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Summary of Mid-term Review

1. Outline of the Project

Country : Republic of Namibia [Project title : Flood- and drought-adaptive cropping systems to conserve
water environments in semi-arid regions

Issue/Sector : Agriculture Cooperation scheme : Technical Cooperation Projects (SATREPS)

Division in charge : Rural Total cost : About US$ 3,074,000 dollars
Development Department

From February 28, |Partner Country’s Implementing Organization :

Period of 2012 to February  |(1) Responsible organization: Directorate of National Research, Science,
Cooperation (27,2017 Technology and Innovation, Ministry of Education
(5 years) (2) Implementing organization: Faculty of Agriculture and Natural

Resources, University of Namibia

Supporting Organization in Japan : Kinki University, Nagoya
University, Ryukoku University, Research Institute for Humanity and
Nature, and University of Shiga Prefecture

1. Background of the Project

Harmonization between development and environment conservation is one of the universal issues in the
21st century. Especially for the semi-arid areas in Africa, there is risk for the rapidly disordered development
without any consideration for the environment. On the other hand, periodic serious drought and deluge caused
by heavy rains frequently affect semi-arid areas of Sub-Sahara Africa in recent years. Millions of people
suffered and experienced shortage of food by the heavy rains from 2006 to 2007, for example. It is the new
challenges for the change of global environment that to cope with such contradistinctive water conditions.

Namibia is located in the Southern Africa with the area of 824,000 km?. The population is about 2,147,000
with its Gross National Income (GNI) per capita of 4,270 USD (World Development Indicator (WDI)), World
Bank, 2011). With its rich mineral resources, the economic growth marked 4.5% a year on average from 1990
to 2008 (WDI, 2011). Although Namibia is categorized as Upper Middle Income country, the nation is one of
the least equitable countries as shown by a Gini coefficient of 0.74 (UNDP, 2007).

A quarter of the nation lives in north central Namibia, where most of people are subsistence farmers
cropping pearl millet and farming livestock. The annual precipitation in the area is about 400 mm, but flood
water from the Angolan plateau creates vast seasonal wetland utmost of about 800,000 ha during rainy season.
The amount of flood water has been widely changing in the last ten years, which causes serious deluge or
drought to the area. Currently, the water resource of the seasonal wetland is not utilized for cropping but
mainly for grazing. The reasons for the limited used of the water resource are: the national sanctuary for the
wild animals, unstable flood intensity, etc. However, there is risk for the destruction of this vulnerable water
environment if irrelevant large-scale development plan would have targeted to the area.

Therefore, the Government of Namibia has requested the technical cooperation project under the
framework of science and technology cooperation program. The research project aims to develop “Flood- and
drought-adaptive cropping system” which can preserve water resources and cope with the yearly fluctuation of
flood and drought. “Flood- and drought-adaptive cropping system” is going to be developed through trials in
the field of crop science, development studies, hydrology and integrated study of Agricultural and Social
Science. The project is also expected to contribute to adaption to climate changes.

2. Project Overview
(1) Overall Goal

1. “Flood- and drought-adaptive cropping systems” are disseminated in north-central Namibia to contribute
to the food security and cash income of local farmers.

2. “Flood- and drought-adaptive cropping systems” are considered in the northeastern area of Namibia of
high rainfall as well as in neighboring countries.

(2) Project Purpose
“Flood- and drought-adaptive cropping systems” are developed which can sustainably preserve the water
environment of semi-arid region.
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(3) Outputs

1) [Crop Science] The rice-pearl millet mixed cropping system, which is adaptable to the yearly fluctuation
of flooding and drought as well as water-saving, is proposed.

2) [Development Studies] The methods to understand the change of attitudes and perception by farmers, and
socio - economic impacts on farmers through introduction of the rice-pearl millet mixed cropping system
are established.

3) [Hydrology] The possible area of mixed-cropping field that does not modify the water environment of
seasonal wetlands is estimated based on the water budget/water source analysis.

4) [Integrated Study of Agricultural and Social Science] The cropping systems proposed by the project are
integrated through field activities.

(4) Inputs

Japanese side : Japanese Expert: 2 long-term experts and 12 short-term experts in total, Trainees received
in Japan: 28 persons for the country-specific trainings, 2 persons for Doctor course as long-term training, and
11 persons for short-term training, Provision of equipment: around US$567,000 dollars, Local cost
expenditure: around US$560,000 dollars

Namibian side : Counterpart 17 persons (at the mid-term review), Local Cost: around US$73,765 dollar,
Provision of land and facilities: office spaces, laboratories, green house, and crop experiment fields etc.

II. Evaluation Team

Members of 1) Leader: Mr. Jiro TAKEICHI, Director, Planning and Coordination Division, Rural

Evaluation Team Development Department, JICA

2) Cooperation Planning: Mr. Takuya OIWA, Associate Expert, Agricultural and Rural
Development Group 2, Rural Development Dept., JICA

3) Science and Technology Evaluation (As observer): Dr. Makie KOKUBUN, Program
Officer, JST/ Professor, Tohoku University

4) Science and Technology Evaluation (As observer): Dr. Yoshimi UMEMURA,
Assistant Program Officer, JST

5) Evaluation Analysis: Mr. Isao DOJUN, Consultant, Chuo Kaihatsu Corporation

Period of Evaluation| From August 23, 2014 to September 14, 2014  |Type of Evaluation: Mid-term

II1. Results of Evaluation

1. Project Performance

Output 1: [Crop Science] The rice-pearl millet mixed cropping system, which is adaptable to the yearly
fluctuation of flooding and drought as well as water-saving, is proposed.

Achievement: Research activities for developing techniques to deal with flooding and drought conditions as
well as water saving are progressing steadily and various publications and presentations at academic
conferences/symposiums have been made. It is expected that several mixed cropping systems are developed;
combination of rice and millet, rice and sorghum, rice and cowpea.

Output 2: [Development Studies] The methods to understand the change of attitudes and perception by farmers,
and socio - economic impacts on farmers through introduction of the rice-pearl millet mixed cropping system
are established.

Achievement: Development of methods to understand the change of attitudes and perception by farmers, and
socio-economic impacts on farmers are progressing mostly as planed and various presentations at academic
conferences/symposiums have been made.

Output 3: [Hydrology] The possible area of mixed-cropping field that does not modify the water environment
of seasonal wetlands is estimated based on the water budget/water source analysis.

Achievement: Various kinds of data have been collected and a method for estimating the possible area of]
mixed-cropping field is developed and various publications and presentations at academic
conferences/symposiums have been made. A method for analyzing flood (surface) water volume fluctuation of]
small wetland is developed.

Output 4: [Integrated Study of Agricultural and Social Science] The cropping systems proposed by the project
are integrated through field activities.

Achievement: Research activities in the respective areas of Crop science, Development Studies and Hydrology
are progressing and research results have been shared with Namibian counterparts, Japanese experts, extension
officers, and farmers etc. Integration of research results of three areas are carried out hereafter.
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Project Purpose: “Flood- and drought-adaptive cropping systems” are developed which can sustainably

preserve the water environment of semi-arid region.

Achievement: Various research activities have been progressing well and the research results have been steadily
accumulated toward achieving the Project Purpose. It is important to prepare draft outlines of guideline for
“Flood- and drought-adaptive cropping systems”. After that, it will become possible to prospect achievability of]
the Project Purpose. Considering the facts that important and unique research outcomes have been produced, it
is expected that the Project Purpose will be achieved at very satisfactory level.

2. Summary of Evaluation Results
(1) Relevance

The relevance of the Project is considered to be high from the viewpoints of 1) conformity with needs for
increasing crop production in seasonal wetlands in north-central Namibia, 2) relevance to the national policies
of Namibia, 3) conformity to the assistance policy of Japan to Namibia, 4) appropriateness of the approaches
taken by the Project, and 5) comparative advantage of technical cooperation by Japan.

(2) Effectiveness

Various research activities have been progressing well and the research results have been steadily
accumulated toward achieving the Project Purpose. The Project Purpose is expected to produce an effective way
forward mostly at the end of the Project, however, it is difficult to prospect precisely yet.

When research results of three areas (Crop Science, Development Studies, and Hydrology) are integrated
well, the overall effectiveness of the Project can be considered to be high.

(3) Efficiency
The efficiency of the Project is considered to be moderately high from the viewpoints of 1) appropriateness
of inputs provided by Japan, 2) inputs provided by Namibian side, and 3) project management.

(4) Impact

1) Prospect of achieving the Overall Goal

1. “Flood- and drought-adaptive cropping systems” are disseminated in north-central Namibia to contribute to
the food security and cash income of local farmers. & 2. “Flood- and drought-adaptive cropping systems” are
considered in the northeastern area of Namibia of high rainfall as well as in neighboring countries.

At the point of the Mid-term Review, it is premature to describe the possible level of achievement of the
Overall Goal in future.

2) Other Potential Impacts Observed
a) Increase of farmers who have interest in rice cultivation

According to extension officers and farmers concerned with the Project, number of farmers who have
interest in rice cultivation is increasing. When number of farmers who cultivate rice and they acquire rice
cultivation techniques step by step, it is expected that dissemination of research results (rice and pearl millet
mixed cropping systems) to such farmers becomes easy, because they have technical basis to grow rice.
b) Acquired knowledge by extension officers

Following the training for extension officers in Japan, it is expected that the knowledge gained will be
transferred to farmers thereby leading to improved techniques in cultivation of rice and also mixed cropping
systems.

(5) Sustainability

Sustainability of the Project is likely to be moderately high based on the facts described below.
1) Policy aspect

Food security and income increases, and diversification of agricultural crops are considered as important
issues by the Government of Namibia. Therefore, policy sustainability of the Project will be secured.

2) Institutional and Organizational Aspects

The Faculty of Agriculture and Natural Resources (FANR) is part of the eight faculties of UNAM and has
capable professors and lecturers. One of the campuses of FANR is the Ogongo Campus in north-central
Namibia where the main project activities are being carried out. FANR has a clear mission to promote
sustainable agricultural and natural resource development and management in Namibia, through teaching,
research and extension services to communal and commercial farming communities. The Project aims at
developing a “Flood- and drought-adaptive cropping systems” which can sustainably preserve the water
environment of semi-arid region, therefore, objective of the Project is consistent with the mission of UNAM and
UNAM has organizational setup for carrying out this kind of research activities.
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3) Technical aspect

Continuity of lecturers and technologists of UNAM is expected to be retained , therefore, Namibian
counterparts will strengthen research knowledge and skills further in the remaining project period and
enhanced capacity of them will be utilized for research and teaching activities after the completion of the
Project. Around 20 extension officers are involved in the project activities for disseminating rice cultivation
techniques and mixed cropping system to farmers while receiving various trainings. When “Flood- and
drought-adaptive cropping systems” is developed, further capacity building to extension officers and
demonstration activities for disseminating developed cropping systems to farmers will be necessary after the
completion of the Project.

3. Factors that promoted realization of effects
(1) Factors concerning to the implementation process
None
(2) Factors concerning to the implementation process
1) Extension officers of MAWF are involved in the project activities and taking important roles especially
for providing rice and mixed cropping techniques including distribution of rice seedlings to farmers and
monitoring results of productions. This collaboration is necessary and effective for carrying out farmers’
field level activities smoothly.
2) Willingness of local farmers to participate in rice and pearl millet mixed cropping in their fields.

4. Factors that impeded realization of effects
(1) Factors concerning to planning
None
(2) Factors concerning to the implementation process
1) There are some Namibian counterparts who do not actively participate in all project activities. This
situation has brought negative effect for implementing planned activities and creating team work.
2) There are some Namibian counterparts who are not very motivated to carry out project activities due to
uncertainness about paper writing using collected research data.

5. Conclusion

The Joint Mid-term Review Team has confirmed that the project activities have shown a good and steadily
progress in general. As the results of the project activities, scientific knowledge and information on rice and
pearl millet mixed cropping systems, methods to understand the change of attitudes and perception by farmers,
and socio-economic impacts on farmers and water budget/water source analysis have been produced as
originally planned mostly. The summary of evaluation based on five evaluation criteria is described in the table
below.

Criteria Evaluation
Relevance High
Effectiveness Expected to be high
Efficiency Moderately high
Impact --- (Premature to assess)
Sustainability Likely to be moderately high

6. Recommendations
6-1. Recommended Actions to be taken by the Project Teams (Namibian counterparts and Japanese experts) in
the Remaining Cooperation Period
(1) Mutually share challenges with all members of the Project Teams to achieve the Project overall objectives.
1) Establishment of the more concrete annual activity plan, Discussion and Approval by JCC
2) Enhance the linkage among Research Team Members
(2) Advancement of discussion to embody the Project Purpose and Outputs
1) The embodied Guideline
2) Implementation of intentional publication
(3) PDM Revision

6-2. Recommended Actions to be taken by the Namibian Authorities Concerned
(1) Budget allocation to the project by UNAM
(2) Collaboration with MAWF

7. Lessons Learned (No specific lessons learned at the mid-term review)




FB1E FHEVE2—HEOHRE

1—1 FELEL—DES

FIeTIHRmE (LR, [FIe7) &) E mEE T 7 U pichiE L, B L mE R 82
km?, AFIEK 220 FATH D, 1 NY47- 0 [EEMFTE (Gross National Income : GNI) 13 4,270 K
R & PHEEICALE DT HiL, EEOFLIIY T, XA VEL FEOFEKRVRBMKEETH
L0, BECOVTEEHTTRENPLTH DT, BNTHEINTWDEDO ARKEIX
INEE33% ., AA X 44%, bl Y LH L 95% (2007/2008 £E, Y - K - AR (Ministry
of Agriculture, Water and Forestry : MAWF) ] &K< | B & U IR Z i A ITIRE L T
Do

FTIETIE, V=R ED 074 (2007 ) EHRATROLEWVWEO 1oL S, BRNIZBIT D%
AP RKZ VD, FRICENADOK 60% B3 EET A6 7 M Tk, BEAR, #E - RE~DREL
N7 7t A BRORER R ENL, ENBEOBEKRZEN 28% Th HDI1Zxt L, JLFE - AL#
EIZIB W T, K 46.8% L FFICEREN B WK TH 5,

F T AR, ERES R KR 400 mm O MR TH DN, WIS LBEO T oo
T @R DK TEAVIATe 72 A KA FEIHR MR (LUF, [FERH) E583) BBk S
5, Z ORI OTFEDOFEREKEOEB N K E <, 2008 FFIT1LF I BT ALE OWJINEHEEIZ X 5
deok, #2009 FITIEA BTN, 7T R P RUNOKRA DN E e m & Rk D Rk
KPFEAEL, 2010 FATITHF R RO ZFOIAZHAREZ > TV 5D, lE 10 £ Tk, Hikh
WOFMBERNEIL, 200 mm~1,000 mm OFFHTEEH L THH, 72T 700 OILHEAKNFIIC
— 2RI L FEDE L LESEICENEN NS WERBD IR LA L TEBY, 2085,
KK EFITD & D fidin 72 KB BE AN R — #il THAE L T o,

O IIFRHEY TH D NP BT OFEAEEMTHY . EFROKZKIZTIET DK
MR FERETHDL NV Ex ORI L MEEZAEEL L, BIBNADFRZIZLEAELTZRWVE
MBREBRTHDLEINTWD, IFORBBEBKOBEIZICEIY, "YU B OAEEEDET
LTETWDIEND, INETHEMTON T enoTo, WKIMED —FRHmNEMTH D=
ASOHFEREES>TVD,

ZOXDRERENS, I T A O B ARBRELZE N T 5 RN L ERKETE 2R L DD,
ZEBHATER SN2 HIRICEET 2 HGE ENEZOREILARE L RFEWA L EZ RIS 5
728, BICH#E L2 BIEOBRBICE T HMENLE L SN TS, £L T, T IETEBEINOEE
ZATTCL 20122 A0S SAEMOTPE TR 1 7 ey =27 N Th L [ HilEoKERE:
Ra% B L7coRK-FIE oG REDORSE] (T, IR7Yev=2 b LET) BB,

TuaY oy b 2014 49 I MO RS ERZ D 2 EnD, PV B —fREE
it L 7=,

1—2 fFELEL—OEM
AFLE2—FHETIE., FIETHE JICA BEFRITTr Y7 b EESCHEEOEMR NS
MiEE L. 32479, £/, S RICHKSE e Y o7 MMEEOIEBIEIE A MRET L., WEFRED

" Pearl-millet, I ETHNTHEIESN TV L EEZWTHY | MHEEMERE WL WD FEE b o,



RESLCHIOHMPEZRY D5, FFBREPHELE2—RfEZEL LTIV ELEDZI>Z T, W
REBBTLHZEHZEMNET D,

1—3 ®HfELE1—EE

(1) ISEATEOE NERE W 5 (JICA) H &

25 B N T B
M R s Wi RR JICA JRATBAZER FHEEHEHR RE
A 534 ENE B hRBR RNt S ST
h 74 K ot JICA JRATBAZERS  FE3E - BATBHIEH 7 v — 7T
— A

(2) ANATEBOE AR A EAMRBEARS (JST) M(E

HE 58 K 4 T s
e T o I I ES B 4 HRAERZFRZFBE R AR B
(CHt BR B AR [E R R A it 1 0 FgE )
FH#pie/mr il | MRt S JST [E BEAL 7 B i i )50 BR LS RR i W 1) 7 v —

(3) T

K 4 T
Prof. Edosa Omoregie Director, University of Namibia (UNAM) , Sam Nujoma Marine & Coastal
Resources Research Center
Dr. N. Indongo Director, University of Namibia (UNAM) , Multidisciplinary Research
Center

1—4 HFELEaxL—FHEMABRE
HHFHAIZ 2014 8 H 23 AH 9 H 14 AE ToOWMTERMINT-, HERROME L, U
ToLtBYTHD,

a4 IEENN A
JICA (a9 %) JICA (& - W )4 1E) JST
8/23 | + | HAZ
824 | H |4V N7 v I
JICA X7 X #1&6%
825 | A )
CPAVHEE2—
826 | k | BEY (Va4 b7 v I T BT 1)
HARNFEMZE (EERE) 1 X ba—
827 | K| . . R
R RAGA M
828 | K |C/PA v X E 2—
B¥ K BMEEREA X a—
8/29 | & )
CPAVEE 22—




g A IHENA
JICA (%% h) JICA (HI& - W /4im) JST
8/30 | + | EFIERL H A
8/31 | B | EHER VALY NI v
o/ A TR BE (Vs b T w7
T T 1)
FIET RFA T TR RIRE P FH R R G R
CPAVHZEa—
o X FRERF B Y% (Oshiteyatemo £¥)
FREEFE Y1142 (Onamundindi £1)
9/3 | K | FHEREFEIGHE (Afoti £1) H A%
CPAFZE2—NY EL&® BE) (71> b
94 | K | HIN A A
AT 4)
o/ . FTIET KA T IR RIRE P H R R G R
CPA L 2— (BMEHEOY T —H—)
o/ " AARANEHMEAS o FE2—
T IETRFEA T ARNFERE G K OER D52
o7 . BE) (A ¥ VT4-V 4 T v 7)
5 PN 1
o8 A EBET AR v LREGE (“Agricultural Use of Seasonal Wetlands in Southern African
Countries”, SATREPS Rice-Mahangu Project)
o9 | K ES] S R VN it U4 N7y
AlFMELZES (JCC)
9/10 | /K | & [FIFHE A >N — 5 REK H A%
o1 | ok HF L E 2 —fRARE (Feyos FMEFREMIT)
Wik Fik (M/M) B4
9/12 | & | T L v = —#i ks (JICA F I v 7 35
913 | £ | D4 b7y 7%
9/14 | H | BAF

