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BHEiRS D ERA SR & 72, BNOBBRLEMREOME) D, EENEOAEEEON EOf R OERE %
X 2 MBI E > T D, 2022 4F 4 A ICKIEFEIC L 0 Bedskts o 2EES) & L CIRRHiG & 22 rkE)
BT BT,

1

£ 1-1 EUILEEYIREE (2017~2020 F) B Fh>
2016 4F 2017 4 2018 4F 2019 4 2020 4
N 467.1 231.4 436.1 411.4 406.1
Ty HAE 165.3 121.8 168.9 192.2 2443
B3 94.4 82.1 100.7 99.5 121.2
fl 53.4 47.9 123.8 121.1 182.1
T = 1.6 1.5 1.7 1.8 1.6
Hif : National Statistical Office of Mongolia
X 1-2 ELOLODvHAEEHEOEELHARRT (2017 F)
HE4 AFEGEN (T WmAGE (To fiefaaEt (To) i AEIE (%)
Ty AT 121 1 122 0.9
i 82 75 157 47.8

HiJE : National Statistical Office of Mongolia

x 13 EVILOHFEROBRMKECLHOLIENEEEDES (2017~2020 )

2016 4F 2017 4 2018 4 2019 £ 2020 4
57.4% 52.0% 54.2% 54.3% 60.3%
HiE . MOFALI

Fio, I MIHRBREOSEMEIROMEEE LS L B, WmHIIEmEIR (k. SEdL. HaRE) »
¥ 8 EA EDD, HLT¥E 7 Z—7 GDP @ 20~25%% 5. S EIHR~DUEGFE N B WRFEHEETH
0. 2014 E0 5 OEFRAREEMAE O FSEEHITRERERDE BIAAT, R % B 72 B F&

I https://www.tridge.com/ja/news/mongolian-president-concerned-about-food-security-
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JEROFEHIZIL, EEOLALBITETH D,

£ 1-4 EF2IILOEFRI GDP DHERLEEEE (2020 £)

S HLZE RUE RS ES Z DAl

13% 24% 8% 3% 10% 42%

EHIZ, BN TEHENCEERAREFEEZ AT 5 Z L0 b BEMORERE LD/ T ZAFE: O
FICITARPER SN TEY . ARP YN SIS IREEIZ LD AW ORKIGYENELTH S, 2019 £
SAROBANEEIE X, AN THERIIUEL TE T DR, 77 23— hLiio PM2.5 (#/]VRE
FIRE) OFREEIT 12 HE 1 AICBIISLTWD, 2021 £~2022 FEOXHITIIT S PM2.5 D A F
PIBe RIREE I 2021 4F 12 HIZBII &N T\ 5, 2017 4F~2022 FEA M2 TIZH VT, PM2.5 O 4R IX
WHO DA K74 v OB EZBZ TN D,

300

coetent, ug w3

H 2 LR BRT?
B 1-1 ARIINEHE B 1-2 2017 &hi 2022 FORBIZEFTHI 5 /\— bILTD

PN2.5 ® A FI9RE

2. MEZBRFIREIZBE T 2B EE ., BUR, 5T

(1) BHZEEHE
FVANDORFBEROIEA L 725 2050 FF TORMEZRFEFEBR L LT, 2020 4 5 JITKRI L
e 2050 &5, 2050 EE TICEY ML, AR, b, [EHEE, SUbZEHIcE#E L,
20 - BERBOME CRELEREIC/RD) 22V arE LTWD, BV a VERICHT, 9250
FEARHEEE 50 O HEE, 78 DIENRRE SN TS, £z, T8V a2 2050) (23 < CHH - mEHIGE
EAZNZNRE SN TN D,

ev 32050 Tld, RESHECEREMAAIEZINET 5 L VI BIFOERICH > T, BELZETHR
EEN, BERADTFLERESN TV, EAREOD LI, 7T —rald & #fillBE%I1C T Tk THE
R OFENEIT O TWD, AEMEDNE <. Fifii TR RRFE O FEHMH OO L DL LT, BEDF
BB HEESN TS, 2050 4FE T 3 EEREOITE) & BEENERE SHL, 5 1 B (2021~2030 4F) 132
A A EM B IR U, PR A D D, 5 2 BERE (2031~2040 45) 1R ATRE 7R B SE AR E & 4
e, AFENEZM EXE D, 53 B (2041~2050 4F) [FA~— MEEAZREIELRHE LT 5,

