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* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such

information provided in this report.
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Climate Conditions Results
Dry Bulb Relative | Wet Bulb Eggg‘;?i}’f
Temperature| Humidity | Temperature| Temperature
o RH ke T
JAN 24 32 13.2 13.7
FEB 26 31 14.3 14.9
MAR 26 31 14.5 15.1 "
APR 24 57 17.8 18.1 ASKBATT
Max. Temp | MAY 23 68 18.6 18.8
ﬁﬂdmmy JUN 22 67 17.6 17.8
(Maximum in |_JUL 21 64 16.2 16.5 o e
Daytime) | AUG 2 54 15.5 15.8 § §
SEP 23 51 15.9 16.3
oct 24 51 16.7 17.0 i § -ﬁﬁiﬁl
NOV 23 62 17.6 17.9
DEC 23 51 15.9 16.2
JAN 10 95 9.5 9.6 ORI
FEB 11 95 10.5 10.5
MAR 12 95 1155 11.5 RN
APR 12 95 11.5 11.5
Min. Temp | MAY 11 95 10.5 10.5 "
andMax. [ jyy 10 95 9.5 9.6
Humidity
Minimumin |_JUL 10 95 9.5 9.6 7K
Nighttime) | AUG 10 95 9.5 9.6 Ry 7
SEP 11 95 10.5 10.5
ocT 11 95 10.5 10.5
NOV 11 95 10.5 10.5 -
DEC 10 95 9.5 9.6 K59
Efficiency of Evaporative Cooling Pad 0.95
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Wholesale Price Values of Potato in KENYA
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Annual POTATO Production in TOP5 Counties
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4 Post-harvest losses in potato value chains in Kenya
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5 Social-economic feasibility of potato postharvest storage using differing storage units
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6 Upscaling of commercial storage & warehousing of potato value chains in Kenya Phase 2: Storage
opportunities and local study
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7 Upscaling of commercial storage & warehousing of potato value chains in Kenya Phase 2: Storage
opportunities and local study
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HIEER., BEEEBRLUMGE EHZETEO WTP
(B8 - JKUAT Report, Ateka )

Shangi Unica
KES/kg KES/kg KES/kg KES/kg
/Month / 3 Months /Month / 3 Months
WTP 1.16 3.48 1.07 3.22
Male 1.16 3.49 1.07 3.22
Gender
Female 1.17 3.52 1.07 3.20
Sale 1.29 3.87 1.16 3.49
Purpose of |- imption 1.14 3.42 0.82 2.46
Production
Sale and Home use 1.14 3.43 1.07 3.21
Smallest 1.19 3.58 1.11 3.32
Farm Size Mid-Size 1.10 3.30 1.04 3.11
Large 1.18 3.54 1.08 3.24
<10,000 1.13 3.39 1.10 3.29
Income Range
(KES) 10,000-30,000 1.14 3.41 1.06 3.19
>30,000 1.27 3.82 1.03 3.09
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09 hanse agrostore
) 4 AFRICA

Proven solution for
post-harvest losses

For the first time in Kenya, small & medium
farmers can store potatoes while minimizing
post-harvest losses. Cold storage builder
Hanse AgroStore has designed a solution
suitable for the East African climate and
market: a sustainable storage facility which
allows potatoes to be stored for several
months with very limited losses (no rotting,
no sprouting), and without the need for

More information 5% 3
electricity, not even solar or wind energy.

www.hanseagrostore.com

¢ Simple to build

o No electricity
necessary

. « Shangi - 2 months

¢ Unica - 5 months

¢ Rudolph - 5 months

¢ Low maintenance

Hanse AgroStore Africa | Contact us at Tel: +254 721 475 111 | +31 617 927 453 (Whatsapp) | +31 111 641 333 | infol@hanseagrostore.com

1-21 Hanse Agrostore (M&E S (H#L: [+t HP)

[ RE N A LT
Gitua & OFHA THEFE S A7 IS S RATRE AR 2 Bt A B & LT e L CHEAER h O RTAT &
LTI BGE LT, i OxIG L LIS EITEIER L TD 6 7 —ATh v | #2530
mEBUOBERIZ Yy —2 4 O T X blmA LT IFEftsx TH Y . Hanse Agrostore
International O 72 ENRFEYE T 5,

el BRI R
i, SN
ez R
R LB T L ISR A R T % 5 & 9 12 L7 M
23 ASEARBHI R
B2 B AR LT, ARRER D B OEFIC L BIRHIEAT )
24 BEEOWRERIE L CTRHELT 547 2 45 bHIA LTIk
WIS B TR EEA, BRI B CIRR
=25 KBRFEEHRHAM
KBPEIE OB EES) TLEMS AT 5 5B S ThH T 5 R
26 SEHEHT AR TR
FEU b AR 2 L TR DU OBEES + BT 2B L= B
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Br—ADA =TT INARRNET = T aX M LITEERE ke H720 OF = A b
BHE LR E R 1-3 1077,

=5 IXHEBEA L BN DO TR 2 A F23EV, F— R 6 1TV O EHRGF % B
e LImEEBICEMAEZB IR O TH Y, o —R &g U CGEiZa 2 R 23E D
DA MAEL ., B ERFOSHAEEBELBZ TV D, MM &GS T
DL —A 4 TORTR 2 A NERERFOILERHA L IZZFRATHY . BIHICEE L1
EREMOT A MBEDO I A MIF—2 4 10 HIEWITERE 2 2 &AL ST,
REBMOT A MERITBHORESRTH Y | SHROIFEA R L &% a2~ ORfRCER
EHGEEBE LZRHANRORE LRSIk gk, S coax M7 U EREIC
AU, BRIV ZIT AL T WEEE & L TRENHIFTE 5,

K 13 F=7ENOEHBEEDLE (H# : CIP B5L)

Hosehold Ambient storage Charcoal Darkened solar-powered Advanced Large | SaFitSAETRIE
st Unit w/ insulated [ Cooling Storage [Storage by Hans i pSt Scale Cooling | (RUKEXEOT [
Cycles/Year | >Mra9e b walls Unit Staalbouw | 09209 | grorage | M)
Storage Dulation period Months 3 3 3 3 3 3] 3]
FULL CAPACITY of Storage t/Storage 5 40 50 50 4 500 13
Operating Cost for FULL CAPACITY KES for FULL 4,275 60,000 70,650 64,350 5,652 3,375,000 18,793
Storage Capital Cost for FULL CAPACITY KES for FULL 5,000 37,300 60,000 108,750 61,072 400,000 27,794
Cost
Total Storage Cost for FULL CAPACITY | KES for FULL 9,275 97,300 130,650 173,100 66,724 3,775,000 46,587
Selling Amout After Storage SFEOAZBRE
(After Exclution of Storage Losses) t/Storage 46 38 46.0 46.0 38 4800 128 HESHER
e o
KES/t 2,016 2,644 2,840 3,763 17,376 7,865 3,649 “Tﬁ%mﬁ' Tﬁ,
] " NSO
Unit Storage Cost for Selling Potato -~
LRESNZETED
KES/kg 2.02 2.64 2.84 3.76 17.38 7.86 3.65 2k

41




3. Bllkp s CHRE 7 2 FEH (ATl

(1) NY a—F =—FtHE
AEEZBBL T, BHEO 7 — R 2 —F = — O8I, EWEOEED KEITAE
THZOvR LTS 0 2B L OER - BT 0t A0BERKETH L Z L AR LT, &
T, ANV a—Fo—VHBEIZBWTL, BEBEAEZED Y aA MU Ty —REMT 585
BEDONY 2 —F = — 2 OBLITHE e, V-1 : /8y o TR O L EEEE, Ve-2: VC-
2 BB DL - D 2 DONY 2 —F = — VOFEIZ OV THREFZ{To 7=,

AESXAETIN

NYi—FI—->-1 (VC-1)
Ny T REOREREEZER

NU1—-FI—->-2 (VC-2)
BHBOLE -7 - il

NIRRT : FRE|XR

N gd 78

e e e s s

K 1-22 KESRRETIIZEITFTE2DO0O/1N\) 2a—F—:

VC-1 23y o 7T O B i & i

A EE

T4 MERET, HESBBEZOAEMX ) LB — K —Td 25 MUK Sacco D3 3=
T T H#EBE L THRET D, MUKI SACCO (T E E T AN CTHELER L TVWDHDT,
MUKT SACCO DXJE% b L ICAFEDHER %%%ﬁa%ﬁé%i#%%%%%hmﬁé
WIZ, BE Lo A hOKRRIEREZINET D, FUEMITIC L 0 3RFHEEREIC kwfﬂyvf
%ﬁﬁ@{%?ﬁ%ﬁm e %ﬁof%mmémﬁmfmﬁéﬁﬁﬁét GRS
BT — X PTZ72 H 08, AR imiwﬁﬁ&ﬁ%7~&%%%hﬁﬂotOWB
TRAASNTWDAEREGT — 2 06 bEEMATIZ LB 23 e R R T — ¥ R TE o
7oo D7, WEB TAB SN TWD A ZEDORET —# 2 (X 1-23) L TIMT AT\,
SRR Z F M LT A b TR IS RERGORBIREE) b BT OFE 2285 O ) #]
AW Lz, B LR T —2I3KIE (ARG, BER) . WE (A&, BRK . &
WERBLOHEAEIRETH L, ZNOOT —XIXEED WEB HRGT — % ZIUE L THF
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MoK% T —4% & LTHR LT, (& 1-4)

. Githima (about 11km South of Ol Kalou)
High Temp. : 26 C, Low Temp. : 10~12 C, Unclear Dry Season

Monthly Aveeage Temperature

Monehiy Average Rartal

- Nanyuki;‘m

https://www.world heronline.com/githil ther-averages/central/ke.aspx

|_Mai Maharo (about 7km Northeast of Engineer)
High Temp. : 26 C, Low Temp. : 10~11 C, Clear Dry Season

o ponty Average Tempersture

Moty Average Ranfsll

- Average Raietal e Graph for Mai Sahar

e

https://www.worldweatheronline.com/mai-maharo-weather-averages/central/ke aspx

- Nairobi(70km) |

1-23 44 MEE BEMOERRE. BKT—2 ORIG - #:2

K 1-4 Y4 EE BEEHROK[RT—2DFELD

JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Yearly
Precipitation |mm/Month 54.4] 60.6 108.6 2181 159.4] 103.2 86.4] 834 62.1 106.5 1363 96.7| 1,276
o Rainfall Days |Days/Month 12] 12 18] 25 24 23 24 21 20 24 23 20| 246
Precipitation
. mm/Day 1.8 2.2 3.5] 73 5.1 3.4 2.8 2.7 21 34 4.5 31
Average Rainfall
mm/Rainfall Day 4.5 5.1 6.0) 8.7 6.6] 4.5 3.6 4.0 3.1 44 5.9 4.8
Climat Solar Radiation kWh/Day 71 7.5 7.3] 6.6 6.1 5.8 5.5 59 6.5 6.7 6.4 6.7
imate
. \Wind Velocity m/s (average) 1.8 2.0 1.9 1.9 1.8 1.6 1.7] 19 1.9] 19 18 1.8
Information
Ambient Daily Maximum |Degree C 24 26 26 24 23] 22 21 22 23 24 23 23]
Temperature | Daily Minimum |Degree C 10 11 12 12 11 10 10 10 11 11 11 10
Ambient Daily Average |%RH 64 63 63| 76 82 81 80 74 73 73 78 73
mbient - n
L Daily Maximum |%RH 95 95, 95 95 95 95 95 95| 95 95 95 95
Humidity
Daily Minimum |%RH 32| 31 31 57| 68| 67 64] 54/ 51 51 62 51

A ATRE 72 B O F A
CIAEN

ARDORERIZN T a7 U—k (BAY b, HEM., B . B8, K%
CTHRERRETH D,

AR ARG T D E2RFBMILY A NELD TEAE ST Tl CAF Al RE e A & 5
Do AMITEIV M LAECE Y, A THY 7 THand Cut OFFF ), HTEID 5
Machine Cut ®FAM | MAFAFETH Y . Machine Cut OFEM | DELEEAIZAIC ATFA]
BETH D, BERBKY A 13722 <, 190mmX190mmX380mm i THti@ET A%<,
K, A XD HERH L, (K 1-24) KHITHONTHI A XD H DX NRENVD
T, FEMZFHIBW T, A ADIEL X 2 E B LI-RE A0 5, (K 1-25)
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©