1—5 ®WEITOTY FEE
(1) kfrHEE
1. [HOK-T X O3 EE] 28, I e dbhitikic sV & L, BitRE o Rl &
BENADERICTET 5,
2. THOK-FIEORSRE] 23, 7 B 7 LA ko Z i T E T b a5,

2) vy FEE
PRz O KEIR 2 R LIS D THOK-T X o5 =ik BB I D,




(3) R
B 1. (e FaEE] oK-TFIEolcw s L, ok BETH HFR-v mREREET L
DIREEIND,

Rl 2. (B2 2] hg- b = RIERE] AKX D RROEHRAN - g A
VXU NEHUITIEISHENL S D,

R 30 [KRSCEEEIR] {0 KIS » KIEMEATIC L 0 | JKEBRBE 2 Q8 U 72 W RAERES v]
REMIFENMEE S5,

RE 4. [EMEK] 74—V R TI7T74 7 0%BL T, 70y =/ FRRETDHE
ERIRD FEELDEND,

(4) 15#)
1) 1 E2ERT D70 00ES)
1.1 f-t =iRIEEIE O ML E 2 #FE 2 RaTd 5,
1.2 HiKEEG EA & L B RN ARIE SIS L 0 REHT 5,
1.3 #HK-TIEOEDOREEA b L A3 2 3SR HHRIRE O MEFF xR 2 a3 5.,

2) PR 2 ZERRT D72 DOIEE)

2.1 FEREE EERARICBNT 2 REOHSBFHRULEREEEHET 5, (N—X T4
V)

22 FERERBRZMEFIC L, IEAMICE L TR T2/ 0 & L biz, B - K
B OTEH TR ONICMRAE Y —7 v a vy TEEZB LA T 5,

23 FEERBRSINREZOWIIENE « B LA QPR O ZAIZ B4 L FFlf &2 266 L, R
IR LREREZEHET D,

2.4 REMEGOSHE FHARENBLEN LT D,

2.5 T IRAEAH AR A BRI D D W TR 3 5 HIT A TEO A E S VAR ORI T
G, mHICK T 2 BREOEME N ZH O L (BERGE. HEoRMA) . ek
F i DO FFREME 2 AT D,

3) AR 3 ZEERRT D 72O DIRE)

3.1 BlshoHBK, AMEEEEG, WONSHEHMBIN T — 22 L b FHEHIRHAEROE
KT A 2 HEET 5,

32 BIMBINT —& (BKE, A¥HE, #HTRERE) 2RAMLE LT, FHIRHMOKIX
X & R RAIANZ AT 5,

3.3 FEAEAABR & REGABR 2 i 9 5 BB SN O/NME O KPR 2 BT 5,



4) PR 4 BT D2 ONEE)

4.1 /NEHIAZ AT HEREMMIGICEHE VT, M-t mREREO EIEREERBR 2 T 5,

42 fE-v ZREREZHLET ORFZICHEWT, AR Z T 5,

4.3 PAFET - AKCFEB O MREHRE R AV EW FHEBICEET  — Ry 7 $52 21280,
IR O KR & Rt IR 2 LD Lo 2EiAKBITH Y. o, ke TiIES
Wb xS ATRE 7o fl- & mIRIERIE A MFT 5,

44 BHTOT7 4=V R-T—OBER 2B U T, 7 BT KFEHE - HilF B8 Lo,
B LLSIBESIND RIEICRD RRSINBNI - TR A2 FEHT D,

(5) £ GHAMRER)
1) B
JICA BEZEYRIE  iIE~24 (BEH). 124 (JEH)
ARITWHEZ A« B~ 28 4 (ERIWHE) . 24 (REIWHE) . 11 4 (FEHIHE)
BER I AR 5,700 T, vw— A b= 2 M 9 5,600 77

2) FIETH
717 & —s3— |k (Counterpart : C/P) BL{&E : 17 4 [F I B 7 K" (University of Namibia :
UNAM), FfH L E =2 —kF)
r—HLa R A K740 O SRRV
T Rk ARt R ERERE Y, HEMEBGE, BE, EE, BE%

(6) 7ur=7 FHM
201242 H 28 H~201742 H 27 B (5 %)

(7) #FzefREp%R
1) BARM :ERKE, A HERTE, EAKRE
2) FIETH : FIET KT (UNAM)

1—6 HELELI—FElAE

(1) FEAmFE
AP L E 2 —FE X, TH JICA FEFM A A K74 28 1R (2010 4) ) (2> T, H
AAKZORF I ETAA o N—=THERENDAEFEFMMT — 22/ L, ey =2 FEEEE
DLEa—, Fuavz= MNEBRE~OLET VT Tuvzy MIGHROHEEERZRRND
DeT V7 aFEmML, PDM X PO ICESE, GRIFHEZITo72b D TH D, sHllliZHBNT
X, 7uevxs hoER TR, TuP s MEBOEEIRN., TuP s FOFERE - K
RO Lo 2iTv, £, STHERHR (Z4M. A2, 2, X7 b Fek)
DTS OFEM H AT > 72, BIHIZ IS W TIE, SRR 2 R SCEEFITED £ & oo FEflRE
B A JCC REoBIc ey =7 MR ICHBA Lz,



(2) FFAfIE H
ATV MIETHEFEER GEMGH R CHA RS E, PSS, FRFEmERE
EOHBARANEMAZFEKOFM L E2—mITERRE) 28FICL>>, £72, 2011 F£ 11 A

10 HIZHRE Z 7= PDM (Version.1) (2R &, v y=7 FoOpkd, s HEBAM, Ehi~
T AT AR E NEM T T — X EERE LT,

(3) F—ZUWEETTIL
T - 7 — ZWERIFLL T O HIEIC K0 FEh L7,

Wit 7 — 4

£ £ 72 1 R
IS i H ™M 72 1 IR

OCEFE | Ve v=2 MIEET | - FIETENOEHE Y 3 > (Vision 2030)

DBUR, 7mP =y b | - 54 RIEFBFEE 2012/13-2016/17 (Namibia’s Fourth

D FERIZ S 5 &R National Development Plan)

xR ek E ERIEE e (2012 422 H) (4F
BA)

CEHBIT 2Ty s (A ER)

- FEAGEECR T A EE (JICA, 2011 412 A)

< AERFER RS E (H23, H24, H25)

CHMAFERO T T D 2 PO - IEE) - FEEICH

95 EE
QA v 2vb |y FOER - | - ARAHGME (BHHMEKLO B ARAF5EE)
20— EHRULOEE T v | - FIET7M C/P (I BT KRARERREIR AT
TRZETLEe T~ (Faculty of Agriculture and Natural Resources :
AR < FANR) O#E%)

* MAWF D K B
S 23
OFAGE Tuavxl hOFEKE, | - FIETHIC/P
BCRORHARDL, #h=R
PE. A 2% b, FRfe
PESEIZ B4 2 FIH O
i




B2E TnVxl NOEBEER I nEX

2—1 BAER
2—1—1 HARMEA
(1) BARNEFEMZEIRE
24 ORMEME CEEMBEMHE) L1EWF. BT KLFIET 2050 124
OWFgEE GEMTEMZE) BIRE Sz, sEME. (HEEELL O Annex 4 #25BD Z &,

(2) BB —r8— N DOKRFRIHE
fii- b U ¥y B RAERIE O B RSN KBTI B9 2 ERITHE A, 2012 42 L 2013
FICHARTEM I N, ZOEBIFHEIZIX, &5t 9 4 D UNAM #F9E4H & 19 44 D MAWF
WK EBNSM LTz, ZOENBE, BHAELE LT 24 O UNAM #5838 3T s Ko
HEREICEFEL WD, S 6, FICHEBRFETEMINZEBHFRL Y v 7 F AT,
11 40 UNAM #FRE DRSS LT, RAHHEIZRE T 2 3MIERIC O W T, FHE &R
1 ® Annex 5 #Z D Z L,

(3) H4f - B EHOMLE

HARIZ S BRI BV NS 7 1 ¥ = 7 N EEFTH O R OB EA S Sh T
W5, EREEMICIE, Eil, av—i, arYa—%, FU X~ T Ex— ks
B DLERRE. RSKHS. HERMAERL 7. R— U HAEY AT A, EIHHY AT A
R Etss, HEY TV TR RER DD, EEM OISR EEITA 56 1 7,000 K RL
Thbd, BHEEMOFEMY 2 MZoWTIX, (HEEEL O Anmnex 6 22D = &,

(4) B A{H & 08T Bk 2

a7 MEBVEROZ DI BARMS A USSR E L, 2014 4F 7 HFEA
THI590 T+ I BT « K/ (Namibian Dollars : NAD) (K56 5K Kv) TH5DH, 2D
HEREICZEND b DOIL, ZdE ., E. COM—KRE TH L, FHMIC O VTR,
HBEENT D Annex 7 #BHDO Z L,

2—1—2 FIETMEA
(1) 7m¥=7 MEBIISML - C/P
FREILE 22— ST, 1740 CPRFad=s MEBIIEBML TS, Z0 A
I, Va2l b HA VLI H—, Tzl e Rx Ty —, TYAA LTy
=7 b =X Vv —%G, &£ 1741%. UNAM O#f5EE TH 5, CP DFEMY A MiZ
DNWTIE, fEBEEL O Annex 8 #&D Z &,

(2) F I ETHIAHERE
FIETHNE, F— 1LIRTEoC, I TS O EE ., A O N el
EEZAHE L, BRXHAIL, 2044FE 12 HETOFESZED T, 78 77 1,869.15 NAD

LT Ty 7 RICKIT ABEEAT T v 7 AD M, EREOR A BN RS OHEET 2O FE (B,

_7_



(K1 73,765 Kk Kv) ThHD,

£—1 FTIET7HAERE
20124 4 H~ (20134 1 A~ |2014 41 A~ &t
IH B /4R e
20124E 12 A 20134 12 A 2014 12 A | (Hf7 : NAD)
ZiwE (I eET7TENLERES)
Walvis #7°6 UNAM A4 = > 24 | 341,949.15 239,920.00 200,000 781,869.15

£ T ORI L E

(3) UNAM IZ KD FEHEAR—2 T figk ot
UNAM (%, 7Yuvy=7 MEBNCHKE R, FHEA—A WFEE - L=, E=E. 1E
MR BR S, B ZRAE L T\ D, FEIC oW TIE, (HEEFRNL @ Annex 9 & &

DL,

2—2 JOPzY FEHOEHRKR
TrYxl MEBNT, YrY =7 MBBLUREE, PDM X PO IR CEMIS N TE 72, JEH)
HE Z L OEBOEIRE QR ERERTIC T e Y =7 MEY B OIEENIC W T, i
Ea—fflEMRREESLT B V27 FF—A A U R—= 0 G ERICESEIERLELOE

i’%_ 2 c:i—\“a—o




% % R

P eBrar s ) — MO R REBRIC

IZEV) REESNTZ, 2055, FE, W KA b RmE

THEZe AT U CERBICE S R SICRE L, SEIERERKEY 2

x—2 FEBOEBKRREETLAE
5B 5 H HePs & 7 pl S WP Za Y7 MMEY IR OREE)
1-1 | ff-t =RAEEED | AARENOEE RS KFOMmH & Mo KBRS 2 b @A ERE | 5l R0 | 4% batl &k SRR
eI B 72 BEFE | 35 (20mX20m) T, ARkRRER GREE%E) NEMmILTun B FEN S D, RIS
LE T 5, % B 2 a2 Mk E i <
UNAM A = > T T, A EBREY; (160m X 80m) 2SR S 41, B, IHIT, Ay FBRAER
fi « MUY REREE AR (EME, KA R IZOWTIE, 201543 HE T
MHEMESE) NEf SN TWD, EERRTIE, FHEEHIT, BEE WZHY £ LD TS,
ﬁ\ém$&oﬁm_%ﬁéﬁ%%%Méhtoé%m9w%@
FAEEFBBGICB T DRETT VRN EE I LT\ D
12 | Hi KRB BT &2 %2 | IRIEICB T 28K OmE & LT, ERRKFOMES 74 A — |HEELY | FIX2o-#KSEMH T ORE
T RN 50T & | 2R IR W T T KL O S T b, 1Rk 4y A& B 2 KISEICB T 5B
VR e HIEER L OKIRMT ZBRNE T Lz, fid oY v o R; FEFIZOWTIL, 201543 A
X0, RIEEMOM T AKIRTEENEE D L & bic, KRHE TICHERDZEY T &DBH
N ETDENWIERNLLNTZ, i b YV ETRIERED %o EOMORBOFEFIZHD
728 D KF A2 D W E HAT ORRFHT DOV TUX, FERER 2t WX, 7mry = METRE
SET L, A%, HERBRABVELERINDE TETHD ([H TICRY FLOONDTIE
REOFERIT, 7Yz 7 b S HH, TROLEKEEICID £ (2017 %2 A),
EOLNDTIE), BB, Ay FNREROOIX, fixERREKIC, —H,
RO DU BB AKRSDERGFERERD D LWV WbIEKFIHIC
KT DEBRGTVDAFET D ENP LIRS,
1-3 | Pok-FIE %D L&k%&w SENT R TIE, RIEMEH O A N U ARBEISE (M, | FHEERY | LT OIRENCE T 5 /5 R0
BEA ML AT | ik, ARES) (T o AMAER (K v FalR & OV 5 ER 20163 HETICIMD £ L0

bNDTIiE,

=V a BT D S E S ERFHNEAT 9 EECIE,




IREE D HEFF XK &
a9 25,

(X DROME - ERLEE (77 A%, 77V IA X%,
TR A2 MER AT R U 1 DFeEE 37 b fl) [IZHOWTOR v FlBRAE T
L7, £ by Yy E=omiettz k4 2 FEE Mz >n T
R i DRAS SIZIV/AY S AV g s

ZRfiim O FEEIEIRE 2 F i 5 7o O LY Y LR S
S ET OFHIINCIE - TEmK I (8 50 #HE 0% 738
LINT), 6T, HEEREMERXKE LT, BIFEMO
MHRER~OIRGFEORF M TONTZ, iz, FI BT R¥EL
Dy TF v XA ELR SN EHEAMG IR A Lo LT
TEEARIREE KR OMRFI N HED STV 5, B THRIHFIREZR < A
BHEW & U CIEZMEDR RN D U B — 2 fg- b 7 ¥ v B BEREE ~
KA IATe T2 6D D FERER) IR F 8 2014 20 B BRIE S vT,

WERRAERE, WM, BRAEICHE
THRy Mk A E U -
F Y EZRIETOEREE A
MU RIZEET 5 R A RS
ey

g Fy YU EmRIESMET
IZB T DAY B kD EFEF]
MR EHFTT 5,

7ok, ANy FRBRIC L B I
BIRFT O RIFS RO £ &
WIL, 20154 3 H £ TITHDY
FEOLND,

LT OIEBOFERIL, Ty
=7 METHFETICIY £ &
HHID,

1) M 3HERF D 7= O DR A
BEERD D,

2) BERBRAE RO £ L0
T 5,

2-1

FEEE & AR I
ST 5 EFE O+
SREF IR R
HHxRET D,
(R—=RAF A4 #
)

AKI7vv =z FOFEFHEFE 4 7) ROEERRE (74— KT
—ZMEZFR) Zxt4 e ToHEM AL SMEROHEREZ ST
MEEI NI, TDHR, X—RATA VREOREIEE, HETF
ERE, VT AN (THHAE) A3 Sn7c%Iic, 2013 42 H
4 B)5 16 BIZIT TR—RA T A4 VAN ER I L. (4 555X
370 BFEICKIT 4 o2 v a—Fifh), ok, FiFER - EEEX
DIFET DAL b G M S iz, FERERFEOFET D4 3

HFDEN
Nd D

UNAM #2923 O & FiEI
* DB EZED DD, B
A A MK T 5T
£
BT R—R2 T A il
ARG R & O i A A FEhE T
% T IE,




AFTIMERICT — 2 BINETE 5 L O REFENMEE XL, 2014
FRFE TICEBMRENFEE SN D TEIC/R>TND, 2013 41U
LLET —ZIZHOWTIE, BMEFHITKRTL TS, 72, 120
BT 28% € 2 77 7 OFERIL. 2014 4 9 A RIZ/ 5 RiAA

Thb,

222 | FEFERBRSIMEZE 18 BT 2 I NT, FER 7 L OUKSCFHEIBOIEE) TR | FHEIEB Y | A X OFHEMIFICTE A b
WXL IEENH A9 Ehtﬂﬁﬂ KO —rvay ) aia=T 1S T4« L—ya VEFIIHLT, 7
BILCHERTME | —AV R F—%2 @00 CEIERBRBINESRT (FELA ML —3 3 0y MEEINLHELNT
7oL BT MEW /r%) LTl s, EHFshTns, F RO I G N T b
e KRR O T %,

i TH O
BU—a v/
LhmUILET S,

23 | EIERBRSMEF | EREESH LWIRERENTICH T2 BFZOHEM L FEE, KO0 | EEBY | =4 U 7158 %k £

DN« BHYIL | AR T 5720 0F =42 ) U I kGER S T\ 5, £, T 5,

HOBMBOEAIZ | BEFRAERN AT a7 MBI HMAERNREZ ESHMEL TS
B3 2 5l &2 920 | A CE D L 9T HH, K£FY —/ [PRA (BMAEKH
L. EBBICBT 28 | EOREFRIE, 2213, 77— A7 v FFRE, 73r—h 27
BAEBEATS, | A—TFArF o> GPS Hili, EHEEREY) OXETELM
ﬁAbﬁJ®%%ﬁLwanfwé(%%@zﬁ%ﬁ%k%%@
T4 =LK« T —=HEHAEDLEDD), ZTDIEHN, GPS EHWT
WA LI BEOMBIERT — X IOV T GIS T —4 & LT
SNTW5

AT rV=s FTIE, BRI, BAOFAMOF AR EZ R L TH BV, RO LR R & FHE L %%f)ij:l"@ﬂﬁﬁiﬁﬂ%f@atﬁ IR L TV o zitfE L Twn 2,
POV IS L B ERIE S IED1O T, H D BIICH T AR AINET 5 0ICED LNEHEDO 7 V—T I, BHEBRTA v 4 Ea—%1795 b0,
S ATV 2 FTHE, TaRT A& TEBERIED TE DRI A T 26 T, ZEHIRiE s, l’éj:ﬁ)%:’—ﬁ%f% LTV,



