z L nF48
b, KRN HLBEEREIT. 4 f8E (Invoice. Packing List, Letter of Guarantee
(A > FBEAOHHE 74—~ T, 7 =% Serial No & A > F® Serial No MEHH
%). Packing List, B/L), EAEMEHOLEIX. 7 — % VBUS B RITT D IR PEHGEEN
VB, ks, A Z BRI R D551, A > RO BIBUH I3 H v,

A NTA X7 ITBRENZE L TOLITRAEL TV, —FZW N T 7 IVITKRAO G
ICE MR T2 8 (a2 Eich D), 6 A~8 ARV 11 A~2 A%
T HOTHRE THIVTRET 21T 9 2, 2RF, IV A HKIZIZan a2l VT 47
WD 2O0H LN, BARMTIFEHERBEEDO KX WVAIFIZR D, BARSOREEIT Y VR —v
PR TN RT3 B RIRREE . BRI 1~2 [\ & F v & TPk L REEORI,

(c) A ¥ RmFig

HARTOFTRENREN2ZEND, A RTOMGHAELEM L7, 7—% b AR
AN XT HEHT A EDOFFEEITOVWTHEA >~ ikt 3 #1 (Express Global
Logistics Pvt. Ltd.. Agrasha Alloys Trading Pvt. Ltd.. OM Trans Logistics Lmited)
Ce 7 VT EER LT, R, T H b A v RERKINE S LTl L7256 12
BUID b2 E W) B TH o T,
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(5) i BE
T =2 TN ERE LG LR UBSIAEH S D, BICIEABL, ISR, EiEE
MR, HEBND D, IEABITEZ ¥ —12Bb b 1 30035 F . FrfsBlX R ERFL T O
~25% D FRBL SN D, HEFUIART VERE—EO® 7 X —ITBLESNTE Y BIEWITIE
BT H D, BEEREMEIIELY 7 ¥ —IZRESN TS, LLTFORBSIEERZ 2T 5
ZENTED,
> MBENBELALWHOL LMER LY A MIHEESN TV, BE oA
R O ABIBLO SR (2020 4E 12 A 31 H £ TiEM)
> FHERBENS 10 EMOEABLORA (2017455 H 8 H2>5 2020 4£ 12 H 31 A OMICH
ST AREICHE A S AL, MBS MBS BIRLR A~ L)

3) 175, BAERBFOERINR

(1) #47

SATOEOBZIL, BHITICL > TERSNHEH (BUF L OFFA[RER E) NERie D,
BOOHLENHFRALEM L T O LRHLL RS2 & AEREOS AEHNE LD
72, HIEERA NN STV EHESS LT, BEAORBEA b BIRN 72 Tt & & PR
LTEBHT, BKAIIZIZ RMA X Y Bhutan National Bank (7 —# »FEBEERITOOE D) %6
DLH—%FITLTH LU, SME (USDE) CBIMEE BING) OnEEE Lz, 1T
BElk, 740" UF T THARPOHERBRETH D, L, VAT AAREAIZX
DEREDEFHT SN WFENREETHZ b boTo, o, AEADEGE, F7EFFrIREZ B
B L2RT USRI T DD B4 F I L7,

(2) BRI OB

HEARICBWT, LIELIEEERALNL OO, REZRMETIEZRY, LarL, &F
ITER ETERNBEBY O, RERIOEENEZ 52 £ 5, National Seed Center
BT D EBIMEREHIC b IR DIEENBET L ENdbH o7,

Fo, HARBLO /PRI OB A S RRGT L7223, BRI AR E W H Ol = AR 72
DD, ¥y T T 4 DOREVWEERCEANTOILERNDHY, THEHLLEITRD, FHIT,
1980 AR I FUIRRIC K W BA S - b BB b i ifsic L 0 C&x <o T
WA Z LV, EREEBIEOESLIEL National Seed Center B E(LHE Tdh H Mr Sangay
IZ& D ETEA Vv ROEZTIER K L), BETE o7z Ol, AlENE, 41t H
KIZFBIR VB Lz, BWRA 7T T U AWML S5 2157, BRFIGHET TH D
T LTI AR O HEERBN L T2 D,

(3) B LA LT T

BEHITHEFICRD EHEINTWDEDIEFITD RN, BRFFICIZEHA 2 v 7 O
AR EE L < 22 DR, Ei2, BRI L o TUZEBANDEDND 30 45~1 Bffi#: < M8
N D,

AU —Fy FHIBEPIEFICES R E0nHY, AHEHEA— 74T 7Y

2 P . B E RS EERLE Rules on Fiscal Incentives ACT 2017
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(AGRIBUDDY) D ASIEEFIZ TERWEBHA X v 7B HEN AL Z LA 1THAEMIZ 1 [E
PLERAET D, 084, B TEEAZREY L, A1 Z—%y FNEENEE LZOLIZAT

T5Z & T L7,

2—2. SDGs/FFFEICEHTIRAE

1) FJRMFHSICEH1TS SDGs FRENDRE/FFRREDIKR

BURDBEZIAR I 22T 2 72 OIC_"— R T 1 VilldE 2 i, LTI, wiE 37—,

JEFINAB 2779,
F 2 N—AT A AT AR
HU A FEhi 9 REI- T3¢
o B IR 2018 42 A 24 HH;
Nm e R 2018 4 12 A 30 it
Fa LYo 201946 H 19 P
e I Hidg 1A 25 35 45 5H 64 7H 85 9A 10H 114 125
=1 Doga VAT s Loty (97%) A7 - B (17%)
Naja Cedng - DA (89%) FA Y - HT (33%)
22”0;(30”; B Katsho/Uesu/Bji CoMmnh - % (82) A7 (19%)
¥ X7 RSB & FEfE
& fERE
= unglagang/Semjong/ N
ERg gorgw%tlgmng/q e (A
P LTI Pemaling TNEE - LI (41%)
Sangacholing * (89%)
300~
1, 000m F = A7k Samphyeling K INEEL - F (63%)
F X T RS GEAT I L i

&

* 1y AT, s AEE

5 fmfE s —
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#* 3 RFEIAG

® CxHAEDOEFNA (2 T7Y v IFR—2) HLAZ : BTN/acre
1) FEHEMAE T 26, 400 30 4% * 55 Kg/48 % 16 BIN/Kg
2) HL 2, 800 2 Al % 1,400 BIN/[A

3) ANHZ 28, 000 70 A * 400 BTN/ A

4) fEk 16, 800 3,000 BIN  + 13,800 BIN 1

5) LMY GhEZHE—EERTER) 9, 000 90 £ * 100 Kg/4%

6) M COEIRMN 5, 000 5, 000 BTN

BRHAHO 88, 000

BERRE

IXA® 103, 950 90 4% * 55 Kg/%% % 21 BTN/Kg
FlE@=0—-0 15, 950

ik TR E

XA® 74, 250 90 % % 55 Ke/%5  * [IBIBTN/Ke
FEO=0—O _A 13,750

® FX TQ%%WA (e7 V) v 7+#HIR—X) B : BTN/acre
1) fFHERE T 400 4 kg * 100 BTN/kg

2) Hritd 2, 800 2 [a % 1,400 BIN/[A]

3) ANfFE 18, 000 45 A * 400 BIN/ A %2

4) ek 3, 000 3, 000 BTN 1

5) st GREFHi—EmE) 0

6) M ORI 0

BHAHO® 24, 200

BEENN—ZRE

IRA®D 51, 000 600 kg % 85 BIN/Kg

FE®=DO—0® 26, 800

20184F B HIN N — R E

INO) 21,250 280k  x 85 BIN/Kg
FlE0=0-0 A 2,950

¥1 =R A RF=BTIN. 3,000, {L3=AEE=BTN. 13,800
¥2 SAXI5H E{RE, NA vy FEEICBWTERERBEN NS W EnG
B & T o T-PNTIEIE 72

Fo. BEBERDO VR — & RICEBRETEH OILANEE (BTN/acre) #%%5 & L CLLFIZRET,

* 4 HEIEWILAS (BTN/acre)

RIS EH g HAIY g
©) @) @=0-® @ ®=0*x®
BTN/kg BTN/kg BTN/kg kg/acre BTN/acre
P/ 70 37.4 32.6 1, 627 53, 040
LN 21 16.9 4.1 4,111 16, 855
F Y 21 13.3 7.7 2, 309 17,779
DA 28 24. 4 3.6 5, 370 19, 332
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2) SDGs NONE/MRURORERICHIIEEETOERE

ERBIZEFXTOBE K
VR HFEO®E I F—%
F i

Ei=p Bl | SEREME S (SERE. PR, SR OBRYEE)

HiA % v 7 2EM L. 5 A SN | BAE 754 %EA LT, WHENEIL2

T DOHERK - WHE % Fhi — 3. 1) IR DA RICEHE,

SINEZ O - 5~10% XX T OHINIEF IR | B EY (U
Nh) &g LTI B BOAD 720,
LS%IE, KBtth CORE A MFTT S 2 L 1R
%'é‘éo

BINEZF~F X T DR 300 A 606 N | BFESLTRESZEL, X T 2L

F.NLTHIECET R Mo T BZIZR LX X T DR HE, HEHFE

B & Ehi IZOWTCE L7z, FEMiIZ., 2—2. 3) F
%38 U7 SDGs ~DEk/ B R DOF B
F U AT ECH

SN HREERE T AR - AERE | 4,800 A | 7,921 AN | X T OHEFEIEE - HEEEROR EIZHES L

770 BEfIZ., 2—2. 3) HEAZEL - SDCs
~DOEBR/BIFENEORE TV i #,

3) HREBEU7T= SDGs NDEM /RN RDOFEIRS F)7F

(1) {EENE
LIR, 3 >DiE# & T -7,

O BRFES
H ) DR X T OREBHIES. 4 H - 8 HORFHRFE AL
(5331 © 201843 H / 8 A
PO 328 AA g = /- NN
SRE D3 H L FRXTHIGICHERN B DK 294 4 (T BN THES)