2 http://www.agaar.mn/article-view/1106



(2) BUR

BRREHCER T34 (Ministry of Food Agriculture and Light Industry)  (BAF, MOFALI &5 ) (%, &
Ta2050) REDIBERICESE | RESTORMBIEIC ALEHO7 U —r U R &N
DBAFE, HBLEBOERITH R I R 2 WERME T2 ) 2 & 2| T\ 5, BURFATENEHE 2020~2024 412
X, TEROENAEEOH SRR OD, ZREEROT V=0 N "NTRAEZFRETDH] &0 AEN
GEhTD,

T2 ANVEIFI, 2018 E G 2022 FEIC TRERREZR T 7 7T & (BUFIRESE 278 5) ) 3L,
BPRAEFE AN S, AFRZE L CTENO =— X2 FMICH- 32 & 2 BRI, AERBREH RO
EIEN, BFERE 238 T 5 & Lic, LMD AR OREOEBERMETORME RS, T 72—
FERS RO | FEEAIR OB N2 EOSARN R ST, RIS T7V—YEFE T v 7T L) HEREIZSE
M S AL, FEET D 7 —Y ERIFEFEO HIEDS LT H T,

Fio, BV ANVBHHTIREEIAGE 100% K OEHEHE & 70D BEE (BB - Z20RIEIT4R 5 5R
(2022 4 6 H)) #HBIF TN D, 2026 £ TIZ, BETONY AR OEEE 270 ~7 X —/LF TIEK
S, AEFEARE L FE L@ U CERICHE R AT 2 8 BESA 7 T AR L
T 50 ~7 Z—)VDEHNT ZFEE OB A MR & % T 5 2 L DRI,

2022 10 A BB, B VKHEHEOAIZICE Y TEkEdda ) 2EES 2022~2027 GO HiH
L LTI LN, FEAEREIT TEBLEREOHR, BENORMFEELEECHY 2L, SELRED
HPRBRRE) THDH, BB 2L, 3T 19 B OTEEAERLEENEE T L, &8
WHEICR2 S Z L2 HELTWS,

(3) En%

FLANVBIHIERNOBRAERE LT 570, Bix Rilh& EOXER Z{To T\ 5,

2016 12, ENOIFKAEEREDT-D, b~ FLF 2 7 U 2 EO T ARG O EEIEY O AFLA 5%
5 20%I25 & B b (BURFREESS 185 5), F7-. 30%DFH& & 4 FEROBF] 1o — o Dtz X
0. BE, BFTELL EBROERZ Y - U AEMETHE LTV D,

MOFALI 1% 2021 4Fi2, EZETHEND 3B MNT (81,670 ) 28U T, BFEDOT U —r g A%
EATEHOBE (2wHV, VXA, bvbh, avavy) ONTRREZTETDLE LY, 2, 2022
4 FICHEFIE, T AR EZ S 10 A0S 5 A O 6 Bid BT 6 BRI 2 = 3L £ —flikk
% S0%MIBN L. IEEME 30%MiBh 35 & LTS,

2022 I MEEREZSFD |, R EEIESE L0 0F ] O—BRELT, V¥ AT ELEHEORFIC
EE 3% T 2 4R, 500 8 MNT (¥J 28 f&H) O@&E %179 Z & Z2IkiE LT,

R - JRBCE - BB OERBREEM IS T, TR & Z ek L | @S m ok L RIE
MOAFEZRFRIE D720, 2022 025 2026 F2T THE 1.7 JE MNT () 948 (&) O&EEH%

3 httpsi/legalinfo.mn/mn/detail?1lawld=16530824651591&fbclid=IwAR3S0KjUOeCwLCr9jcl-fe7yxYcZK870Al-
wdDJdXqe7dqqdixfNDIWQyKs
4 https!//montsame.mn/en/read/259366
5
https://www.montsame.mn/en/read/292394#:~:text=Within%20the%20framework%200f%20the,pm%20t0%206%3A00
%20am.
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EZTROMERE, REE & DR T DIEFREERT D) L LTS,

3. MRS BRE 9 2 F s E o [E B BR S W ) 5 8

HREDOXE =L ODA OFEATTE (KEHE) THife v e 2R B A& O F28L &t DL E TR D
He, BRI 2 & LT IRBBCESHEICR T 2EELALOHEE] BT b T 5, BERMIT, 7
U= AT NF—2EM L CEmEED ORES - B ORI - IVEEIICH ST 2, T ALD
WPECd 2 HIRBR BT & RN L7 Rt ATRE T O & 5 BT 728 v I VB O BHLA~D X IZ b &
BT 5,

IHIC, BBEBMOKFESR [T7r— UL 7— N a—F = —VERIK) b, HZE TERIEEY/S—
—3 7 IR D ZEMBORREEE AN Lo, B R O S Ml R AR PE O BN S RIS HEE S
TW5,