/"’ ) A A o 3
Tk el M " - e PR

1-24 A OFERM (£). Hand Cut &8 (TZE) Machine Cut &# (T - )

EGERTEL - S

EPS B IZ A FRIRE CTd D 08 mfli 7 7260, BARM 70 & & & Wi O Wi N2 D3 LB 72 50
Py 7 EICREBMIRE DD, A7 a R F L— IO @R SR TAFAIRET
bb, R7. KM (REUSL » b)) e AR O TR LA CRYED ATRE 22 D
T, WhERAH LB L T O/ER & BYEOKIENFIRETH D,

KEGEM SRV, BHE= br—F MAVERE U CRKEICH L& B (Deep
Cycle Battery), 72 EHMNZEEIRA MR T DBEEHTT A MEETH AFHRETH D28, /M
OINLFEIRMN T OMER L < | 200Wp 22 5 K 5 REED /SRR T D Tl B
XA 2 EHRNIZBOTAT LT,

EEOMNLEIE TR S AT D EMRT 256, K7 7 VIZABIEO 7 Ve —X¥
RGHE 7 7 V2R TH D, ZOHAIXEEELE 12V, 24V DCBREIO 7 7 VB AT
ARECTH D, WKL AT AOHEENE U CEEEREZ BB LT 12V £/2132 24V T
DY AT LERLAIRE T o D

HIERAR ORI T A 1 BN CHREN FIREZREM N S 503, FEAMIZITHA L TH
D, FERE - EEAROND,
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B 1-25 ¥4 bHiE, 74 B ETRTHER L -4

&
FEAGRE

FHE O S E DI REAFHL L OMRAERIGROTEL S LI ON-HEZRE L, BT

ATFRTREZR ML D BUE A KNZFEDWNTHMEE, RHDI T L OB A 72 & O~EZ IR E

L CEARRE LT 5, BARGHTESWOTHUEFRET OFM - HEY 2 2B T 5,

BABFHHEIT X 5 R
BRI HE LT 2B M OMECE LORRT —# &b L ITRIERH R 21T, BER
Bia fUE - Bl 5,

FEARRFIORE L, FEhaks
BUEF R OFEFIIE SV CTEEARRR G & RUE U CEMEEE 21T 9. FMiskEHI B W T,
FARXDITE2E, MIHELBET D, FITAM. A2 SITBIR, A4 XDE6o&
MREVOTEMTHRR LTZBEM DT H & L T A B8 L TLRM CEMERG&21T
96

FRRS R, EMERER L OWE T
BRETr Y =7 FOFEN, i TIZIEXER X OB OBk, FFrRGETh o7, Bl
DB GRS FE R FH 2R L, BiO#BRSHICHRE A Fhe s . EMER LU
it T2 A %
B TRALOHEE LITRFETaAI =7 —2a URARETH L7200, BIioof TR
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& WhatsApp 72 ED A v =Y — L ZFIH L CTHANGHERBAIRE TH o7, HHE ORI
L Ay E—T TV, REIZE L TRAEEIIE T A REEHELIEH L TIT) 2R T
iz, =7 —AARMORZEIT 6 FEFTH Y, 2 I 2=r— 3 »ORRITEZFOME TR
NTE 28 TH T,

A - PRSTRS KONE M T OB AR

PERPA S I E M OINK E T2 ITIMBRH 2T o TeAKEEAN L TERNEMEIT 53y 7
Iy C o 2 Fpttk b, BN ORI ERE B ORGSR OB L =T D, o, RitBH
TOBMKEDOERP DT, BiER, BT ORBEEAUIE SV TEERSAF OFEE DS
W2 D,

o, BHMORGT —Z O AT A WEE R BUZ I THHOMKGE R 72 NS ORI BRI
DOFHANE, SR OEEBEOKGT < EHORBE(CICEERER L 250 T, EEELZHIA
TAITHERFE BLERS O T CENINLILE OIRABRA & RRBEE A RIS % - OReT & i
ERAR

RABREHE & G - IRAF I TS A L L 72 R SR i st e Va4 v PRV F ¥
— L DIFETOFEMENREZHBND,

VC-2 B8 EDAPE - i@

FeB Gt
RS
JKUAT %3 U CHr =7 CAFrAlRE/e B Sn s dn il 2> O It . BN, MRS X O
PED B LFRDOFRPAT & EAZKIHT D,

L - Bl

TEOIEIRE IS C TRl 2 BBt ORI G B 29 5 720, HRIKEEERS:, JKUAT &3 =
A ¥ RO F p — IR THIERTO LT & MR EE TS K OBI BRI & MRS S, IR
HAROY 7T A4 ¥ A2G0 TEHMTAFARRT 7 8« BN GEIRL TRHET 5,

e GlEg)
RebE 71k
JKUAT & LR CHts b 2 RBF IC AN - BEE T iE A et L, BRI A & S5 21T > 72
X3 % Good Agricultural Practices & L CHESBEEFIZHEIN., BT 5,

i zale
AN TOERBIEENESZ G 5D ERBHEOT7 — Fu ABAED—D>DERT
b2 ZEDRBINIZOT, $ED Ay HEZAFT BN TI L OULHE & Vo 7o s RAEZE OB
WALz a4 %,
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IINBUASLRE ZE S UM C RS R ERI A B N U CHE T2 2 L IXE A, Bkt s & R
EEZEZLNDDT, VaAy bX_XUF v —CRIEERMARA L OREHEES—EX L
THESBRFZOREEXOIREZMFT 5, IUIEOBE TOEERTIRINLDOT, &
HBomiE, HE, BT 72 AR X ORI HIEIOE U TRl 72 2 EEE (FF 7 4
BROEHEH, 77— 7 —B LOMEERS) OBRICEWTIE, SBOFERFHITBVTE
BT 20ERD D, BAFEEBRORIEEREA — I — L OWELZBETT 5,

SEAT -

BHY ik O EARML & U TAVRED S DL D HEE O ME RN 71k % JKUAT & 2= A
Y ERUF ¥ —THRRT D,

VaAy MUF v —THICE KR O TG E LTV KU F 72 TIE R & il
B OB 2 434 L Clicii 22 BT & TR A T E T2 7 e e A &R T 5,

e /— MIT a A v bR F v = OHEE ZEIRD ATRe 72 ikoe /L — h 2 dids, Bidh
T 5. RGN OATEE, ITEENOHEE £ CTOREFRIIONTYa A v F_UF v
— CHERMT - A TEEMMRT 5, G — B XU TEICOWTIE, BEFEOFLES %
FHLOWHEDHBFICANDID, HENELWEAITIMA CORMEEZEZET 5,

(2) RETxRZ2OEkAT

KEVRADEFRHRZICONT, REVRRAET N EFEfT 53— b — L &EIpHE R
1-5, REYRRAETFNMCBITEHRI v arw2N) a—F=—r BlRLE, (K 1-26)

KIS IFEREEN, BRI — FJ—L L TMIKI Investment (MUKI: Sacco) 23H&E T
LA MRUTF Y —Z R L TAREYRZADOHLERY | REFEOKBEPEIC LI R B S —
FF—EHELTE XA ZHET 2,

VaAy bRUF ¥ —DOFEEITBOTREIENT Sy U7 IR OB EHE T X ONERE I %
YL, MKLIZHERBREORE SR, 77 A4 T AV — A& HY T 5, Febs 8 - it
P— R AS— DI EEZT TV a A bR F ¥y —DY—E R L LTEMT 5,

HEE—v AL UL, Vasr=YyXEBTRZLEORELRFIFRTHD, Sy T
fEFk DR GRS 2 &de) (3BT A Mgtk O FEiE & OB OB 2L & O
ZIHTLCW5 (Pocha Building & Civil Engineering). #tgAbAkEs ¥ — & 2 O H2 10 0
Wath, BEEMIHEStE OmELMRFTIL TV D,
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& 1-b KEDRRETILOEMERH - £EI5H1E

REEAS LUBM /N —bF— ®EIH1E BHEREINR
NV DITREDRE LEE., ERERE
REEA HARMTIY E-hin MoU###E (MUKI-FUJITA)
FHITRIE. HIFT—ER
&S
MUKI Investment (Sacco) TP IAY=ER MoU###E(MUKI-FUJITA)
HIEIE. BIFERBOMFER
- i HITH—E %R ¥
IIETZVYIBIRFUKUAT) ikt IREEE DASHE. BRI MoU##fE (JKUAT-FUJITA)
— Pocha Building & Civil Engineering Ny JEREDER GFRTFRead) R (ARETREZ L)
IK—bF—
HERSRR EHBDLEE BEHRBICEETE
- oo RERMOMH =
BEMWAT EREESiE REfHR
- BB DS =
RRHH AR B, RS LU BRAM ORI toptei
NYi—-FI->-1 (VC-1)
Ny T EEOREFOHES EE
NUi—-FI->-2 (VC-2)
ERBEOLERE - TR - E
-}
ith
2
%
=
it .

DIARSS : FEREZ
]
=0

FHIZEM
fHia
HESSER
4
ALY MIFr— (REEAN - MUKI Investment)

HEE

B 1-26 REDRRAD/IN— b F—DROI 3>
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4. FBEEINDB U AT L FDO%EH

(1) FFalv] 5 HuS o Btk
R R W I BERERF. N.E.M. A (National Environment Management Authority). N.C.A
(National Construction Authority)|Z X BEELEFR, WERAMNIE Lo TS, BEIZNIE
PR (EEERErv]) & BEEICRE D DR 36 L UM T I LB e Bk ek & ISR Al I L B AR A -
FFRIORITREA D I Z £ 1-6 (T~

K 1-6 551E. HITHICRELGEREBKICDEGEFRADREITHEE

FFERuIOHTI)— Government/ Organization

BOARD OF REGISTRATION OF ARCHITECTS AND QUANTITY SURVEYORS
(BORAQS) KENYA

BiR 2%311-2/ Architectural Association of Kenya (AAK)

National Construction Authority (NCA)

County government- Nyandarua

EEEERn Fﬁfggg‘%& National Enviroment Management Authority (NEMA)

National Construction Authority (NCA)

HEFF A ORGOFIILL T OMEY ThH D, FiFICBLERFIREER 1-T 1R T,

(1) Mi T OVER Bk Architect |2 X DHEREADOKE THDH Z &)

(2) ERBURFIZ & 2 i TR Z 21T 5,
ERBURF @ Development Control Office (BB ERFHHHT) (ZHGE
RRBURF > 5 7KGERE FH OFERZNIE SV TR, FEIEE ZHT D
it T[] | Z e 2 2 At L“CTEH:"?‘éo
A A2 T HLD

Wi

(3) N.E.M.A (National Environment Management Authority)»GERBA[E T AL A%
2T 5,

(4) N.C.A (National Construction Authority) b &iFHEAZ1T 5
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(2)

x 1-1 BEHFAOFIE. LEESH

Application to List of documents for application and submission for approval

. Land ownership document ie Title deed/or lease agreement

. Survey map.

County government- Nyandarua.| 3. Drawings blue prints both structural and architectural.

. Clearance certificatte for county rates payment.

. Change of use report and PP2 form

. Approved Drawings from the county government.

. Bills of quantities.

N.E.M.A -National Enviroment . Ownership document. Tital deed/ or lease agreement.

Management Authority. . Clients' Kenya Revenue Authority (K.R.A) pin.

. Clients' National identification card/ or passport photocopy.

. Enviroment impact assessment (E.I.A) report.

. Approved Drawings from the county government.

. Bills of quantities.

. Ownership document. Tital deed/ or lease agreement.

. Clients' Kenya Revenue Authority (K.R.A) pin.

N.C.A - National Construction

Authority. . Clients' National identification card/ or passport photocopy

QA |WINFIO (U D[W[N =0 A W(N [

. N.E.M.A licince

~N

. Construction hoarding/ sign board showing:- project description, client, construction
professionals involved, Contractor and approvals.

8. Adequate Fencing around the construction area.

Note: N.C.A officers will visits the construction site to certify the above 7&8 before issuing the final N.C.A compliance certificate.