2-4

fit K [l 5 O L &
B AR RE S RO B AL
MWOTET D,

2013451 A5 2 HIZ2 7 T, Onamundindi A 10 25 % %4212,
T O AEREBRBEIC B3 2 T 722 B & B v SRA AN 20 S v, i
R BAREEICRT 2 RE O & /NE A AT D A S
Nic, £D%, WH7E%2 B3 5 &% E (Onamundindi £, Afoti
Ff. Oshiteyatemo £ 3 4+ TH- 18 OFHiw A ) & k502
FBENMTDON, RBHERERICHETZEERAE UKL, &
M. M, R, ) L EFICL DO - EEuEICH
THEMNENFE SNz, BELBNRELEZEF TH D, IX
L LT —ZICEOE, EEMBRE T, TRIIY £ & O
BN, 2014 9 HIZBBE SNV VR T ATREIN, 5%,
BIFHAE O R BB E 2 T, RIEICKHT 2 #ilfk o Sl A g7/ e
P ITEN D TETH D,

FHEIE R D

WESNTZT =2 DM £ &
HRED b, £, MkHEHY
(RN E N S D,

2-5

Bl e EAH IR R %
BERPERD D0V
XS 9 B )
WL FE S TR
Yy OFH J5 ik T e
T D REDE
ik AL A2 BB T
L (EZRE., 55
SECTRA) . AR
W O Fi e e & iR
RERE

20129 HIZ, 74 —HATN—TF 4 Ay arZ@lTE
FRFRIML I R EREIC W T O PEHE RN T b, F
o, R=ZXT7 A VFABEDORNTH, FEHOHEETBEIZET 52
F O A 23 FEhE S Au72, Omagalanga £ (5 20 B5) & X512,
Fih VA= T U T FEICLOAENE I, EMO
THECTIEICBE T 2B ZORHEMN BRIz, 51T, 2014 4F 4
An 5 RIZd T, BEOTERBIEICET 2%k & R %
R T 272D OBMFAENEE 72, 2014 4F 5 Hb 6 ACHh
FCiX, BT AR LB 2 xS, RAE O MR L A Y
i iz,

DR 72 T AR RIS KT 2 R FE OER - 575 ) iy 2 HEOU i1 |2
X DREDOEMEACET 23A ] KO TERZE O PR D
Azl - T2 FIEORIE) ITHOWTIE, PRA YV —L % H
WIZFHAEN I S v, A - T FIEOBBENED LIl TV D,

FHEIE R D

UNAM #F2e% & B AR A58
ERBHLTC, 7uv=s b
TR E TlT, BFE O
JE - Bk OZ L EFHT D F
LERET 5,




3-1

B o B | 451
fir 2 g, WS EL
BT — 2L
P B | ZE A
F J7W NSt

eHEEd 5,

AARENTIEZ, SO, SfEfEmEg, OSB8I 7
— A EERHWT, FEBMEROETRKFEELEEZHET S
E¥ENREmI NI, LT, ~vA 7 a@iBT —% % H T NDPI
(E#HM bR L) R, fH - RN ERT —2 h o E L
7= NDWI (EH LK) o~y F 7 v 7 GHEAFT) 23T
. AKIKOESRY~ » T RER S iz,

FHEIE R D

D) MBSOz G5 T — &
S/NMEH O EE 2 [FET 5,
2) BAHbHI R 2 S0 L, /)N
DK BEHEE F 152 ML
Do

3-2

LB 7 — & (B
KR, R HUR, H
TRERE) &KL
L T Z=Hi H1 oD 7K
I % % B R B IS
fENTT %,

FHNT AR O K EZHICHET 272012, FIETRFAA
ARy R R EHUL LT A B 180km, FE AL 60km O = U T NIZ,
it 25 BOEE v AW EFARE SN (20124 11 A THET
2), TOHK, T—X ERBNICESE LTS, £72, FIETK
A A AR N ARNOMEREER BN, 3 O R —x
EV AT AMEKE I (201249 A) . 7 — X% OfkE 22 Bfs & |
N7 v EREOIRVER DL B 70 5 BT C O AR T B O i
{EDFFHT AT, & BIT, ERIERE ST 2 8RR
BT, A= U FHl s AT A 1 BEANGEMERE X (2013 4 9
H). fTifEr =gl (4> FX: Ondombe) D/KINFIZKIET
RO ERFHM AT O,

FHEIE R D

1) Bk EDORFZE/M~ »~ 7 & A{E
T 5

2) EBRES IR T 5 A E
DEERINT — 2 VBT 5,
3) MFREREZ HAED D,

3-3

FERE AR & FE R
R Ehd D REK
[ 55 N D /)N 1 i oD
KR 2 fRHTT

2012/2013 FORHINC, ZREIR AT O L & sV T, HFR K,
MK, BEAKDERRE . ERELL 72K O K2 E RALARKL AL D 43 B 23
1T,

Fo, FERHAA OJLE, B, MSALENER 3 B ETOKEGE
BEPEE S G VD). BEDRA T 2 /MR HL O g5 12 H
TRBLAIFE SR E S AL, 2013 RIS RGO FH AN BH 4R
SNz, BE. BARRKR O I e 7R E » LR T, AN LA
T X R L, I BT IBREE X, gk e E (GIS fi#AT)
D TND,

FHEIE R D

1) K% FE RNLARGIHTIS &0 /s
ORIz FET D,

2) KNEEB DRI T — 5 &
TERRT %,




St MNEHOKFERRESND TETHY, iz, /MNEHOK
i O RS (FH) ZAEDRALNIRDRIAHLTH D,

4-1 | /MBI Z G T 258 | BEICH <72 X 912, 2013 FERMNCEFEER L7205 9 BENRES |FHEEBY | 1) Gl LCIEEhZiked 5,
BREIZICRENT, |, BEBEBICEWT, ZFEETFTARBRAER SN TND, Zh 2) 7uvx s MATHE TIC
fg-t RMEEED | DOBEZEENO/NEHIZE T, (EWPENREET T ViR, B el 7 IRVERE R IR T 5,
FAEF R B 2 5 | RIS EFZOTEERRE, KSCHIRAKREFAEZ 2
M3 %, FCTh D,

42 | fi-b mIRIEREE 2 | BEOBHBEBERICK S & Mk 2 ZE4 2 255 Q013/14 /EH)) | FrliE Ry | REEEE T, BFEOAEM
HETHEFICE [ 1X, 30EROKRTIES (2012/13 1EH) & TiE> (2013/14 1EH) WA TERIEEANLT ST
W, FEERERR | 0B EZZ T, 70~80 572 L EFE o TS, %,

FEMT D,

4-3 | BAFRST  AKSUFREEIE | T ETICEB T S ICC K N HARENTHE 1 BfTbITna | 7y Z [ FEROT 4 — Ry 7 BEH
DRFHEREZEY | XFBCBT2EREAELZECTC. 7Y Ny b2ET7 U N7y b3 | MEBIOE | I TbIv, AN 7 1 —
P AET 4 | OREOT U R Ty b 1 ~DT 4 — Ay d, FFEEBYICE [#HI5LT | Ry 2k, 7av=s bo
— KRy 7352 | LTS, 74— RN | SHFERICEBIND TIE,
el (e QBN S 8 v 7 ZiT
D 7K & PR % e 1Y W5,

WRELEGED X9
REKBTH D | D
2, Pk EFIEoIT
& KIS AT RE 22 FE- B
TR AE L & M Et
T 5,




4-4

HHTco7 4 —u
K7 —DbfEe &
Z@ELT,FIET
KRWFFE - Beffr B 72
EMUHTLSIES
N5 REIEICR D R
ESINAREIE - 8 Mo
T ERMT D,

TRIORT LI, BREZINEID —27 > g v 7 M 8 [ FE S iz,
U—r va vy TBNEIR, FERHER, REEF. UNAM FEE,
AARANMEESETHD, 2B, TNETIZT 4=V K« T—»0 3
FIEfE S, £DH55H, 2EIEL, BRAT TH-72 (FRD 1 ENL,
INFRAR AT ) o

L Z NP
F£HB |4 W % A () B =
2012 4= | B %% BE |Ohaingu /|13 4 Ty —LAT
9ASH |V —7 (9 BR) | FIEICXY . HiE
voa vy BICRT 5 BFE
7 (51 DRk AR L
[a]) =,
2012 4F B8 % #f | Onamundindi |27 % T 7 —ILRT
9”H6H |V — 7 |F (20 ZF)| FIEIZ L0 | Hii
voa vy BICRT 5 BFE
7 (&2 D 7wk 2 R L
[a]) =,
2012 4F B8 % #f | Onamundindi |18 % X=X Z7 14 H
12H128|Y — 7 [#F - IR E A R
voa oy FIEOWHE &
7 (53 ERNEICET S
[a]) BRLOTAYE
1o 77,

FHE SR D

EMICERSIYD — 27 o
a v 7 ERBET D,




20134F (B BE| S I BT K304 Ty AhAT

3ASH |U—2 %A T T (Q2RF)|FEICLD ., HE
DAERD LS BICRT 5 BFE
7 (% 4 D 7wk 2 R L
E)) 7=

20134 (B EE|F I BT K314 T ALAT Y

3H9H |V — 7 |%A Ty T (QER)|FIEICIY, FiE
voa v K BICR T 5 BFE
7 (S DR A R L
[5]) =,

2013 4 | P ¥ Bf|Omagalanga |17 4 iV H—,

3A 148 |V — 7|k BEZE) |7 %V FiE
voa v IZX D HTREEI
7 (5 6 X HREOR
[a]) A R L7,

2013 4 B 7% B |Omagalanga |24 44 EBFRIZmIT TR

124178V — 7 [#F (23 BE)MEDEHE I
voa oy Z i,
7 (H 7
[a])

2013 4= | B %€ BE | Afoti £ 41 4 BFRICmT TR
12A18H |V — 7 (40 ZZ)|1E D & £ F 1k
voa oy %,

7 (% 8

D)




2—3 BB (7orTv ) OFERKR
2—3—1 &1 [EYREK]  dok-TIiEoixts L, 2»oHikA©h 5 fg-b = iRIER
BT VBN EEIND,

BoK-FIEDITxtii L, oK CTh 2 RIEDOEINBHFR I3 2 B EiE 8L, AR ICHER L
TRV, £/, SEOBLHEE - BRIV VR T LAEENMIDOL TS, 5%, f-Fv Y
B, fB-Y AT A, FG-D U E—DMAEDLHIC K DEROIREZENRE I ND Z &R
b,

B -1 B, BV R FEoRBRES T OFACEEE I 7 —ToRE - fiE R (X 1E)

1 DOFIPEREEICBE S, 9 1 DOMIPARKENOFZEIEICEETETCHD G
2MF), ZOMIZ, 2 0DFHLE 26FEDFERIVURT T LATOREND D, i LRFREEIC
DWW TOFEMIGHIL, TREEL1 O Annex 10 #Z D Z &

PRI 1-2 0 AKFIH B R O @ OETIKRRREE B, W ONCBKR-TIEOZEDOREA M L AIZBWTA

PEMEDOEWEIED Y Rk

KRB R O @ WHi KBGOV TIE, fide b v s B OB L MEmo 1o
ERDAREMENRD D, ZOREEHWDE, P YUV EREEICB T A MK ELREMTE S
AREMER B D, FIRBR SN RIEOFEME LT, FTRROLORH 5,

Y T Ny AN e sNVDE 07 1% [ W R i
< KNLE BT BT D IRIE
< WAD FER &I B 1T DIRIE
- BN OBME (RMMgYICB T 2MoBH, #lx1X. 3 A1)

- N U Ty e = O KR D K

UEnrLBY, 7avxs METHE TR SFEEOBEHMAEEEIND Z E RIS
Do

2—3—2 A 2 [BARFME] M-t —iRMEEE] AL BROEMREL - 15
BB HIA 37 NEHAFIEDSHESL S LD,

RO SRR O 2 BiE T 5 FIEO B IT N RRICK T DS REN A 37 K
ZEUT A FEORBEABRBURHBE B VICHES L, 2/ VAR U A TREBEORENMTD
T35,

FEAE 2-1 : FHEREREE BB IMNBRZ O NG - B OB O AL O Fisk

TuYxel MEBIISIML TS RENEET DB NT, =2 T 1 VA& & E%ENHE
ENERINTZ, CNOOREZE L CNEINZT —F - FROEHANTOI, BHET 55
SLOERMNED SN TWD, T=F U v ZHHEDMHAICE S v, FIZEHRSCERDPED 5
HTETHD,

FRIE 2.2 7 I BT RFEMEHEIC L D FIEOREREEREE (X [A])

UNAM A28 14 53.2014459 A 8 H~9 HIZ/ T TEME SNZEEY VAR Y 7 ATB W T,
Fo-h ooy B mRERIEOMAICH T TORROER, FF12 2 X DY L ~LTO#EAIZ DN
TORENMTDOIT,




FERR 2-3 L IRVE O R BUERRZAIRHR O T IEICEE T 2 72 CEEEE L T — TORCREHE R (X
[EI))

7ua vy NRRMEDDBEE T, IBIEREOZBIARRFEWRHE G IEICBE T 23 E0 2 4170
N7z, ZD1ED, BRFHEIBEOTF — LA N—To2EHEY VR T AHAWVIEN Y VR
CVULTORENI10FH S, ZHORFICET HFEMIERICON L, MHEEELT @ Annex 11
AR OZ L,

2—3—3 B3 KSCEEER] BRI - KBTI LV | KEREAWE LW
VERIS FTRE RS S HEE S LD,
IRVERIE PREE M A HEET D20 DOKET — 2 NINE S, HREEHET D FESE SN
oo SIHIT, BHEOWMIER., FR/IVVRTY T ATORERENTOZ, /NMNEMOITKELE
IINTT D TIEDBFE Sz,

FERE 3-1 : RUFUKITR LS, KIS, /MO KRS DT — 2 UG

LI FOREOT — 2 BNINE STz,
1) R E %7 —4% (AMRS-E, AMSR2, MODIS, 7> K¥ v )
2) 29 BETON &R EMAON&E
3) UNAM A = > N OFERHES D788 B & T — &
4) MTFKRNE=FY) VTR EEONTET — 2O HALERBET — % (EFIEEFZOEY,
7t 9 Hi )
(7pd, THEORMEFAITS %I T E)
FROT—=FOE=F Y T ROWE, £ L TT —FGHIC OO0 Tk, kI E S b,

FEAE 3-2 0 KBREE 2 & L 22 WRIERSSE ATRE AR IC D W T O BE S B O 2 20 FE R ) —
TO¥RE - HwEE (X E)

FuY s BHLBEE T, EEEIC 2 o0mIaBishz, B VRS T LD D
WIEEIN Y VAR U LA TOREN S HH D, ZNEREICHET ZFEMERICOVTIE, HBE
£, 1D Annex 12 22D Z L,

2—3—4 R4 [BREHEK] 70—V F-TI7T 4T 4 HBLUT, Rl PRRE
THRIENRY ELOOND,

TEW“FREI, PRSI, KOS O M FEIE BN 23R L. AFJERERITT- I e 7 |l C/P, H

ANEMZE, EEXE, BRFLEAINLTND, 4%, 3 HBROMERRORENITTON DT

ETH D,

R 4-1 . 74—V K « T—IIBT D EZENIT., HF5EE T OREREE T T VI T % #44F
L ORAMERERD &0

T4V R e T =RU =7 v a y TREORRICE K BRRRITK L TRERIEIC OV TOR
AR TOR TS, N RT 7 b (BAERD & LTiE, 2013 43 AICEi S BERmnT~
4=V R T =IZBWNT, V=7 Ly SNz, V—7 Ly bOERRNEFIL, FRIEICE
DT LB E TOTFINE & IHED O UNHER LB (Bigk, 8B, i, k. RE) £
TOFIETH D, 2014 4 3 HIZFE S NIZRANT 7 4 —/V N« 7 —TlX, #iFEERO ) —7



LUy MIETOSEE L IZWEGTHR OB Y —7 Ly M Sz (U—7 by hOLAFRZE

“Rice Cultivation, Harvesting & Post-harvest Techniques” (3% 3Lt & v — 71 /L 5§ R (Oshiwambo)
Do), ZOV =7y bOat —zEEE. 1O Anmex 14 & L TIRAM Lz, BIEHEE
FIANTOWNWTOIENRED LN TWEETTH Y | IBRIEREEET LI ’Eéﬂfféi%*ﬂrf’ﬁﬁi I, 4
IZRDTFETHY . 201503 JIZTFESNLTVDHREIOT 4 —/L K- TIE, RIERIEIC
DNTOY—7 Ly "B ENDEHIARTHD),

FBIE 42 I E 7 REIFEE K OWFER &I L D IRIFRBIECET 274 —V K« T —0
Y/

F—3W T IO, ZRNETIC3IED T 4 — /LK« FT—NBEIN, Yod=7 hORD
%&%@ﬁ%ﬁ%ﬁéhto%%%ﬁ%mkﬁ\mﬁ#%ﬁmi#%mﬁ%ﬁ%b\@mLmo
ALLERBM LT (55, 2 BIE, BERET T, 1 EIE, /- - @R ARG OfaER: FiEIC
B 25,

£—3 T4—ILF - T—ORE

FHH % BT EINIPNE W
20134F | I BT R 4624 | a7 FOBMR EEFHBH L%, T LWV EE
3HI12H | A3 38 ZRE L TWD ERESENEFICAR S, #Him

IThoii-, £7=. BARNSEE L7 EEERZ HW
ETFEA ML= g URE_SNTE,
20144 | FIETRF 5204, | BRIT O 0 Y =7 AR IBIEGFEOFMA,
3H12A | AT TR
20144 | FIETRF 1434 | Biio /s « - @mRAEEXIGIT, FOUHEFY | g
4H29H | AT DFRBE FIE BT D E S iz,

&t 1,134 4

2—4 7Oz H) FEBEDERRAH
[t o KGR 2 B IR 2 LGS THUK-TIE % Is Bk RSN D, ]

BREOWSUIEBNIEFICER L TR, IR RE D ERICT v Y= 7 b BEERIC AT CTHEM
Enoobhb, B, Tuves FEEERICBO L, HoK-TIE oS 2] (BT A
RIA L OWMBELEMERTDHZENEETHD, VA FIA L OBMBERMER S L%, Fuy
=7 b AEESERATREE D RIS LN AREE D LB XD, EE N OB IR AR A
FEHLooHsZtaEETLE, 70V PAEEZ MR T HKETERT S Z L3
b,

FEEE  WoK-TIEORISBIET A R T4~ (358 BMER SIS,

3 oOfEE (B, BB, KL% BT 2EMEEEAED L TBY . Zhb 3
ﬁ@ﬁ%&%%%ébt*%ﬁ%ﬁﬁ%ﬁ% L1325 THK-FIZox S RIE] OFT AR, 71
Y7 bSHER (REE) KBS Z EBRMfFSND, A RTA L OBEETIE, ZHET
DEZA, TFE, IHE, IHEZLBEICRET 2HIF] O~v=a7 /1 (%) PEELKIE—DLE
75 (Oshiwambo) TIERREHN TV (2014 4F 3 A &ETH) .