8 H 1 [Al k2524 (5 BINZAyT THNE)
FHENE 0 AT ORER, BETIEOBDY, FEREAE - OB

Hik B 4 AT 2344, 8 HIZ 164 4 DEEZE N X X7 DOFE: A Fhi

@ mEANTF X THEEEE - eSS

H Y DR X T OENIEERE

15551 © 20184E12 H ~ 201941 A

ik o SR/ AR

SRE D 20I8ARICH X T AR LT EF 60 4 (3 [MIT43 T T HENE)

FHENE @ FIXTAVBE (FIZELBRXONDEELHE) O E, Wi
ESLIR R D S+ K QMR EE T E IS L 23 X 7 058 #E T 5

(RS ORBREDND REBEMAEHOLLRERZD TR RO T EE LYY
EWVSTma A IRHY | XX T ~OFITREEERR &5
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B O FXTAD B

@ ki Téﬁ cBEEE IS —
H X X T OEWNTEE L OSSR E

FEEEA © 20194 A~5AH

stgeiik o oNmlR /S NR YAV ] ) Fa bR ) FTUR ) SR
JUF a s R R

JOE-Eiy D6~ 1T D FAE KL ONE DO EH
FH1TRET,921 4 (N, #hifi 746 44, AEFET, 175 4)

RN FXTORER, FEEHEOHH, KOFXT A X 0iRE (5,055 4)

TS LU, O#IFFSLD SDGs ~DEBRT > — MIHARE Rt O v

¥ 2 F—DkET T I HUE L7z A FRXTAY R

(2) WifF &N 5 SDGs ~DEHk (GEHIRZE)

FROIEEZE L., X7 ORMER LK OB EROBERICHES Lz, BF « #iEt
=T, K100 4128 2 F—Ffitk, 7o r— MREEZER L, 7o — FARIT
O IF—MmEE, QFXTHME, @OF X T /N0, WIHEERR. @%ﬁ%ﬁ@5of
HD, FERIITEOMEY, FXTITHT DRBHEEIL 11% ARV, £ 90008 [F X7 %5 CTill
FRL7ZW ), TR L2 SEE L, FXTICRTHHKELEZED DL Z LIcHEE L%
2D,

I T —FZ o0 ITFEKANOREY (1 acre) THEEGZMBO D EWVoTFHIG Tz, 7272
LA GE N EAET D=, Ai&e~—rT7 407 Fi8 CLTFRMOOICE LT, %
R ENZ ENnD, JHEE L TR, %Tﬁ%btw&wot%ﬁgﬂokoit%ﬁﬁ
FEZHOWTIE, —EOHIL TR/ NER N FIZAL 2028, kB & —FEIZHREL L TR
tw&wot_ﬁ#%otottbﬁaﬁ®ﬁ% FIEERFO R E W o T2 b D B3
72 BARICBE T 250E) ClI2nZ et S%OEKIITHFEMORMEZET 2525,
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Ok IF—WEE (N=1,482)
1%

m IEE T 2
Y

m SO0 S
R
OO i
m AN

@X X7 DFWEE (N=1,482) @F X7 D% (N=1, 009)
3%
11%
mERLWN
“RoTRS mERL < AR
.%D%fcﬁl/\ .ﬁ@%
@DF X7 DHEES (N=1, 482) ®F X 7 DRIEBE R (N=1, 482)
2%
EEHELL 720 wEEE L7200

= L7 < A0 =B LI SR

w ]2

w ] 2

K 6 FRICBITARE - #BEEIF—T 07— MR

(3) WifF SN D SDGs ~DEHL (TR
REE. HEEDERE 720U TOIESZEM L7256, X T7HEORE, KOVEE %
U TAEORFIREBOUE, ROHETE KICHERTE 2R & 5,
> FREBEETOIXTHEYE : 7—2 0 CldFP W~ P R ORI B & LTREND
Do BB EHBEENHEL TTH BEDIEZE (School Agriculture Program) % 320
RTEAINTEY, EAETFRNOBE THREAFE: L T TiEs &) —E O
NERER9 5, School Agriculture Program 238 A S TWD PR TR X 7 4RS00 E A
SINT=HA, AE. KNEOFEOEE BRI LICERD EE 25,
> FREBTOXRXTHE : EESESTHRAAEZH (World Food Programme LLF., WFP)
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M OEEE DR KA

kR TOBEY .

3t 326 K THRAENEEtINTWE, TOHRE

WX X T affiolzA=a— (FXTAY TR, A—7) 2EATEHA. AESHITIC

XXTERBIOND XI5,
# 5 T—H UENOFEREL (2018 4F)
Class (Z4F) INST. FASNT. &F
SN Pre-Primary~5 294 14 308
A AR 6~8 63 1 64
o R R 9~10 77 1 78
B R 10~12 42 20 62
Central School 1~12 63 0 63
&t 539 36 575
HFT : 20649 Annual Education Statics Book 2018
#F 6 KUARBIAEEE (2018 4F)
INST FAST Xl
BT T BT 1 Bt LS
IR 17, 944 17, 461 1,313 1, 263 19, 257 18, 724
AT R PR 13,947 | 13,999 70 52 14,017 14, 051
HR R R 25,296 | 26,727 303 312 | 25,599 | 27,039
L3k 18,517 | 19, 466 4,169 4,516 | 22,686 | 23,982
Central School 24,584 | 25,712 0 0| 24,584| 25,712
=Xl 100, 288 | 103, 365 5, 855 6,143 | 106, 143 | 109, 508
HET : 20654  Annual Education Statics Book 2018
=T KREND DR (2018 4F)
Fihll D FAR T DAL &t
== 55 142 197
AT AR 29 20 49
H R 10 1 11
T 6 0 6
Central School 62 1 63
&8 162 164 326
# 8 FAEN (FRIkh) D&M (2018 42)
WFP D7 = 7 k HEEDTrY =l b &t
A A
= Y | &t il Y | &t b Wy | &t
/J\?BL& 0 9,217 9,217 4,108 0 4,108 4, 108 9,217 | 13,325
ﬁﬂ/ﬂﬁ 0 3, 150 3, 150 4, 877 0 4, 877 4, 877 3, 150 8,027
HE ’ ’ ’ ’ ’ ’ ’
iﬁﬁi 0 212 212 1, 863 0 1, 863 1, 863 212 2,075
a3 0 0 0| 1,814 0| 1,814| 1,814 0| 1,814
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PR

Central

0 429 429 | 28,318 | 19,848 | 48, 166 | 28, 318 | 20, 277 | 48, 595
School
/ﬁ\%' 0] 13,008 | 13,008 | 40,980 | 19, 848 | 60,828 | 40,980 | 32,856 | 73, 836

2-3. IW)a1—-FI—UHAE

1) AE(RFRR -RAICRIAERR

(1) A my MREEL L TOREESE & Hibs
A\ b LU TN LT,

£ 9 "My bHEEHHE

e e S o F

EEE | GcEey | Pk | PURER S

(N) (acre) (acre)
HFHEx 2018 £ 4 H 2018 4 11 A 237 24 25
B 2018 4= 8 H 2018 % 12 H 167 31 100

FBHEEEIL. DT 2 808mN O EEX 25acre. X 100acre & L, x4 175

FE & LTz,

> BEEMDOLINEREE OIE ) PEFIWAN E~OEBENE,

> FENBEORICHEND EFXFXTHEF-OKSEN END . ML EEL 2D L0 i
BEA~OBELPAENG DM, IWHER (12 A) BNHZERICY 570, X THEFOMESL
U A7 &,

RLR D, EFEOFEEMIIAELRES TREAZ LiZhoT, REIZLLT 48T L

T3,

> ANEERL, RRAES TR AR LZER 8 A ER) 134 v REE (7T
U ) I L2NN b EZRVITERTFICT HREEN N Z & 8 HHALREICKIRN
THRoOTL B ELADEITHMN B2/ EBEZN M LB L 2 ho7o2 &, &5
BEIND, BRESOZ B TR L RO L VIR NIEZZLLND,

> WNEREKIE, A Z 7D 1 NS0 OB A== 7RIS, 1-2 B TaEExRE
HINTE RN, EREOREFEEREZ Eal Tl L7722y, ZOBOME HIZRHENRH
S22l AOEITMZHNDDNE VI ERNCHEM A X » 7B H312E 2 b/
Motz b, EERIND, HlxE. B Zy 70 HEELELED &5 B
W NIy EEXTGATH, FEBRITFIE U7 T 10 50%F2 0% & 2 H & il
FED 30~50% DA A EFEL T/ EThH D, [ZHELUEEZ T XTHENGID £ Lz
N T2 % HAETOMIZHARTAEIL SWVWOEMBICHEEXFE LD 220 L0 B
TRDIRWVERMZ T 2 0EN b Te, BRE~OEMOE 2 ~=aT7 vt T 5L &
HIZ, BEFEERHCREEREOMRZ L0 BRMICERT D (ZEVWTWDHHERH 5
2, UG UIF ¥ XY ORICEFET 200, 728) EVWIRIRBEBE NS,
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BRESITUTO LY FEhi L,

# 10 BFRESME
BAEE A BRI SEZEE (A8
o B (4 7))

2018 -3 H R (5 ) 294 £,
201847 H iR (3 2277 252 4

N (5 U FT)

BR L O  BAOSKMIIUL TomY & Lz,

F 11 BFE R - WAL

B A 85 BTN/ke | FERRARET | Mtk L 0 AEpeant
> By TickAaEE s —=07
BEDAY v k| » BEOIA—ELZHIE (Model Farmer ) *
> ELTHE (N — a7 LR EA L. R T v 2 & )
> L= AR Y A s
AR
COMBE L od AT IS o SRR 1 72 L

*1) FBHA X v 713 HE OE LMD 15~20 4 D Model Farmer (MF) %3&iE,
BRANT b L —= 0 7R0F X7 OFEERZ ET 2T, MF OFESEKTEEE CEBORFITRTL b0
Ehid 5, £/, FF OBGITHRIETH A 3 BIIFHM Uit igmek 2 BG4 5, fik, MK L CE%
B 2 T BRI AR E 2 R B ORI E T 2 Z L2 BRI E LIz v — v T E,