FFRRATLISN D U A 7 kR

PEMFLZITH Lz B0 AR EG N CIM L2 B2y (555) 125 X 2SI AJR
Thd, TORH, IFERT LHEMEOLFER, WEOKT, IFEHOREIKR T, REDRIRS X
OBEfFOMIEHEES L O IENRY A7 L LTEZXLND,

B R Cor =7 EHRNOESEAERITE < BREIIEFO T m—I—D /R K&
W, BEEOEERIMILE BT T 0 — 0 — L OBURERICBED AR EE X AET
JVDRRNT « FEBIZRAIR EE 2D,

# 18 ITHESND Y A7 LRHET DFE L XIRONEEZ £ LT,

VA7t Rz (1) MEEEH, (i) RIEEORMIL, (i) MEEFHBIVT (iv) WREICHHE
L TCHRONEEEL LT,
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x 1-8 BESND)RI EXRRAR

L B 1% PE
THRYVSES . D B LAEE DREE- S BT, LRRRHEE TS
RS A SRR DAPHSACHIER + 12 LR E (£ I<Y)
VSRR e TR BAEIC & BLIRRROMEL
TSRS B BRI ) R R T DA
TR B R S IR T R R DA
TRV RO LR B L SIS B (L) (FR O
FART ORI SBRS B R R PR L R
I BERROWREOEN [ I BERROWR | ISR T TR RO RR RS, BT —C
BHBEEROET
T e R e RIS OER
TR BT R AR, BRESOHNICEIBRAOTRI 2
TSP BEEE £ RERE RO BRES SURERORERE
FERCSSNE SEET  [WSEEHRHE PISHE LD SURTR
" N REEOR(AIR
A B W Bomosis
[ N s = S -y = nER
B0 EUTTTR FEEE: SEFEOUIBIL LB AR RS TR Y IR e T RROBIN
2EBROMH 7 EEEDEE BHORE | T0—n—OEIRER LY CEREREE. BRY—C IH0RE
RIS SRR REET REETE: RBRR W FETISMOMR (PCN, Late blisht, Bacterial Wilt%)
I—— — PRERIO il ILTIBL 7= BOER ShangilEimnTE
RO SEET EPERPODERZF mEEE: BEER TR < EEACEEE T B0 CEEIENE
TR IR BEEE AN R REICIU T/ S TR L
s e SEETE: RBRR T TERRAMShangin 5 K- ML SEOEE- S5
BEERREOTH REETE: REFEORISL o, S, BB ST TS IR TS B
FHEORSTTR [B IO 458 B+ R — OB S (NTEE, L 25, 2—/—%) OB

BifF 70— h—& DL

7o PREERG RE E DHF

BiF 70— h—< g (ERAET)

#fiaiB%

AR5S : NI~ AR55)L— OB

PR, INT~BRZCEHEADER

(i) $hsds
DI =AY E SARAY )

B

HHEITEBICLEOESEMNELT L0, IWNEEHERFT 27 DI HEOAEIRE &
EMEOHEFFE BN EE CTH D2, =7 CTIREGO BT —iicIi3dThi T
W, EEROHTIC & 2 B O EIREE O e A R T & Tl e TREAE, #iEE &2 1T T
BT, MEIRFEy ORSESCE M ORI 72 E OBy OARYIM, L pH OIKT, HE
DAL LN AEEDNMET LTV D,

KR

ZD1=, HEOSHIC K D IEIRE & @O 247V, KEAREHE, B5EREHER X O
THW R OFEEIT ),
TG =7 EN OB CTOMMRATRETH 53, YaAry h_XUFy—Ic kD
BRBEFMTOV— AL LT, WA & FEIEEHE, BIBRGHE O VERLE JKUAT
Dh 1% 5% TOEfE R 5,

2) ST (HEESMEDS5HT PCN(Potato Cyst Nematode) D43#T)
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7R 7N

=T OESEAFEMTIIY Yy ATV A MU F 2 0DR A XS Potato Syst
Nematode (PCN) MfEZR I TCW5, (HifL : Potato Cyst Nematodes A New Threat to
Potato Production in East Africa)  HARTIE 1972 FEICILMRE CHERE S 7o ik, &
MR OILRAFE & 72 > TV D,

CAHAEVA MU F2UNMRAL TR BB AELIESHRETS A MNIESEED
NHTeH, WHDOAEFRHE S TINED KiF /2D 25 & 27, Nyandarua B8 CAS
(i Cd> 5 Shangi TId PONJESIZ L Y 60~80% DILHE L 2R 33492 & OWENRH 5.,
(4t : Relative Yield Loss of Potato infested with PCN and Efficiency of

Control Products in Nyandarua)

AESHBEICPCN Cysth'
BRSNS

B ©0~100%
I 70~90%
[ so~70%

1-27 PCN AR (K8 : FAO)

*HR
PONIC X 2 W EN AT HHNC RN U F 2 U OIFEE R L ClE ks z & 50
FENRHDHH, PON ORI HEFR OV A N 2MERT 5 [HERBIE] CROFRmERICHET
LYo F o MR D k2] THY ., ELLELRE T INLEL ST
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7oo ZAUTK L THATIZPON 22X G ICEME TRt ARER 177 2AF v 7 > 7 L1k
B BB S, AAMSHGEES N TWAEZ 2D, F=TIZBW T HIFAMR T
D

(i . P DA EV A M F 2 UOAR LS HEBWHEORR . 779 2AF v 7 By
TEBNES Y A TR R F 2 ORI - B EHEEE)

3) MefEEEE

BLIR

Vg L HERE OREE 2 LT 72 W DAP BRI 2 I K 0 B[S 0O 138133853 R T
VAR T, pHIZBEWEARZ N E SR TS, REICBW T, Mo H5E 2 B
L. H#EDpH, ECZFM L7ofEREZE 1-9 1T,

T A NHPRE I B U 72 [®35 Test Farm @ pH IXEVMEZ R L., BHZEOHRLEZ21T-C
WAHRBRFEOTELR U TRWEZ R LT e, LML, ZWIEZHER LT 5 [ o 15
O pH IFHB I EVMEZ R LT Y | Fi e JERHREE & 7o W AR O FH CIUEDS E23 > T
LEBNDDHZ LD, BB X O WIEOM I X > T 3 pH 250 TUL & E B2
BRRPRN AR CTd D Z EMal 272, Lo L, FREREORET T L 72 ILEHE DAP & bl L
TEMTHY | EFRITINHERFCBLSINAZIG D T2 RGN IR 2 A3 5 R0
IRV R NN,

& 1-9 EHRBLEELIRO pH, EC (BREER) DORIERER

Location NO1 NO2 NO3 NO4
Sample
Name Test Farm | Test Farm | Test Farm | Test Farm
pH 5.1 4.67 4.69 5.32
Results
EC(uS/cm) 94 136 104 168
Location NO1 NO2 NO3 NO4
ﬁsn1pm Lilian’s Lilian’s Lilian’s |Chairman's
ame farm farm farm Farm
pH 5.01 5.01 5.15 6.18
Results
EC(uS/cm) 216 310 122 774

xR
TIEHTREBINC & o THIAEFHENZ K2 7R3 A 2 %2 i 2 (R OREE N LI T H
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5o RMALIRE, JKUAT & OE#EIC X 5 LI fAREk et O RIRHIREE 2 et 5,
JEEIOEAC SV TIE, HFRERICE 2774 F A —E R E LTEE - W H D
M NG 4 2 A U CUNERF I A 2 BN 220 EREZ HLd,

4)  BbatsE
BLIR
B ClE, Late blight (GEAGS « #29%) . Bacterial Wilt (FH%R) . PCN & DJiE
IZRDINERTARE L oo TV D,
DL CIT RS E ORI E & B8 2 72 O OB RN T SN T a2, il
ERL B ZHOFEN G ORI L DGR IR E N AET D2 HE 1L,

R
i {F ClElEE C & DR EFIC OV TR IED Y R A HEET 5 — 5T, BIEREEAIT xR A "l e
PRI DT Y 22 B BREH I & ARG HE & & IR BREFE AT 5 2 & TR AT
Do
REAE D A SR & RIARICBABRET B O S LB EMBEA GBI OWTL T 7 A T A
—EREVaA U MR TF =it 5 2 L EREFT 5,

5) EERETE
BLIR
FEERE LR U LTS Al 1 D &I B B AR 2 12D TV BLR GElfERE
) RROSNAEMTH S, LirL, B CIIESHENBENAEZELNIEMTH D 2
EDBE UM CRE T THREE M TON DB H 0 . EORESCINEK T2 TND &
EZLNTWD,

XK
SRR IS S E LS OIEW & $ebs3 EH ((R%k) 2 v 2 & TR D 2 & 23
HMHNTND, BEE T3 FRERNOBRAZZT 5 Z LA HREIN TS Z L0k,
SEENEE S LIS 3 MM OEY 245 (WiE) 722 L3 Ly, #ifEE
EOY R 5HE LT, B CET IR EARR 2 RE LT,

i R R
2HEE~AFRICHEET 2B A a5, 2 CIEmiEARRIZIT 5 13 pH O H)

IZHEB LT, & T8 pHICH L7 /EY ClalER R A fatd 5. (K 1-28)

(ZESCHR : JEREAT EEEH b 2 —72 80 (CEk3 03 A5) T#E LWiglER

FRONEE [#EIEpH OBS LY 1)

BAEM 3 LT 5 pH > B EGRIEIRRDNEFE 2R L= H DO TH Y . Bl Nyandarua 7 7
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YT 4 THEE STV O (3 1-10) 2 DERIEARR 2R D AlifE 28 E L.

EIRRE 2B Lo, (I 1-29)

Wheats
Corns l ‘\ Year

(' 1st
2nd
\L Beans I A) 3rd

CHEEEETEENTE) ||

High Reference pH Low

Year of .. Possible Crops Cultivation
Potato Potato > Potato
Wheat Wheat or Corn

Vegetables |Cabbage or Carrot or Spinach
Beans Green Bean or Pigeon Pea

1-28 L1iF pH ZEEC L-WIEAR (HE: EREET HP)

FESSENT 2 HEMERE CTHNIE, WEDEKT AR ON W EEZZ OND Z &8, BT 1
FET2EEE LTS END, BHEREOFIIESREL 21T DHbD L Lz, hofE
PIBIH OARELE (0 1-30) HAERM 1/EE L,

& 1-10 YT RNAL—I )7 THESINTULS/EY (H#: KEPHIS)

Crop MEL%T()\:\?et Meru Nakuru Narok Nyandarua
Maize 41 87 177 75 129
Cabbages 7 66 48 33 67
Tomatoes 1
Carrots 17 9 9 54
Groundnuts 1 1 3
Beans 23 32 50 40 13
Garden peas 6 7 71 11 59
Cowpeas 2
Kales 2 2 6
Onions 2 1
Passion fruit 1 1 1
Wheat 2 11 1 5
French beans 14 1 4

8 JHVEY) OEANERE & AAEMHARICB T 2098 AL ZEMIE 27, 57-58 (1980)
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CULTIVATION YEAR CULTIVATION YEAR CULTIVATION YEAR CULTIVATION YEAR
Year of POTATO Year of Wheat/ Corn Year of Vegetables Year of Bean
LOT-A Soil pH >>5.5 Soil pH >> 6.0 Soil pH >> 6.5 Soil pH >> 6.0
POTATO POTATO CORN or Wheat Cabbage / Carrot/ Kale | Beans/ Gar‘éi’;npseas dlErench
Year of Bean Year of POTATO Year of Wheat/ Corn Year of Vegetables
LOTB Soil pH >> 6.0 Soil pH >>5.5 Soil pH >> 6.0 Soil pH >> 6.5
S Gar‘é:::seas/ French I o POTATO CORN or Wheat Cabbage / Carrot / Kale
Year of Vegetables Year of Bean Year of POTATO Year of Wheat/ Corn
LOT-C Soil pH >> 6.5 Soil pH >> 6.0 Soil pH >>5.5 Soil pH >> 6.0
Cabbage / Carrot / Kale | B3/ Gar‘é‘;’;;eas /French (RGO POTATO CORN or Wheat
Year of Wheat/ Corn Year of Vegetables Year of Bean Year of POTATO
LOT-D Soil pH >> 6.0 Soil pH >> 6.5 Soil pH >> 6.0 Soil pH >>5.5
CORN or Wheat Cabbage / Carrot / Kale | Be@ns/ Gargzgnzeas/ French [ EEEic POTATO
v A =
B 1-29 SHiEARRE
JAN FEB MAR APR MAY [ JUN [ JuL AUG SEP ocT NOV DEC
| |
POTATO Planting Weeding, Top-dressing Planting Weeding, Top-dressing
Nursery
Cabbage Land Planting Weeding, Top-dressing Harvest
Preparation |
|
Carrot pre;"‘,gﬁm Seeding Harvest
|
|
Beans
Wheat
| |
| |
Long
Rain
CORN I
Short
Rain
|
B 1-30 BIEMDRIEE
6) fH D
LK