WA-TITORSEBIET A RI 4 o OME (B, FIRAXSRE. NES) I2oWnWTik, £+
E7 C/P & BARANBFMZFER TCOHEBMPBB I TR,

2—5 FEEIOEX
2—5—1 /[RHEZEK
(1) MAWF O R Bi1X7a Y =7 MEBIZRIM L, 82, BFE~OROE G CE RO
FT=F Y T EREFOM- N Y EmRBERBIEEIN O KB W TEEREH ZH 5 T
%, ZDOXO7% MAWF & DL, BEESG L~V OIEE 2 MIgIctED D 5 2 THET
BV LA TH S,

(2) ZL DEFEN, M- bV P EnBEREZREBBICEALTAHAL Y LI EREZAL
TWnZ L,

2—-5—2 PHEHERK
(1) FIETHCP O—FIZT Y =r MERNIHEMAIZSIMLRWERNDLZ L, 2D X
O 7R, FHE LR BI A T 5 0 2T, £, F—LAU— 7 HHET L H 2 TRE
ERDAREMELRD D,

(2) FIETHCP DRHNTIE, WHE LT — 2R FERER 2l > T, fa X &2 AE T 2 D)

EIOPAWHETH D7D, 7ny =7 MEEBZEZTL2ETFN—a 2@ b TRNE
MDD,



T3IE LEa2—/R

3—1 masb
LRSS 5 FEA DI LT, A7 0 Y n s hORSHEIEHL,

(1) F I 7 Otk 12 ZREIR I 381F A EWAEFER N O = — X & DR

FIET OBEEMIZ, GDP D 8.8% (2010 4EHEE) & Lo, dLERICIHIT D B EEA
PE LRI BT 2 EENBSEREICRELS ST oD, FIETIE, BWO 50%LL EE2 A
WIRAE L. E72. K 48% D AT A T B AR EITIKZE L T 5, MAWF O 2008 84
EPE - REPRULU AR — M kb &, BWERE (hyYrex, YAVTLA, AARX) &, 4
T AW e AT 2 FW AT A a MO 4 N TEPNAEERED 54% 0
ARESN TS, ZEHBHAER SN ST I BT ALE O il Tk, TERKEDO LN
REANINEEIC L ABARNHEICEZ 2 —F T, FIEOBEL LML TH D, TDT®,
ZOHIROEFRINEM TH D b 7Y B OFEMAEFERII AL E CRERBINEH 5, YooK
ETHLTHESETH-THL—TELU EOBMAEFENMRF SN D L5 RAKERMEEE OH L
BIEEBE L, BEERICEIRT 2 2 i3, T e T dbR RO BFE O REAN 2 =— X
2D DTH D,

(2) FIETOEFRBUR L OfEME

FIETEMNOBRO 1 5 THDH “Vision 2030 TiE, EMIRERED 1 oL LT MtH L~
b HRE LU TORBEMR & AN BB 2 & R, HHAERE ) oRER: - 17 L s X
STV ZE | DARENTWD, £z, BIEDO 1 o2& LT, TEVHEINERDY ., BB H
HigEEEMAT 52 BIZAE EROBE—HENBIRIE, e —TFT—va v, 7/na7
F VA MY =7 S K DWW EPE~ DRI 3 51T 5N TWDH, I BT BUF O 12012/13
F~2016/17 FEZEBAFE 4 DEFE] IZBT DRFTHFORICFED 1 203, BETH Y,
STEHIMAOBESTFOFERERAEL 4%ICREL, 7V —r « A% —LBEROILKENE
¢m$¢¢%@%%#gﬁ%%:éiﬁ1méoﬁﬁ\fu~y-x#~Aﬁ%®£w%%
iE, R E KB ORFIH DML & BAEMOZRIEP G ENTWD, LEen-T, =
NOBUFEEOESFEEARAT Y 27 hO A E DBEESMEITEV,

(3) bEOXF I TR # & OEA M
DOREOX T I ETRGENCIE, 2 S OESSERH Y O 1 O THIGEMNEICE
T B INHIE - AEKESEAS~ORR] THh o, LT oBNE R LA L8N - KPS Z
WETDZOICT I ETBIAIRY A TWD TERZEIRBL ORI « DR 72 R i T,
T2 A\MOBREIET 2B DD, ATV =7 ME, KUEREB IS O 2365 %
T T T LDRIPNNESIT LTS, LEEB->T, AFev=7 Mi, BAREORE)
FHEEEMNRDHDL L VR D,

4) 7uy= T e —F O S
ARK7vy =7 bTHE BRI BRI EHI, AKSCREIROM MR Z G LT, 5



B O KGR & FRGe MR LG D THK-TIZ xS EE] OB EZD I LTS, BRI
12,

1) BK-FIEoZxtis L, »ofiKETH D RE-t iRIEREET VORSE

2) Ti-b mREREEANC L D RBROEMRE - #LSREA 37 b EHTIEOREST
3) MBHIOKINET « AKPEMEHTIZ K0 | KBRS 2 28 L 72 WIRMERES vIRE R O H#E &

4) THNBIEORBICE DT a7 NPRET HEEDRE

ZHILTWD,

ZoFuyey N7 u—F X, RO BREREE, K&, RELEOBUIRZENE 2
TbLbOTHY, WUIRT Te—FThdEEZD,

(5) BEN G OHEAMTAIEALM:
bBREIZIE, MIEORWEY - &Ba2 b H, AARENZT T 77U HiEETHRBIEN
ROEREND D, Fio. BB, SR F O, KURITEIZB T HENZ 6T
Do S HIT, AEERKECIERFEIL, 2000 FRAO D, F I T FE iz~ OFGEE
AT HIEEE LT, TIETROLOMMERZARLT I ET ~OEMFIREDOEREL H 5,
ZOXHIT, BARIE, MIEEAEDOSEICBWD THRINMEMMIERD 5 & & bic, BRI
FHN, FTIET O I EMEEICETOMAEAL TS Z Ennb, AR ZE LT TH
BT OWFFRE HEA~HENBEE - SER(E A XD BRITEFICREVWE VR D,

3—2 Hi

BEIZIR 7= K 91z, SFEPFZIEEANERICE L, ey =7 N BEOEAIZMIT T, WK
ENERIEA LT TS, 7oy METRETIZZeY =7 FEENBBLZERT
XL EHFEENTWE OO, BT, 7uv=7 FAENERT SN E D D IERKIZE RS
ZEFEEL W, 3 o0 (BT, BT KOUF) OMFEREN I E<ME S hiz & =i,

AKTmv =7 bOFRHEREDEFHET D Z ENWREL R D,

3—3 EH
DLTFICR AR ENBHM L T, A7y oghREIL, BBirhmunwE ikt 5,

3—3—1 HAMOEADmEY) SIZOWT

IR, A EREKE, AR, BEENRFEEOBARNEME (EHE) NPT
B (2L oA, 10~20 AR, EMOICFHM L, £/, EEFHEEMENEMEMZE &
LTHIEL TS, ARANFEMZOIREIX. 0 Ak, HEMLEH, FRREIFE BN TR
REYITH D, 7277 L, I BT C/P BEEER THIC I, BAAFEMERFIET
BT — A0 DD L OEHRI D - 12,

AAMNL, SFETEE O/ DI KFEOEEM 245 L, T oML, ey =7 MNEEO
TEOIZADCFH SN TN D, B, BREBGICE T 2EMHEHECEDINEEZE=4 ) &
7T 57IE, SOICHENERBRSCERHDBLETHDLEOBERANRALNT,

AIHHEIZ DN T, Z< OEA. T I E 7RIS MAWF % & B ORE58(LICEZ T
boltbWx b, FRICHHEICSIN LS LB, FEEITIC O W TEREET TR, BFR L



ORI 2= — g FIEL %’\f\_;kz’))&“jofb\%)k Kk~_TW3, —F., FIET
] C/P 22 Bk, ARFRWHE I IX EEAIAHE 2+ 47 iaiz}’bfﬁﬂotk0)?5?%’575‘%0710

3—3—2 FIETMERAOEL IIZHOWNT

WADHETHERZLHIZ, BFETISADO UNAM O CP AT Y =7 MEBIZESML T
H(Tavzl N XA VI — TVl X —"G0DbE1T4), ZILETIZ
1 4D C/P (TEMFMEIR) DIMEFED -0 C/P oo, £, 9 1 4B x, N
25, TuVxs MBSO CP DN 9O ThHo2Z b L+ 5 &, C/P EITHEMm
LCW5, fEZ L O C/P L. 1EMETF — LN T4, BRFEF— LN 64, KXLFEF— LN
24 ThDH, NEMIZIX, CP EIZHEYTH A D LBbnsn, BHBEFEF—L0D C/P DRMNC
(= 7uy:7h@@~®QMf#ﬁm%#m

UNAM /&, FZEIGEh D 7= D12, EMHEEEY;, RE, F= - RBR=E, g, FHEAL—2

LAREML TR, ;nam X, BFRIEEN O 7= DI AR ST 5
mMMKiégéﬁf®E%kai;7nv:7%@%_M%&ﬁ%®immﬁﬁbfw
HHDOD, K7y =r MIxtT 5 PEIHITEERICSH 5, %0)7‘:&3\ F I BT C/P
74—V REICHNT BRI ERRE TH L ALK BEE D H oIV E WS R
ERWTWD, ZOXI R TRHKN S H &M, 74~whﬁ§%w%% Ehed 59
TOEELS> TS,

3—3—-3 FurYxl hvRXTYALE

BElCR Tz k9l ey =7 MEBIOZ) R EN 2 el 27201, A RFAEZ B2 (Joint
Coordination Committee : JCC) R~V XY A h - aI v T 4 (Management Committee : MC) 7%
EWICHE SN TWD, JCCIX, Yry =7 MEBIOERZ L v a— L, W OTEE)FH %
ARBL, e v=7 FER EOREICOWTHmT 2, EWIOEZEYICRZLTVD LA
DD, JCCIZIE, UNAM, MAWF, ZHEH. JICA KO HARANFMER GO T 20~30 4
EL TS, MC Tid, BFED T v ¥ =2 MEBNIET 2 BUEIC S W T ORI 2 E B A
BERDDLZLREBITONTWD, AT vV =7 FOTE#ZMNBICERT S5 2T, MC I
<L WD EEDbID,

3—4 A2\U b
AT E RN R ER T AN E ) D EBETTYRET S Z LIIRETH D, FRERHLESL ST
ADA LRI REL, UFOHLONRETFT LD,

3—4—1 EfHEOERLAR CRFR)

(1. THOK-F T ox S RE] 23, I e b Eic VT & L, BIHEZR O BB &
BENANOERICHET 5, ]

[2. THK-TFIXORSEE ] 25, 7 2 B 7 LBk o 2 i OB eE E C b et s v s, ]

PR L E 2 =R T, BALRAE R, & OKAETER ATEED 2 W3 2 (S I3 R W) . T
o,



FREE 1-1 : THOR-FIE O IGRE] BT 57 4 — Vv R - 7 — O E IR 72 Bilfe
BEICHR R K D2, 74—V R« T—=IZBWT, Yuv=7 hOHBLKREOTANITON
oo THMETIC3ETZ 4 —/L K« FT—NER S, BREROBERIKE, THESEENENS O
BMBHY . LS 1,000 ALLERBILE, 7uay=7 METH, A7y =7 P THEL X
5L LTWD TEk-FIEoxt G 27 I 7 db P o BFICIE kT 57012, 7
4=V K« T —%EMOICBET 2720121, UTOSRNEETH D,

1) UNAM #f3e#8 & MAWF % K B & 0 #E ke

2) THK-TIE SRS RE ] (ZBd 58 M B BHE 33 0 FE i
T R AEE D T2 D IR TR DRk

3) 74—V R T—T MG E Vo
FEAE 122 THoK-F X oxt it 215 (BT 2 EBEMIES A O HEREE & O <o e 2B

e DG E & E i
AK7my=7 hOFEHO—BELE LT, 201449 8 H~9 BIZT I 7 O EHAL Windhoek T
B SN EBE S AR T T A [T 7Y I EEEE O FHIR MO BRI A (Agricultural Use of
Seasonal Wetlands in Southern African Countries) | (23T, ITHEREE (e 7R Y U ) »
LRADRERENBIM LI, KFaT =7 bOF—L A "—F, TNGEBEENLOBINE
EDORREENT Z &E, FRk, B OB RS ZHET B S L vz b, ZoXoRk
ANHIRRRATER L, £/o, MBS E2HET 2720 0&ERFEE2 I N T2 28U T, Xk,
HRLOM TR/ AR 7 AREMBNICHESND Z LM/ D,

3—4—2 Zofth, BEAEERHDLA T K

(1) FEAEIZREL 2 & DRFE O
ARTuTx7 MZphbo THWHERBRRZDOGEICE D & MEICBELEZ b ORFEEK

DI ZCTWD, FEEEAT O BENEIM L, BREPMIEEN 2R 2 1285 TE, EOX
BN 2 F 2O TWD DT, R (- Y EniRIERE) 28 kT 52 EnE

S D,

(2) H & E DR AL
W B OARIHE IZHEN T, T RENEE L
Bind 2 2 LSS,

T RBVEBART I ONZIRAR R IE DO Bl 2 R

3—5 &tk
AK7vaT s OFEgMIC
60

ONWTIE, TR [IcESE, BBbhm< s L RiIAEN

(1) BoKm
BEICib_7= X 9 ic, I T B, BRI R, AN, BIEYWO SR bE EH L

TBY, A7Vn Y =7 FOBRIR CTORHMEIIMEAINL L bO L Bbh D,



(2) #A#%m

FANR (. UNAM IZH D 8 FH D 1 D TH Y, BBHEAF T 2B Il %, FANR [T
BEOX v o A% b 00BN, TO 1 OB T IETIAFHICHET 24T ITKTHY, 22
TERTu Yl MEBNE/ESNLTWS, FANRIEZ, 7IETICBWT, a23a=TF (&
EROFEENREICX L, #E - %8 - T hEZET T, FFRNEELORREROME - &
HARETD EWOIHMEREMEZA L TWD, KFeY=s ME, il oKEREE 2 Fifkt
BICPRAEFTREZR THOK-TIEOXHNEIE] OBREAITH) 2 LA BME L TR, 2O HBIE,
UNAM Offify LB EMENH 5, & HIZ UNAM X, 20 & 5 REEOMZES) 2 i+ 5 1
VB AR AT D,

(3) il
UNAM @ FANR N D 3 DOFFROFERITCHME N T IETMMCP Lo TWnD, S HIT,
MAWF O K BOMAHE AR T 0y =7 NOIEBICH I L Tnd, F— 4123 FROHEK
EARTu V2T NDCPEERT,

x—4 3FHOEERLAKXTOD IV FDC/PHK
[ e e RK7alxl O CP DN
S HEHK SR (BIE)
e~ Bz 24 | T = v s 14| RERD 54
kGERT 14 [P 5 B R 14
AN 13 4 Institutional Worker : 1 4
BERBRNE R | #Hi% 14 |72 L AR 6 4
AT 11 4
WE BB ERREERD 14 | T =y s 1 4 | GERD 24
AR 8 4
G B 34 | T =U s 24 | AR 13 4
kR 2 4 [P 5 B R 14
AN 324 Institutional Worker : 1 4

UNAM O fliCE I D3RG I B 3 2 ATRetE X @V E iRF S, 7y =7 Rk Y
HRIZB T, EIZFH I BT C/P DWFFEIZD D D HFHCAF AR S, 7 ryx
7 METHICEWT bi{b SN2 IE, MPRIEBISCHEIEHICIEHA IS b0 L Bbils,
20 L OEKREN, BEONHEEZZiHET S & L bIT, BREICKT 2RIERIN &L ONRIERE
D KIFENZSH LT\ D, [HK-FIEORINEE] BREEINER (FELTFev=zy
METH) ITiX, SREBEOER DML E R SN BEZRFITE LT 57200 R R[HE
BISEA MBI D THA I,

3—6 f#Hk

ARIFHVE 2 —F—A41F, Bbhyey o7 MEEIDRRENOFEERICEL L WL L%
M Lic, £7c, 7my =7 MEBORRE LT, fi- v YV EmiRIERE, BEOBESHM



DA Z BFES 5 Tk, BESOH-ESBRERA 37 FEHITFE, KIS - KEFR AT 5
BERHA - FRABBORFE ERB Y EHS LSO H D Z L bR S, 5 HE b DK
X, K-SRI LBV THD,

x£—5 LHEBFFMOEN

H H AF il
%k B,
A BhiE MLl RbEMFEESND,
PIES i BRLhEmn,
A X7k - (AR 2 0 1 Bl iy )
Frfe Betam< 725 liAx,




FHA4E RS

4—1 APz bIxdT BHIRE
(1) 7ay=7 FF—22fke L THBEERDIZD, LA LR 65T %

A7vv=zz M, 3 DOFEMEE., T 72bOEYFREER, Bk & UK L8k )
5705, TNENOEMERICOWTENIETF —2 N7 Y =7 MNEE) - HFEFIEZ FhE L
TWAHZ e, £F =23 2OF—L2EKRN Ty =7 FEELE MR L., ERIZ
T CHA LN BIREh 2 Eii L CWS ZEREETH D, TOLEDICLLTO R E LT 2
TEERREET D,

1) £ BARM RSB EHE DR & JCCIZH1T B Whak K OVKRR

KPR 1 ERE IS JCC IR W T, JEE B 2 & OHEEIR IO R iR oA S Bh &
B - BFRETE A Wi, AR ENTWD, Bl ey =7 NERE COREEZIED 57012,
PO £#IEH L7z L0 BRI FERTEEIR (EHYECX A LAY 2 — V) Z1ER
L. JCC Tk, KB SNDHIMLERDH D, TDH 2T, REID JCCIZB W TEEOEFEE
FEMOES L ERITEIEIE 2 R LB 2 AW THE T4, ZomETcrey=s M F
— AL LTCEHESNTIEEN EZETEBIN, Vo7 ey =7 MIRICED XD
RIEIAEETRE THDLIONEMHRTILEND D,
2) F— LN ToOEEE(b

FF— DFEHEO BARAFEE &I ETRICP O OLBRINTEY , BAEWIENT
FEHNZITIOHAELEL, 7P FICBWTEA—LZHLELEAEOII 2= —
VarPNRFICEETH DS, Pl XA LY —CHERaI a=r—va 2RI 572
Wiz, F—L2NTCCEDIETHERE Y =T T HHLELZRTET D L) AN EEN
5o