4. YHEZBAFEREICEIE T 5 0DA FE K O K — D e 75451 43 b

(1) FeAED ODA F3
2020 EPDLEINTND [EBEN) a—F -2 ~vARE =TT 7uy=y b Tk, €3
E 8 2 RS EDORHE & 225 L) BEOEBLZ W T, HUBBHRBOR K ORPCEIR 5 EZR 7 1
7T LIRS EDL L AR, N ay NREDOFEMEEES T AL —ORFE L@ L THELNTZE
AICHEE L &I, v AX =TTV ROT 7 a 7T U EERL TN D,

£ 1-5 EVONZETSEHEADEBENEFD DAEX

¥ ESiA ES iR

e ditr b /) BHENRY) a—F 2 —r~vAX—F T Tzl k 2020 4-~2023 4
BRIE - SPE T AMERRE IR ey =7 b 2014 H-~2019 4
B BYCEREET VSRR VAT Ak a =7 b 2010 F~2013 4
BERPCEREET VBT e =7 K 2006 4~2009 4

W2 LW 7Y — N AL ICT I LD EIEAEMN FITRDE | 2022 H£~2023 4
AN I 2 I o

HENMFE TR A 215 ) U 7= Bk i O R LA 2016 #~2018 4£
TARAY 2 VE—Z HW T REEDIRIBTE S A7 AT 55 | 2017 4£~2018 4
WA

BOP BV xR | BEEEPER O R b i FE e A 2013 A=~2014 4F

(2) fth B F—DSATEHISHT

ST OEBIIE L LT, BICEEARY a—F = — ol HEE, KEEE~DORIoG R, 7%
HEERE, ~—7 7 4 VB EDTDI TN D,

[E B A At e R (FAO) 13l n T EFED R Z ZT0RENY 2 —F = — Ok &2 ZHE L T
b, BYANVMIENOY T I F == BHHICERENTRELT, SEREOT T UT 4 VI HBRG
nNTEY, BRNIMEWEEEE-> TS, FAO IIEMEFEDONY a2 —F = —2 Ok, B THS
NOBHHEMT Ty ROWER LR 70775070y MEFERL TS, £72, 2010 F02 5
2016 4EIZPEY . FAO X EOWIC L 2MEXE 0 /7 AT ANV TEBLTEBY ., O CTHE
ANEMFICE D FERXEAH 7 U — o 2RI O T AR OFA X M ThiT,
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T YT BH3ERIT (ADB) I3,

PP A PE DR ICELY $Te T L LD AT B % & BB AR DR,

W EZ B L CREBMOIIEEZIT> TV D, 2020 £ LV BIAI L7z ADB @ [Vegetable
Production and Irrigated Agriculture Project] 1%, ifEDEWE KA AFET H 2 & TREIKTFTHE
FORARETHZEEZHBE LTWD, JEMEITOEmFLIZT Tl BEEZED T 2RO 8

HITON TV D,
& 1-6 EVINICBTEERENFOEKRRIE
HEL ZE4 FE ) S
S ER1T | Mongolia Livestock and Agricultural 2014 - ~ | EEOAFEER L TS T 72 A2 RE L,
Marketing Project 2017 4 SRR DAETE & B IR IR OB A SR
[EFgH A5/ | The Country Programming Framework | 2020 4 ~ | WM O F S A E OB & 5 Lo RN
FRFLSEMERS | (CPF) 2021 4 Ja—Fx—riifh, BIEHIOS L E¥E
(FAO) VAT AOWEGEER U CSHRRBOR &
’s
Support to Employment Creation in 2016 £ ~ | HBEONRY a—Fc—rFuvs e
Mongolia (SECiM C2): Piloting 2021 4 EaRELTT, By A LNBIER 7 bl
quality private sector work in selected BN 2 AT 5 R o IR 2 58
livestock and vegetable value chains
project
Inclusive and sustainable vegetable and | 2016 4= ~ | BB ORHGE AlfE/RE 2@ U T, £
marketing project (VEGI) Outcome 4: | 2020 4 VANV OAETEDUGE & SR
Policy
FAO-China South-South cooperation 2010 4 ~ | PEIANFGMFE LY | B2 kRO UE,
Program 2016 4 KBS B~ D s & [FIE IAEEEIZ 4R D %0
ik & R OIE
[EIBS 23R | Project for Market and Pasture 2011 A ~ | REREIROFH rTRE R B BRI BN A Y T
A Management Development 2023 4 RIND, TSBHTE, BOREEH, REAH)
(IFAD) O A AR
7 VT B#E | Vegetable Production and Irrigated 2020 4F ~ | DAY TRUEE BN TR & EEL L X
ST Agriculture Project 2027 4= T AOEAN, R EERE, ORI
(ADB) % D LRI B i D 3
Community Vegetable Farming for 2020 4F ~ | KELENIRWVEEOEM, TR oo
Livelihood Improvement 2023 4 N Db, BEANY 2—F—r
DG %
A A AB# | Sustainably managed pastures and 2017 4~ | BOEHLORife il REZR A R L. Ehi)
% /1% | healthy animals: Mongolia's 'green 2021 4 DL BEY O~ —rrT 4 > T OWE
(SDC) gold' % AR
Inclusive and sustainable vegetable 2016 4F ~ | BROAERE, Ik, ML, ~—F77 4
production and marketing 2020 4= T ~DHAE
NV =177 | Winter Greenhouse for the Mongolian | 2021 4F 400 i D HHIT, FEES AT A, KE
BA7EHAE | Greenhouse Farmers Association in the 7 BRE, MR AT AR A&
(TIKA) town of Bayantooroi in Tsogt, Govi- T A DR A SR