Dormancy Period (/RARIARD) IZHTENE & FEVE & L CORMICED 2 BHEORMETH
0. REIRHIET R OSSR ZIE i 2EICE LRI L CHBZE LWV, (KIRBIM2NE X 5 &
LOCTEE THB L CTHHFEOIMBENTIHE LV, 2D Z &0n RIREARI AN EV ShFE X R
R, WITARIRBMAE WS ITIFEA LW B2 6D,
s CTAF £ TV % Shangi FEIZKIRSIRE 20 HARETH Y . o5l & ik LT VR
IR CHIZET 2 Rl 8 5 72 1T Shangi FRITHATEIZIZM N2V EFE & STV D03,
VS ZHEOWNS 24 9 JRE TIIINHEZ OB WHIF TREVWS & L TR LT W &

56




SREWG OERNES TH LM 2> TW\bd, Lz, iGEEW G 2 e 1c g 56
DOENL 2 HT 52 L1, INEDKR TNE X7 <, Shangi f B AADTFHME S & < 720
ZEMBIREOREDO Y A7 BNEWTEOIZ, BRSO EPHEE SN TWD, (R
1-11)

x 1-11 HinERESEFHME. AR (H 8 :NPCK)

Variety Time to Full MatL_Jrity Dormancy Period

(Days After Planting) (Days)
Asante 90~120 30
Tigoni >120 30
Dutch Robjin >120 90
Kenya Ppya 90~120 30
Kenya Mavuno >120 90
Kenya Baraka 90~120 30
Kenya Karibu >120 90
Purple Gold 90~120 90
Sherekea >120 90
Shangi 90~120 20
Jelly >120 90
Markies 90~120 90

Connet 90~120 30~60
Kerr's pink 90~120 90

R
JRRAZ D> TORUVMER LRIV 2] L TREFORAED Y 27 26T, £
7oy WEMMED S 2 GfE, It @G, IO @O EFEE ) B 5 O B)n 4 2
LCEATDHZENEE LV, £72, IUHEE CTORBEIM 2N 720 2 S A2 F R0, e
et AT ORI, HEF ORI U BRI L CTHRbE 9725 2 & ¢, HRFIER
L CRE LTIERIFFCE 5, (K 1-31)
RREFEV S ORE LTI, N OREA ST & [FARIZBABRE Fi o0 F2hi | 2 4 BEUE A A B 41T
ODNWTCET 7 A F LAY —EREZ T a Ay hRUF X —0 b ORMERFT 5,
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Usage TUBER DORMANCY
Variety MATURITY YIELD POTENTIAL Origin/ Suppliers imcessc’rs/
CRISPS | CHIPS | TABLE in Range in Days ORBUMRES
Shangi @] O  |Early(<3months) Medium (30-40 Tons/Ha) |Short (< 1 Month) KENYA
Dutch Robijn (@] Medium(3-4 months) Low (< 30Tons/Ha) Long (>2 Months) KENYA Tropical Heat
Unica (@] @] O Early(<3months) High(> 40 Tons/Ha) Long (>2 Months) KENYA
. A . . KFC
Markies (@] @] Medium(3-4 months) High(> 40 Tons/Ha) Long (>2 Months) 218|Netherland/ Agrico Tropical Heat
Rudolph ] ] @] Medium(3-4 months) High(> 40 Tons/Ha) Long (>2 Months) Netherland/ Agrico
Destiny (@] ] Early(<3months) Medium (30-40 Tons/Ha) [Medium (1-2 Months) Netherland/ Agrico
Lady Rossetta @] Medium(3-4 months) High(> 40 Tons/Ha) Medium (1-2 Months) 138|Netherland Tropical Heat
Netherland/
Jelly @] @] Late (>4 Months) High(> 40 Tons/Ha) Long (>2 Months) Charvi Investment/
Europlant Aardappel B.V
kv =] | b == =N N
X 1-31 EfmZFMRECHME (AR, £FHHE. IREH L TRIERHRE)

7) ok
Bk -
BEHEIIEFZOBHSNARTHY , BFIZZ LYy OB EHEOFERAFIATH 2 L
MTERWEAENZNZ &b, EHEOIEILEHREO/EFTICESIEE LV b5
O HE O VEPEITIN U CUFERF 2 IR D T DB Z, ZD7=, FitlTH B Bl4e
A3 5 IR E A TERT BRI ST + HFREMED B ARIE CILIES 556735 5.

HEEH, 71Yy PP —ER~OT 7 E A

xR
BROFE RS BT, Sacco SEEMAMIERIC £ 0 | RN F A K OUHROIL
EIRAIC KV HIRY @8 A O TINHERTICRHAW 21TV, IR IR T 52— 225
LT, BFONAELESEONEEHOTN AT, T3, BEEESCHETER S
BIEBRBE OFHINC SV T BRFEA~REEY 2 T RS 2T 53— E 20D 2 15
NEZHZD,

HEBHRRM, 7Yy M REUTOL I R —EARNEZLND
OREERT O HHE4HT
OB IS < MEAEEHE, BABREHE, M Rl-hnb BORH & EedE (BA
e F OREA)
OWFERTAB A (IHERTIZSE & I & A T
O EZ TR L TREA~OIHA (REAWY)
OUNHERF DI - ShE A
OEZEA~DIHNER (FFA & DAEFESIAN)
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(i) BAEEOBmAL
BLIR

BRLVTOT— R AT AT TORS;, WHEEEIZ X > TEL 2508 L 0 %
AT HEBbns e, BIEFOMNT (1) FOEBIEENIEROINCEETH
DT Ehh, 77— Ko A X OUHEEOHEINC B W CREXOBBILIZEE TH 5 &
ShTWb,

A =T EPNTIE 70 B A LB Ol A KT T TR SR 3 LV, E 72, /N
T U7/ N O R ORI IAE S ECHEER D S, /AN EEE N FTRE 72 /L
B Z T L OB E 21T 2 D RBNE 2 VWO T, INLEBOBRE T VR EBD
N5,

Nyandarua 0D 5 855 AL FE R O X MG HFR L 0. 34ha FRE TH Y | KIC 4 FlmfEA R
B L7235 A & BRI A2 D Z E N T EN D, RIC 1 EBF ORI e M5
(1. 1453 ha) ZH{EXRIC A FEIC—EOBAE TRHELAET DL L LERAIE. 1 BED-
D OIS S A E B S ST 0. 286 ha FREENEMHEAEICE VL THRD LHESIND,

X

BIG~DT 7 & AWPPW T AN H DO T, BIEEHOEAN - JRARKZ BB L T2
TESRE A R E T 5, ML EE SN D5 BIEEITHE S AL JEiE, v ek, 85+
Bikr, IHEVERE AL OMET& T 5,

NIRRT LT — 7 —1THE D Ay JEIE, FEV G ERE, 1 s JOMUHERS 2 I
DT TOEENRBZbND, ZOHA. BIBREER SITHANROA T L—2 [T 2
7l REEMWA R LB BEE L AT BRI L OBEENR LTI D LB 2
Do

REE OB L Z T 5551, NSRS Lis b T 7 # LEEE O A
WRME LD, D OIEREEEZIY (T FTREZR b T 7 #1325 B IRREE D/ NEE D &
BOATAREE B NG, WA — I — 13/ NUDEEOH N D72 . BARRO /N
BOBHANETE 20 THL L Ebnb,

B CHEEZEML TS HROEMA—D—CIX 23BN 10BN TADRNT 7
2 LA B o TV D

VEREMITA v R, FEDPOIAIN AN EZ L, A, FEOIEEEA — I — Tl
25 ISR D D ELY (T ATRE A fEEM 2 120 L T D, BI C AT Al REZRIEEBK O N ¥ 1
T RANF LIz, BWHARER NT 7 X2 OR/NI 25 BHIRETHD, 612, BHOLEIC
Ko CHBIERICLERH NN EZR 0T, BEGOB « fEENFITNZ CTHGO 8%
EZE L THATZRTTT 5,

BB E IR L TN D DOREEEMOEA T X FOABEBEN LAEX LD
TEMnn, BIEERRAE Y a4 PRV F X —THRA L, IR ZRICHT 5 R
E¥EY—ER LW B T/IMIBRZOREAH AT 2 VR A 2T 5,
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& 1-12 MR SO ZICERARRGEERO (HE BFFEREEBEREEBRR)

VRERE BRANSYY VEERER PREER
rxtn | REER| SR
N = 2 [
= #9) |Unkage | FRE mSes msr= =gk rean| m
&I Mg KEE gl g
HP Hitch m km/H | ha/Hr ® g =] ha/Bs | B/ha 1% 2% A LH
HEEBT | Y2728 0.75 ’3“ m3 1.8 m | 20~30| Catl |EREEFDOEE 1.8 5 0.9 75 80 85 0.72| 1.389 60 1 25| ##@
ERET | J0-FFrRY BELEE 0.1 ’3“ m3 5 m | 15~20| Catl |&hbEz 4 5.5 22 45 55 65 121 0.826 60 70 2 15| &M
RALTSD 14x1 035 m | 15~25| Cat1 M (D) EUW 0.32 5| 016 55 65 75 0.104| 9.615 70 1 25| &M
o-4Y- B 12 m | 15~25| Catl |BeBEER 11 15 0.165 75 80 85| 0.132| 7.576 70 1 4| &8
o0-5Y- B 14 m | 25~30| Catl |BeSEER 13 15 0.195 75 80 85| 0156 6.41 70 1 45| @@
i
FHO-5)- #E 40 C om | 12 m | 20~30| Cati |mumeEm 114 0.5| 0.057 75 80 85| 0.046| 21.93 70 1 55| @
HIVA35 o3 30 fn | 1 A | 25~30| Cat.l |BHERESHEREME 1 2 0.2 75 80 85 0.16 6.25 70 1 3| =@
0-4Y-\0- 8 1.8 m | 20~25| Catl |BEEEEH 17 3| o5t 75 80 85| 0408| 2.451 70 1 45| @@
AN Dd 2 % Tynes[#R 12 m | 20~30| Catl |ResEfHE 12 18| 0216 65 70 75 0151 6614 70 1 2| &
NSOSFRIRERSE WATE 09 m ~15| Catl |BuSEE 0.8 1| o008 65 70 75| 0.056| 17.857 70 80 2 15| &l
g
NSOSFRIRERSE AT # 11m 15~ | Catl |ResEiE 11 15 0.165 65 70 75 0.116 8.658 70 80 2 2| &

(i) /B A PR

1) SWERH - BRG] ol

BLIR
HEEORG| CIFEHEMN TR ShTnWd, —485H72 0 50kg FRIEENIRREL STV D
23, fEEDOLET 90~110kg FREE F TRED LT [—48) B TREINTND Z L%
ERBBINRENBRWERTHY | MTHOAEN D -OIZEFOMEL L HRELE 72
Do EIZOWTIIE, B e & CREERMRBEOEEL -2, SWE & HETORT]
DAIEREBICSEL Bbn 5,

xR

RO MEITER S HEICESWTREEAET D, GEORITIERTHA & IHERE
NEZHND,

S ORI 7 15 A #2%E UCEELY RO E BRI E 2 BT D, Bl COMEF
ke LCEERNSH 2 BHREORE S ITMxT DkipE] X THhE], THEE)
FEOBIH CHGEIZ AN A REZ HIER B 2 Hivd,

BENLOBERMVIZT I AF v 7 7 L—h (§) %, BRMERD W EEN—EDOKEGT
LTIV, BE8EOEE L SE CREMZREI it 2 E L TREEAET D,

(iv) HR7E
LR
RFITMA Ok T, Wit — M ERRWE), Tu—— AR LT8R T X
HET LIS OENE 2R 727220, ZD0 T a—h—hifo~ 3P AL b7 10— (hfl=
A N) AHEEMASD 50%LL & H | BREOINEEEE L TN D,
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XK
BEIC 7 v — 0 — >G> HEEONL— BRI L TS, BERICH# A M2 T
F B0 HREmFT 5,
BB PGS (FEkTa—h—) Lodtdr
TSSO B B AR DB RSN T Y a A > bR F v — THIREG 3
F LA AW ZAT D
BB Y aA vy MRUTF = K D IRGEL— N O
BEF O 255 & o517 - WA BEFICANLD
INTLaxttie ERPDOWEET~DERLV— AT 5
TEIS LT ESMELEOBBRE GO 5
5 EEfE N T~fRFEL— b OB
VaA Ly MRUF e —TIN TR ZEE LN LA R7ET 5