Fo, T — LN TOEREERILZX D 72012, FEEIZABRBOSMCELD LD
ThHhHEWVWHIMEZHMHERTOILERND D,

(2) 7uevxs b BEROSEEBLICAT Eimz ED

TuYxs MRBED LR 2 EERRB L, 2 EORTIESIC L b LT ERLERE R
BTW5, BUEOHEE A EZ, Roolificrey s b BEEOREE BB T 5720
W, BT — LB INEHAEICHBETAVERND D, TOTDICEEKICLLTOREEKRT 5
ZEERETD,

1) A4 K740 HBlb

7a Y/ FEEOIEIE L LT “Guideline for ‘Flood- and drought- adaptive cropping
systems’ is compiled” 23G%E ST\ D, FE VK 2 EDOIFEN H A MBI T 2720128 |
RAalL7ey=r NF—LNTEmaITW, A K74 02 (B, xtR#E . Ak,
BEHYEE) KOMERA T V2 — NV FICEAT 2R 2ER L, JCC THi#EL>D, 7r Y
=7 METETHREDRELZHLRE ThH D,
2) GHEIR 7R Em SRR

AK7v Y= MIFTIET OFRRINEERINORRE Z O S LIZEERIERFE TH D &



FIRFCHFIEAM ORENBR LB E LTS, Bohiz7 ey =7 MIBOR T, i

TERIIF TR DR E V) R E EE ST, I BTl C/P OAFFERE I58IE & v 9 i
BOWTHHHEEN TS, FIETCPDOTF Y s hA~DOREMBRBINEZIET 72012,
AARMBITEE &I BT C/P CTHXONE, ERYE EEHLZEL) KOERA 7Y
2= LZOWTRGF Tl L. FHEIEZER T2 & Th 5, £/, dmsCERICEE L T,
RE DAL OBLE N D . BT OMRE D HE CIERICH =0 | FHAICKLERIEEAITO 2 &
WEETH D,

4—2 FIETAICHT SRS

(1) 7my=7 MIXT 2 UNAM A PR E
UNAM llOAR T v ¥ = 7 MEBREICHT 2 TEMERES IZOWTEIET 5, L L72RR
by TaYes MEBICHT S TREAR T 0 Y =7 FRGHBELHD LTND, ATy
=7 FTIEF Y N ZIMIBIT L7 4=V FREGEEREE THLHRN, 7IET CP ~D
It « FUEOIGD T+ TR WBURICB W TEAORED — R EMBTE W2 L 1§
BCENEZAE LD —ARH D, UNAM AW T, A% 7 ey 7 MNEBZ HigIcSE
T 57DV o rEEENE 6N Z E AL TV D,

(2) MAWF & O 1,77 B£% Ok
ATV xz7 FTHOHILTWHEEZE LT H7-OI121E MAWF & OFE#ENEE L 725 T
<%, BIE, vy =7 ORI TRIEEMOMHE, &K 2018 MAWF & BAF 728
WA I TS, T E CHEEL CEMEEG 2 5 SRl oo, LEIZSLT
WK DT DEHERIENLEEN D,



F B &' #

L=y Y ROAFFBL L —#E (3)

L EEmSREY A b

. PDM Version 1 (F132)

. PDM Version 2 % (Fn3ChR)



EowYRUVARPRE L E2—REHF (EX)

MINUTES OF MEETING
ON
THE MID-TERM REVIEW
ON
JAPANESE TECHNICAL COOPERATION (SATREPS)
ON
THE PROJECT FOR FLOOD- AND DROUGHT-ADAPTIVE CROPPING SYSTEM
TO CONSERVE WATER ENVIRONMENTS IN SEMI-ARID REGIONS
IN THE REPUBLIC OF NAMIBIA

Japan International Cooperation Agency (hereinafter referred to as “JICA™) and the Faculty of Agriculture
and Natural Resources, University of Namibia organized the Mid-term Review Team from August 25 to
September 11, 2014 in order to review the progress and achievements of the Technical Cooperation on the
Project for Flood- and Drought-A daptive Cropping Systems to Conserve Water Environments in Semi-Arid
Regions (hereinafter referred to as “the Project™).

After the intensive study and analysis of the progress and achievements of the Project, the Team prepared a
Joint Mid-term Review Report (hereinafter referred to as “the Report™) attached and presented it to the
Meeting that persons concerned with the Project participate in and which is held on September 11, 2014.

At the meeting, persons concerned with the Project discussed the major issues of the Project stated in the

Report and agreed on the matters attached hereto.

Windhoek, September 11, 2014

Ag

Mr. Jiro TAKEICHT J Mr. Alffed Adriann van Kent
Leader of the Japanese Mid-Term Review Team Deputy Permanent Secretary,
Japan International Cooperation Agency (JICA) Ministry of Education
Japan Republic of Namibia
For witness For witness
S ﬁ |

AR S Bl A
Dr.Morio Iijima Dr. Osmund D. Mwandemele
Professor, Pro-Vice Chancellor,
Faculty of Agriculture, Academic Affairs and Research
Kinki University University of Namibia
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Attachment
Main points of discussions based on the Report at the Meeting are as follows.

1. Acceptance of the Report
After the intensive discussion, persons participated in the Meeting accepted the Report and agreed to take
necessaty actions to each recommendation. Recommendations in the Report are following;

Recommended Actions (o be taken by the Project Teams (Namibian counterparts and Japanese
experts) in the Remaining Cooperation Period
(1) Mutually share challenges with all members of the Project Teams to achieve the Project overall
objectives.
The Project has three (3) Research Themes which are Crop Science, Development Studies and Hydrology.
Each Research Team (comprising of Namibian and Japanese counterparts) is involved in the project
activities and collaborative researches. 1t is important not only to recognize the Project Purpose but also to
collaboratively implement all project activities to the goal within each Research Theme as well as the
whole of the Project Teams.

The Joint Review Team is therefore making the following recommendations to address the observed
challenges in the first two and half years of the Project;

1) Establishment of the more concrete annual activity plan, Discussion and Approval by JCC

Confirmation of annual activity/research plan and the progress of planned activities to be discussed in JCC
half-yearly meeting, In order to further understand among the project team members, it is necessary to be
established the concrete annual activity plan/sheet which will include name of person in charge and
timeline with amended PO grid, discussed and approved it by JCC. Through this process, the project team
members is expected to understand the achievement degree of not only annuai activities but also the whole
plan and recognized what the Project will be supposed to do in the rest of the project period.

2) Enhance the linkage among Research Team Members
There are Japanese researchers (Experts) and Namibian Counterparts in each Research Team and in some
case, Research Team members are physically separated so that the communication in daily basis is the key
factor for the Project. Each Research Team should nominate a person who is to monitor timely and smooth
mutual communication as Cc within the Research Team,

In order to strengthen the tight linkage among members in each Research Team, all project team members
should voluntarily participate in planned research activities. Participant in the research should be chosen
from researchers who have strong commitment to the Project.

(2) Advanccment of discussion to embody the Project Purpose and Outputs

Approximately two and a half years have passed since the project commenced. Although the Project has
undergone two (2) severe droughts for the past cropping season, steady activities and progress have been
made. With taking the progress into consideration and to embody the Project Purpose and Outputs in the
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remaining of the project period, there are needs to develop mutual understanding in each Research Team
and the whole of the project team members.

Thus, the Project Team is recontmended to refer to the suggested requirements as follows:

1) The embodied Guideline

[Guideline for “Flood- and drought- adaptive cropping systems” is compiled] has been established as the
indicator of the Project Purpose. In order to further define the purpose of each activity in the rest of the
project period, it is necessary to discuss the contents of the guideline (purpose, target, contents and persons
in charge of writing etc.) and time schedule for producing the guideline.

2) Implementation of intentional publication

The aim of the Project is expected not only international joint research for development of sustainable
agricultural techniques in Namibia but also capacity development of researchers and technicians in both
Japan and Namibia, The project period is limited in 5 years, but the publication is regarded as the important
aspects for the presentation of the project outcomes as well as improvement of research ability for
Namibian counterparts. In order to initiate further engagement with Namibian counterparts, it is essential to
prepare a plan and schedule for publications. Also it is important to include all contributors to
peer-reviewed publications, In addition, to enhance capacity development, there are needs to write
peer-reviewed publications collaboratively and execute mutual assistance among both sides.

{3) PDM Revision

Several quantitative indicators of PDM version 1 (for example, presentations at academic
conference/seminar) have not been decided with specific target numbers. It is necessary to decide target
numbers through discussions among the project team members and to approve revised PDM at the next
JCC meeting, The Joint Review Team propose to add number of publications submitted to peer-reviewed
journals as new indicator for Output 1, 2 and 3. Proposed modification of PDM is attached as Annex 15.

Recommended Actions to be taken by the Namibian Authorities Concerned

{1) Budget allocation to the project by UNAM

We appreciate all the efforts done by UNAM to allocate necessary budget to the Praject. However, the
amount of secured budget for the project activities has been decreasing yearly basis. Especially insufficient
payment of lunch allowance to Namibian counterparts due to budget shortage leads to delays and
canceilation of crucial activities such as field investigation. To implement these activities smoother in latter
part of the project period, we recommend that UNAM should commit itself to provide adequate funds
towards local field activities such as per diem and transportation for data collection and field works agreed
in the Record of Discussions.

(2) Collaboration with MAWF

The collaboration between UNAM and MAWF is crucial to extend the cropping system that will be
developed by the Project. The Project has established positive relationship with MAWF mainly in training
and extension of rice cultivation techniques. We expect that the Project keeps good relation with MAWF
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and deepens partnership with them as the progress of the Project for effective extension of the cropping
system for benefit of Namibia.

Attachment 1: List of persons participated in the Meeting
Attachment 2: Joint Mid-term Review Report
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THE JOINT MID-TERM REVIEW REPORT ON
JAPANESE TECHNICAL COOPERATION (SATREPS)
ON THE PROJECT FOR FLOOD- AND DROUGHT-ADAPTIVE CROPPING
SYSTEM TO CONSERVE WATER ENVIRONMENTS
IN SEMI-ARID REGIONS

IN THE REPUBLIC OF NAMIBIA

Windhoek September 11, 2014

JOINT MID-TERM REVIEW TEAM
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1. Introduction

1-1 Background of the Project

Harmonization between development and environment conservation is one of the universal issues in the
21st century. Especially for the semi-arid areas in Africa, there is a certain amount of risk for rapidly
disordered development that does not entail any consideration for the environment, On the other hand,
periodic serious drought and deluge caused by heavy rains frequently affects semi-arid areas of Sub-Sahara
Africa in recent years. Millions of people suffered and experienced shortage of food by the heavy rains
from 2006 to 2007, for example. It is these new challenges due to the change of the global environment that
it is imperative to cope now with such contradistinctive water conditions.

Namibia is located in Southern Africa with the area of 824,000 km?, The population is about 2,147,000
with its Gross National Income (GNI) per capita of 4,270 USD (World Development Indicator (WDI),
(World Bank, 2011). With its rich mineral resources, the economic growth marked 4.5% a year on average
from 1990 to 2008 (WDI, 2011). Although Namibia is categorized as a Upper Middle Income country, the
nation is one of the feast equitable countries as proved out by its Gini coefficient of 0.74 (UNDP, 2007},

A quarter of the nation lives in north central Namibia, where most of the inhabitants are subsistence farmers
cropping pearl millet and livestock farming. The annual precipitation in the area is about 400 mm, but flood
water from the Angolan plateau creates vast seasonal wetlands, utmost to about 800,000 ha during the rainy
season, The amount of flood water has been widely changing in the last ten years, which causes serious
deluge or drought to the area. Currently, the water resource of the seasonal wetland is not utilized for
cropping but mainly for grazing. The reasons for the limited use of the existing water resources are: the
national sanctuary for wild life, unstable flood intensity, etc. However, this vulnerable water environment is
at risk of destruction if irrelevant large-scale development plans targeted for the area are all implemented as
is.

Therefore, the Government of Namibia has requested a technical cooperation project under the framework
of the Science and Technology Research Partnership for Sustainable Development (SATREPS) to the
Govemnment of Japan. This research project aims to develop “Flood- and drought-adaptive cropping
systems” which can preserve water resources and cope with the yearly fluctuation of flood and drought,
Develop “flood- and drought-adaptive cropping systems” through trials in the field of crop science,
development studies, hydrology and the integrated study of Agricultural and Social Science is the goal. The
project is also expected to contain measures that will adapt to climate changes.

1-2 Background of the Mid-term Review

The Namibia and Japanese sides respectively signed the Record of Discussions on November 23, 2011.
Based on the R/D, the Project for Flood- and Drought-Adaptive Cropping Systems to Conserve Water
Environments in Semi-Arid Regions (herein after referred to as “the Project”) started for a five year
duration since February 2012, Since the Project has now reached to around half the project period, a
mid-term review has been conducted jointly by the Namibia and Japanese governments.

1-3 Objectives of the Mid-Term Review
(1) To review the inputs to the Project, the progress and achievements of project activities based on the
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Project Design Matrix (PDM) and the Plan of Operation (PO), and also to exchange opinions with
the Namibia authorities concerned by visiting the project sites,

(2) To review the Project from the viewpoints of the five evaluation criteria (Relevance, Effectiveness,
Efficiency, Impact and Sustainabitity),

(3) To formulate the Joint Mid-term Review Report and make necessary recommendations on project
activities in the remaining period of the Project to both the Namibia and Japanese sides,

(4) To participate in a meeting in order to present and discuss the results of the Mid-term Review on the
Project with the Namibia authorities concerned and sign the Minutes of Meeting,

1-4 Members of the Joint Mid-term Review Team
1-4-1 Japanese Mid-term Review Team

No.| Assignment Name Position and Organization

Director, Planning and Coordination Division, Rural
1 |Leader Mr. Jiro TAKEICH] Development Department, Japan International
Cooperation Agency (JICA)

Cooperation Associate Expert, Agricultural and Rural Development
2 Ptanning Mr. Takuya OTWA Group 2, Rural Development Dept., JICA

Science and

Technology . Program Officer, Japan Science and Technology Agency
3 Evaluation Dr. Makie KOKUBUN (IST) / Professor, Tohoku University

(As observer)

Science and

4 Technol’ogy Dr. Yoshimi UMEMURA | Assistant Program Officer, IST
Evaluation

{As observer)

Evaluation

and Analysis Mr. Isao DOJUN Consultant, Chuo Kaihatsu Corporation

1-4-2 Namibia Mid-ferm Review Team

No.| Assignment Name Present Qccupation
- ~~we | Director, Sam Nujoma Marine and Coastal Resources
L |Leader Prof. Edosa OMOREGIE Research Centre, the University of Namibia (UNAM)
2 | Member Dr. Nelago INDONGO Director of the Muitidisciplinary Research Center

(MRC), UNAM

1-5 Schedule of the Mid-tcrm Review
The Joint Mid-term Review was conducted from August 25 to September 12, 2014, The detailed schedule
of the mid-term review is shown in Annex 1.

1-6. Methodology of the Mid-term Review

1-6-1 Evaluation Method

The Project was evaluated jointly by the Namibjan and Japanese Mid-term Review teams (the Joint
Mid-term Review), based on materials showing the framework of the Project such as PDM, PO and the
R/D. The evaluation work consists of the analysis of project reports, field surveys, and interviews with
various persons concerned with the University of Namibia, the Ministry of Agrieulture, Water and Forestry,
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Japanese experts, and farmers who participated in the project activities. This mid-term review was
conducted through examination of all the relevant information obtained by applying the following “Five
Evaluation Criteria®.

1-6-2 Evaluation Criteria (Five Evaluation Criteria)

(1) Relevance

“Relevance” refers to the validity of the Project Purpose and the Overall Goal in connection with the
development policy of the Namibian authorities concerned as well as the needs of beneficiaries and
assistance policies of the Government of Japan.

{2} Effectiveness
“Effectiveness” refers to the extent to which the expected benefits of the Project have been achieved as
planned. it also examines whether these benefits have been brought about as a result of the Project.

(3) Efficiency
“BEfficiency” is analyzed with emphasis on the relationship between Qutputs and Inputs in terms of timing,
quality, and quantity.

{4) Impact
“Impact” refers to direct and indirect, positive and negative impacts caused by the implementation of the
Project, including the extent to which the overall goal has been attained.

(5) Sustainability

“Sustainability” refers to the extent to which the Project can be further developed by the Namibian
authorities concerned and the extent to which the benefits generated by the Project can be sustained under
national policies, technology, systems and the financial state of the nation,

2. Outline of the Project

2-1 Summary of the Project

The framework of the Project (PDM version 1) was decided by the Record of Discussions (R/D}) signed on
November 23, 2011. The project summary described in PDM version 1 is as described below. (For
additional details, see Annex 2).

(1) Overall Goal

1. “Flood- and drought-adaptive cropping systems” are disseminated in north-central Namibia to contribute
to the food security and cash income of local farmers.

2. “Flood- and drought-adaptive cropping systems® are considered in the northeastern area of Namibia of
high rainfall as well as in neighboring countries.

(2) Project Purpose
“Flood- and drought-adaptive cropping systems” are developed which can sustainably preserve the water
environment of semi-arid region.
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(3) Outputs

Output 1:  [Crop Science] The rice-pearl millet mixed cropping system, which is adaptable to the yearly
fluctuation of flooding and drought as well as watet-saving, is proposed.

Output 2:  [Development Studies] The methods to understand the change of attitudes and perception by
farmers, and socio - economic impacts on farmers through introduction of the rice-pearl millet
mixed cropping systern are established,

Output3: [Hydrology] The possible area of mixed-cropping field that does not modify the water
environment of seasonal wetlands is estimated based on the water budget/water source analysis.

Output 4: [Integrated Study of Agricultural and Social Science] The cropping systems proposed by the
project are integrated through field activities.

(4) Activities

1.1 Examine appropriate cultivation methods to establish the rice-pearl millet mixed cropping system.

1.2 Examine water-saving cultivation techniques by methods including stable isotope technique.

1.3 Examine measures to deal with environmental stress such as flood and drought as well as measures to
sustain the soil fertility.

2.1 Survey the socio-economic conditions and farm operation of farmers who participate in conducting
field demonstration or voluntary trials (baseline survey).

2.2 Secure informed consent by demonstration farmers prior to project activities and share findings from
output 1 and 3 through workshops.

2.3 Describe the changes of understanding by demonstration farmers on the contents and purposes of
project activities and delineate the points to consider in the process of expansion of the mixed
cropping system.

2.4 Classify the environment of farmers’ fields from the viewpoint of landscape ecology.

2.5 Examine the sustainability of the mixed cropping system from the socio-economic viewpoint by
finding out farmers’ decision making criteria to adopt or reject a new cropping system, ways to use the
agricultural produce, and the change of perception on wetlands (farm household economy, labour
distribution survey).

3.1 Estimate the change of flood (surface) water of seasonal wetland based on regionally-obtained data
such as topography map, satellite image and measurement of hydrological conditions.

3.2 Analyze the water budget of seasonal wetland based on hydrological data ( precipitation,
evapotranspiration, subsurface percolation)

3.3 Analyze the dependence on flood (surface) water of small wetlands that are formed in the farmers’
demonstration/tria fields.