Altai Province




2 feRIEN, ®in - 50k

1. IREANOE
(1) {EFEE#

134 IR SRR S BT
FITIE Pz )1 LR T

BNAFEAH | 19556 H 1 H

HENRE RFIENTRIZEL R, T ARBERAT & AR T 2V —F 4 7 R=—
& LT, BRBERER A LEART, B =L — AR, X0 &R A IR i A A L 7o &R
VAT LOGERRE & RMEICERE R B D, THIERICRE L <) TABICER] &v)
TARS I ORBEICIR Y T e, 7V —rm xR —% L) BEHT 5 THEFE
Bl ZHEELTWD,

(2) WENE TR AREHOAE ST

FERE NI 2011 I R~ U, ERS AT T 2 BEHE ka0 85E K O L2479 BV T
2 (KVN) OTLGENS P, A% O FEOREMOIE L 705, &inE CIliksHE 28/ L=
YR PERLS 2 ST UT-, BRFEHIC B W TIRER L OFNE A 2Kk~ . F o 02RO R il &
BE LTz, B INOEESHORERBICHGT 5 LI, #RZ2EANDOIESOIEKREX 5,

HERE RS

BT 5E#-EET

HECEHTD

H AE e E3EEE

02 |2 £ D HiFRER E MEERD
H LA F — st miksk

FABHED HAMIRIC &£
25 L (L HEEREAE(E DU
1HEsEE HAMEHENES D
- T iz mittas
I AT A RN, dEhpLEE
HIFIF—
AT LR

B 2-1 REAEAOEEBR

2. fEERS - HAT o
(1) $RERE - HefiropEz
REFEOS LB EINTRERNT, 7V — (VX —Th D LP T AEFIHT 255 B ERIE T
H5,
PLNICRER L ORE AT,
- CO M RNRT DfEOY o To T ANT, HEMPTERZ2FEFF A HOE T CO, i EEMEFET 5,
* LPHAED Y V=V R ATV =2 T 2720, AENSZ KIRICHIBTE 5,
© B ENRESEE ORI R I F G BIEW OSSR (B3 - B - %) BRARETH D,
- WIIEEEE NN, SOIANE, AT FUARES TH S,
© N AND CO, BDOFEENFEET, 7 U —2 7 CO M L, BRIERIT AT VL AR D72 DIRFES
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B3P 720,
© REEAM QDI IERHE O T2 0 MRS LA (IZIRBERE) LImEA 0 R (ISR R E) O

BN RINTE D,

\

e I | 0,0 r0-5 |[eeasro-5
| 958 _H e
| if {r“
.‘ﬁ ?ﬁ
SRR TR S

AN - A - ((~ A

£ 2-1 REHLOMLH

HH TR fE A A v Al
A E Jte FH A 1,000m¥ & 330~495 m¥/H
7 AT LP 4 A 2.8kPa® LP 47 A 2.8kPa
e RIRPE B 20kw (17,200kcal/h) 58kw (50,000kcal/h)
e o KRG @ﬁﬁ%i&%ﬁ\ KPR i@ﬁﬁf%é%%g
FUEAA > F, B 2EE FUEAA > F, W2 E
~HE L860xW439xH660 (mm) L1,654xW862xH1,542 (mm)

i
T
4
i

£ 2-) REHGBICISIEFLEEMERALOREE

IR (Y10 7—/L)
B (%
e R a3y ElIE S CYE D)
i=Fbvb 9.4 5.6 166%
wHZ 75 34 221%

* CO (EARIREE 1,000ppm HEHE w5 [E 2R S FHER AP MRk 23R R &
(2) =4y hfith
HREERRR T I MBI O X — 7 %Fﬁf‘a T ARERZCH D, HFRFOXREHKIZEY CO,
MARRT DN DD /NT AT CO, ZMUNI G L, 1EMOIEE O & IER o= e —L %
HLETDEZNRNGRE D,
BRENT, BRENTIHIEE 32 ER- TAFH 2,739 BOMIEEENH 5, 2014 FITITHEE~DOT A k
R 2 & > & LT, 2023 459 AWERTC, 8EE TIXAFE 975 B OIRTEFEE &R,