(3) B -t - b - 1BEm (=& —, I—A b, B, ~A V)T 1SS0 E) OV
A7 xR, BLIE

(i) BREEm
LR
WEOWAK CHIET HAFERRZD -, MEOKENEDEELZT 5,

% R
BOKSER (FEERNE, BERY) 2800 L T EBIEEORE - XESOEBEE®R
- RESEBREFIRMLT D,

(i) thsx
LR
S CREZEHDGANH Y | BHOREITRT 2 ERME,
ARG L0 BB XD O TEMOMSEOEN NS 5,
BRI N THICHANAZRD TWDE DT, SEIEY O BT SEE R 70
E ARG ~ D EREDME,
EEERA~OT 7 EARROND T2, EFEEOHOMASLT 7 — I —FE O IR FEAM#S
TRFPNABTHBEEND,

g
Vagy hRUFr b T 7 A T AA— B R R L TR (R~ 0 ik
EEmb b,
Vg bR T D - R AR L TR0 M EE A B 2 s A %
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et 5,

(iii) Y= &—

BLIR
HEERITB A TIERIE TOREE 21T > TWT, LN TR L oo THEET 5 B
F 720, BYEFEROBEFZITIE., iRt 88 LVE RIEE~OBIL MRV,

KR
R OFR AR BRSO Y — B A DR, B A& HEE L T @
D BB D | ZHESCEF BBV RERE AR 5,

5. BiRF Rl CHHE T 5 F2EGTH
(1) WZEHmE
B S CRUE L CW D MO G 2K 1-13 (29, 72 RITESHEOMRFETE Y B,
FURITRE S BEFZ~OERY 2 A, B EIrEEOMER R L OIS E . W EEIE S

FATHJE OREAFIC & b7 5 BlEAE 2 E L TV,

x 1-13 REFRTRET 2FFFERX

(HLAT : KES) 2028 4 2029 4 2030 4 2031 4F 2032 4F
A R] 1,082,669 | 12,170,028 | 31,845,408 | 63,348,815 | 94,282,223
72 b JR 734, 694 7,871,722 | 20,991,258 | 41,982,517 | 62,973,775
EAfiti=Ealk=¢ 0 1, 900, 000 4, 940, 000 9,880,000 | 14, 820, 000
70 LieFl R 347, 975 2, 398, 306 5,914,149 | 11,486,299 | 16, 488, 448
g% ¢ 86, 994 457,077 1, 250, 537 2,501, 075 3,751, 612
(=E UE 260, 981 1, 941, 230 4,663, 612 8,985,224 | 12,736,836
=% 2863 0 0 0 0 0
e 260, 981 1, 941, 230 4,663, 612 8,985,224 | 12,736,836

(2) WREE ORI L OE DX RAREBOR Y 2 —L

(1) ICZFTHEORAL

SEH

20284F . TEVA RN L—var TR TREE (BENOAEEINDLEHEEZT A RMT
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;

TSt B D @%fﬁﬁﬁ%ﬁ%l)%ﬁﬁﬁé QEBUKIL. TEVARL—I g LB
FOEBIC LV HESEEZNENT AL 0L LT, 2029 4F : 50 5% 2030 4F : 100
% 2031 4F : 200 25 2032 4E T 300 AR F CAEAFEOMEH L LT,

iy

ﬁﬁ

HIEF—EADITEIC LY | BB tES LD bD LT 5,

B —E AT aE— g UFF (2028 FEOET VEF RS K
10 t/ha X 2 Seasons = 20 t/ha

B Y — B RET VRGN (2028 FEDEELY ) -
15t/ha X 2 Seasons = 30 t/ha

BHHLY H— v A K B AR (2029 D EHLY IRf) LU
20t/ha X 2 Seasons = 40 t/ha

M- RIS
1.1453 ha / 4 = 0.286 ha/f257

LY A 7 NV OEEZEE L T, BROFHMGEED 1/4 OWEGE 4 £ 2 LIS
WEORIEIHMT 20D LT 5,

JEZ DD A SR WEENE -

BZOEEE L TCOESREDOHE RS, 150 / 2 Season/Year = 0. 075 t/Season
L7,

® 1-14 RIEBRICE IS ERBOBREEDHT

RERFIRDEFER B A ZBUEAL

BT 0~17F 18~35F 36F UL &ait

1RRFBRED
SERED )T A 2.0 14 1.3 4.7

Adult-equivalent
Conversion Factor * 0.71 0.92 0.85

Adult Equivalent

1.4 ! I 9
Factors/ Farm 1.3 11 3

AA—AEED

EREAEE kg/F/A -

1 BRRBELLD -
snsumsorce | O T/ -

* Logistic regression analysis on factors influencing income-poverty among smallholder French bean
farmers in Kirinyaga County, Kenya

> BWKER [TEERERCR-BSECR] JOHER 848 7UH (UZ7)
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F7o. AFEED 13%0 AT« IRFEICHE S 72 WESHE EHEEIND Z En B EERS
LD 10%MNEZNPOHMIN2WESHEL L THE L, BEOFENHEEELE L
0.075t/Season [ZZOHRICEEND LT 5,

=R i
& 1-15 ORGHAMIRE NS, HESBRFENEEIISNTHA 8T 4 712D
FSIZ 72 D K D12, FEGEHHIFS O @ik £ 0 HEvy 16 KES/kg TERE L7z,

W FE Al -
* 1-15 O/NGEMMiE 2 2B, IR 85 OHRFEMIKS 33 KES/kg CEH/NFEffiks T
WR7E) . Hiek L 72 \W RSN E O BB 1% 25KES/kg AR/ NTRAlifs X 0 & i 3 Wifg ¢
& DAlFE) THRGET DRE & LTz,

= 1-15 EHBEOAZ LD IR MERDHETEE

B 1 KES/kg
JAN | FEB | MAR [ APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | ¥ | B8 | 8BS
RIS A AR 9.2 9.4 10.6| 12.3] 14.1] 10.4 8.3 8.9 9.9 9.8 122 10.0 104 8.3| 141
EIEE (HERE) 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Jo-H-v-> 1.7 1.7 1.9 2.3 2.6 1.9 1.5 1.6 1.8 1.8 2.2 1.8 1.9 1.5 2.6
Y- 6.8 6.9 7.8 9.1| 104 7.7 6.1 6.6 7.3 7.2 9.0 7.4 7.7 6.1 10.4
SIS 23.8| 24.1| 265 29.7 33.1| 26.0 22.0 23.1| 251 249 29.5| 253 26.1| 22.0f 33.1
INTEY—SY 6.8 6.9 7.6 8.5 9.5 7.4 6.3 6.6 7.2 7.1 8.5 7.3 7.5 6.3 9.5
NSRS 30.6| 31.1| 34.1| 382 42.6| 33.4| 283| 298| 323 32.1| 38.0| 326 33.6| 283 426
LTpeS e ¢

B & L C, Bkl o B m A, 1. OKES/kg, FEIA 1.2 KES/kg, Hk 3.0
KES/kg. CESS 0.9 KES/kg) 6.1 KES/kg—Eh2 L L7~

IHEENZE ORI  BFE Tk
JEFE D DITINERFC Z S ICERY 235, 2055 1,/ 4 Z I EE ITRE,
3/ AR LTI A ZEIC1 /4 2 BB /N Tlee T 56D & Lz,
O EWEPEMAMIL 3 U H & L7, Shangi FEIZIRIREARM 2358 < B IZ MV Cunvzen 2 &
MORIRBIM N R 5 LA RS LTI L CREIDIS U THATT A Z &1k 3 AR
FEDIFRRAEITH D & LTz,

BT ER DERE
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FESNEAEREE T 1,900,000 KES/BR, EHIMIFIL 104 L L=,

%ﬁﬁﬁ &S BRZOEINCEOE TERfT2 & LT, 2029 4 1 10 HEE(fH, 2030
AF 16 UG, 2031 4F @ 26 B, 2032 FRIZ 26 A T o b D & LT,

I O E OHEFERIT 4%t & LT, IFRPIZ 4% DR E N LM A ATRRIC R D H D
ELTHREL,

(i) EVRARBADAT Y 2—)L
c BV AL LAEHIZT A MNES BT CIUA FIRER B EORR L BEOAFERD
LT ERFELY THEE L TESEOEIY - P& - REOTEL A ML —3 3 U&7, 1
RIS EATRG R 2 B LW, IHFEEN OIS A EIF S AL 35,

=

BRI EEFAB U CHESBEEF 2550, HESBER 300 2F#HEL TS
B AL T, 54EH T 1,200 /7 KES O FFIZE 2 B4,

- 12 48 B AR R E R O B 238 LT < O TISED HIFF T 2,

s AT L) LG B IR FRR D A % — A TR Gl 2 HElE U CRE L7 B e A E &
Wrica HEEd,

 BEEOME, EPE - ENLE L2%, BEE ORI A TN TARFED B % A
BB RRT 5,

(3) WG R M O [N oA R 1

WL G 5 4EH £ T, HERBRFED AR BEOEINIIIE S HEEDOAFER OIS T
TR LB R B BT 2 BT 5 - OB A2 &+ 5, B S OME T, 300 ZF
T OB BT R B L OVFE LD EIFHHE LT, WEENS 5B THREE
140, 000, 000 KES (78 #f) # &+ 5, FHEMMWENDO 11FH (REK TR SMHFEH) TRERE
RIS D HIAHTEH D,

(4) EHFEFED RIAZ

TaA v hRUFr—ORERIENTH S, MUKI Investment EFERIEAB LIOFEEICSINT S
HESBRER CRESHEEZINET D, HEWLRIIMKI Investment & HESEBEFOHEEIS
Z 60%, REANOHERIGE 40%ET 2,

HESEERZOHEIL 1 EEHT-Y 10,000 KES LRE L1-, HESHEOBREIL. BEDOLY
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LM

SDGs Business Model Formulation Survey with the Private Sector on /7 prpeee

the Passive Storage Facility for Agricultural Crops, Utilizing Climate QO
Characteristic in Kenya

(Development needs (issues) in the agricultural sector of h (Proposed Products and Technologies

the target country Agricultural storage facilities that do not depend on electricity.
Ensure food security by providing a sustainable supply of Take advantage of the region's high altitude and cool nighttime
agricultural products of stable quantity and quality from farmers. climate.

Appropriate quality control and storage management of agricultural Air circulation is powered by natural energy to cool the thermal
products storage layer.

Establishment of a comprehensive food value chain for market Passive air conditioning technology is used to create an indoor
' environment suitable for pre-processing and storage from

consumption, and export. . .
q P P P Cmmedlately after harvest to storage.

. . . Cyclone Ventilator
Description of the Project ey,

Contract period: May 2023 - May 2024 Heat Storage In Wal, Roof and Potato

L 7’

N
» .icat Storage and Thermal Insulation
fr with Double Roofing

Target countries/regions: Nairobi City, Nyandarua County, Nairobi, Kenya

Project Summary: To develop energy-saving and low-cost passive storage  cootmgunt

facilities. R W e

The project will provide storage facilities for agricultural products (potatoes) and Potato U

contribute to (1) higher quality and stable shipment of agricultural products and (2) s G L"fjﬂ ccaporatie

reduction of food loss, thereby significantly contributing to higher and more stable ] o | s | Bl

income for farmers.Implemented through industry-academia collaboration with

Obihiro University of Agriculture and Veterinary Medicine and Jomo Kenyatta Passive agricultural storage facility

University of Agriculture and Technology.

(Approach development needs (issues) (business model) N (Expected results for the target country (development R
- To determine specifications for the development, design, and impact)
maintenance of passive storage facilities. Construction, Goal 2: Zero hunger Stable supply of potatoes, which are
maintenance, and O&M will be done by a local company harvested at a concentrated time of year, will be possible,
- Strengthening of cooperation with local farmers by expanding to contributing to a sustainable and stable food supply.
other agricultural products, and securing presence in an area Goal 12: Ensure sustainable consumption and production patterns
centered on primary industry. Prevent quality deterioration during the distribution process and
- In the future, attract food companies and develop Agricultural contribute to the reduction of food loss, which in the region is 20-
diversification with a view to expanding the business to include 30% at the distribution stage.