(2) BIHIA X v 7 ERL

BRI = T8t~ —Y v — 28, 2018/2 LV EM A LT,

B R 2 v 713, BEARBH CHBIAEDORANZER, 324 0BHISHE Y | EFEE
B omdE - ERBR, A Xy Y (B oS - flel) ZRT2018/3 LY 4
HOREMZMG LT,
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2018/3 | & FEF & Gt 7 AR OMHE % 526, AGRIBUDDY i F 5504 B sk D 1ERL
HEBEE Lz, AAREEISEREEO L &, BIETA RTA 28R X v 7T LY
BZIT CER L7 (Fx i 2 5H), 7235, AGRIBUDDY |X, A~— h 7+ v & o TEFE
W H &2 DBEEORNEZT v 7L, XY ay ECTEGOGATE EOEFIRNZET S 2
EWA[RE/R VAT A TH D,

Flo, BFEEOaIa=r—va rEMBICER LS OEELLEZX 570, Bt
AH 7R TEELEW, v=27 /b (BRESE~==27 /1, BFENOLO/EE WA %
ERRLTH B otz

Quinoa Production Guideline @euglena

1. Compost application 4. Weeding & Ridging @euglena
2. Plowing 1) Farmers who did not participate in Farmer Meeting

Explain the follows and after farmers agreed, give the seed

O Purchase Price is

O This Is the price for threshed and hand-sorted Quinoa

O f sorting and bad, we will agal
O There is no compensation for climate risk etc

O We mey not purchase f farmers does not properly follow the

guidelines.
O if sowing s not done, pu
_ 2) When is Sawing Time?
<Method> daom <Method> ) Spring Sowing
@ Apply FYM in the field @ Put Quinoas to a small plastic D set Hoe between row width. For Paro : March and April but also depends on the availability of the rain.
* There is no particular amount bottle. Use 4 inch nail and make Move along the line with hoe. ForHaa @ March to April
to apply, though more is better. at least 1 hole in a cap. Make Automatically weeding and b) Summer Sowing ’
@ Plowing will be two times as appropriate holes in which the making a ridge can do together. From e of ey 1o besriing of Aic, mhen s Kt s pormts b
! v o b 2 0 avold frost in growing term, earlier sowing Is better
crossing the field. During plowing, size of Quinoas seed canbe out. 2} Weeding should be done twice;
mix FYM with soil. @ Sow in aline. For straight layout, 1¢ time is for weeding 3) When is Harvesting Time?
(3 Try to break block of mud and use rope. 204 time is for weeding & ridging a) For Spring sowing
make the soil soft. @ Use hard broom, weed stock o <Point> September to October
cover the seed. Thick shouldbe 1+ Quinoa’s early growth is slow. b) For Summer Sowing
cm* Weeds prevent Quinoas’ growth. D
<Condition of Sowing> + Making a ridge to avoid the plants o e o s T
*To avoid Quinoas dry. Germination | * Row width: 45 cm (the length from fall down and have enough lodine. Sorry, but weskrendy closed regtetration, You can registér or neid 56630
rate is 80% for cover with soil. 50% elbow to fingertip)
for without cover. * Distance btw plants : 15-20 cm 5) Need Fertilizer Apply?

Not recommended as per RDC Yusipang, but FYM using is recommended.

6) Need Pesticide Apply?
Not il

RDC Yusipang. During Itivatic
of Quinoa in Bhutan, there is no serious pest problem 5o far. If there is
serlous pest issues, farmers can apply pesticides (Cypermethrin) or can
apply th pesti NPPC of can ask

(3) BRI L —=7
EFERNL—=U L TCE, BIIR X 7L T O #ERE - BREL - INVED ZZE AT h L
—=U T HRER L, ERXT, REEECLIOARITIETCOBEGER 2R LT-7H, I K
U= U 35 Lo Tz, N L, T X 72 Tsento MUK AR h L —= 7 %5
Jiti L 7=,
# 12 BEFT hL—=2 7
B - BREENL—=0 0 NN —= 7
IR B8 ki [a]%5

& 2018 4= 4 A 36 | 2018 4F 10 H 16
HRE= 2018 4 8 H 24| 20184F 12 H 8
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(4) G 72 ShFE O MRS & A
FATIE, RESLUTO 3 M (44 7) ICoHsh 5,

# 13 FX T SLFERE

A7 | EEMOER | HIL S8t E S R R
Mtiplano |3,00m 2l | | | TATERE R
Valley | 2,000m mo | w7 é;?§f§§§f§&>” Marangani
Sea-Level | 1,000m LA F = 4 %E'ES': i gg?ﬁﬁg% S Ivory 123

NA vy NEEOFRBRE L, BEADFA D HEEEZ T2 Valley XA 7 1 i
(Marangani) DA ZFIE LTz, BEREEII, EEEATH THZIZ Altiplano Z A 70 2 fhfl
(Real, INEA) ZFibiAL, ilrskls 2 3E0E, Altiplano Z A 71X, Valley ¥ A 7@ H £

SZMEEEREENHCT WV E W) BN RN ENEFTROT W, RBREE: 234 5

Tt L L7, 7272 L. Altiplano ¥ A 7 DIE 5 MEIUTIRNMEE N H 5 72D el Fui3i@ )

X5 EHEE DRGENKLETH D,

AoA vy NREZBWT, Nl - NRoEFEY T30 L7z Altiplano ¥ A 7 OillEkFk

BERERIT, RBEFEL RV UIEBMH O HSUC K D INFEICE S 2o 70, FEFRFO 188K

PDURARFZThHoTZ ENEREZZ HiD, E, T HEROIRIFITHEN WG D

B9 X< | National Seed Center DAFFEETOHO T v — LiRBR LA X v 7 HETOR v
FRERGIEHE L7 & 2 A, HIF - AFICEL TUIWT NG RER -T2, KGEAKFER| DR

Bra e o BN H ST,

National Seed Center OAFZE=RIZBIT A% FERE: (v —1) OfER
100 %% 1 Z—7L L T4 70— (400 %) CTiRBRZ EiE L7-fERIZLL Fomy .,
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# 14 National Seed Center MOAFZERICEBITHHIFEHR (v —1) MEHE

(Al se] [ 5]

BR%E B 2018/11/28 Variety | Normal Seed Dead Seed % of Normal
#TH 2018/12/3 Real 383 17 95. 8%
KU 25~30°C INEA 382 18 95. 5%

BHAZ 70T (Vo7 a i) 28T
H3FRBR (Ko b)) OffFR

1Ry MZ 30 R #fE L Cillig 9206 L
7z

FEFRILTROEY

# 15 BAZ v 7 OHBICRBITAEFRR Ky b) fEE

GlEEESE (5 2R]

BALAE A 2019/3/14 2019/3/29 2019/4/217
Variety

A 2019/3/19 FEEAH(E)  FEIFR B (em) | FSL(em)
#TH 2019/4/27 Real 28 93. 3% 3.7 7.7
3/21 FeEikdi 22.8C INEA 27 90. 0% 3 10.7
3/21 HARSIR 8.3°C Marangani 24 80. 0% 4 8.3
4/30 HemRdi 26.1°C
4/30 FeR AU 12.8°C MR, B TRARLA v F—Fy P TARENTNETF—4

(5) LHEREEOFRA

2018 452 HIZ 24 BZE DY (v v ML 42 2081 128 W T HEFA (pH, EC, NPK)
EE, R E L TR e RICH LT, X BEE Tl HoBEEHMEWZ
ENbroT,
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# 16 THEHARE

e
=1 ! N
HH Dogar Naja HER-aAvb
P RS (Ha) 680 1, 464 1,241 [High : “RNR Statistics 2015”7 MoAF, 2015
HHETOT 7R O A ©  [Naja(Paro) lMERAH L <SS TIT BEH Y
SREEFE (L) 5 7 12
T HuE RS (Acre) 6.0 1.9 3. 8| DI S BRI MR
FHRIZHBT 2 9587 N (N) 3.2 4.0 2. 3|/ NBLIEETC AR & LT 220 A D VBB & 5
ARERg (3) 16.2 14.1 6. 4| LHiE RS & ADORABITEDOHBEH Y (#RF D AER)
TopH (BRHEEEE) 5.70 5.16 4. 50|Haa<Naja<Dogar DI TEEM:, % X 7 13pH 4-9 W TEF IHE
L ORFRAE=ECTERUZEE (ms/cm) 0.15 0.22 0. 09 [Haa <Dogar <Na ja I C 11238 H T\ %
toRFRE=2F (kg/10a) 11. 09 14.55 7. 31|ECEERREE & Il L T D720l b
5 B 20 W (BT LR TR EIRETH T Ik, A Bidangn
2 ARA MEREIE 100% 100% 100% |61 LT 223, FEEAS 103 &5 O EE R
JEtt 2l LT 5 BEREIS 20.0%  142.9% 75. 0% | AL, 1RIE100% & LCh v > b—oSm fiNajal R A LT 2 BRERE 0
B AR LTV REEIS 20. 0% 28. 6% 0. 0% I CITEIRAE DR RRFHILRIC L 2 b 0 &5
B CHEE L TV 2 EI S 80% 57% T5%|{H L. HEHFICHOCA N E < s EYIC DTV D LTSV EED
Labor Ji 9 4:F1L 2 (Peole) 100.5 24.3 29. 7|MRFCH AL & MBI < | REFRIRIUIC & B &SR
RERICED D Lo d 0FlE 18. 8% 48. 8% 14, 1%|FHURIZ & 0 EEIREAEMIHER LR D 5
RERIC DD ) T0EIG 48. 2% 4.3% 17. 9%
MRIRC ( b 2 ZOFIG 15. 4% 0. 4% 29. 2%
#(2A~TH) obHfERR 96. 9% 89. 3% 82. 2% | NRO KRB LD ENOIZ AT AR & HEa5E
A (BA~1A) oL fER 16. 6% 33.3% 18. 8| A& TBHFNRIER IR (Zrds, 231 BNajaid ¥ v~ Hks)