4.1 Conduct field demonstration with committed and hardworking farmers at their small wetlands, on the
rice-pear] millet mixed cropping system,

4.2 Conduct field trials at farmers who participate in trials on the rice-pear] millet mixed cropping system
voluntariiy.

4.3 Examine the rice-pearl millet mixed cropping system, which can preserve the water resources in
semi-arid region and cope with the yearly fluctuation of flood and drought, by incorporating the
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feedback from Output 2 and 3 to Output 1.
4.4 Carry out participatory research and extension by the Namibian researchersftechnicians on the
cropping system through opportunities such as field days.

(5) Project Site
The project sites are the Faculty of Agriculture & Natural Resources, Ogongo Campus, The University of
Namibia (UNAM) and seasonal wetlands in north-central Namibia.

(6) Target Group (beneficiaries)
The target groups are researchers of the Faculty of Agriculture & Natural Resources, UNAM, and farmers
in north-central Namibia.

(7) Project Duration
The duration of the Project is 5 years (February 28, 2012 to February 27, 2017)

(8) Counterpart Organizations
The counterpart organizations are Directorate of National Research, Science, Technology and Innovation,
Ministry of Education, and the Faculty of Agriculture and Natural Resources, UNAM,

2-2 Implementation Structure of the Project

The project activities have been conducted mainly by researchers of UNAM and Japanese experts with
collaboration by officials and extension officers of MAWF. Pro-Vice Chancellor of Academic Affairs and
Research of UNAM is involved in the Project as Project Director and Deputy Dean of Ogongo Campus of
UNAM is involved as Project Manager. The following figure shows the conceptual project implementation
structure.

Jica

Minlsry of Educalan Jotnt Coardinaling Committee (JCC) Hasdquartsrs 5T
\ - Membars - ,
UNAM, Mnlsiry of Educalion, MAWF

JICA, Japanasecassznhers/oxpan
Unharsityof Namibia {UNAM) i JICA Nemiblaaoffica

Managemant Commitiags (MC)

-Mombers -
UNAM, MAWF, and Japanese experk

hY ] {
Hamibian rassacchers (UNANG Sapanesaresenchers (1) nnd experis
-Projsci Directar ~Loader
«Projed Manager - Crop Gelence Team
« Assislant Projact Managers « Development Sclance Team
- Crep Scienca Team - Hydrology Team
« Develepmont Sclence Team - Project Coardinater
- Hydrolegy Toam
Sollaboaios ol MANE
- Chiot Agriculiural Extens lon Officor of Omusatl, Oshikete, Ohengweikd sid Oshana reglons
- Extension officars of aboew 4 reglons
Domansirationfarmars “olunlagr lamers
{0 farmens In3 ilages In 2013/14 cropplag tedton) {Aound BO farmors 20134 4 ezopping season)

(*1): Researchers of Kinki University, Nagoya University, Ryukoku University, University of Shiga Prefecture, and the Research [nstitute for

Humanity and Nature
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In order for assuring effective implementation of project activities, the following meetings were set up and

held regutarly or periodically.

T]tte_of Frequer}cy Main function Members
meeting of meeting
JCC (Joint Twice a year * To approve the annual work plan of the Project Director, Project Manager,
Coordinating | (held 4 times) Project, Namibian counterparts and persons
Committee) + To review the overall progress and concerned of UNAM, representative
achievemenis of the Project, of the Ministry of Education, Deputy

- To examine major issues arising from orin | Director of the Division of
connection with the Project, Agricultural Training (MAWF),

+ To work out the modification of activities Deputy Director of Plant Production
depend in Namibin the necessity, and Research (MAWF), Chief

+ To discuss any other issues(s) pertinent io Agricultural Extension Officer of
the smooth implementation of the Project, | Omusati Region (MAWF),

Agricultural Extension Officer of

Caprivi Region (MAWF), Japanese

experts, Representative of JICA office
MC Periodically - To create awareness to all stakeholders and | Project Manager, Campus Manager,
(Management | (held 7 times) implementing pariners about the project Farm administrator, Namibian
Committee) activities and objectives, counterparis of Crop Science,

+ To give advice and assist the Project on Development Studies and Hydrology
solving issues arising from the Project’s teams, Field Supervisor, Chief
day-to-day activities, Agricultural Extension Officer of

+ To propose parlicular issues for discussing | Omusati Region (MAWF), Chief
at the JCC, and Researcher (MAWF), and Japanese

* To raise Project issues which have not been | project coordinator ete..
resolved at the Management Committec to
the JCC and give feedback to project team

3. Achievement and Implementation Process of the Project

3-1 Inputs

3-1-1 Japan Side

{1) Dispatch of Japanese Experts

Two long-term expert (project coordinator/ training) and 12 researchers (as shoti-term experts) have been
dispatched to Namibia with expertise in the following areas: crop science, development studies, and
hydrology. The detailed information on dispatch of Japanese experts is shown in Annex 4.

(2) Counterpart personnef trained in Japan

Country-specific training on farmer’s participatory extension techniques for mixed cropping of rice and
pearl millet was carried out twice in Japan {in 2012 and 2013). Nine researchers of UNAM and 19
agricultural extension technicians of Ministry of Agriculture, Water & Forestry (MAWF) participated in
these trainings. Two researchers of UNAM are studying at post-graduate course level of the Kinki
University. Eieven researchers of UNAM participated in short-term research programs mainly at Kinki
University, The detailed information on trainings in Japan is shown in Annex 5.

(3) Provision of ¥quipment and Materials

Equipment and materials for research activities and the Project office has been provided by the Japanese
side. Equipment includes vehicles, copy machine, computers, printers, tractors, power tillers, rice threshers,
rice millers, irrigation pumps, Bowen ration measuring systems, rainfall measurement systems, surveying
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instruments, and soil sampling tools, etc. Total value of equipment and materials is US$567,000 dollars.
The detailed list of equipment and materials is shown in Annex 6.

(4) Local Operational Cost Borne by Japanese Side

Local cost borne by the Japanese side for the implementation of the Project is around 5.9 million NAD
(Namibian dollars; around US$560,000 dollars) as of July 2014. This includes the expenses for travel
expenses, meeting cost and other general expenditures for project activities. The detailed breakdown of
expenditures is shown in Annex 7.

3-1-2 Namibian Side

(1) Namibian Counterparts Involved in Project Activities

At the time of the mid-term review, a total of seventeen (17) counterparts including the Project Director,
Project Manager, and Assistant Project Managers are involved in project activities. All 17 counterparts are
researchers of UNAM. The detailed list of counterparts is provided in Annex 8,

(2) Project Operation Cost Borne by the Namibia Side

UNAM has borne operational expenses for travel allowances for Namibian researchers and inland
transportation cost for equipment as shown in the following table. The total amount of expenses disbursed
is cost 781,869.15 NAD as of December 2013 (equivalent to US$73,765 dollar approximately).

Descrintion Apr.2012- | Jan.2013- | Jan, 2014 - Total
P Dec. 2012 | Dec.2013 | Dec.2014 | (Unit; NAD)

Travel Allowance (within/outside Namibia)

341,949.15 | 239,920.00 200,000 781,869.15

Transport cost for equipment from Walvis Bay to Ogongo

(3) Provision of office space, land and facilities by UNAM
UNAM is providing various facilities for the Project activities such as office spaces, laboratories, green
house, crop experiment field and store rooms. The detailed information is shown in Annex 9.

3-2 Progress and Main Achievements of the Planned Activities

Project activities have been carried out in accordance with the PDM and PO since the beginning of the
Project. Project activities undertaken and their main achievements are presented in the table below. This
table shows the planned activities in the remaining project period at the time of the mid-term review based
on information provided by the project team members (Japanese experts and Namibian counterparts).
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Table: Progress and Main Achievements of the Planned Activities

Plaaned Acfivities in the

Activities Progress and Main Achievements Progress Remaining Period
1-1 Examine appropriate Various cultivation experiments (planting density and others) on rice and pear] millet mixed cropping Asplanned | Various cultivation experiments will

cuftivation methods to system have been carried out at the sloped experimental field (20 m x 20 meter), which has both wetland be carried out continuousty as

establish the rice-pearl and upland environments at the University of Shipga Prefecture, Japan. planned. Examination of a

mitlet mixed cropping At the Opongo Campus of UNAM, experiments on rice and pear] millet mixed cropping systems such as methodology to assess decp water

system. productivity, moisture physiclogy, sowing period, and moisture resistance, etc., have been conducted on use efficiency will be carried out
the sloped experimental field (160 m x 80 meter). At the same campus, experiments on cultivation continuously at the feld. Results of
techniques, fertilization, adaptability against flood and drought, ete., have been conducted, In addition, pot experiments will be compiled by
cuitivation experiments for establishing model mixed cropping systems have been carried out at the 9 March 2015.
demonstration farms (farmer’s fields).

i-2 Examine water-saving To examine water-saving cultivation techniques, examinations of groundwater control techniques have Asplanned | The results of water relation on
cultivation techniques by been carried out at the Lysimeter instalied field, Kinki University. Crop watcr physiological experiments mixed plants under drought and
methods including stable and water source analysis experiments bave been completed. As results of the experiments on rice and waterlogging conditions will be
isotope technique. pear] millet mixed cropping (planting at same plot), the findinps are that groundwater dependency rate compiled by March 2015, The

becomes higher and water use efficicncy is improved, Dasic examinations for developing measuring results of other experiments wiil be
techniques on water use efficiency for rice and pearl millet mixed cropping system were completed and compiled by the end of the project
field experiments are to continue. (Results of field experiments will be summarized in the Sth year of the period {Fcb. 2017).
Project (final ycar), As a result of pot experiments, it was learned that for rice planted fields water
dependency becomes dominant in the upper part of soil, while for non-planted rice fields, water
dependency becomes dominant in the lower part of sail.

1-3 Examine measures to deal | Basic experiments (using pot and field) on environmental stress (salinity, drought, and poor soil fertility Asplanned | Results of the following activities will

with environmental siress
such as flood and drought
as well as measures to
sustain the soil fenitity.

etc.) on mixed cropping have been conducted at Kinki University and at the University of Shiga
Prefecture. Pot rice varietal comparative research experiments on drought, selinity, waterlogging stress
tolerances were completed using 37 varieties of Asian rice; African rice and New Rice for Africa
(MERICA) werc carried out. Basic findings on pearl millet cultivation techniques showed that moisture
tolerance becomes high.

Soil samples were collected from seasonal river sides in Namibia for examining soil fertility of scasonal
wetlands (around 50 samples were collected). Examination on the degree of dependence on nitrogen
derived from organic matter was carried out to understand the measures for sustaining soil fertility.
Investigation on measures for sustaining soil fertility is underway in collaboration with Japanese
volunteers (JICA) who were dispatched to the Ogongo Campus UNAM. Since 2014, basic experiments
for incorporating cowpea in rice and pearl millet mixed cropping system has been started (cowpeaisa
leguminous and drought tolerant crop, and locally available).

be compiled by March 2016,
1} Accumulation of findings an
environmental stress responses of
the rice-pearl millet mixed
cropping through pot experiments
on salt accumulation, drought and
low nutrition,
2) Examnine nitrogen use efficiency
derived from organic matter for
rice-pearl millet mixed cropping.
Results of mid-term review on
basic examination of pot
experiments will bc compiled hy
March 2015.

Results of the foHowing activities will

be compiled by the end of the Project.
1) Inspect the amount of cow
manure to sustain the soil fertility.
2) Complete the terminal review
on field experiments,
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Planned Activities in the

Activities Progress and Main Achievements Progress Remaining Period
2-i Survey the socio-economic | Interview surveys on field demonstration farmers (4 farmers) and volunteer farmers {who participated in Delay to Supplementary survey will be
conditions and farm the field days} (including confirmation of intention to conduct mixed cropping) were caried out. After some carried out continuously for
operation of farmers who selection of target villages for the baseline survey, discussions on survey methods, implementation of extent strengthening UNAM's researcher’s
participate in conducting pre-test of the baseline survey, a baseline survey was carried out from February 4 to February 16, 2013 understanding on survey methods.
field demonstration or (370 farmers in 4 constituencies). The baseline survey was condueted at the village leve! where not only Comparative survey 1o the bascline
voluntary trials (baseline the field demonstration and the trial farmers exist but zlso at the villages where such formers do not exist. survey wilt be conducted in final
survey). The baseline survey plan was modificd to cnable the collection of necessary data on the villages where year of the Project.
field demonstralion farmers cxist. An additional survey will be conducted by the end of 2014. Compilation
(simple tebulation) of the collected data, which was obtained in 2013, was completed. Preparation of
village monographs will be completed by the end of September 2014.
2-2 | Secure informed consent by | Information on the objectives and the findings from the areas of Crop Scicnee and Hydrology have been Asplanned | Findings from the project activitics
demonstration farmers cxplained and shared with the demonstration farmers at the oceasions of various workshops, community are provided and shared with
prior to project activities meetings and field surveys, demonstrations farmers af the delivery
and share findings from of rice scedlings.
output 1 and 3 through
workshops.
23 Describe the changes of Monitoring activilies have been continuously conducied to grasps the conventional farming methods, As planned | Monitoring activities will be carried
understanding by understanding about the new mixed cropping techniques its practice by farmers, and changes on farmer’s out continuously.
dcmonstration farmers on understandings and their practices. In addition, development of various tools (by combining various tools
the contents and purposes of PRA (Paricipatory Rural Appraisal) such as farm sketch method, focus group interview, GPS
of project activities and technology, and setial photographs, elc.), so that the farmers themselves can speak with their
delineate the points fo understanding of research contents, is undenvay (by combining farmer’s subjective understandings and
consider in the process of actual field data). Location information of the 9 demonstration farmers collected using GPS are being
expansion of the mixed praccssed as GIS data
eropping system.
24 Classify the environment | A preliminery interview survey on ecological cnvironment of wetlands was conducted on 10 farmlands in | As planned | The obtained data will be compiled
of farmers® fields from the | the Onamundindi village from January to February 2013 and then, criteria to classify farmet’s recognition and survey is carried out
viewpoint of landscape of wetlands and the natural environment were decided. Criteria to classify small wetlands were also cantinuously.
ccology. decided. Selections of places for research (18 seasonal wetiands in 3 viilages, i.e, Onamundindi, Afoti
village, and Oshiteyatemo villages were selccted) and target farmers were instructed. A quantitative
survey on parameters of landscape {change of water level, precipitation, geographical features, vegetation,
and soil) and information collection about farmer’s recognition on wetlands and criteria for classification
were carried out. Supplementary surveys have been conducted continuously. Basic analysis has been done
using collected data. Interim summary on the results of basic analysis was presented at tbe Symposium
held in September 2014 (Windhoek). Evaluation on the mixed cropping systems from the viewpoints of
land ecelogy will be carried out by considering the results of supplementary surveys,
2-5 Examine the suslainability | A preliminary survey on heuschold economy and labour distribution was eonducted through focus group Asplanned { Method for measuring farmer's

of the mixed cropping
systcm from the
socio-economic vicwpoint
by finding out farmers”
decision making criteria to

discussions in September 2012, Surveys on farmer’s recognition on crop consumption and marketing
were conducted in the framework of the baseline survey. A survey using seasonal calendar and ranking
method was conducted at the Omagalanga village (around 20 farmers) and the farmet’s recognition of
crop consumption and marketing were grasped. In addition, supplemental surveys on the framer’s
recognition of conventional farming and the situation of trial of mixed cropping were conducted from

understanding and change of
pereeption (focusing severat trial
farmers) will be developed by the
end of the Project jointly by
researchers of UNAM and Japanese

9




q\f

Planned Activities in the

Activities Progress and Main Achievements Progress Remaining Period
adopt or reject & new April to May 2014. Surveys on the situation of mixed eropping were conducted on the farmers who researchers. In fifth year of the
cropping system, ways to received seeds from May to June 2014, Project, survey will be carried out by
use the agricultural Regarding “survey on farmer’s decision making criteria to adopt or reject new cropping systems and utilizing developed method if
produce, and the change of | survey on farmer’s change of perception on wetlands” and the “development of method that can survey possible.
perception on wetlands and analyze change of farmer’s understanding and recognition®, and surveys using various fechniques
(farm household economy, | including PRA tools as core approach, were conducted. Development of survey and analyzing methods is
labour distribution survey). | progressing.

3-1 Estimate the change of Activitics for estimating the change of surface water storage volume in the whole of the seasonal wetlands | As planned | I} Area of small wetlands will be
flood (surface) water of ercas have been carried ont in Jepan using topographic maps, various satellite images, and hydrological cstimated using data of topographic
scasonal wetland basedon | data collected in the Project target area. Then, time-series maps of water areas were produced by maps and aerial photographs.
repionally-obtained data matching up the Normalized Difference Polarization Index (NDPI) (which is calculated using microwave 2) Develop estimation method of
such as topography map, image data) and Normalized Difference Water Index (NDWTI) (which is calculated using visible and surface water storage volume in
satellite image and near-infrared image data). small wetlands by carrying out field
measurement of topographic surveys.
hydrological conditions.

3-2 | Analyze the water budget | Twenty-five units of tipping bucket rain gauges were installed in the range enst and west 180km, north As planned | 1) Develop spatio-temporal map on
of scasonal wetland based | and south of 60km, centered at the Ogongo Campus of UNAM in order to monitor the rainfall pattern of rainfall
on hydrological data the entire scasonal wetland arce (by latc November 2012). Subsequently, rainfalt data has been collected 2) Create time-series data of
{precipitation, continuously. The Bowen ratio measurement systems (3 units) were installed at the sloped experiment evapotranspiration at the experimental
evapotranspiration, field at the Ogongo Campus of UNAM in September 2012 and data has been collected continuously. fields
subsurface percolation) Seasonal change of evapotranspiration where rice and pear} millet mixed cropping has a different 3) Estimate subsurface percolation

situation was also analyzed. In Scptember 2013, one more Bowen ratio measurement system was installed volume
ata field which has a natural wetland future near the sloped experiment field. The quantitative evaluation
on effects of rice and pearl millet mixed cropping system against water balance of seasonal welland
{Onrdombe) was also carried out.
3-3 Analyze the dependence Samples of surface water, groundwater and rain water were collected at the north and central parts of the | Asplanned | 1) Identify water source for small
on flood (surface) water of | seasonal wetland areas in the 2012/2013 rainy season and stable isotope composition of the collected wotlands using stable isotope
small wetlands that are water samples were anatyzed. .
formed in the farmers’ Three demonstration farmers were selected from each sector (north, central and south) of seasonal technique.
demonstration/irial fields. | wetlands area (9 farmers in total) and groundwater observation wells were installed at the central part of 2) Create time-series data on water
smatl-area wetlands that the demonsiration farmers owned. Monitoring of groundwater lcvel was started level fluctuation
in the 2012/2013 riny season. Analysis of satellite data is being carried out jointly hy the Japanese and
Namibian researchers in charge and the Namibian researchers are carrying out land-cover classification
{GIS analysis).
It is expected that the water source of small-area wetlands will be identified after the analysis using stable
isotope technique.
4-1 Conduct field As mentioned above, 9 demonstration farmers were selected before the 2012/2013 rainy season and | Asplanned | 1) Continue planned activities

demonstration with
committed and
hardworking farmers at
their small wetlands, on the

demonstrative mode! experiments have been carried oot at the farmer’s ficlds. (At the small-area wetlands
of the demonstration farmer’s fields, mixed cropping model experiments (by the Crop Seience Team), the
farmer’s behavior survey (by the Development Studies Team), and water environmental surveys (by the
Hydrology Team) have becn conducted.)