\_exports. J X P
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1. BACKGROUND
Approximately 8 million farmers are involved in potato cultivation in Kenya. Potato production is
maintained by smallholder farmers, and in Nyandarua County, where this project conducted its research,

farmers had cultivate potato with 0.85 acres (0.34 ha) of farmland in average.

Farmers cultivate potatoes two to three times per year, taking advantage of the two rainy seasons per
year. Farmers do not have storage facilities, trucks, or other means of shipping and sell directly to brokers
in order to prioritize cash income. Therefore, during the harvest period immediately after the rainy season
that large quantities of potatoes are available in the market and prices fall. Conversely, just before harvest
(in the second half of the rainy season), there are fewer potatoes on the market and prices rise. Farmers
are unable to make a profit because they sell to brokers at even lower prices at a time when market prices

are low.

The purpose of storage by farmers is to hold seed potatoes for the next cultivation or for primary
storage until brokers come to buy them, and little storage is done in anticipation of price fluctuations.

Possible reasons for the lack of storage are that farmers agree with brokers to harvest and collect the
crop, so there is no need for storage; the cost of investing in storage facilities is high; and Shangi
varieties, which are mostly grown by farmers, have a short dormancy period, so farmers do not want to

risk sprouting, rotting, or greening during storage.

Kenyan government, the MINISTRY OF AGRICULTURE, LIVESTOCK FISHERIES AND
COOPERATIVES has identified post-harvest management, value addition, and market research as
strategic objectives in THE NATIONAL POTATO STORATEGY 2021~2025. The goals of post-harvest
management include, enhance storage solutions, finalize guidelines for storage facilities, Capacity

building on potato store management, Introduction of warehouse receipt system.

In many cases, farmers recognize the usefulness of potato storage facilities, but find it difficult to
tolerate the gap between cultivation expenses and cash income in storage process. It was thought that if
businesses could develop potato storage facilities and provide farmers with a system for storage and

prepayment at the start of potato storage (at harvest), it would be possible to address farmers' needs.

Farmers who intend to store the crop will benefit from two to three months of storage that at period of

straddles the peak of harvest to grow and harvest twice in one year.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
A business model will be developed by considering the possibility of solving development issues

through the implementation of the proposed products and technologies, as well as business ideas that

90



contribute to the achievement of the SDGs and the possibility of introduction of products in ODA

projects.

(2) Activities

1) Contribution to development issues and SDGs

1. Confirmation of development issues in target countries/ regions

2. Reconfirmation of Country Assistance Policy for Respective Countries, Consistency with
Proposed Business plan

3. Potential contribution through development of proposed business to development Issues and
SDGs

4. Cooperation with existing ODA projects and potential for proposal of new ODA projects

5. Contribution to local economy and regional revitalization in Japan, Contribution to local

economy and regional revitalization

2) Business Model Development

6. Analysis and review of the necessary permits and licenses for the business under
consideration

7. Analysis of the potato market (distribution channels, seasonal variations, potential for
agricultural diversification)

8-1. Survey of local climatic conditions and farming environment

8-2. Environmental surveys of existing storage facilities (temperature and humidity, relation to
climate)

8-3. Design and analysis of passive agricultural storage facilities

9. Consideration of the form of entry into the market and the method of operation,
Consideration of potential business partners and collaboration with other industries

10. Consideration of proposed income/expenditure and funding models

11. Consideration of proposed business and revenue models based on survey results

12. Consideration business development policies, agricultural diversification, Overseas
development"

13. Identification of risks and consideration of countermeasures
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(3) Information of Product/ Technology to be Provided

The proposed product, a "passive agricultural product storage facility," is a commercialized version
of the proposing company's expertise in energy conservation design and operational management
through passive technology, and Proposed Company will be proposed to the local community using
locally available materials.

This product coincident with Country Assistance Policy for Respective Countries in the Ministry of
Foreign Affairs of Japan's ODA policy of supporting agricultural development through simple and
low-cost technology utilizing local materials and equipment to strengthen small farmers' farming
capacity and value chains, and to reduce post-harvest losses.

The proposed product can store agricultural products in a cool storage environment and maintain
their freshness by taking in cool nighttime air to cool stored agricultural products and the thermal
storage layer.

In addition, the system requires less power for operation than conventional technologies, and can be
operated with independent power sources of solar power generation and storage batteries, making it

possible to deploy the system in rural areas that lack sufficient electrification.

L
,.\Heat Storage and Thermal Insulation
L) with Double Rooflng
o Outer Roofing: Suppresses temperature rise due to

solar radiation
Inner Roofing: Heat Storage at night and Insulation

Cyclone Ventilator

Ventilation Exhaust ==+ m

Heat Storage in Wall, Roof and Potato 7] @
Nighttime: Cool with Introducing.Cool Ambient
Air at Nighttime

Daytime: Maintain Room Temperature with
stored Heat

Cooling Unit
Cooling with Nighttime ventilation
and/or evaporative cooling

.

. _?, Nighttime : Cool with Nittime
ventilation, Heat Storage

Cooling Pad

Photovoltaic Panel:
‘Power Source‘

Double Layer Rooflng

Outer Roofing : Steel Sheet + White Palnt
Inner Roofing: Mortar + EPS +Mortar

Wall:
Stone + Mortar + White Pamt (Outslde)

Test Storage Facility on site
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(4) Counterpart Organization

(5) Target Area and Beneficiaries

MUKI Investment

Smallholder Farmers

Target Area:

Potato Growing Area in Nyandarua County

Beneficiaries

MUKI Investment
Smallholder Farmers (Potato Growers)

Local Construction Companies

(6) Duration

May 19th 2023 ~ May 31st 2024

(7) Survey Schedule

Survey Items /Fileld Survey

2023

2024

ocT

Feald Survey

Field

Confirmation of development issues i target
countries/ regions

Survey

Reconfirmation of Country Assistance Policy for
Respective Countries, Consistency with
Proposed Business plan

Potential contribution through development of
proposed business to development Issues and
SDGs

Coorporation with existing ODA projects and
potential for proposal of new ODA projects

Contribution to local economy and regional
revitalization in Japan, Contribution to local
economy and regional revitalization

Analysis and review of the necessary permits
and licenses for the business under
consideration

Analysis of the potato market (distribution
channels, seasonal variations, potential for
agricultural diversification)

Survey of local climatic conditions and farming
environment

Environmental surveys of existing storage
facilities (temperature and humidity, relation to
climate)

Design and analysis of passive agricultural
storage facilities

Field

Survey

Consideration of the form of entry into the
market and the method of operation,
Consideration of potential business partners and
collaboration with other industries

c of proposed inc:
and funding models

Consideration of proposed business and revenue|
models based on survey results

Consideration business development policies
agricultural diversification
Overseas development

Identification of risks and consideration of

" countermeasures.
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3. ACHIEVEMENT OF THE SURVEY
1) Contribution to development issues and SDGs
1. Confirmation of development issues in target countries/ regions

From interviews with MUKI Investment officers and contacts with local producers, it is clear
that no storage is conducted at all, except for the storage of some seed potatoes. In two crops
per year, the potatoes harvested by the producers are purchased by brokers at that time, and are
transported by the brokers to nearby collection points in certain loads, where they are further
traded with the buyers. It seems that even farmers of fairly large size follow this customary
distribution process and are converted into cash. In addition, morning-harvested potato are sold
by the bucketful in the open-air market near the production area, while they are still dry. The
agricultural organization in question has also outsourced the FS and other aspects of its
processing business, with the ultimate goal of adding value through potato processing, but for
processing, a certain amount of storage that maintains the quality of the raw materials is
essential, and they have high expectations for the demonstration storage facility that the study

team proposed and constructed at the site.

2. Reconfirmation of Country Assistance Policy for Respective Countries, Consistency with
Proposed Business plan
The policy for development cooperation in the agricultural sector is to strengthen small-scale
farmers' management capacity and value chains, and to reduce post-harvest losses. In addition,
as a matter of note, the project will consider providing support through simple and low-cost
technology using local materials and equipment, which is consistent with the objectives of the

proposed business. This is in line with the objectives of the proposed business.

3. Potential contribution through development of proposed business to development Issues and
SDGs
Stable supply of potatoes through storage is expected to provide a sustainable and stable supply
of food. Preventing quality deterioration during storage and distribution processes and reducing
food loss in the distribution process can be expected.
In discussions with JKUAT officials, it has been pointed out that improving the potato value
chain is also important for food security. This has been done in the following six areas (1) soil
analysis and pest control, (2) cold storage research, (3) nutritional research, (4) marketability
studies, (5) mechanization, and (6) ICT utilization. In addition, JICA has dispatched an expert
to support mechanization at the Ministry of Agriculture and Livestock Development, and
increasing productivity through mechanization is recognized as a top priority for agriculture in

Kenya.

4. Cooperation with existing ODA projects and potential for proposal of new ODA projects
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Cold storage is being considered as part of SHEP Biz's support for the introduction of a
collection and shipping system for small-scale avocado farmers, and the application of this
technology is expected. However, we confirmed that the establishment of a management system
among the parties concerned is necessary for sustainable operation.

We have exchanged opinions with JICA Kenya Office and JETRO Kenya Office during our
travel to Kenya, but at this point, we have not yet reached the point of discussing a promising

new ODA project.

5. Contribution to local economy and regional revitalization in Japan, Contribution to local economy
and regional revitalization
In Japan, there are cases where stone warehouses such as Oyaishi are traditionally used for
storage of agricultural products, and integrating nighttime ventilation and cooling units of the
said technology into these warehouses is expected to improve their functionality as storage

facilities with lower energy consumption.

2) Business Model Development
6. Analysis and review of the necessary permits and licenses for the business under consideration
The requirements of local construction officials for the design and construction of the storage
facility, the details of the permitting process, and the procedures and required documents were
confirmed.
The required permitting process has been confirmed through the prior construction of a
demonstration storage facility developed in-house. Commercial facilities through scaling will

be considered at that time.

7. Analysis of the potato market (distribution channels, seasonal variations, potential for agricultural

diversification)
Prices of potatoes, for which storage is not widespread, fluctuate in tandem with the harvest
season. The transportation and sales routes from farmers to consumers are complex, and the
ratio of food loss and intermediate margins in the distribution process is large. Consumption in
the snack and fast food sectors is growing, and demand for potatoes is expected to increase in
non-staple food products.
Through the local procurement of potatoes for the demonstration, we were able to infer to some
extent the actual status of the route from individual farmers to the intermediate stage of
distribution. Transportation from the production area to the collection point is handled by
brokers. This is because farmers do not have the means of transportation (trucks and cargo
handlers), and the collection and distribution of potatoes by brokers at the time of harvest is
widespread as a quick way to convert the harvest into cash. Brokers share information with

producers in advance, seize the opportunity of harvest and pickup, and earn a certain
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intermediate margin from the loading and unloading operations. It is expected that the cargo is
then transported from the collection point to Nairobi or other cities, but it is unclear what

intermediaries are involved in this process.

8-1. Survey of local climatic conditions and farming environment
It was difficult to obtain local meteorological data that could be used for numerical analysis. It
is difficult to accurately determine local weather conditions at the time of planning and design,
and these conditions are inferred from statistical data on the Web and other sources and

reflected in planning and design.

8-2. Environmental surveys of existing storage facilities (temperature and humidity, relation to
climate)
An environmental survey of the existing storage facility was conducted. Indoor temperatures
were affected by fluctuations in outdoor temperatures, with large daytime and nighttime
temperature differences, and daytime indoor temperatures exceeding temperatures that would

be expected to promote potato sprouting.

8-3. Design and analysis of passive agricultural storage facilities
Storage facilities were set up with locally available materials (stone, cement, etc.), and indoor
and outdoor temperature and humidity were recorded and analyzed. Improvements in
effectiveness could be expected by adjusting the condition settings of the nighttime ventilation
according to the outdoor temperature during the night.
The analysis is being considered during the construction of our demonstration facility.
Analysis of indoor and outdoor temperatures and humidity before and after storage of the
potatoes showed that the maximum-minimum temperature difference of the indoor temperature
was reduced to about 4°C, compared to a maximum-minimum temperature difference of about
25°C for the outdoor temperature, confirming the characteristics of passive buildings. In
addition, the average indoor temperature was around 13°C, which is lower than the temperature

range considered to promote potato sprouting.