(6) IR (ar A2 NEH)
B e BEe 7TV rnbayARA oEM - @A, 2 L CHHRICE L TR 728
N DB LT,
BRRNCIZ, Q= R MNEBOBMWME (FEER) 16T D0 HE (RRo3E) OREE,N
30~40% & mWZ &, @QFERE=— /L THEDLTEUIVIRLO TENR2N & & E TOHIM
RN & DR A MK L @%«ﬁfﬂ&% G CE AW L L RIS,

BHRRIE, —EBRFIM A 2O AT TEMET D720, PHERE, KL bIZ 0Tk
WV, Eo, B OLE bEUICHEN S TWwiy BHEE A 525 1 RO FE i, (1B
L<IEZGESETm G 2D 2 [|1%EH) ),
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EAEL AR D National Soil Center D AKX v 7 2 BEERAESITIHEE L~ DD, National
Soil Center OFEIILT L H T TIHRNWI &, BFOBEEEZ D Z LIXHEMCH L
W2 EMD IR NOERIFEIZET o 8ITFEmM LW & & L, filZ1E, National
Soil Center EREIC LA T L ¥ T—2 g Tk, 2R A MERIBFRIZBIT A8 VR L
DEEE DI, FERERENE D, £ a R R MIEEN DK BOREEICEE 2 ks
R, R EDOFERN LN, T, BHETIEICOW TR E N Lo 2, daE
DEMMP S 5, BHEHEEZGETE L, MTOa R A N REHMEE, Mo A FIH 231
FFCX 5,

4IRFICBNT, aRA OGP b ER Lz, UTARERTH D,

17T KRR MRS R

~ k% (C) =% (N) C/N
H Hy ot JR SR 2R
P 5 i B B Hos
Wangdi (Mr) 8.3b 20. 0% 0.77% 25.9
ag=4=A
Tshering Wangmo (Ms) 7. 46 21. 3% 0. 85% 25.1
ThseThse (Mr) 8.95 21. 6% 0. 65% 33.2
N IE
Pema Wangmo (Mr) 7. 49 20. 6% 0.57% 36.1
AARTOHR= ARZ R 6.8 9. 3% 0. 29% 32.0

*¥2) C/NM (ff5) &%, THICEENTWIRFCO BLEEZZEN)E2OE (HEH), C/NOXRXLE#YE -
IZhEd &, BRDWEMITIVAEN., (EWOFHATE 2EE N D7 Ipo TERAMICI D, FHHTIX
20 AR A3 il & S04V TV DA, 35 FRE & CIEFFA#IF,

#3) L TWD HARTOMIRZ VR A ME, HAKRFEEBER N X THRERIHER SN TS B0,

(7) FeEEhsE R

FEREIF O R - AR O ARF O R - IAHIILL T O Y, INFEICE S 7o T2 #5208
Rz BOLFERL oo, NROFFE LM, BIFEHTII RN EBZL N5,

F 18 FREHRE AR
FEFl A (IFE)

" T " & IHEC & 7=

= & SR

RS (acre) RS (acre) ity

_ =1 97 16. 1 44 4.0 24. 8%
A Iy 146 10. 2 77 5.7 55. 9%
=ri 243 26. 3 121 9.7 36. 9%
_ =g 67 9.2 16 2.1 13. 1%
Rk Y 97 22.0 0 0 0%
a8 164 31. 2 16 2.1 6. 7%
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# 19 "B T7—#

4H | 5H |6H | 7H | 8 | 9H |10H |11 H |12A
B | Sal& 18 22 24 29 26 22 16 14 10
E (°C) 8B 15 20 22 23 23 20 16 NA NA
B | SR 16 13 19 18 15 16 7 4 0
i (°C) SN IE 11 13 17 19 19 18 15 NA NA
ay=4=" 12:58 13:25 13:50 133l 13:07 12:21 11:34 | 10:42 10:45
H R R
ay =" 13:25 13:26 13:48 13:22 13:05 12:31 12:13 NA NA

i HEH i e

T X 5T S |

HET - SR 2 712 KD REE

(a) NuBEOFfEE
FRNIREFER DD 7R OB & & BRER O MRS & 52 515, Doga ([ZHOWTIE, FiEH
D= DFIFERR I DOEB AR, Naja 220 TIE, MEROAEFTIZER -T2, &k
NS L0 RN A UL EIRR Lo Tz, k. KMEOKRGEREIXFFE A Th -

Paro 10 H~12 H 1% NASA TPOWER Data Access Viewer] XY &M

72
F 20 3o ERRE & HOE RS R
2018/5/28 I i 2018/8/25 W i B (2018/11 HEAT)
. .- [FIfE e [HAE . [Tk A 2 BV
i = i ]
| RS (acre) REH (acre) RS (acre) (kg) (kg/acre)
Doga 22 7.9 n.a 1.9 3 0.7 14 22
Naja 75 8.2 n.a 6.8 41 3.3 179 54

(b) NEOFFEE
AEBFW O EHOKGBAE LT 2 LA K VMR OEGINEDS +53 Tlda < RENFEAET
o TORDEFICHENRD, LW oTBRNA LN, 708, Katsho KU Bji IZBIL
TIIBEREOEIN - BRI L0 B EN H D, ZRVHTZFERE LTEZLND DI,
FEREIRF O UK B LD FIFROAER, FRERE (1 RI3X 2 B, BRI O I
A (—HEFETIEIREAOHEME S E D T—EIZNHE L TLE o722 BINMELS 2o 7
AREPED V) e B KD BN OE BITRIAD D, 2L, U E TR L RFRICE
HHENBIT I LIFFAT, SIEH S OREEN LI R Z L ITHED LI,
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# 21 RS HIERR
2018/5/28 I sl 2018/8/25 I it A (2018/11 )
Uesu 12 3.6 12 3.4 6 2.1 101 A7
Katsho 8 1.5 1.5 7 1.5 333 222
Bji 126 5.1 122 5.6 57 2.0 475 234

BUNBIOSAITZLL T O Y T, BN HEETH o7 600kg/acre DEFIL 1 BIFLETH 5,
Eakoomy | BRE, INE, B0 TETEENHTWALEEZ NS,

# 22 MR HEIUIS 0
(kgi”fre) =600 400~600 200~400 200=
R 9 4 18 38
#a 13. 0% 5. 8% 26. 1% 55. 1%

(c) "l NROEREE

AEH (BITERT OIE R

2,200~2, 400m) Ml TdH 5 Tsento |[ZIWTULHE T X 7=,

FICEOAARTER L, SulRid, BAEm Ry (e

# 23 Nul e NRERE PR
2018/10/26 HF S 2018/12/6 B s HEARE (2019/2 B
e [k e T A . [ A = HAUY
R (acre) R (acre) R (acre) (kg) (kg/acre)
ag=g|-A 67 9.2 33 4.1 16 2.0 179 86
IR 97 22.0 0 0 0 0 0 -

BB ABHEAOSMIILLTO®EY, 8 A2 — 7 ICRIEIZ TR A28, R 2 5.6 5
L CRIEEEZRIT AL B TED, LLARNS, FEAMSIEM TH DL Lot ORh:
W™ 4 A~7T H &R n -, 7 AR OFEREITE L,

F 24 ol NRERIEER M

FEFE H - ~7/31 8/1~8/5 8/5~8/10 8/10~
ag=3- 2018/8/10 5% 15% 34% 46%
IR 2018/8/8 1% 16% 61% 22%
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(8) J3Efd ]

T2 TIRREOEIIR S EOBEBAN LR LWEKNH Y . REEES B BIZRTET
HIENTERN, BEARAT O National Plant Protection Centre (LAF. NPPC) 73—
FECEBLTWS, ERNEEIZL TN ED, KRPBEEA VR mASI TN D, & Hik
DEERTGENEFZ ORI L U CHESES NPPC 5 B A A, BFICFEL T\ 5,
P LT 5 3R & 2 Offfid& 13 NPPC D HP IZFEH SV T W5 28, (EE A HECAMi A 73 1 e L 2
Iy, EFRCEHN L CHERT L 0ER S 5, B, I 1 BEH S5,

NRA vy NEEICBWTREZHERH LZBRIFFEF OB TH oo, X THETOMH
ATREME E LT, BMAL BREA] BEANCOWTORGERE L TICRHEHT 5,

(a) Fx Al
2019 46 HIZNPPC LW AT L7223 X & Z Ok IZLL T D@y,

* 25 FRBAIU A b

B, e el A IR U =
VA=V A= R 100m1 35| 280~560 | F ¥V, DWAZ A
UL A N 100m1 30 60~120 | F ¥ Y AT, /hE A
7L L—k kg 42 26~63 | F¥ XY DAT H
~ T F A 100m1 40 80~160 | >k, =2 AF H
AIF a7 R 100m1 121 | 121~182 | %%, HEX H

A |y NREETIE, FEE OBRERY T
(6 H FAI~7 A BA)) \C—&BMS < hE 22 S0 JRFEL (kg/acre)
PR L, BRDBH - BRI 4 5| &
LT, BEH L7-FEEIX. NPPC OTEFRI &
XX T ~OWAICERT, A IF 7Y R i3 40 129
L7z, Artomb, ~NREBji Iz T

A U7 B RS KV MBI A L S s,

H 16 281

*4) FREFAEL, BADOKR YT 47 U A MIEOT, JEAEEE O 1P R RSEAMEERR S AT L) 12805
RLHCA T,

(b) A
2019 46 HIZNPPC LW AT L72fB3E Y X N &2 DIk IZLL F D@ v,
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# 26 FEEAIY A B

B, el A I B L I =
Xy SH 250mg 82| 131~262 | &HHbAZ L., RIFH A
TN DN 250mg 109 87~174 | MHdHH. R3EHH. B "
% U HALER 100mg 42 84~168 | Lo\, HEZIH i3
~ BT 250mg 68 | 109~218 | B9 "
ABT X)L 100mg 49 | 196~392 | - F A&, HEZIHE A
FUL TG — 100mg 116 | 464~928 | >k A