6 kPa (fu/X2H/0) [ZEEEHEA (SIHALD) ICESSEREFERT, 1232 VE Im*OEBIZOE L =a—

(N) OABERT DENZERT D,
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3. RN - Bl o B S
(1) Bl SIS A5

<BET A >

10 A5 3 HETORIZ 0 EL T ERDE L INORMBEREO L & BRIV 7V RNBIEREE T
ICBWCHEESBEHT5 2 L2 Mt T 2887 A N &21{ToT\Wo, =X 1 7 %@ L CRERNE
e LT, MERBOBM T A MRD T — % OB ERGEEITV, Bl K5I TR 23
N T 2 0ERE L. BRESRMOMER & B OTIEE LT > T\ D, BET X M, BinE#EETH D
T AVENEMBE RS & RO Green Lips DT AZTEML TW5, BEIT A b &47 9 R0,
T TN ERAV, RERSOMEERGEO—B & L CRRE OB 3% ORI 217 0,

(2) Bl S MEmERERs R (Bt
T2 ANVENAEMBERFO N ZTHNEA Y R ORERS (LN KOH&) 1/, MEmELE (BLF
KCH %) OfEEHN 1 50452 &, F£72 Green Lips D/ ATV TIL KCH RORERRN 1 4%
MEIERE LC, HAiTrOMIm (2310 2 Bl A VR R & 520 L 7=, 2022 £ 8 A K W k@A 4hd, 7
VHIM E LT2022 49 A 7 H XV BEEZBLG, ABRE LT2022 410 H 17 H X 0T — 2 BiS %
BtA L7z,

20224 20234

No. IER

8B 98 (108 11A | 12A| 1A | 2A | 38 | 48
AR

TLEER

ZFHER

FEABRER
HFEAR
A

(| |W[N|—

| |
2-3 REUKOBRESMRERR 7 Sa—L

<E v ANVERAMBERY: (MULS) >

MULS D/~ 23777 ARDK) 200m> D7V —2 T A Ths, BRYE LTI Lz, £=4
Uo7 CrodE (FrpA M) 2B 2BERINOMRE CTh 5, 9. KOH B 72 H H&iT4
FIZBTF DN ANREOH CHIREZE EEICROZ E2ZHME LTWD, Z0O7=H, KOH T Y1)
REREZ 16 F£L LTV, 11 AURBRORAIIZE LB T b, FRCEMIZE T 57 ANIRE
235 A TR ARENBA SN2, IRERES 22 2 P GEHAZ1T->7-, KOH BIDEM X 2023
H3IARELULTEIEZE T LTS,

—J7. KCH A Z H O HEFMITE TH D AM6:00 725 AM12:00 £ TO 6 BEfEIERR 217\, Bl Lz
CO, 2> ha—F2X D T AN CO, 2L % JEfiAH| fRE #2350 T 1,000ppm 2> 5 1,500ppm D ]
ERDEDITIEIRAE E Lo, ZORERPEICRE LRI E L TIERmASS I 7 o F— /"= e D
FHRRIZE D IRE L T 5,

TEMOBER CTIIHGRNEETH Y, COx ZEUNANEM BRI T 2 LERH 5, Z O, RE L BED
BRI CTH D EZE DA IEFH CHIUTIRERLIC L W RAET D CO, 2AMEAT L L TE D
T, N ANBREEHNEE L 2D,




K 2-5 C0,a> bO—5RUNDRIRERE/ S8

ARBLHE S PEMERSRRBRIC L . LIF O RN BT,

)
@
®

KOH %!, KCH Atiz, FEHIF FIC W TR < s @425 2 & 2 T & 7z,
KCHH L CO, v b —TF (280 T AN COp IREZ X EEICRD Z L DR T 12,

i 0 A B LR IRE 30y 10 A T 772.8kg, 11 A LA O R HNINNRIC X D 4 A E N K
TEICHE 2 . ASEEIIE 2612.1kg TH Y | lifsIcT 5 & A 30 TMZE#E R 5,

K (9 A~11 A) 280 TFENT ANIREN FE T 50 Eir< & 725 H A ITEREIFEE R4
L7z, B, ZHUTEREHERORBIZ L HIRE EF Tk, IR Z2IThbTEEORKE T
X, BRRICE D AT ZNOKIRD ER LT 255035 5 7 DMKIZ L O R ATRETH 5,
IKIRN~ A T A 40 VTG & 72> BIZB W T H Y ANERBEL 0 ELL E&2#ERFd52 &
MNTET,