9. Consideration of the form of entry into the market and the method of operation, Consideration of
potential business partners and collaboration with other industries
A joint venture with a local agricultural cooperative was formed to develop and operate the
storage facilities, and to purchase and sell the products.
MUKI Investment, an agricultural organization that unites local farmers, is envisioned as the
project partner, and a proposal for commercialization was made during the preliminary
feasibility study and two travel surveys, and the direction of the project has been agreed upon.

At the same time, we are planning to conduct joint research with agronomists from JKUAT over
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a three-year period starting in FY2024, and with the cooperation of MUKI Investment, we
intend to utilize the results of the joint research and develop it into a joint project between

Fujita and MUKI Investment.

10. Consideration of proposed income/expenditure and funding models
Expenditures: Assumes construction costs of storage facilities and potato buy-back costs. The
purchase price is set based on the market price from invested member farmers.
Income: The sales price is set based on the purchase price plus expenses (construction costs and
operation and management) and profit, and sold to consumers.
Profit: A portion of the sales profit is distributed to the investing farmers. The remainder of the
profits after dividends is used to fund the expansion of storage facilities.
In addition to the above scenario, several other options have been proposed to MUKI

Investment, the local business partner, and will continue to be considered.

11. Consideration of proposed business and revenue models based on survey results
A business model was studied in which a passive storage facility is developed with funds from
the business and investment from member farmers, and a potato purchase, storage, and shipping
management service is provided to invested member farmers.
Although not done at this time, we will make a proposal to MUKI Investment in the future. In
order to present a business model to farmers and gain their trust, it is necessary for them to
share in the benefits of participating in this framework and enjoy the benefits. From this
perspective, we plan to develop productivity improvement measures for the upstream side of
the potato value chain and conduct field demonstrations in a three-year plan starting in FY2024.
In collaboration with JKUAT and MUKI Investment, a demonstration site will be set up in the
field to implement methods that contribute to productivity improvement. They will also install
cultivating machinery and work with MUKI Investment to test its feasibility as a service
provider. Individual ownership of expensive machinery is impractical, and the introduction of a
sharing economy for common use has potential. Since the storage business is a similar
economic system, the project will develop deeper contacts with farmers through these
demonstrations, foster trust, and expand the business to storage, distribution, and further

processing.

12. Consideration business development policies, agricultural diversification, Overseas development
Initial: To develop and operate farmer storage facilities and joint shipping services for

small-scale member farmers based on the results of this feasibility study.

Medium-term: Improve productivity and quality of member farmers through mechanized

cultivation, seed potatoes, and farm material supply services for member farmers.
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Long-term:  Develop processing, marketing, and exporting of potatoes according to variety

and quality.

13. Identification of risks and consideration of countermeasures
Risks and countermeasures were discussed as follows
Procurement, insufficient production by farmers: Improvement of farmers' cultivation
techniques in collaboration with JKUAT, county agricultural advisors, and agricultural
equipment and materials companies
Quality, poor quality: Improvement of farmers' cultivation techniques in collaboration with
JKUAT, county agricultural advisors, and agricultural equipment companies
Sales and unsold products: variety selection, price setting > selection of popular varieties,
securing sales channels.

The natural course of action would be to put the surplus production brought about by
increased productivity into storage. The first priority for farmers would be to improve
production methods that do not yet realize the full potential of their land, and by contributing to
this improvement, they would be able to dominate the middle and downstream distribution
channels. It is recognized that the issues cannot be solved by only one section of the value
chain, and it will be necessary to make medium- to long-term efforts with the support of the

farmers.
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4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country

1. Can provide storage between existing storage facilities and modern refrigerated facilities.

Can provide better temperatures for storage than existing storage facilities, with lower

investment and running costs than modern refrigerated facilities.

Cycles/Year

Hosehold
Storage Unit

Ambient storage
w/ insulated
walls

Charcoal
Cooling Storage
Unit

Darkened
Storage by Hans:
Staalbouw

solar-powered
cooling Storage

Advanced Large
Scale Cooling
Storage

Storage Cost

Storage Dulation period

Months

3]

3

3

3

3|

FULL CAPACITY of Storage

t/Storage

5

40

50

50

4

500

Operating Cost for FULL CAPACITY

KES for FULL

4,275
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70,650

64,350
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Capital Cost for FULL CAPACITY

KES for FULL

5,000,

37,300

60,000

108,750

61,072

400,000

Total Storage Cost for FULL CAPACITY

KES for FULL
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97,300

130,650

173,100

66,724

3,775,000

Selling Amout After Storage
(After Exclution of Storage Losses)

t/Storage

480.0}
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Unit Storage Cost for Selling Potato

KES/t

17,376

7,865

KES/kg

17.38

7.86
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2. Can be operated at the level of a smallholder farmers, allowing for a scheme that allows for

gradual development rather than a large investment.

The capacity of the proposed product is about 13 tons (prototype), which is an easy

investment compared to large-scale cold storage warehouses. By gradually increasing the

number of storage units according to the target farmers and the volume of purchases, the

business can be expanded while avoiding wasteful investment.

3. Storage and purchase services suggested the possibility of increasing farmers' income.

Based on the results of the estimation of the proposed business, it is expected that the

business is feasible under the condition of purchasing from farmers at 16 KES/kg, which is

almost double the lowest conventional farm price (in the peak harvest season), and storing

and selling the products. It means proposed business model can improve smallholder

farmers income.

(2) Lessons Learned and Recommendation through the Survey

1. Awareness of Storage

Effectiveness of a business utilizing small-scale decentralized passive storage for

smallholder farmers

With the application of the proposed business, farmers will be able to benefit from storage

with minimal member investment in the business.

The business will be able to procure potatoes from member farmers in a stable manner, and

in sales, the business will be able to negotiate sales prices by taking advantage of the

benefits of long-term stable supply.
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2. Identify Requirements and Strategies for Storage
The proposed product is controlled by a passive method and is not a refrigerator, so it is not
suitable for long-term storage of more than six months. However, it can be operated at low
cost.
To utilize the proposed product, it is necessary to set the necessary conditions for storage
and an operation strategy.
Storage conditions should be set and adjusted to keep the storage temperature below about
15°C (59°F), which is the temperature at which sprouting is most active.
Varieties to be stored should be those with a long dormancy period.
Cultivate varieties with different growing seasons in parallel and stagger the harvest time to
equalize the quantities of stored sales.
If these innovations can be made, it will be possible to construct a storage and distribution

system that can compete with modern large-scale refrigerators.

Good Practices for Potato Production
Creation and implementation of good practices for potato production
The risk of this business is the lack of availability of good quality potatoes, so the need for

member farmers to produce large quantities of good quality potatoes.

Cultivation management
Soil analysis will be conducted, and fertilization and pest control plans will be developed
and implemented.
Implement crop rotation to reduce the decline in potato production and the occurrence of

diseases due to consecutive cropping.

Seed potatoes

Select according to growth period, dormancy period, and shipping time plan.

Mechanization of production process
Food loss of Potato is often caused by inefficient human labor, such as damage during

harvest, harvesting in the rain, and improper rowing.

Quality control and fair trade
Establish fair standards for evaluating potato quality and determine purchase prices based
on quality.

Use fair containers and determine the purchase price based on the weight of the potatoes.

Develop and implement financial assistance programs for smallholder farmers
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In order to implement good practices in potato production, it is desirable to provide financial
services, such as those provided by Sacco organizations, because farmers need to spend on
materials and farm labor before harvest.

In addition, since it is difficult for small-scale farmers to purchase and maintain farm
machinery, provision of cultivation work services by Sacco organizations or other
organizations should be considered.

Provide know-how to implement good practices is essential for Good Practices
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ATTACHMENT: OUTLINE OF THE SURVEY

SDGs Business Model Formulation Survey with the Private Sector on|
the Passive Storage Facility for Agricultural Crops, Utilizing Climate

Characteristic in Kenya

12 3355

QO

(Development needs (issues) in the agricultural sector of 1
the target country

Ensure food security by providing a sustainable supply of
agricultural products of stable quantity and quality from farmers.
Appropriate quality control and storage management of agricultural
products

Establishment of a comprehensive food value chain for market,

consumption, and export.
\. J

Description of the Project

Contract period: May 2023 - May 2024

Target countries/regions: Nairobi City, Nyandarua County, Nairobi, Kenya
Project Summary: To develop energy-saving and low-cost passive storage

facilities.

The project will provide storage facilities for agricultural products (potatoes) and
contribute to (1) higher quality and stable shipment of agricultural products and (2)
reduction of food loss, thereby significantly contributing to higher and more stable
income for farmers.Implemented through industry-academia collaboration with
Obihiro University of Agriculture and Veterinary Medicine and Jomo Kenyatta

University of Agriculture and Technology.

[Proposed Products and Technologies

Agricultural storage facilities that do not depend on electricity.
Take advantage of the region's high altitude and cool nighttime
climate.

Air circulation is powered by natural energy to cool the thermal
storage layer.

Passive air conditioning technology is used to create an indoor
environment suitable for pre-processing and storage from

immediately after harvest to storage.

J

Cyclone Ventilator L

Ventilation Exhaust -++(F5s ) ol Y

Cooling and. | Cooting.
Humid Control [ | Homid Conteol
SHEE EET | E

Cooled Alr

Passive agricultural storage facility

‘Ecat Storage and Thermal Insulation
0ofing

(Approach development needs (issues) (business model) ) [Expected results for the target country (development )
- To determine specifications for the development, design, and impact)
maintenance of passive storage facilities. Construction, Goal 2: Zero hunger Stable supply of potatoes, which are
maintenance, and O&M will be done by a local company harvested at a concentrated time of year, will be possible,
- Strengthening of cooperation with local farmers by expanding to contributing to a sustainable and stable food supply.
other agricultural products, and securing presence in an area Goal 12: Ensure sustainable consumption and production patterns
centered on primary industry. Prevent quality deterioration during the distribution process and
- In the future, attract food companies and develop Agricultural contribute to the reduction of food loss, which in the region is 20-
diversification with a view to expanding the business to include 30% at the distribution stage.

\_exports. AN 7
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Questionnaire Sheet

Questions Answer
1 |Date, Time and Locations
County CINyandarua CINakuru ClLaikipia ClMeru
m Myandarua: Sub-county [1Kinangop [CIKipipili Clo01-Kalou [J0I-Jororook [INdaragwa
Ward
Village
11 |Household Information
Name of Farmers
Gender ClMale [IFemale
Age [10-20 [121-35 136-65 [labove 65
Marital Status [IMarried [Divorced/Separated | ClWidowed [isingle
Educational Background ClNone CIPrimary ClSecondary [1Vocational [ClCaollege ClUniversity
% i [1Self-
Occupation C1Crop Farming [JDairy Farming [CIMixed Farming [C1Formal Employment [1Casual Employment
Employment/off Farm
Relationship with Head of Household
Age of Head of Household
Number of Household (Adult: above 36)
Number of Household (Youth: 18-35)
Number of Househeld (Children: 0-17)
| 111{Land Information
Purpose of Land Use [lPotatoes [[]Other Crops [ClDairy
How many acres for other crops
How many acres for Potatoes
Land Ownership 0wn [IFamily Land Elleased.Land {aver:5{ FiRined Lang [Cemmunal Land
years) (annually)
How many acres for Dairy
What is the terrain of the farm [Very steep [IModerately steep CIFlat
Crop farming history of the farm in 3 years [ClPotatoes [CICabbages CMaize CCarrots Garden peas 1Snow peas 0at [10thers
Mention other crops
1V | Soil Test
Did you carry our Seil Test before cultivation? [Yes CINo
mYes: What kind of Soil Test? ClNutrient 1PH [IDiseases ClPathogens (PCN) |CIOthers
® Diseases: What type of Diseases Tests [lBacteria Wilt [IFusarium Wilt
What kind of Other Tests
mNo: Any reasons for not applying Soil Test [lFinalcial issues ClLack of knowledge |[Clignorance ClOthers
Other reasons?
V |Crop Rotation
Do you practice crop rotation? ClYes CINo
® Yes : Sequence of crops planted in previous 2 years
mNo: Any reasons for not applying crop rotation ClLimits of land area | ClLack of knowledge |[Clignorance [ClOthers
Other reasons?
V1 |Issue of Potato Production
ClAccessibility of :
What are the 3 Challenges facing in Potato Cultivation [lPest and Diseases |[High cost of input  [equality of St:ed Blaccednility.of ; IAUV?EE Westher FIMarked price [10tehrs
Machinery conditions fluctuation
Potatoes
Other challenges?
|VI-1Diseases and Pests
What kind of Crop Diseases observed in the farm? [IPotato Late Blight |[[CPotato Early Blight E1Binck Seur) Stemn [CIFusarium Dry Rot [Bacterial Wilt [1Blackieg / Soft Rot FlPGsato e Roll
Canker Virus (PLRV)
What kind of Crop Pests observed in the farm? Claphids [CCutworms Elbctitg TuberNoths |ERbat-knot i [1Beetles CIWhite flies [10thers
(PTM) Nematodas (RKN) |Nematodes (PCN)
Which other pests?
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Questionnaire Sheet

Questions

Answer

VII|Seed Potato

What type of Seed Potato planted in last 2 seasons?