S\ ey FREIZRBWT, NERLEDNWDIERDBRBIE LIz, NEIROGBE, LD ) b,
AxRUVHALE, v~ BT AZ TRV IEPNRERES D, LEL, T—F T
FHHZRBH s SR EAN 25 2 LI TR < R XTG£ L T O 2
S L 72 OBR D B AN 25 S D ArRerE AR,

(c) BRELA
2019 %26 HIZNPPC KXW AF LI X R EZDMMIILL T O Y,

27 FEAH|V A b

bt spic N/ | A&/ | ik /acre s . ,

R34 p (BTY) (BTN) 720 HIEY TR FLYE
7Y RH— k 500m1 124 | 149~298 | 2% H
AR TV 250mg 268 | 214~429 | U H

BREANL, U280 b ORE X ATHTERZ,

—EEZMER LTV 5, BICEEEIC I ey HIY
BT, WIS E RIS X 77 MR Frilnls REH (kg/acre)
AT TLED &) FRENFEA LT, 1 [A] 39 138
BREAIOMH G ATRENME & L Cidd 5 23, o ] 01 999
X XTI DR 72 D T,

FED IR DB 52 F 2 ATREPE DS B,

NEBL DT —ZIZRY . BREEEDSFNUCEZE L T\ D 2 E BN TRALZN, FREIXIH
FEREIOMVENHTL D7D BFEE L TOREHETELLTLE Y, REEMIKRE TIEH
L0, FEDAREDEA TS5 T D 2 L THEREORAIT - EREMZ D ZENTED
EEZLND,

2) BHEGER-FRICHRIATER

(1) X7 (FEs1L)

INHE LT X T 2PN ET D720 ERINTIL, OFXT7TOEEESE S VR= v 2RrE
TATRE (LT, Y R=y) RUOQA. HOEE L EORMEYERETH TR LT, &
B BNHD, WA= E@mINCBIT b r AR T, REICHZDHDWENEFICKREL, =2
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=19,

EICEAET A TREOZONY 2 —F = — UBRICB T A REBEERETH DH, 0 AKE 25%
EAELTEBIX, LTFo@bh, AN LD AEL, YO T ITT7 v 21280 58
BRI D 5% E R o7, YAR=VERE BRD) ov 2RE, Hihs L TR
WO — 7B TH LKk E T U ORISR 2 5EI1 Lz, WBEUREIX, R OR M,
INTHE, EOFEEIOMEIZ LD RESELAINDD, —EBEPIEEK 90%, 77
10~80% THDH I LMD, FXTOYR=VEREOR AEE 20%E AFEL 72 (F X7 DR
FBITKkL /NS T VLY REW), T, BAEEETHLIEAROY T I —~DL T
Vo7 (RS E I V— 7)) bFEML, v AL 5% % %ﬁmkbto
%%f~ykﬁ%®%ﬁ’%mf Ok L— ARV ET) IZBTFLHTE, @7 —Fv
BT DBR O & A BRAER AT L,

Ca )ﬂﬂm

(2) Y R=rTF

PR=NE, REZIILD LT L~ AROMMITE v, —EIS T E EA-nE T2
FT2L008H5, —FH, ¥XTEROIR= 1L, EFHBH Y, WIIEA (RMER % ik
TOMHE) "HHDT, MYy R=UDB0EERD,

iR =02iE, X (Wet Method), #2: (Dry Method)., 7%%z (Combined Method)
DO 3FIANR D H, WA, WK T 7% %&éﬁéﬁ%ﬁﬁ%ﬁﬁ&f FIZARY ET
TIThbhTnbs, mhid, ZoFERmMEH L HIET, BURT —& U TITbihvCnbd, &K
AT, KEAEEICHST X KRB OMH A2 EAN L THRB INTHIET, FIZ~V—TEHEAX
nTnag, A5, BRI TEXTITERB S,

O ®X RV e7r) AKX (Vr—) T

A RV ET) &, JICARETRY ET7ICHME L L TEESN TV Z2 TR
EE, e TV ERER L, AR (CUL—) 1E, PHERREE S L — R THMo %
iU E AR (e =iyl 2P/ AV TRV e
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B KK

R ET =
(201 7THERE D) (20184FFF %)
HLE R THip L OBZE FHIE R SHir E OB
! !
9 . WK CHEELLEND FXTORLEED GbY
FAE | o ey E O | cxmams
! !
it 7K V==
l !
e RO ; ARRATHRXT Rl &
B 40~60°C Tk K 1205 1] R | 200055
| l
HEXXTORZED
| e EbETHIDELZRE
| l
| B 40~70°C T3~ 45D [H]
l !
Hehl (Zalk) Hehl (Zak)

K7 @ (Rye7r) RGN (“Ur—) 0Tk

© T THEAE B ORI & R R

RA vy NEEOBEMTRAORMREZEHT 5 2 LT8R
EHTIERNZ &b, BEENEAL TV HPER O
WA LTl A= 3lBrae S L7 (20184 11 A), #iX
TOMYFR=1%, HISITI e k) BDREICAE LR
REIZ 72 D720, RN VA 38R % SEfi L 7= te D1 AR A& LLUF
IZREHT D, FEFHEBFAEE LTz e AR 26% % L,
34.5%~36. 5% & W\ ) fE T A o Tm, AFIETIERR L=V 7 v
Z R AR TR A — I — I ZFHI N 2 2D TR R 2 —
3. 4) RIE - ~—F T 4 TR D PR RGO,
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# 28 FX TV T VRS B

R R FEELEL R pIHE R
1[A] 2,400 2,050 2, 050 193 333 1,524
PSES INO):7 100. 0% 85. 4% 85. 4% 8. 0% 13. 9% 63.5% 36. 5%
2[H] 2,100 1, 800 1, 800 157 268 1, 375
xE DL 100. 0% 85. 7% 85. 7% 7. 5% 12. 8% 65. 5% 34. 5%

(3) BRI TR
D ~—DTH

JHERPEE S/ L—FRETE T U o W W R TRIZUTO® Y, By R=r Tk
DIZIZEmEL TV D,

PRI ey | - fg)g@’g

8 ~YL—TOER| T2

Q@ T—H TOEAR B & RS

IR N OB T, B0 ALRE - FHEL IGEA 1T O National Seed Center /Nt TIHIT
BRI ARG IZHT > TV D, ZORNZ, JICA HMZE TH - 7lib i ;R KIZ L Y 1980
ERIZEAZINTZHLDOTH D,
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JEL A 738 31 B -

(R el

X 9

National Seed Center /& T3 CoOIEA| T2

NA By FPRERETIEALIZE X T ORBIFRERIZLLTO®mY ,

FEhlH © 2019 4E 2 H
TR : JE )R] — kiR (% T2 2 [B])
fEHHE - /8 2. 5~3. Omm, F#@ 1. 5mm PR : %9 150kg,/H#FE]
# 29 NA ey FFEEXXTEGIFER
BT Hi BAE (kg) wEhH%E (k) 7 R
sSm B | Dogar/Naja 193 128 34. 0%
Tsento 179 148 17. 7%
I Uesu 167 90 54. 0%
Katsho 333 295 11. 1%
Bji 475 440 7. 4%
FEHFE . 201946 A
THE b g it #190~120kg/HF
ESwarpill BAE (kg) R & (kg) =g
MU Katsho 295 277 6. 1%
Bji 380 22 5. 8%

3) RmBE(EHX-RE)ICRIAEHER
REIZONWT, B A ¥ v 7RI\ CH RO BEATAE L, el 2 250, AR 12T

ABIE LT, AR 20~30MT RRE D EFFTA AT, EkHI 4, 000~6, 000BTN/ H, 7z, i

BI~HL G E TOHMIL, National Seed Center D REAFEY L7-, WIREE T

0. 25BTN/kg/H THE L7,
sz oWk, R 2 4+ (Bhutan Green Product, TAMU World Shipping LTD.) &
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E A2 1 4 (Food Corporation Bhutan Ltd.) X V) BiLHuligis &k OVEZE D O EFRITIC R
LZEAORES Y ZHS LT-, RIZLLFOmEY, TAMU World Shipping LTD. (TAMU) %
Kg &7 0 Ok 23 b 22 < . Bhutan Green Product (BGP) XV =t/L7 Z % T =FE~
dig U 72BN B CEEIM 7 7 RN A 2 < (T & T L 7=, Food Corporation
Bhutan Ltd. (FCBL) %, A ¥ RLSNDHE = [E~D i RN M <RI3R AT &l L7z,

4) R5E-v—rT7(RibiEE - BEARUBHEICSITIREICHRIAERR

(1) BARTOmGHE

HAREMNZ, FEEEEFE IV —TRETEMA— I —24 K0 7T — % VPEX X T ZHE
Ti2nWie, ek, FEHICOWTIE, BT LLREADORET D LET VO TRHERE 2L
TR UEXXT OENIFREEDO A "B -T2, LLRNG, 2018 4FFEDY 7
L, VAR=VEBREORE R ORAT ORAEGICL U MEREZRHZ IR0 E WV I fERIC
VARV

2 30 A — D —24Ic L BT —H FEX XTI
i SE Y FA R S
B #t B #t
At B At AEE) | @EB) EESH
A HEWEIE 0.01% n. a. B BEREAT FEUEN FEUEN 0.19%
— (GEH) )
= E(|A 0 0 0 3 0
o TEA 0. 05% 0. 03% CHARA 0. 39% FEUEN 0. 37%
YR= U BRE IR O AR L "] DR TaF A TaF A Ta I A