B CEERED N T T, BAHEO T 7 AR ELTH, C/P ThDH UNIGAS th & HifE
L. WA ECONIRIRT 2 2 LN TE T,

VEW)E B Y 70 IR AR EE R BE OMERFICRIEN & 0 . CO, Jitt IR R 12 3\ Tl IE A 78
B ATz~ ANBRBEDN B S U 72(CO, fE FIRIZ 381 5 60%FEEE),

T IICEBIT DAY A TOBREREOR T, T ANBEINMENZ &%, COy iz
LB B e RIRFEHE T 5 7203 AN EREZ B IE(LT 5 RNV ETH S,
EIAMIEBITH AT ATITHBIEENBAEL TNDD, BH XA ~—OFHIIMET
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H5D,
0 MULS IZBWTHEEDHRAEICLY CO,zr br—F(C
IND A TOEERNRNVLETH D,

i, B

IZ A~E O 5 BRI

AThoTmbDD, FHE

iﬂlﬁ

AHMERBRICHONTIZ, FRO XS
PR OB AR D T AR O CO, i H&EDT —
Takil 2 3205 U 7=, A YN A S O F -5 E 5

SRR L, P OIEE RRMIEE S 5 BZEfE
BABITH> THIZ b DD RT/LNT, T

(CRREN N R R
H WY E

?E‘ZETE%EE@iﬂL%%%J}@ﬂ“é ZLENEETHD,

-, EENLD
FERE 4.8 775 CO»

D 7.0~75

m%@%m;wsr%5K
WZHEIN, ©A F TULFEE 10%HE N % fE

i, @=

WEF A UM B L7720,

WK THER, T APSHEEE &1L
&, FHBIZTEA LTV,

ZX, O~ MUFEE 30%HEM, @ b~ MVFERI R K 25 HEME, @ b~k
h~ MBEEEIT 6.0~6.5 76 CO, i A% F1c &
n:uja%) & ﬁ T% 71_:0

KATSURA COMPANY LIMITED

| Assumption temperature range (Night:12°C~, Daytime:~28°C) |

| Assumption Satiation range (3~6g/m?)

22°C (all time)

1 Missing data
e T T T
MAX 257.°C
HOUSE [MIN -15.°C
TEMP. |AVERAGE(TOTAL) 115 °C
AVERAGE(6:00~12:00) | 10.8 °C.

{Weekly report of efficiency for forcing equipment)

[KCH]
Operationtime
AM6:00-PM12:00, )
[KOH]

22°C setting,

60.0 m3 350.0 m3|

.- 300.0 m3|

250.0 m3|
40,0 m3

200.0 m3|
300 m3
150.0 m3|
200 m3
100.0 m3|

100 m3 500 m3

00 m3 00 m3

16(Mon)  17(Tue) 18(Wed)  19(Thu) | 20(Fr) | 21(sat) | 22(sun)

UsefTotal)
—Use(day)

464 m3 963 m3 1359 m3 189.9 m3 232.0 m3 259.5 m3 2933 m3
464m3 499 m3 396m3 540m3 421m3 275m3 338 m3
——AwUseh 773 832 660 900 702 458 563

MULS Tempreture and Humidity data

Date: 2023/1/25
Madeby  Nakamura

1. Operating environment

[ Place MULS

‘ 19-1-3

| KCH-21S x 1 unit_(KOH-50 is operated from 15th) |

2. Test report period
[ From | January |
To | January |

16(Mon)
22(Sun)

12023 |
[.2023 |

3. CSG evaluation

Total Comment

COAFRSTNH 2 (1. NDZNREEHOFEE, 2. HR
VLS ABBOEL—R Y T5—ICkHREIR) F4 LI, ik

Total SCORE (5 Stages)
A(Best) ~E (Worst)
(Evaluating Equipment operation,

LHMOMEB O RRERBIRZRAEN OB EHREL| tomperature
T HE R SEO LS ﬂﬁyﬁrb(fghgﬁgg Humidity). and handling )
B/ R MNTED, Ffz, NDANRBEEFEST

25T
L DBZRETHMLV S EABHTH ATz,

Future Plan

16 (Mon)

1 Photsyuthesis promotion time

=—=1C02 Concentration (House)

18 (Wed)

e et e e ——————m e 1600 BAND YR RRRELERGERL TG, NORADEE
- I EHFERTAB FRANDRE) ABE,
[ \ I - | — | . 1120 8§
b : Bl | o - =110 §
£x : & 4 Detail Comment
5 800 = operation evaluation
2E BX w0 & Opr fTire }j TA:No problem P B bl }jlc:lmprovement required
ET S [ [ANo probl OB ble | [11C:Improvement required
g 8 [ANo problem B [C: Improvement require
g e \ N 400 5 [Comment
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PR
SDGs Business Model Formulation Survey with the Private Sector for
. J ) Sustainable Agricultural Productivity Improvement Utilizing
leA Photosynthesis Promotion Equipment in Mongolia
Katsura Company, Ltd. (Yokohama, Kanagawa Pref.)