ClCertified Seeds

ClClean Seeds

ClLocal Seeds

Which source for Certified Seeds?

CIKALRO

[ICounty Government

CNGOs

[CI0ther Private Local
Certified Seed
Multipliers

Which source for Clean Seeds

ClContract Growers

[Local Multipliers

LICBOs

CISACCO

Which source for Local Seeds

[[IHome-saved

[INeighbours

ClRelatives

[ClLocal Market

Number of Bags in used in

[V1I) Variety

Variety of Potatoes planted in last 2 seasons

[IShangi

ClMarkies

[Dutch Robyn

CIUNICA

CITigoni

[lKenya mpya

[1Sherekea Kenya

IX | Cultivation

How many seasons cultivated potatoes in same plot in 1 year?

[11 season

[12 seasons

13 seasons

[14 seasons

How much Seed Potato used in Kgs?

Unit cost {per Kgs) of Seed Potato?

How much Manure used in Tonnes?

How much Manure used in Kgs

Unit cost (per Kgs) of Manure?

How much Fertiliser used in Kgs for planting?

How much Fertiliser used in Kgs for topdressing?

Unit cost (per Kgs) of Fertiliser for planting?

Unit cost (per Kgs) of Fertiliser for topdressing?

How much Faoliar used?

[lin Kgs

[in Litres

How much Foliar used?/in Kgs

How much Foliar used?/in Litres

How many Foliar in Kgs?

How many Faoliar in Litres?

Unit cost (in Kgs) of Foliar

Unit cost (in Litres) of Foliar?

How much Glyphosate used in Litres?

Unit cost (per Litres) of Glyphosate?

How much Herbicide used in Litres?

Unit cost (per Litres) of Herbicide?

How much Pesticide used in Litres?

Unit cost {per Litras) of Pesticide?

How much Fungicide used?

Clin Kgs

[Jin Litres

How many Fungicide used in Kgs?

How many Fungicide used in Litres?

Unit cost {per Kgs) of Fungicide?

Unit cost (per Litres) of Fungicide?

How many man-days (8am-2pm) for Ploughing?

Unit cost of man-days (8am-2pm, per person) for Ploughing?

How many man-days (8am-2pm) for Planting?

Unit cost of man-days {8am-2pm, per person) for Planting?

How many man-days (8am-2pm) for Weeding?

Unit cost of man-days (8am-2pm, per person) for Weeding?

How many man-days (per spray work) for Chemical application?

Please indicate: man x work hours per day x times (per season) ex.
2persons x 3hours x 6times

Unit cost of man-days (per spray work, per persen) for Chemical
| application?

How many man-days (8am-2pm) for Harvesting/Sorting?

Unit cost of man-days (Bam-2pm, per person) for Harvesting/Sorting?

Total cost of Mechanical Equipment?
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Questionnaire Sheet

Questions Answer
X |Production and Consumption
How many Bags (110kg) of Potatoes harvested in last season?
How many Bags (110kg) of Potatoes sold to the Market in last season?
Amount sold in Ksh to the Market in last season?
How many Bags (110kg) of Potatoes saved for Seed Potato in last
season?
How many Bags (110kg) of Potatoes saved for household
consumption in last season?
X1 |Mechanisation
Do you use Agricultural Machinery during Cultivation? [lYes ClNo
ClAppl
mYes : What purpose do you use Machinery? [CIPloughing PEIEY [CIFurrowing [iPlanting C1Weeding [[1Applying Chemicals |[CIHarvesting [1Sroting and Grading
Manure/Fertiliser
[lLeaase from Private |[ClAsking as service
Ownership of Machinery C10wn 9
owner from government
mNo: Do you have a plan for using Machinery in future? ClYes FiNo
FINo s5 f [0 t I Cost -
m No: What are reasons for no plan of Machinery in future? ClPurchase Cost O Sapacs Jor [[IFuel Cost 8 .pera et [CIMaintenance Cost [(0thers
keeping machinery Hiring Operator
ClApplyin
m Yes: What kind of Machinery will you use? [CIPloughing PPlying CIFurrowing [IPlanting Weeding HApplying Chemicals |FIHarvesting [Sroting and Grading
Manure/Fertiliser
What are other reasons?
1f some organisation like SACCO offer cultivation service using OYes [INa
machinery, will you ask for cultivation service?
ClApplyin
mYes: What kind of service will you ask for? [CiPloughing A CIFurrowing ClPlanting CWeeding CApplying Chemicals |[ClHarvesting [ISroting and Grading
Manure/Fertiliser
1s there Access Road to the Farm with passable by tractor [l¥es CINo
®Yes: How many km from Public Road to the Farm
m Yes: How wide in metre from Public Road to the Farm
X1I| Access to Market
[ClLocal Open- [ISupermarket /
Where did you sell your harvested potatoes? Siria ket Kiosk CFarm Gate [ClContracted Buyer [IBrokerage Agent [CINeighbours CProcessors [COthers
Who are Others?
How far is it in Km from the farm to nearest paved roads?
How far is it in Km from the farm to nearest local market?
What type of transporter to access to nearest local market from the
P P [10wn Vehicle ElCarriage HBuyer [10thers

farm?

What type of other transporter?
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Questionnaire Sheet

Questions Answer
X1} Storage
Did you store Potatoes after last season's harvest? [1¥es CINo
oM than Thi
®mYes: How leng did you store? [Few Days [10ne Week CFew Weeks [10ne Month ETwo Months [OThree Months Mm[;:; RN
mYes: What type/material of storage? [Wooden [IStone [dConcrete/Cement  [[CJMud House [10thers
What Other types of storage?
[IMore profitable [IMinimise Post
What Purpose of storing? [1Seed Potato [(10wn Consumption [l0thers

pride

harvest loss

What other purposes?

®No: What was the reason?

[CIShort shelf life to
planted variety

[Lack of storage
facility

[dFears the price my
not improve

[CINeed for immediate
cash flow

[Cnsecurity/Theft

HOthers

What was other reasons?

®No: Would you be willing to store potato in next/future season, if
there is a storage?

CYes

ENo

Would you be willing to invest an technology advanced storage which
last 3 months without spoilage

CYes

EiNe

[Yes with condition

® No: Reason for not willing to invest?

1Cost of Purchase

[INa Space (limited
area)

HConflict of Interest
(family land)

[ClLeased Land (long
term agreement-

[Hired Land {short
contact-annualy)

Communal Land

Cllack of
Knowledge/Interest

[0Operation Cost
(Electricity, Security)

Syears)
Would you be willing to pay a rent for a bulk storage developed b
¥ g hay g P ¥ ClYes CINo
investors
2 ; [Quality of
mNo: Reason for not paying a rent [IPayment/Rent cost |[ClLimited Volume CImmediate Income Production [0thers

Other reasons

XIV| Groups/Cooperatives
Do you or any member of your household belong to any group? [IYes CINo
CAgricultural =]
What type of Group/Organisation? [ClCooperative Society (Crcp{Da:rv} (Self-help Group Finance/Credit/Saving lolrcg::’:z;:r;lr? biveed MReligious Group is\r';r:sarsmusmess [1Forest User Group
Marketing Group
[lSacco ClCivic Group Clwomens' Group [10thers
What kind of Other groups?
Name of Group
mNo: Are there any groups around the farm? ClYes CiNo

m Yes: Any reasons not to belong to such a group?

IMembership cost

[CINot clear benefit

Cvillage
Dynamics/Paolitics

[ITime Consumption
for Mesting

[Clothers

Any Other reasons?
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TR A

=1 BilEibe RE-HEBANS
2023/10/26 11:00 ~ 11:40 |JICAY=FEHFR B TOEBIRRIREL R R
2023/10/26 14:00 ~ 15:30 |IKUAT JICASHEFR WRBNCET 3%
2023/10/27 10:45 ~ 13:00 | N IEETIAE MUK & SR R ORI A
2023/10/27 13:00 ~ 14:30 |SEEEETREMEEEYA b TKABERRS TOE A BN HESR BTG S v H A EORESR
2024/10/30 10:30 ~ 12:30 |MUKI Sacco Office (F3>0vF, Zv>HI7ER) | IS9hsHEABELOIRE
26 1 EIEMAR

2023/10/30 13:00 ~ 14:00 |SEiEETEMEER (FF>TvT . EEHAN) LEDAMTIER DIz DE B 2R EDDERIE
2023/10/30 16:50 ~ 17:55 gier:/i:;‘;;Lﬁfiﬁ;';;;;gégsﬁc;a g |7 IOEBBIBLERIE BRI
2023/10/31 13:30 ~ 15:40 |KUBOTA KENYA Limited474Z (#40¢) {:b".ﬁgﬁ;ﬂ@%ﬁfﬁfﬁﬂwj@mgﬁ%m
2023/10/31 18:00 ~ 20:00 |Garden City Mall B TOEBIRRIRELE R
2023/11/1 10:00 ~ 12:45 |IS94=FHIEFH (F40E) P AT TOE Y EEGRRR S
2024/1/29 9:00 ~ 9:45  |JICAY=FEIFR (F40E) B TOEBIRRIRELE R
2024/1/29 11:00 ~12:00 |J>4-5=7E#FR (F408) FOS1IR-NINJATHBN ORI - NPy TEDB R
2024/1/30 10:00 ~ 11:00 ;"BL)JKI InvestmentB;ERT (F3>Tv7. SV INT | o s remmoitme S 4 ORMSEHHR
2024/1/30 11:45 ~ 17:45 |SREEETEMEER (F>0vT ., |EEHAN) REATRABEE DR EIR - SEE%E
2024/1/31 9:20 ~ 17:45  |SREEETEMEER (F>TvT ., |EEHAN) KEATRABEE DR EIR - SEE%E

2024/2/1 9:00 ~ 17:45 |SEEETREIMESSR (F> 0w KEEDAN) KEATRABEE DR IR - SEE%E

2024/2/1 16:30 ~ 18:30 |JICAY=FEHFR BB

2024/2/2 16:10 ~ 17:00 |JETROFAOE HEHFR TSHDEBIRIAL T T DRERROE TS

H2EFEMAAE | 2024/2/5 11:00 ~ 12:30 |KUBOTA KENYA Limited FEMTEE (RIS SR

2024/2/6 11:00 ~ 12:30 |I>S=7 (P HIVIEB) OSvi-( TR EHEmERE

2024/2/7 11:15 ~ 13:30 |(I>FyT2REOBE-Bi5. TR0 AR IERRROIGERR. BHREE M

2024/2/7 14:00 ~ 17:00 |SEEEEFRIMERE (5> Ty, REEUAR) EEROEHOBHEHE. BHREMA

2024/2/8 10:15 ~ 12:30 |Mr. HiramEOBEE. 25 IKUATET SO 35

2024/2/8 12:50 ~ 15:20 |I>S=7 (Zv>HILTEE) OSvhA &R :f;gii;%; K- gk omEsR

2024/2/9 11:00 ~ 11:50 |IKUATSHER (S15%) IKUATET SO 3

2024/2/9 12:00 ~ 13:00 |IKUATSHEE (S15%) IKUATETS IO RT3
2024/2/16 11:00 ~ 11:40 |EMUKEZD (EH'EE) TZ7EBOIRIRERIAC B R REMCRE I 2185
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