HARIZEBIT DA SR LM ABMOHERIILL Tom v, EH ks EmE (FA0) 7% 2013 4
 [EEXXTH] D, TOERERE LI L& X onTICHRTEEN S DAL
EE L7z, —F, 2016 4FLIBRIZZE OFFEIZIN 2 D5 XL, ~Ub—% LI F L—F—RE 2
TGN LE, ML FHBERICH 5, FEORZ WK TOTHERERPFESLHIT /- T
WD EIZHEAD L, BIIEORMIKETLZE L TV ERIAEND, (HL, 77— UFEFX
TEHEMGIZEA LGS, WEET 7Y ROBRNLEBHEALTHLVL— - R BT DOIR
FeqlAs (BRI HEOMEE) LT I~2 812 L /b L BESNS,

2014 £ 2015 4F 2016 £ 2017 ¢ 2018 4E
& (D) 360 784 1,001 565 601
e (BAH) 267 466 397 205 200
Eiffi (H/ke) 743 594 396 362 332

(2) BARDSOTSGFHE

WML, PR E 7 L — 7 R CTLL T O Y A % S5hE L7,

~ 7 aBRBEIE, X T OMREEIE 217 TMT, N, mK2 95 T MT, 4K 77 T MT,
RNTIE—1 )21 M, TUVT « KFFENR 16 TMT THh 5,
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# 31 FIFXTHHRE

Hir 35 2013 4 (324%) 2018 4F (FLiA)
ek 38, 760 77, 360
A, TRAY 35, 200 72, 300
g—u v% 8, 860 20, 990
TIT - K 10, 280 16, 490
K 59, 000 95, 470
., FF 38, 550 63, 220
R -T70h 2, 000 7, 060
aEt 118, 900 217, 370

EFiEETic, 77 (MEKEKE - A RF Y —KJE) ToRREELREE S L —
RETEeT Y W llWe, 7UTICEREZ S TREEIE, K - BN omigid, S
REWVDBEEIZRAT S TS ABEEN R < BN LU & O, ko, 77 DR
Kz 5, MARITEZL RN LSRN, THD,
b7 U T ORER, HE - A RICENTOS X TAEEZRBL WD Z &, HiGiTdE
FINSWREFEERMOREEY (AT 7V —BM~DEH) NoD LT DTN 2 T
WHEDZ EThHolz, FRZ, A NITHIBEIICL 7 —FZ L L CBY G2 ME T
USSR R 2 KIBICIRCE 2 2 000, FREMET U —SJE2 B U TR 7Y v 7k
FEhu =72,
A2 FORBUILLFO®EY T, A > Rl &8 L2 & 28 L7s,
> 2013 FEENG, EN T XTHEAZBD TS, « Bk BTV E Z ATHIES
TR TEDD, BINE L THIEN LIEWERTTh b, EEpEMIT, 6
(Rajasthan /I, Uttrakhand N, Haryana /) & HFE%¢ (Andra Pradesh M), FEV>,
5= E D Bl AT D LB TR Y,

> KEEFGIOH A= (KRBL Limited) $ &V, 7V —iE&O T THYR= %5
TP A RA LT\ D, 1EWV, VAR = aioFE S 52 A ATHE,

> EBRRICT— X UEXXT (BTN OV ARHEE REARELIZE A, WE
L CIXBEATTRES 2N, k&1L 1USD/kg E D Z & Th oty 7 —& VEZES OE U
¥ Td 5 85BTN/kg (=1.3USD/kg) KV HARWZDEAE N B DR,

(3) T —Hx o TOWMBEIE

@O S5 SD6s ~DOEME (PEMZIE) ([Citfiomy | B¥EE, BEED LKL
D FOFRERSE L TRERBEEMT S LT, FXTHELOHEOMREZEMAL T
HAHEMEN B D,
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#z 32 T—H U TOXRXTEEE - YERIEESE

BAtRE N2 Atk DI RN
*a et EEd 73N
- % T AR OV REZROT HERTRROERD)
(HEE) F At S e gk O | HAFKEFLICHBTE KE T K
i h T B AMENED Y
EE] A”'\
. RRERIZBNTEXT AR L LG L TTHE b 2
=23 DRFEFREDH, FXT0 | O BB, R B %
SHFREE L RAES A FE RO
JICA 7 — & H¥PT L E
UNICEF FrEICEITL, 2=t 77 A I, BE TS T LR ENRL.
Bhutan — X AT AR, Bk BRI ER s e T
DIEEZ e TV 7
B D O BBl 100BTN/ kg 7> 5,
- AR B RS 1 LB A T % 114BTN/kg 1278 5
alap T R 72 : ‘ : \
FCBL Eff%g;ﬁ%ﬁﬁ% AN | KD ERERVD, KON E Mk
- 70-80BTN/kg D 7= W [ENHHEBRRILIE
WIS EREWNEDI AL B

2—4, BREEOIREE
LIFOm@Y | <A vy FEEORRBEICE W TEREN~A TR L5,

# 33 A vy PEEMEONT

BTN/JPY= 1. 56154
M my R ErR] . "
BIN/ke JPY/kg BTN/kg  JPY/kg HRL (5 By MERER)

B mffi#& 85. 0 132.7 75. 0 117.1 ©)

RATFHCEE 0.0 0.0 3.0 4.7 TAMUH: L%

[ Pk 3.5 5.5 3.5 5.5 TAMUA: L%

PR +H18 1.3 2.0 1.3 2.0 50k HLMIBTN 55+ 25MT A # 17> A BTN 5, 000
W% - B (EAN) /NE 4.8 7.5 7.8 12.2 ©)

a2 (Rl - A=) 59.9 93.5 27.6 43.1 ®= (O+®@) / (1-@) — (OD+©@)

=3 &1 40. 0% 25. 0% 39. 0% @

b3z 2.0 3.1 3.0 4.7 NSCRBBIN 1. 7/kg (AfEE#FR<)

B AR= 0.0 0.0 3.0 4.7 e Al

R 1.5 2.3 1.5 2.3 NSCA BTN 0. 25/kg*67> A
=R - Pl R = /bR 63. 4 98.9 35. 1 54.8

% (Rm—oahF) 6.5 10.2 6.4 9.9 TAMURE RLAE (1OMT R T v 7))

W FEE 3.5 5.5 3.8 5.9 TAMUAE BLAE (20t =27 )
Wl (F—%) AEH 10.0 15.6 10. 1 15.8

ATt = FHkH 1.4 2.2 1.4 2.2 Y EE & R

VANHH B2 & 3.3 5.2 3.3 5.2 T E & [

g Qo H) 1.3 2.1 1.3 2.1 W) L R

oy 7Tk 16.8 26. 2 13.3 20.7 )R & R

oy pPT7UME 10. 0% 10. 0%
WA (AAR) /N 22.8 35.7 19.3 30.2
7 LIRG&F 186.0 290. 5 147.4  230.1
SR 5 A& 169. 7 265. 0 192.1 300. 0 12E G D2016~2018EE G titic S A
Kg¥ 72 b Fli& A 16.3 A 25.5 44.7 69.9 [EEF N, BARERE) &F v

HEETIL, AAR~OIHEZH 400MT & TEXHUTERELERND EHE L TWe, BifED
B FIILLT O Y , 400MT 8587 2 e Hiffh & 78 FIR Al B (E8hE) 1L, % 4300
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M/kg, 230 F/kg (£ 35 &), £Znb, BEEHE THLIWIcHE. AN, EHEEZEL5]
WTHRE LTV, HL, KRESHEEFR TIIRRIHERE & 30 L 7256 OB EEIE 13 7IA Ao
TR,

#* 34 GHEiF O S HEEEER  (400MT BIERiTHE)

EFARE
wEE 120, 000 = 400MT * 3007 /kg
e BJRA 92, 100 = 400MT * 230[9/kg, = AZ25% 1w k77 hZE10%
HLFI 2 27, 900
HFIFE 30. 3%
i ¢ 5,880 = AAANHIEZE 1, 800 T M /4 + ZEM 340 T /H * 125 J
N 11,800 = AARANIA, Btz % >~ 764 (Head Office 144, Field 544)
[EgiiE=y 6,900 = (AAMI50TFM/H + 7E[A425FH/H) * 125 A
—REHE 24,580
ZE ZAIE 3, 320

*1 v AT, B - ERLERE ThRE SN DKM O FEED L,

¥2 0y N7 U NRT, WEPLEAHDICHGE L TR TERNEXTOE, Fl21E, WiEN
LTREL Rl X T EafET,

*3 Moty (ZEMAD (X, mEAQEE, St BotleEs, FEf (ZEMD ITHAREE. A
W, MR, MBLATR. ML,

2—5. JICA FREDEIHTTHEN

1) EiEEMETS JICAFELEEAR
BURD JICAR T T 4 THEEST V27 MIBWTEFXTICET A2 HER RN O
D, LFIXITHRFW=ET5 5 %25,
> FROHBEICIRIE SNTWDAR T VT 4 T DOHEBEG O FIZX X T ORELEFEIT
L. XXTOHE  REOA X N EFERT D,
> JICA 7 —% VHBHIBERT H5RESCTREICX X T 2H 35,
> BOtEERTaYer N (NR) CBODLERT ORI FIEERTTT 5,

2) EFOBEY. ERICIVBAFINIHR

B FIERORELH Y, 7T —H BT JICA DR O(ERINTIEFITE W, JICA &
HEL TS, JICA 7Y =7 FTHD, V) 2 EITBURFARHIZRBW T IER I
ol BEZR D, 7—HF UBEERLEORLVRY 2T D8 (F : BIHER T 0 E OB
L XX T BB A BEBICKEI ST T, BRI E P RRE TERVWEED
Nith), BEE~OLVZ—FRIT, TV 77y, ZREVR—-FE2NEEW, 5%0
FXTHE: - HEOEREEE WIBLETH JICADLOIRLZITTWD Z ik, BETH»
SO EGHEEICIERICHENE B Z 5,
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AFHEAMNCES L7-8i A % » 7 (Manager Mr Nar) 23 20194E 7 HICE¥ER LY TR
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A= R bWV TWND, KEEGE: L FEITEH L W WO FRRICE S22, 4% b F X
TNT =2 AR E ER LTS Z L 2/mKRT D,

Uk

44



Kingdom of Bhutan

Feasibility Survey for SDGs Business on
Quinoa Production and Sales to Improve
Income of Small-scale Farmers and
Nutritional Balance of Local People

Final Report (Summary)

September 2019

Japan International Cooperation Agency
JICA)

euglena Co., Ltd.