(Development Issues Concerned in Agriculture Sector A (ProductsITechnologies of the Company )
« Shortage of fresh vegetable and fruits due to a cold and * Generates carbon dioxide for growing produce in
arid climate as well as insufficient greenhouse cultivation greenhouses
« Poor value and variety of vegetable and fruits « Affordable initial investment, high durability and easy
« Coal fired heaters currently used in greenhouses are a maintenance
cause of air po”ution * Able to use clean energy, such as LP gas
» Has an achievement record overseas
. AN /
Su Ney Out| ine Photosynthesis Promotion Equipment
(carbon dioxide generator)
* Survey Duration: January 2020 — December. 2023
» Country/Area: Mongolia, suburbs of Ulaanbaatar (Tuv Pref.)
* Name of Counterpart: Ministry of Food, Agriculture and Light Industry (MOFALI)
Mongolian University of Life Sciences
* Survey Overview: This survey involves implementing the proposed technology to grow
fruits and vegetables at greenhouses owned by the cooperating agencies to verify its
applicability in providing produce year-round.
Heating type Unheated type
4 N . N\
How to Approach to the Development Issues Expected Impact in the Country
» Market the proposed product to current and prospective * Provision of fruits and vegetables year-round, shortening
greenhouse-owning farmers based on the government’s of growing period, verification of the increased crop yield,
and MOFALI's promotion measures for year-round and reduction in the dependence on imported produce
cultivation * An opening of the way to year-round cultivation,
+ Continue business expansion through local agents improvement of food self-sufficiency rate, and
providing services related to the product contribution to diversification of industry
» Expand business into other cold countries nearby » Reduction in air pollution by eliminating the need for coal
fired heaters for greenhouses
N RN J
As of November 2023
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LK) (Summary Report)

Summary Report
Mongolia
SDGs Business Model Formulation Survey with
the Private Sector for Sustainable Agricultural

Productivity Improvement Utilizing

Photosynthesis Promotion Equipment in Mongolia

November, 2023

Japan International Cooperation Agency

Katsura Company, Ltd.
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1.

BACKGROUND

Winter climate conditions in Mongolia are dry, cold, and harsh. For the six months between October and March
the temperature in Mongolia is below zero degrees Celsius, with temperatures between December and February
falling as low as -20 degrees. Despite these conditions, greenhouse cultivation is not widely disseminated, and
open-field cultivation is the primary method. In the cold season, most fruits and vegetables are unable to be
produced. Mongolia is only self-sufficient in flour and potatoes and is largely reliant on imported fruits and
vegetables, which are neither cheap nor of the freshest quality. Much of the imported food in Mongolia comes
from Russia and China, but since 2020 and the Covid pandemic, restrictions on transport at border checkpoints
have slowed imports, resulting in food shortages and higher prices. From the standpoint of ensuring domestic
food security, it is becoming increasingly necessary to improve productivity and lengthen the cultivation period
of domestically grown vegetables.

Mongolia has one of the world’s largest mineral reserves and approximately 80% of its exports is comprised of
minerals (coal, copper concentrate, fluorite, etc.). The fall in international mineral prices since 2014 has been
attributed with the country’s declined rate of economic growth. To ensure sustainable and secure economic growth,

a diversification of industry is essential.

RESULT OF THE SURVEY
(1) Overview of Proposed Technology
The proposed technology is agricultural equipment that supplies appropriate levels of CO, to greenhouses,
reducing the vegetation period of fruits and vegetables, increasing crop yield and quality, and allowing for year-
long cultivation.
The features of the product are as follows.
Provision of appropriate amounts of CO; to enclosed greenhouses, where CO» tends to be insufficient, during times
of active photosynthesis
Uses clean energy such as LP gas, allowing the use of harmful substances to be reduced
Allows for diversification and contributes to increased harvest yields of abundant, high-quality crops (fruits,
vegetables, flowers, etc.)
Low-initial investment, high durability, and easy maintenance
Amount of CO; in the greenhouse is adjustable, clean COxzi is supplied, and there is minimal deterioration over
time as the combustion chamber is made of stainless steel
To minimalize environmental impact, both models with a heater (for the cold season) or without a heater (for the

warm or hot season) are available

Specifications of the Proposed Technology

Item Without heater (KCH type) With heater (KOH type)
Applicable floor area 1,000 m*/unit 330-495 m?/unit
Type of gas LP gas 2.8 kPa LP gas 2.8 kPa
Maximum combustion | 20 kw (17,200 kcal/h) 58kw (50,000kcal/h)
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capacity

flame detector, overload protection, wind | flame detector, overload protection, wind