2) Propose optimum mixed cropping
systems by the end of the Project,
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Planned Activities in the

Activitics Progress and Main Achievements Progress Remaining Period
rice-pear! millet mixed
cropping systen.

4.2 Conduct field trials at The number of trial farmers who showed willingness to practice rice cullivation remains in the range | Asplanned | Promote introduction of rice
farmers who participate in between 70 and 80 due to the worst drought in 30 years (in 2012/2013 cropping season} and drought in cultivation with farmer’s initiative
trials on the rice-pearl 20013/2014 cropping season, by the last year of the project.
millet mixed cropping
system voluntarily.

4-3 Examine the rice-pear] Feedback from Output 2 and 3 to Output 1 is progressing as planned through sharing information at the | Feedback is | Feedback of information will be
millet mixed cropping occasions of JCC meetings in Namibia and meetings which were held twice a year in Japan. carried out | continued regularly and activity 4-3
system, which can preserve in will be carried out in fifth year of the
the water resources in accordence | Project in full-scale.
semi-arid region and cope with
with the yearly fluctuation progress of
of flood and drought, by project
incorporating the feedback activities,
from output 2 and 3 to
ontput 1.

4-4 | Camy out pariicipatory Farmer participatory workshops have been conducted 8 times as shown in the following table, Participants | As planned | Farmer partigipatory workshop will

research and extension by

to workshops were demonsiration farmers, triaf farmers, researchers of UNAM and Japanese researchers,

the Namibian researchers/ | ctc. The field day was held 3 times, of which, workshops for farmers was held twice.
technicians on the cropping
system through -
opportunities such as field Date Title Venue Participants Contents
days. (farmers)
11 Sep.3, First Workshop Ohaingu 13 persons Survey on recognition of
2012 by the village (9 farmers) | 'hefarmers on the new
Development farming method {using
Studies Team The farm sketch method)
21 Sep. 6, Second Onamundindi 27 persons Ditto
2012 Workshop by the | village (20 farmers)
Development
Studies Team
3| Dec. 12, Third Workshop Omagalanga 18 persons Confirmaton about
2012 by the village {9 farmers) | Survey method for
Development bascline survey and
Studies Team discussion with farmers
about survey contents
4} Mar §, Fourth Workshop | Ogongo 30 persons Survey on recognition of
2013 by the UNAM (22 farmers) | the fermers on the new
Development farming method {(using

be carried out periodically,
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Activities

Progress and Main Achievemenis

Progress

Planned Activities in the
Remaining Period

Studies Team the farm sketch method)
Mar. 9, Fifih Workshop Ogongo 31 persons Ditte
2013 by the UNAM {22 farmers)
Development
Studies Team
Mar. 14, Sixth Workshop Omagalanga 17 persons Survey on recognition of
2013 by the village {8 farmers) the farmers on the  new
Development farming method (using
Studies Team seasonal calendar and
ranking method)
Dec. 17, Seventh Omagalanga 24 persons Explanation to farmers
2013 Workshop by the | village (23 farmers) | ontbe significance and
Development method of mixed
Studies Team cropping
Dec. 18, Eighth Workshop | Afoti village 41 persons Ditto
2013 by the {40 farmers)
Development
Studies Team
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3-3 Achievement of Qutputs
3-3-1 Output 1: [Crop Science] The rice-pear] millet mixed cropping system, which is adaptable to
the yearly fluctuation of flooding and drought as well as water-saving, is proposed.

Research activities for developing techniques to deal with flooding and drought conditions as well as water
saving are progressing steadily and various publications and presentations at academic
conferences/symposiums have been made. It is expected that several mixed cropping systems are
developed; combination of rice and millet, rice and sorghum, rice and cowpea.

Indicator 1-1): Number of presentations at academic conference/seminar in related areas such as crop
science and tropical agricolture (X times).

A paper was published in an international journal and other paper will be published soon in a journal in
Japan (2 papers in total). There are 2 more publications and 26 presentations at conferences/symposiums.
Detailed information on papers and presentations is shown in Annex 10.

Indicator 1-2): List of water-saving cultivation techniques with high water-use efficiency and of
cropping systems with high productivity under environmental stress such as flood and
drought.

Planting together “close mixed planting” method of rice and pear] millet is a candidate for water-saving
cultivation technique with high water-use efficiency. This cropping method has potential to mitigate flood
damage to millet. Currently, additional experiment on this cropping method is being carried cut. In addition,
the following techniques are also candidate techniques to be developed.

+  Mixed cropping in the water fluctuation zone

+  Ridge and furrow mixed cropping

+  Sequential ptanting after rain (rice transplanting in late rainy season, for example in March)

+  Selection of flood tolerant lines of millet

Five (8) cuitivation techniques will be developed by the end of the Project.

3-3-2 Output 2: [Development Studies] The methods to understand the change of attitudes and
perception by farmers, and socio-economic impacts on farmers through
introduction of the rice-pearl millet mixed cropping sysiem are established.

Development of methods to understand the change of attitudes and perception by farmers, and
socio-economic impacts on farmers are progressing mostly as planed and various presentations at academic
conferences/symposiums have been made.

Indicator 2-1); Records of changes in understanding by demonstration farmers on the contents and
purpose of the mixed cropping system,

A baseline survey and qualitative surveys were carried out at the villages where farmers, who participate in
the project activities, live. The collected data and information through these surveys are summarizing and
papers are also in preparation, Monitoring surveys will be carried out continuously and more papers will be
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made,

Indicator 2-2): Number of presentation on study methods of understanding perception and the
socio-economic impacts by researchers of UNAM (X times).

A researcher of UNAM made presentation at International Symposium (8-9 September, 2014) about
farmers’ perception towards adoption of rice and pearl millet cropping system, especially about adoption of
rice at farm level.

Indicator 2-3): Number of report at academic conferences/seminar on the evaluation method for
landscape ecology of the cropping system (X times).

From the start of the project up to now, 2 presentations on the evaluation method for landscape ecology of
the cropping system were made. There are 10 other presentations (related with researches of the
Development Sindies area) that were made members of the Development Studies team at international
and/or domestic symposiums. Detailed information of the presentations is shown in Annex 11.

3-3-3 Output 3:  [Hydrology]l The possible area of mixed-cropping field that does not modify the
water cnvironment of seasonal wetlands s estimated based on the water
budget/swater source analysis.

Various kinds of data have been collected and a method for estimating the possible area of mixed-cropping
field is developed and various publications and presentations at academic conferences/symposiums have
been made. A method for analyzing flood (surface) water volume fluctuation of small wetland is developed.

Indicator 3-1): Acquisition of data on the change of flood (surface) water, the water budget and the
dependence on flood (surface) water of small wetlands.

The following kinds of data have been acquired

1) Satellite image data (AMRS-E/ AMSR2, MODIS, and Landsat)

2) Precipitation data of 29 rain gauges

3) Evapotranspiration data at the sloped field in the Ogongo Campus UNAM

4) Percolation data using data of groundwater level monitoring tools (at the fields of 9 demonstration
farmers) (Seil property will be surveyed)

Monitoring and collection of above data, and data analysis are being carried out continuously.

Indicator 3-2): Number of presentations at academic conference/seminar in related areas such as the
potential cultivation area which does not affect the water environment (X times).

Since the start of the Project up to now, 2 papers was published in the international journal. 8 presentations
at international and/or domestic symposiums were made. Detailed information on papers and presentations
is shown in Annex 12.

3-3-4 Output 4: [Integrated Study of Agricultural and Social Scicnce] The cropping systems
proposed by the project are integrated through field activities.

4
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Research activities in the respective areas of Crop science, Development Studies and Hydrology are
progressing and research results have been shared with Namibian counterparts, Japanese experts, extension
officers, and farmers etc. Integration of research results of three areas are carried out hereafier.

Indjcator 4-1); Annual completion of hand-out on the mixed cropping system for researchers and
farmers at the field day

Method of mixed cropping systems has been explained to extension officers and farmers at the field days
and workshops. As for hand-out, leaflet was distributed at the farmer field day that was held in March 2013,
Main contents of the leaflet are technigues from seed selection to transplanting, and from rice harvest to
post harvest (threshing, selection, drying, milling and storage). There are English and Oshiwambo versions.
At the farmer field day in March 2014, a leaflet on *“Rice Cultivation, Harvesting & Post-harvest
Techniques”, which was modified from the previous version, was distributed. This leaflet is atfached as
Annex 13. Development of rice and pearl millet mix cropping system is progress, therefore, based on the
results obtained, preparation of hand-out on mixed cropping system will be started, The hand-out on the
mixed cropping system will be distributed at the field day which will be held in next March (in 2015).

Indicator 4-2): Execution of field days by researchers and technicians of UNAM on the mixed
cropping system.

As shown in the following table, the objectives of the Project and outcomes of the Project were explained at
the field days (3 times). Farmers, Head of Local Governments and Deputy-Minister of MAWF, etc.
participated in the field days and participants were more than 1,000 persons in total. (2 field days were
carried out for farmers and one of the filed days was held for students of primary and secondary schools.)

Date Venue Participants Contents
March 12,2013 | UNAM'S Ogongo 462 Explanation of the purpose of the Project and the experimental
Campus fields in the Opongo Campus and discussion on the Project.
Demonstration by agricuttural machinery which were procured
from Japan.
March 12,2014 | UNAM'S Ggongo 529 Explanation of results of the Project and method of mixed
Campus cropping.
April 29,2014 UNAM'S Ogongo 143 Practice on rice harvest and explanation on rice cultivation
Campus method to students of primary and secondary schools.

Total 1,134

3.4 Prospects for Achieving the Project Purpose
“Flood- and drought-adaptive cropping systems” are developed which can sustainably preserve the
water environment of semi-arid region.

Various research activities have been progressing well and the research results have been steadily
accumulated toward achieving the Project Purpose.

1t is important to prepare draft outlines of guideline for “Flood- and drought-adaptive cropping systems”.
Afler that, it will become possible to prospect achievability of the Project Purpose. Considering the facts
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that important and unique research outcomes have been produced, it is expected that the Project Purpose
will be achieved at very satisfactory [evel.

Indicator: Guideline for “Flood- and drought-adaptive cropping systems” is compiled.

Various research activities have been progressing in the areas of “Crop Sciences”, “Development Studies”,
and “Hydrology™. It is expected to develop a farming model of mixed cropping system that can conserve
the water environment in the fifth year of the Project by integrating research results of three areas. So far, a
draft manual on “rice cultivation, harvesting and post-harvest techniques (revised version in March 2014)”
has been developed in English and Oshiwambo.

Outlines of the guideline for “Flood- and drought-adaptive cropping systems” (purpose, target users,
contents etc.) are not discussed yet among Namibian counterparts and Japanese experts.

3-5 Implementation Process

Factors contributing to and impeding the effective implementation of the project activities are as follow.

(1) Factor contributing to

1) Extension officers of MAWF are involved in the project activities and taking important roles especially
for providing rice and mixed cropping techniques including distribution of rice seediings to farmers and
monitoring results of productions. This collaboration is necessary and effective for carrying out farmers’
field level activities smoothly.

2) Willingness of local farmers to participate in rice and pearl millet mixed cropping in their fields.

(2) Factors impeding
1) There are some Namibian counterparts who do not actively participate in all project activities. This
situation has brought negative effect for implementing planned activities and creating team work.

2) There are some Namibian counterparts who are not very motivated to carry out project activities due to
uncertainness about paper writing using collected research data.

4, Results of Evaluation
4-1 Relevance
The relevance of the Project is considered to be high based on the facts described below.

(1) Conformity with needs for increasing crop production in seasonal wetlands in north-central
Namibia

The agricultural sector of Namibia occupies 8.8% of GDP (estimation in 2010) and it is roughly divided
into the subsistence agricultural production in the northern area and the commercial livestock production in
the southern area. Namibia depends on imports for more than 50% of the country’s grain consumptions and
around 48% of rural households are dependent on subsistence agriculture. According to the report on grain
production and the situation of food in 2008 of MAWF, 54% of domestic grains (millet, sorghum, and
maize) were produced in 4 regions (Omusati, Ohangwena, Oshana, and Oshikoto)} of Namibia, all of which
are located in the northern sector of the country. The northern Namibia, where seasonal wetlands are
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formed, is located in the semi-arid zone, Annual rainfali of this area fluctuates widely in recent years and
river floods and droughts occur very frequently, Therefore, annual production of pearl millet, which is the
traditional crop in this area, is unstable and the degree of fluctuation is large.

This project is aiming to develop a new cropping system with water resource conservation techniques that
enables a certain degree of stable crop production even in flood or drought years. Therefore, this project is
consistent with the needs of farmers in the northern area of Namibia.

(2) Relevance to the national policies of Namibia

One of the visions of “Vision 20307 is to contribute towards food security and an increase income at the
household and national levels and also sustain and improve land productivity. One of the strategies of
“Vision 2030” is “adopting more adaptive and responsive agricultural methods, e.g. replacing a
moncculture of food and cash crops with viable intercropping systems, crop rotation or agro forestry™. One
of the priority issues of the economic sector of Namibia’s Fourth National Development Plan 2012/13 to
2016/17 is the agricultural sector and the target of the annual growth rate in the agricultural sector during
the period of the plan is 4%. Extended implementation of the “Green Scheme” and development of
drought-resistant crops are regarded as important in this plan. As an implementation strategy of the Green
Scheme Policy, promotion of efficient utilization of agricultural land and water resources and also
diversification of agricultural crops are considered important. Therefore, the objective of the project is
relevant to the important issues of these policies of the Government of Namibia.

(3) Conformity to the assistance policy of Japan to Namibia

One of the important issues of the assistance policy of the Government of Japan to Namibia is coniributing
to poverty reduction and the livelihood improvement of peoples in rural areas. The Government of Japan
has the intension to support human resource development that is necessary for effective and efficient
agricuitural development which the Government of Namibia is tackling for improving the problems of
poverty and low income of those living in poverty in the northern area of Namibia. This project is one
scheme within the climate change-responsive agricultural development program of the Japanese
Govemnment. Therefore, this project is consistent with the assistance policy of Japan,

(4) Appropriateness of the approaches taken by the Project

The main objective of the Project is to develop “flood- and drought-adaptive cropping systemns thereby
conserving water environments in semi-arid regions” by integrating research results of crop seience,
development studies and hydrology areas. In particular, the main goals are:

1) to propose a rice and pear] millet mixed cropping system that is adaptable to flooding and drought as
well as water-saving,

2) to establish methods to understand the change of farmer’s attitudes and perception on the rice and pearl
millet mixed cropping system and socio-economic impacts on farmers,

3) to estimate possible area for mixed-cropping based on the water budget/water source analysis, and

4) to propose a cropping system by integrating research results of the Project.

The Project approach is consistently considering the conditions of nature, water resources, and agricultural
production in the North-central Namibia and it can be thus said that the Project approach is appropriate,

(5) Comparative advantage of technical cooperation by Japan
Japan has long history and significant experiences on rice cultivation. Japan has accumulated research

: A

~55— -



results not only in Japan but also in Aftica. Japan has also techniques on water-saving cultivation,
socio-economic analysis, and hydrolegical analysis. The Nagoya University and the Kinki University have
experiences in introducing rice cultivation in semi-arid regions in Namibia from the early 2000s, These
universities received Namibian trainees to Japan and dispatched experts to Namibia. Thus, Japan has
technical advantages in introducing rice cultivation and the Japanese researchers concerned from the above
universities have knowledge on agriculture in semi-arid regions in Namibia. Therefore, it is very significant
to conduct technical transfer and capacity building to Namibian researchers through the joint research of
the Project.

4-2 Effectiveness

As mentioned, various research activities have been progressing well and the research results have been
steadily accumulated toward achieving the Project Purpose. The Project Purpose is expected to produce an
effective way forward mostly at the end of the Project, however, it is difficult to prospect precisely yet.

When research results of three areas (Crop Science, Development Studies, and Hydrology) are integrated
well, the overall effectiveness of the Project can be considered to be high.

4-3 Efficiency
The efficiency of the Project is considered to be moderately high based on the facts described below.

4-3-1 Inputs by the Japan Side

The experts (researchers) of the Kinki, Nagoya, Ryukokun, and Shiga Prefecture universities ete, have
visited Namibia periodically in shoit-term (10 to 20 days in most cases) and a project coordinator has
stayed in Namibia as long-term expert. It seems that the dispatch of Japanese experts is appropriate in terms
of number of persons, expertize, and research capacity, etc. It is however important to point out that there
are cases that Japanese experts visit Namibia when Namibian counterparts are very busy with the regular
activities.

Various equipment and materials for research activities have been provided by the Japanese Government
and it seems that the equipment has been utilized effectively for the project activities. However, there are
cpinion that additicnal measuring tools and weighing scales are necessary to monitor planted ateas at
farmer’s fields and crop yields.

As for the trainings in Japan, in most cases, trainings were effective in terms of strengthening research
ability of the Namibian counterparts and the extension officers. Especially extension officers expressed
usefulness of the training because they have learned not only rice cultivation techniques but also effective
communication methods with farmers. On the other hand, some Namibian counterparts pointed out that the
contents of the training do not include sufficient practical training.

4-3-2 Inputs by the Namibian Side

As mentioned in article on Input, a total of 17 Namibian counterparts of UNAM including Project Director,
Project Manager, and Assistant Project Managers are involved in project activities. A person was released
from member of crop science team for study abroad. One more person is going to study abroad. At the
beginning, number of Namibian counterparts was 9, so number of Namibian counterparts has increased.
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Numbers of members by team are 7 at Crop Science Team, 6 at Development Studies Team, and 2 at
Hydrology Team. It seem number of Namibian counterparts is adequate. However, there are some
Namibian counterparts in the Development Studies Team whose degree of involvement in the project
activities is low.

UNAM is facilitating various facilities and buildings for research activities, such as crop field, green house,
laboratory, store rooms and office spaces. It seems these facilities are effectively used for research
activities.

In terms of financial contribution to the Project, UNAM has made effort to allocate expenses necessary for
the project activities. However, there is tendency that the annual budget for the projeet is being reduced
yearly and there is limited budget for expenses necessary to carry out field surveys such as per diem and
local transportation expenses for Namibian counterparts. This financial [imitation has resulted certain
negative effect in carrying out field surveys effectively.