Executive Summary

1. Outline of Survey Project and Consistency with Development Issues in terms of SDGs

1) Outline of the Survey Project

Content Details

Purpose of Provide technical guidance on cultivation and post-harvest processing of

Survey Quinoa and food education for nutritional value of Quinoa for small-scale
farmers in Paro and Haa. The project intends to improve the farmers income and
nutritional status of Bhutanese local people through building value chain of
Quinoa.

Term From November 2017 to September 2019

Area » Paro, Haa, Samtse, Chukka, Tsilang, Phunaka and Wangdu Bodan of

Bhutan
»  West Bengal and Dheli in India

Business Model

»  Providing guidance for Quinoa cultivation / harvest / post-harvest
techniques to small-scale farmers by agricultural instructors (hereinafter
referred to as local staff)

»  Purchasing harvested Quinoa from the small-scale farmers

»  Processing (Sorting and Removing Saponin) Quinoa and exporting the
product overseas (Japan and India)

»  Promoting domestic consumption of Quinoa through Bhutanese state-
owned enterprises or government

SDGs Goals SDGs Goal : (DNo Poverty, @Zero Hunger
and o Beneficiaries :
Beneficiaries »  Local Staffs (5 people)
Training about Quinoa
»  Contracted Farmers (About 300 people)
5-10% income increasing
Nutrition Seminar and Cooking Demonstration
»  School Teachers and Students (About 4,800 people)
Nutrition and Cultivation Seminar about Quinoa
Survey In order to consider the possibility of Quinoa production and export to foreign
Contents countries, the pilot project implements following through two seasons (April

sowing / October harvest, August sowing / December harvest in 2018).
1) Establishing a production system for Quinoa
(D Concluding a contract with local partner, a MOU with MOAF and Forests
Bhutan

@ Number of Farmers : 300 (people) . Cultivation Area : 125 (acre) .
Target Harvest Amount : 50 (MT)

@ Introduce “AGRIBUDDY”, smartphone application for field management
and train local staffs, and collect field data such as growing status, weather
in order to decide proper variety and sowing time

2) Building Value Chain in Bhutan and India

(D Purchasing, storage, transportation, sorting, removing Saponin, exporting
and selling of Quinoa

@ Concluding an agreement about school lunch or maternal and child health
program with MOE or International Organization such as UNICEF

3) Establishment of exporting cycle from Bhutan

@ Producing enough quality of Quinoa to meet required standard in global
market

@ Exporting 33MT from pilot project in 2018

4) Consider PDCA model for big scale cultivation of Quinoa




Identifying issues for expanding cultivation area based on the experiences
from the pilot project in 2018

2) Background of the Survey Project

Our company's founder and president Izumo started the business to solve the world's poverty and
malnutrition problem. He decided to achieve this challenging goal when he visited Bangladesh when
he was a university student. Our big and ambitious goal is to eradicate poverty and malnutrition in the
world. Therefore, we are operating a mung bean project in Bangladesh (hereinafter referred to as
Mung Bean Project) aimed at improving income and living in rural areas suffering from poverty (A
local joint venture with the Grameen Group was established in 2010). Through the Mung Bean
Project, Bangladeshi small-scale farmers are expected to improve yield, quality and income by
utilizing Japanese cultivation methods (seeding skills and use of agricultural chemicals and fertilizers).
The production in 2015 was approximately 1,500MT, and export quantity to Japan was approximately
730MT). Sales from Mung Bean Project is currently a few percent of the Company's total sales, but
we intend to expand agriculture business while implementing other crops as a new profit pillar.

This survey project was triggered by a proposal from the Minister of Economic Affaires Bhutan. He
asked us whether the same model of Mung Bean Project could be applied to Quinoa when group from
the Bhutanese Ministry of Economic Affairs visited our company in January 2016. Bhutanese
government had already started Quinoa trial cultivation at the time as Royal family and Ministry of
Agriculture and Forest (hereinafter referred to as MOAF) were taking the lead. Our company had also
gotten interests in Quinoa because the health foods is gluten-free, high in protein and one of the few
plant foods that contain sufficient amounts of all nine essential amino acids. Our company had
proceeded Filed Survey in August, October in 2016 and March in 2017 and decided to conduct this
survey based on the field condition and hearing from MOAF.

3) Survey Conduction
Through the implementation of a pilot project (300 register farmers, cultivation area 125acre), the
feasibility of a large-scale production system, identification of issues, and countermeasures to be

investigated.



4) Planned Business Model

Nihon
University

AGRIBUDDY

Provide Software service
Advice of cultivation

Deliver Sample or
)

Invest or Sell Sell
MOAF Subcontra euglena "|  Itochu Group Euroup/ US
Y < e — — | Market
/ Pay
~
Invest ™~ d

Joint Venture /
State owned

Training / Company
Nutrient
Seminar Japanese
Market
Small-scale
Bhutanese
Faremers
ENTITY ROLES
MOAF Farmer group management, Sowing seed preparation, Nutrient education
for farmers
TAMU Purchase of Quinoa, settlement with farmers, domestic transportation and
storage, export procedures
Bhutanese Farmers Quinoa cultivation, Transportation to collection point in their village
Itochu Group Research of International market including Japanese market, Survey on
Quinoa variety and quality, Survey on Quinoa sorting and removing
Saponin in South America
AGRIBUDDY Provide smart phone application service for grasping and sharing field
information, Construct a system necessary to link weather data and
cultivation records
Nihon University Advice on sowing time and variety based on cultivation record
euglena Co., Ltd. Build a Value Chain including cultivation / collection / settlement /
storage / export system, local staff training, making cultivation guidance,
cultivation data collection, evaluation of Quinoa quality for export,
nutrients education for farmers and school students, sorting and removing
Saponin of Quinoa, market development for Japan

5) SDGs/ Consistency with development issues

In Bhutan, agriculture is a key industry where 56.7% of the population engage, while agricultural
land is only about 530,000 ha (about 14% of the land area). The suitable land for agricultural
production is considerably limited due to high altitude in mountainous countries. Despite the limited
farmland, economical gap between rural and urban areas is widening, and fellow lands are increasing

because the youth leaving the farm. The situation of self-sufficient food is not improving. Quinoa has




potential to solve poverty and mal-nutrition problem in Bhutan, because it can be cultivated in high

altitude like 2,000-3,000m and also contains high nutrients. Our company intend to contributed the

three steps; (Dhiring and training local staffs, @training cultivation techniques and introducing

Quinoa nutrients to farmers, and (®building a value chain until global market based on our

experiences in Mung Bean Project. This will contribute to improving nutrition and income of farmers

in the short term, and solve the problem of disparity between rural and urban areas (including youth

away from rural areas) and the food security problem in Bhutan in the long term.

2. Schedule and Area of Survey

1) Survey Schedule From November 2017 to September 2019

Nov-17

Dec-17

-Farmer Mtg
-Mtg with UNICEF

-Infrastructure survey

Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18
-Soil Research -Trainig for local staffs
-Collect farmers ) -Recruit local staffs -Spring Sowing and build reporting -Collect farmers
-Baseline Survey
sysytem
Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18
-Search Sorting .
Machine . . -Conclude agreement -Pur_chase of Spring -Nutrition Education for
. -Summer Sowing -Decide a local partner | Sowing
-Meet with local partner with local partner ) . . farmers
. -Sorting machine test
condidates
Jan-19 Feb-19 Mar-19 Apr-19 May-19 Jun-19
-Sort the cultivated . T
A -Consider cultivation in . -Suvery the result of .
-Purchase of Summer |Quinoa -School nutrient . -Evaluation of the
. L other area except for . school nutrient .
Sowing -Analyze cultivation education . business
Paro and Haa education
result
Jul-19 Aug-19 Sep-19
-Evaluation of sample
Quinoa . .
Make a drafted report Briefing session with Submit the final report
JICA




2) Survey Area

Gasa
Bumthang Lhuencse Trashl Yangtse,

Punakha

[Thimphu
h 7
Wangdue Prodrang
(et Trangsa
Trashigang
Mongger

Chhukha Tsu-mqrg Sarpang Zhemgang

Dagana Samdrup Jongkhar 1

Table 2 : Map of Bhutan

Survey has been conducted in seven Dzongkhag (District of Bhutan), which are Paro, Haa, Wangdue

Phodrang, Tsirang, Chhukha, Samtse. Quinoa cultivation was conducted only in Paro and Haa.

3. Result of Consideration

1) Survey Contents and the Result

Contents Research and Result

(1) Macro Economy and The main industries are agriculture, forestry, and
Economy Infrastructure electricity (hydropower). As 78% of the total export value
and and 84% of the total import value are to India, the
Regulation connection with India is very strong.

in Bhutan The main export crops are potatoes, cabbage, apples,

oranges and cardamom.

Legal, Foreign Direct
Investment Regulation

Foreign direct investment is under the jurisdiction of the
Department of Industry, Ministry of Economic Affair. For
Agricultural companies, a maximum foreign investment
ratio is 74% and a minimum capital is 20 million BTN.

Export Procedures

An export permit is required for export. In this survey
project, the local partner TAMU World Shipping Ltd.
(hereinafter referred to as TAMU) was commissioned to
export the harvested quinoa.

Export to Japan, north America or Europe is via Kolkata,
India. For customs clearance, documents are submitted at
two locations; Kolkata, India, and Phuentsholing, Bhutan
(the border with India). For agricultural exports, a
certificate of origin issued by the Bhutan government is
required.

There would be no tariff when exporting India from
Bhutan as a final consumption area according to the
answers of three transportation companies in India.




Local Market Demand of
Quinoa

The project conducted hearing to farmers, nutrient
seminar in schools and price survey in local markets.