Safety features pressure switch, and overheating control | pressure switch, and overheating control
system system
Dimensions 860 x 439 x 660 (L x W x H in mm) 1,654 x 862 x 1,542 (L x W x H in mm)

Picture of equipment

(2) Results of Test

Operating conditions in greenhouses was confirmed and equipment adjustments were made to suit the climate

in the warm and cold seasons of Mongolia. Issues related to operation during the cold season were identified and

the feasibility of year-long greenhouse cultivation was verified. Through monitoring, data from test operation of

the proposed technology was collected and verified. It was also confirmed whether the proposed technology was

operated appropriately, conditions and settings were confirmed, and equipment was adjusted.

The following are the conclusions regarding typical Mongolian greenhouses.

1.
2.
3.

Both the KOH type and KCH type systems could be operated in the harsh Mongolian winters without issue.
It is possible to maintain CO, concentration within the greenhouse using the KCH type and CO; controller.
To heat greenhouses using the KOH type during the cold winters of Mongolia, a very large amount of gas
was necessary, leading to very high running costs.

Based on the above, as cheap coal heaters are used in typical greenhouses in Mongolia, the high running
cost makes it very difficult to disseminate the KOH type, which uses LP gas, under the current conditions.
Maintaining appropriate humidity and temperature is important for achieving an appropriate vapor-pressure

deficit for crop cultivation.

The following are the results of a secondary investigation into operational effectiveness based on test

greenhouse cultivation using the KCH type equipment.

1.
2.
3.

Tomato crop yields were confirmed to increase by 30%.

Time until tomato harvest was confirmed to decrease by 25 days.

The quality of tomatoes was confirmed to have improved as tomato sugar content increased from 4.8 to
5.2-6.5.

The quality of cherry tomatoes was confirmed to have improved as tomato sugar content increased from
6.0-6.5 to 7.0-7.5.

Strawberry crop yields were confirmed to increase by 10%.

Time needed before celery could be harvested decreased from the typical 50 days to 40 days.
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(3) Business Model envisioned in the target country
The proposed technology increases crop yields, reduces the vegetation period, and improves the quality of crops
(such as by increasing sugar content, etc.) through the supply of CO, to greenhouses.

In the first phase of business expansion, the proposed product will be sold to potential customers, including
farmers who already own greenhouses, public agricultural institutions, industry organizations (such as agricultural
cooperatives), and large-scale farmers. In the next phase, the proposed product will be sold to farmers with
potential demand wishing to begin greenhouse cultivation, in conjunction with support through government

subsidies.

FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country

The proposed technology supplies appropriate levels of CO,, which is necessary for crop growth, to
greenhouses. This reduces the vegetation period, increases crop yield and quality, and allows for cultivation
planning. Disseminating the proposed product in conjunction with greenhouses that can be set up during the winter
will contribute to year-round cultivation of fruits and vegetables in Mongolia. This in turn will contribute to the
government’s and MOFALI’s long term goal for agriculture of “utilizing greenhouse cultivation for winter and
summer in order to produce fresh vegetables to urban residents year-round.”

Furthermore, the use of household coal heaters that emit coal particles has made air pollution a serious issue in
Mongolia, and coal heaters are also currently used for heating in greenhouse cultivation. The proposed product
offers a way of contributing to tackling this issue of air pollution in Mongolia as it uses LP gas, which is a clean
energy that burns without emitting soot or ash and produces only small amounts of sulfur compounds or nitrogen

oxides. Beyond the local impact on air pollution, it also contributes to addressing the issue of global warming.

(2) Lessons Learned and Recommendation through the Survey

1. In the autumn (September — November) the temperature in the greenhouse reached as high as 50 degrees
C a few days in the month. However, this temperature rise is thought to be an issue not of the installed
system, but rather of sun shining through the enclosed, unventilated greenhouse and it is believed that
ventilating the greenhouse can resolve the issue.

2.  As aresult of measuring the environment of greenhouses in Mongolia, it was found that the humidity is
often low. In order to maximize effectiveness of the CO; supply, it is necessary to ensure an appropriately
humid environment within the greenhouse.

As greenhouses in Mongolia often experience power outages, it is necessary to set the timer daily.
4. Lightning protection measures are necessary for greenhouses, as evident from an incident at MULS where

lightning struck and an electrical surge in a CO; controller caused damage to its circuit board.
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