(2) Value Chain
Building

Current  Value Chain
System (Payment,
Storage, Transport,

Export, and Post Harvest)

It was surveyed based on the hearing from local
companies (TAMU), farmers, and the MOAF affiliated
organizations (Post-harvest Center, National Seed Center,
Food Corporation of Bhutan Ltd., etc.). Our company
especially collaborated with TAMU and National Seed
Center (herein after referred as NSC).

Proper Variety of Quinoa

One Valley type variety (Marangani), which the MOAF
had transferred from FAO, was mainly cultivated. In
addition, two new Altiplano varieties (Real, INEA) were
brought in via the MOAF and test cultivation was
conducted. Altiplano type test cultivation results did not
reach harvest due to germination problem or the withering
of early growth. As there is no prolem in Labo based and
Pot based test, variety testing should continue in the
future.

Cultivation  Technique
Research and Proper Area
in Bhutan

There were three major researches;

v" Analysis based on growth records and cultivation
history collected by local staff using AGRIBUDDY.

v' Hearing to famers.

v" On-site field inspection and data analysis by Prof.
Isobe from Nihon University.

Sort and Remove Saponin
Process in South America

Investigation of sorting and refining processes in
producing countries (Peru, South America) and Japanese
grain manufacturers via the ITOCHU Group. As result,
the usual loss rate is 25% after sorting and removing
Saponin in South America. As Japanese grain company
does not do removing Saponin, this processing is
necessary in cultivation country.

Market
Global

Research n

Conducted macro surveys via the ITOCHU Group;

v" Quinoa's global transaction volume is 217,000MT,
including 95,000 MT in South America, 77,000 MT
in North America, 21,000 MT in Europe and 16,000
MT in Asia / Pacific.

v" The North American / European market is large but
has already been judged to be difficult to develop due
to high entry barriers in mature markets. The South
American market is largely excluded from Brazil and
is not subject to imports due to the small amount of
imports. As a result, it was decided to focus on Asian
Market especially India and Japan.




Promote Local Consume

1) Food education for farmers in cooperation with the
MOAF; 2) Food education at schools in cooperation with
the Ministry of Education (hereinafter referred to as
MOE). In 1), quinoa-containing rice cakes were prepared,
and in 2), quinoa-containing bread was prepared and
distributed.

In the review of 2), while awareness of quinoa was low at
11%, about 90% answered "I want to cook Quinoa at
home" or "I want to grow". This seems to have
contributed to raising interest in Quinoa. There is a
possibility of dissemination via the MOE, mainly in
schools that provide lunches or schools that have
agricultural classes.

Agree with Local Partner
Company

In a short period of time, local partners outsource the
settlement, domestic transportation, storage and export
procedures with farmers during we do not establish a local
subsidiary. In the medium-to-long term, it will be a
partner for joint investment when establishing a local
subsidiary.

We have had meetings with two national owned
companies (Food Corporation Bhutan Ltd. , Farm
Machinery Corp Ltd.), and two private companies
(Bhutan Green Product, TAMU World Shipping LTD.).
After getting quotations from each company, TAMU was
selected from the viewpoint of experience and price, and
business agreement was signed.

(3) Pilot Project in
2018

Plan of the Pilot Project

In consultation with the MOAF, we decided to cover 3
regions in Paro and 3 regions in Haa. In order to avoid
competition with rice farming, the pilot project selected
areas with high altitude (more than 2,300m) where rice
cultivation is not possible.

Cultivation, Storage, and
Payment to Famers

In the pilot project, cultivation was carried out in an area
of 55acre (407 households). As a result, the yield was very
low compared to the data received from the MOAF. The
target yield was 600kg/acre, but the result was 22 —
234kg/acre by regions. Total purchased amount was
1,348kg from 137 households.

Regarding storage, the warehouse in the target area was
investigated. Farmhouse-owned warehouse with a
capacity of 20-30MT, rent is 4,000-6,000 BTN / month.

Sort and Remove Saponin

Purchased Quinoa in the pilot project was sorted using the
NSC sorting machine (wind sorting, size sorting, and
gravity sorting). Removing Saponin test was also carried
out on RDC Yusipang's machine. The loss rate that have
the biggest impact on profitability was 34.5-36.5%
against the planned 25%.

Evaluation of Sample
Quinoa

Sample of purchased Quinoa was evaluated by two
Japanese grain manufacturers and one Indian grain
manufacturer introduced through Itochu Group. There are
three points about required quality standard; 1)
contamination rate, 2) different color seed contamination
rate, and 3) Saponin removal. As a result, 3) standard was
not met the requirement.




Consider Business Model

and the Plan

Based on the results of the pilot project, we evaluated the
profitability and concluded that commercialization is
difficult.

(4) Development
Goals in terms of
SDGs

Base Line Survey

A baseline survey of 74 farmers was conducted.

1) As the field use rate in Paro and Haa is 87% for spring
sowing and 21% for summer sowing, it would contribute
more to improving farmers' income if summer sowing of
Quinoa could be realized.

2) Compared to the yields of current cash crops (wheat
and potatoes) in Paro and Haa, and considering the cost,
the current cash crops are more profitable than Quinoa.
3) After investigating the situation of cash crops in Chuka
and Samtse provinces, it was found that there are many
unused fields. Especially in Samtse province, income
improvement by Quinoa cultivation will be expected.

Evaluation
Development
Efficient

of
and

It was found that the yield of Quinoa is very low, and it
will not contribute to improving farmers' income.

The following two points were also considered;

1) Introduction to school meals in cooperation with the
MOE

2) Introduction to a maternal and child health program in
collaboration with UNICEF

As a result,1) can be continued at the grassroots level in
the future, 2) is difficult after visiting UNICEF because
there is not proper program to collaborate.

(5) Business Plan

Based on the results of the pilot project, we evaluated the
profitability and concluded that commercialization is
difficult.

(6) Collaboration
with JICA

It is possible to consider food education programs in
cooperation with JICA such as JICA volunteer projects
(school education, maternal and child health program
projects).

2) Possibility of Commercialization

Based on the results of the pilot project, we evaluated the profitability and concluded that

commercialization is difficult.

3) The Reason for Difficulty of Commercialization

It was judged that commercialization was difficult for the following three reasons.

(1) Yield : Difficulty to contribution for increasing farmers income




Research on cultivation were assumed to have been completed in the three years from 2015 to
2017, but the gap between the yield data received from the MOAF and the results of the pilot

project was very large, contributing to the increase in farmers' income is considered to be limited.

@ Income from Potato (Based on hearing from farmers)

Unit : BTN/acre

1) Seed Potato 26,400 30 bags * 55 Kg/hag * 16 BTN/Kg
2) Plowing 2,800 2 times * 1,400 BTN/time

3) Labor Expense 28,000 70 persons  * 400 BTN/person

4) Fertilizar 16,800 3,000 BTN + 13,800 BTN *1

5) Transportation to Indian Border 9,000 90 bags * 100 Kglbag

6) Hotel in Indian Border 5,000 5,000 BTN

Total Cost @ 88,000

Income with normal price

Income @ 103,950 90 bag * 55 Kglbag * 21 BTN/Kg
Profit @=0-@ 15,950

Income with low price

Income @ 74,250 90 bag * 55 Kgbag * |IB| BTN/Kg
Profit ®=@-©

@ Income from Quinoa (Based on hearing from farmers and assumption)

Unit : BTN/acre

1) Sowing Seed 400 4 kg * 100 BTN/kg

2) Plowing 2,800 2 times * 1,400 BTN/time

3) Labor Expense 18,000 45 persons  * 400 BTN/person *
4) Fertilizar 4 3,000 3,000 BTN x
5) Transportation to Collection Point in Village 0

6) Hotel in Collection Point 0

Total Cost ® 24,200

Income with targeted yield

Income @ 51,000 600 kg * 85 BTN/Kg

Profit ®=0-® 26,800

Income with actual yield

Income @ 21,250 -kg * 85 BTN/Kg

Profit ©=@-®

*1 Farmyard manure fertilizar=BTN. 3,000, Chemical fertilizar=BTN. 13,800
*2 Assumed that 3 persons x15 days. there are few examples to hire any labors in pilot project because the cultivation land area is small.

(2) Quality : Investment to meet required quality in international market

Two Japanese grain companies evaluated sample that was harvested, selected, and removed

Saponin in a pilot project, and found that the quality did not match. There are three points; 1)

contamination rate, 2) different color seed contamination rate, and 3) Saponin removal. As a

result, 3) was not met the requirement. To solve the problem, large-scale capital investment (tens

of millions to 100 million JPY) such as color sorter and process equipment to remove Saponin is

required.



Standard

Evaluation of Sample Quinoa

Company B | Company B Our
Company A | Company B Company A (1 time) (2 time) Company
Contaminant % 0.01% n.a. After OK OK 0.19%
I ] sensory
Other  color| 0505 | 0.03% evaluation, 0.39% OK 0.37%
contaminant % it is 0o
Saponin removal No bubble bitter Bubble Bubble Bubble

(3) Profitability : Selling Price < Manufacturing Price

There is a low possibility that sufficient profits can be secured as a business for the following

reasons;

» Import prices in Japan are on a downward trend (332 JPY/kg in 2018, 367 JPY/kg in 2017,
397 JPY/kg in 2016). Even if “Made in Bhutan” Quinoa can actually be sold, the unit price
cannot be reached 300 JPY/kg which was planned at the time of planning because of brand

and quality comparing with “Made in Peru or Bolivia (current main cultivation countries)”.

»  The loss rate that has the most impact on profitability is estimated to be 40% of the pilot

business against the planned 25%, and the production price excluding fixed costs is

estimated to exceed the selling price. Although it is possible to achieve a loss rate of 25% if

large-scale capital investment is implemented, it is unlikely to generate a profit that can

cover the depreciation expenses.

»  Quotation received from Indian grain company is 1 USD/kg (=109 JPY/kg). This price is

lower than 85 BTN/kg (=135 JPY/kg) which is farmer purchase price in pilot project.
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