4-3-3 Project Management

As mentioned, in order to assure effective implementation of project activities, JCC and MC meetings were
held regularly or periodically. It seems that JCC meeting is functioning adequately for reviewing progress
of the project activities, approving work plan for next period, and discussing major issues arising from the
project implementation. Around 20 to 30 persons from UNAM, MAWEF, Ministry of Education, JICA and
Japanese experts participated in JCC meetings.

MC meeting deals with issues related with specific project activities and makes detailed plan of activities. It
seems that MC meeting is functioning very well for ensuring smooth implementation of the project
activities.

4-4 Impact
It is difficult to prospect achievability of the Overall Goal at present. A potential impact is observed.

4-4-1 Prospect of Achieving the Overall Goal

Overall Goal: 1. “Flood- and drought-adaptive cropping systems” are disseminated in
north-central Namibia to contribute to the food seeurity and cash income of Iocal
farmers.
2. “Flood- and drought-adaptive cropping systems” are considered in the
northeastern area of Namibia of high rainfall as well as in neighboring countries.

At the point of the Mid-term Review, it is premature to describe the possible level of achievement of the
Overall Goal in future.

ﬁndicator 1-1): Field day held regularly on the cropping systems.

As mentioned already, the objectives of the Project and outcomes of the Project were explained at the field
days. Farmers, Head of Local Governments and Deputy-Minister of MAWF, etc. participated in the field
days and number of participants is more than 1,000 in total. In order to disseminate “flood- and
drought-adaptive cropping systems”, which will be developed by the end of the Project, to farmers in the
north-central Namibia widely, the following issues are important.
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1) Continuation of collaboration between UNAM and extension officers of MAWF,

2) Implementation of activities for training of extension officers on “flood- and drought-zdaptive
cropping systems”, and

3) Allocation of necessary budget for extension activities like field days and demonstration farms.

Indicator 2-1): Regional research conference agreed and held together with the neighboring countries
on the cropping systems.

Two presenters from neighboring countries (Zambia and Botswana) participated in the international
symposium on “Agricultural Use of Seasonal Wetlands in Southern African Countries” (8 Sep. to 9 Sep.
2014}, The project team members created rclationship with the persons from neighboring countries at the
symposium, and this is an enfry point to hold similar regional research conference. It is expected that
similar research conferences/symposiums are held periodically in future utilizing the relationship built at
the symposium and seeking financial source for holding regional conferences.

4-4-2 Other Potential Impacts Observed

(1) Increase of farmers who have interest in rice cultivation

According to extension officers and farmers concerned with the Project number of farmers who have
interest in rice cultivation is increasing. When number of farmers who cultivate rice and they acquire rice
cultivation techniques step by step, it is expected that dissemination of research results (rice and pearl
millet mixed cropping systems) to such farmers becomes easy, because they have technical basis to grow

rice.

(2) Acquired knowiedge by extension officers

Foliowing the training for cxtcnsion officers in Japan, it is expected that the knowledge gained will be
transferred to farmers thereby leading to improved techniques in cultivation of rice and also mixed
cropping systems.

4-5 Sustainability
Sustainability of the Project is likely to be moderately high based on the facts described below

(1) Policy Aspect

As mentioned earlier in this report, food security and income increases, and diversification of agricultural
crops are considered as important issues by the Government of Namibia. Therefore, policy sustainability of
the Project will be secured.

(2) Institutional and Organizational Aspects

The Faculty of Agriculture and Natural Resources (FANR) is part of the eight faculties of UNAM and has
capable professors and lecturers. One of the campuses of FANR is the Ogongo Campus in north-central
Namibia where the main project activities are carrying out. FANR has a clear mission to promote
sustainable agricultural and natural resource development and management in Namibia, through teaching,
research and extension services to communal and commercial farming communities. The Project aims at
developing a “Flood-~ and drought-adaptive cropping systems™ which can sustainably preserve the water
environment of semi-arid region, therefore, objective of the Project is consistent with the mission of
UNAM and UNAM has organizational setup for carrying out this kind of research activities.
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(3) Technical Aspect

The Namibian counterparts are lecturers and technicians of the three departments of the Faculty of
Agriculture and Natural Resources of UNAM. In addition, extension officers and researchers of MAWF are
collaborating in the project activities. The following table shows number of teaching staff of three
departments and number of the Namibian counterparfs.

Department Teaching staff Technician Namibia counteg:;t:n{;Jr the Project (at
Crop Science 2 professors 1 technician 5 lecturers
1 senior lecturer 1 field supervisor
13 lecturers 1 institutional worker
Agricultural Economics and 1 professor - 6 lecturers
Extension 11 lecturers
Integrated Environmental 1 sepior lecturer 1 technicians 2 lecturers
Science 8 lecturers
Total 3 professors 2 technicians 13 lecturers
2 senior lecturers 1 field supervisor
32 lecturers 1 institutional worker

Continuity of lecturers and technologists of UNAM is expected to be retained , therefore, Namibian
counterparts will strengthen research knowledge and skills further in the remaining project period and
enhanced capacity of them will be utilized for research and teaching activities after the completion of the
Project. Around 20 extension officers are involved in the praoject activities for disseminating rice cultivation
techniques and mixed cropping system to farmers while receiving various trainings. When “Flood- and
drought-adaptive cropping systems” is developed, further capacity building to extension officers and
demonstration activities for disseminating developed cropping systems to farmers will be necessary after
the completion of the Project.

4-6 Conclusions

The Joint Mid-term Review Team has confirmed that the project activities have shown a good and steadily
progress in general. As the results of the project activities, scientific knowledge and information on rice and
pearl millet mixed cropping systems, methods to understand the change of attitudes and perception by
farmers, and socio - economic impacts on farmers, and water budget/water source analysis have been
produced as originally planned mostly, The summary of evaluation based on five evaluation criteria is
described in the table below.

Criteria Evaluation

Relevance High

Effectiveness | Expected to be high

Efficiency Moderately high

Impact ~-~ {Premature to assess)

Sustainability [ Likely to be moderately high

5. Recommendations
5-1. Recommended Actions to be taken by the Project Teams (Namibian counterparts and Japanese
experts) in the Remaining Cooperation Period
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(1) Mutuatly share challenges with all members of the Project Teams to achieve the Project overall
objectives.

The Project has three (3) Research Themes which are Crop Science, Development Studies and Hydrology.
Each Research Team (comprising of Namibian and Japanese counterparts) is involved in the project
activities and collaborative researches. It is important not only to recognize the Project Purpose but also to
collaboratively implement all project activities to the goal within each Research Theme as well as the
whole of the Project Teams.

The Joint Review Team is therefore making the following recommendations to address the observed
challenges in the first two and half years of the Project:

1) Establishment of the more concrete annual activity plan, Discussion and Approval by JCC

Confirmation of annual activity/research plan and the progress of planned activities to be discussed in JCC
half-yearly meeting. In order to further understand among the project team members, it is necessary to be
established the concrete annual activity plan/sheet which will include name of person in charge and
timeline with amended PO grid, discussed and approved it by JCC. Through this process, the project team
members is expected to understand the achievement degree of not only annual activities but also the whole
plan and recognized what the Project will be supposed to do in the rest of the project period.

2) Enhance the linkage among Research Team Members
There are Japanese researchers (Experts) and Namibian Counterparts in each Research Team and in some
case, Research Team members are physically separated so that the communication in daily basis is the key
factor for the Project. Each Research Team should nominate a person who is to monitor timely and smooth
mutual communication as Cc within the Research Team.

In order to strengthen the tight linkage among members in each Research Team, all project team members
should voluntarily participate in planned research activities. Participant in the research should be chosen
from researchers who have strong commitment to the Project.

(2) Advancement of discussion to embody the Project Purpase and Outputs

Approximately two and a half years have passed since the project commenced. Although the Project has
undergone two (2) severe droughts for the past cropping season, steady activities and progress have been
made. With taking the progress into consideration and to embody the Project Purpose and OGutputs in the
remaining of the project period, there are needs to develop mutual understanding in each Research Team
and the whole of the project team members.

Thus, the Project Team is recommended to refer to the suggested requirements as follows:

1) The embodied Guideline

[Guideline for “Flood- and drought- adaptive cropping systems™ is compiled] has been established as the
indicator of the Project Purpose. In order to further define the purpose of each activity in the rest of the
project period, it is necessary to discuss the contents of the guideline (purpose, target, contents and persons
in charge of writing etc.) and time schedule for producing the guideline.
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2) Implementation of intentional publication

The aim of the Project is expected not only international joint research for development of sustainable
agriculivral techniques in Namibia but also capacity development of researchers and technicians in both
Japan and Namibia. The project period is limited in 5 years, but the publication is regarded as the important
aspects for the presentation of the project oufcomes as well as improvement of research ability for
Namibian counterparts. In order to initiate further engagement with Namibian counterparts, it is essential to
prepare a plan and schedule for publications. Also it is important to include afl contributors to
peer-reviewed publications. In addition, to enhance capacity development, there are needs to write
peer-reviewed publications cellaboratively and execute mutual assistance among both sides.

(3) PDM Revision

Several quantitative indicators of PDM version 1 (for example, presentations at academic
conference/seminar} have not been decided with specific target numbers. It is necessary to decide target
numbers through discussions among the project team members and to approve revised PDM at the next
JCC meeting. The Joint Review Team proposes to add number of publications submitted to peer-reviewed
journals as new indicator for Output 1, 2 and 3. Proposed modification of PDM is attached as Annex 15.

5-2 Recommended Actions to be taken by the Namibian Authorities Concerned

(1} Budget aflocation to the project by UNAM

We appreciate ail the efforts done by UNAM to allocate necessary budget to the Project. However, the
amount of secured budget for the project activities has been decreasing yearly basis. Especially insufficient
payment of lunch allowance to Namibian counterparts due to budget shortage leads to delays and
cancellation of crucial activities such as field investigation. To implement these activities smoother in latter
part of the project period, we recommend that UNAM should commit itself to provide adequate funds
towards local field activities such as per diem and transportation for data collection and field works agreed
in the Record of Discussions,

(2) Coliaboration with MAWF
The collaboration between UNAM and MAWF is crucial to extend the cropping system that will be
developed by the Project. The Project has established positive relationship with MAWEF mainly in training
and extension of rice cultivation techniques. We expect that the Project keeps good relation with MAWF
and deepens partnership with them as the progress of the Project for effective extension of the cropping
system for benefit of Namibia.
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Anmnex 1 Schedule of the Mid-term Review

Activity
Date Prof, Omoregie & Mr. Takeichi & Mir. Dojun Dr., Kokubun & Place of stay
Dr. Indongo (UNAM) Mr. Oiwa (JICA) (Consuliant) Dr, Umemura (IST)
1 23-Aug Sat v : - .| Depart from Japan : : —
2 | 24-Avg | Sun - { Asrival in Windhoek Windhoek
%:08 Meeting at JICA Namibia office
3 | 25-Ang | Mon 16:00 Interview to a Namibian counterpart of UNAM (Mr, Angula, Windhoek
Nendamn campus )
Move from Windhoek to North (Oshakati ci .
4 | 26-Avg | Tue (public holiday; Heroes' Day} ) (Oshakali)
9:00 Interview to a Japancse expert (project coordinator) N
3 | Z--Aug | Wed 2:15 Courtesy call to Deputy Dean Dr. Joseph Njunge (Oshakatf)
9:00-16:00 Interview to Namibian counterparts of UNAM .
6 |28-Aug| Thu {Dr. Njunge, Mr. Ausiku, Ms, Shivolo, Mr. Hanguls, and Mr. Thomas) (Oshakati)
9:00-11:03 & 14:00~ 16:00 Interview to cxtension officets concerned of
7 | 29-Avg [ Fri ) the Outapi extension office of MAWF {(Oshakati)
4 : ) 13:00 Interview to a counterpart of UNAM (Mr, Shomagwe)
g | 30-Aug | Sat Depart from Japan Preparation of draft review report (Oshakati)
9 |31-Aug | Sun Arrival in Windhoek Preparation of draft review report Windhoek/ Oshakati
Move to North (SW101, Preparation of draft review report .
10 | 1S8ep | Mon 08:05am arrive Ondangws) (Oshakati)
11:00 Curtesy call to Deputy Dean of Ogongo Campus UNAM (Dr, Joseph Njunge) (Oshakati
12:00 Interview to a Namibian counterpart of UNAM (Ms, Niipele) )
11 | 2-Sep Tue - Site survey to demonstration farmers (Oshakati)
12 | 3-Sep | Wed - Site survey to demonstration farmers Depart from Japan (Oshakati)
- Compile the result of Interviews Arrival in Windhoek
13 | 4-Sep Thu - Internzl meeting Move to North (Oshakati)
: (Cndangwa)
14 | 5-Sep Fri Move ta North
09:00 Courtesy eall to Deputy Dean of Ogongo Campus UNAM (Dr. Joseph Niunge)
10:30 Intervisw to Namibian counterpart of UNAM (Mr. Awala and Mr. Lwiingn}
11:25 Interview to Namibian counterpart of UNAM (Ms. Hangula) (Oshakati)
13:35 Interview to Namibian counterpart of UNAM (Dr. Njunge)}
13:55 Interview to Namibian counterpart of UNAM (Dr. Kambatukn)
09:20 Intervicw to Fapanese rescarcher (Prof, Nishikawa)
10:30 Observation of the experimental ficlds in Ogongo Campus .
151 6Sep Sat 13:00 Interview to Japanese rescarcher (Prof. Hiyama) (Oshakati)
14:00 Interview to Japanese researcher (Prof, lijima)
Move to Windhoek (Flight 08:35am SW102, arrive Windhoek 09:40)
16 | 7-Sep Sun | - Internal meeting of Japanese review team Windhoek

- Debriefing draft review report by the Japanese Team to Japanese researchets




Activily
Date Prof Omoregie & Mr. Takeichi & Mr. Dojun Dr. Kokubun & Place of stay
Dr. Indongo (IINAM) Mr. Oiwa (JICA) {Consuitant) Dr. Umemura (JST)
17 | 8-Sep Mon | 9:00-16:00 International Symposium 2014, “Agricultural Use of Seasonal Wetlands in Southem Aftican Countries”, SATREPS Rice-Mahangu Project Windhoek
9:00-13:00 Symposium (second day Departure from .
18 | 9-Sep | Tue | 1400.16:00 Joint Coord(iuating o sittee (ICC) meeting Windhoek Windhack
19 | 10-Sep | Wed | 9:00-15:00 Joint review meeting by the Joint Review Team (discussion of the Joint Mid-term Review Report) Arrival in Japan Windhoek
20 | 11-5¢ Thu 9:00-10:00 Mecting with persons concerned of the Project for explaining results of the mid-term review S Windhock
P 10:00 Signing of Minutes of Mesting (M/M) inchoc
21 | 12-Sep Pri : , Report to JJCA Namibia office by the Japanese Team Windhoek
22 | 13-Sep | Sat | Departure from Windhoek by the Japanese Team —=
23 | 14-Sep | Sum Arrival in Japan —




Annex 2 Project Design Matrix (PDM) Version 1

Project Title: Flood- and Drought-Adaptive Cropping Systems to Conserve Water Environments in Semi-arid Regions
Project Site; Faculty of Agriculfure & Natural Resources, Ogongo Campus, The University of Namibia {UNAM) and seasonal wetlands in north-central Namibia
Target Group: Researchers of Facuity of Agriculture & Natural Resources, UNAM, and famers in north-centrai Namibia
Project Duration: February 2012 - February 2017 (5 years) Ver, 1 (10 Nov 2011)
Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Overall Goal
1. "Flood- and drought-adaptive cropping systems” are | 1-1) Field day held regularly on the cropping systems. « University of Namibla,
disseminated in north-central Namikia to contribute {o Ministry of Agriculture, or
the food security and cash income of local farmers, media reports
2. "Flood- and drought-adaptive cropping systems” are |2-1) Regional research conference agreed and held together with + Reference in regional
considered in the northeastern area of Namibia of high |the neighbouring countries on the cropping systems. research conference
rainfall as well as in neighboring countries.
Project Purpose + Extension works sustained
“Flood- and drought-adaptive cropping systems” are Guideline for "Flood- and drought-adaptive cropping systems” is - Guideline for “Flood- and]  and expanded.
developed which can sustainably preserve the water compiled. drought-adaptive + Understanding and
environment of semi-arid region. cropping systems” cooperation of neighbouring
countries obtained.
Cufput 1-1} Number of presentations at academic conferencefseminarin | « Proceedings of + Govemment policies on

1: [Crop Science] The rice-pearl millet mixed cropping
system, which is adaptable to the yearly fluctuation

related areas such as crop science and tropical agriculture (X
times).

conference/seminar
Progress report

UNAM on the mixed cropping system.

of floading and drought as well as water-saving, is | 1-2) List of water-saving cultivation techniques with high water-use] . Report on research
proposed. efficiency and of cropping systems with high productivity results
under environmental stress such as flood and drought.

2: [Development Studies] The methods to understand  |2-1) Records of changes in understanding by demonstration + Interview/questionnaire
the change of attitudes and perception by farmers, farmers on the contents and purpose of the mixed cropping + Progress report
and socio - economic impacts on farmers through system. « Report on research
introduction of the rice-peari millet mixed cropping  {2-2) Number of presentation on study methods of understanding results
system are established. perception and the socio-economic impacts by researchers of | . proceedings of

UNAM (X times). ) conference/seminar
2-3) Number of report at academic conferences/seminar on the

evaluation method for landscape ecology of the cropping

system (X times).

3: [Hydrology! The possible area of mixed-cropping field | 3-1)  Acquisition of data on the change of flood (surface) water, the | + Report on research
that does not medify the water environment of water budget and the dependence on floed (surface) waterof |  results
seasonal wetlands is estimated based on the water small wetlands. *+ Proceedings of
budget/water source analysis. 3-2) Number of presentations at academic conference/seminar in conferencel/seminar

related areas such as the potentia cultivation area which
does not affect the water environment (X fimes).

4: [Imegrated Study of Agricultural and Social Science] |4-1) Annual completion of hand-out on the mixed cropping system |- Progress report
The cropping systems proposed by the project are for researchers and farmers at the field day Report on research
integrated through field activities. 4-2) Execution of field days by researchers and technicians of resuits

seasonal wetlands remain
unchanged.

{Large-scale physical
planning or commercial
farming not introduced in the
seasonal wetlands.}

—5




. Narrative Summary Inputs Important Assumptions
Agtivi Namibia Side
1.1 Examine appropriate cultivation methods to establish the rice-peard millet mixed 1 Assignment of Counterparts + The implerentation
cropping system. + Project Director arrangement of the project
1.2 Examine water-saving cultivation techniques by methods including stable isotope + Project Manager sustained.
technique. - other necessary personnel
1.3 Examine measures to deal with environmental stress such as flood and drought as + Weather condifions are as
well as measures to suslain the soil ferility. 2) Provision of Faciiities usual without extreme
. i » . . + Ofiice space, working place, internet and other facilities drought or fleod.
21 Survey the socio-economic conditions and farm 1:|:}e(r;;mn1 of fanners) who participate (Ogongo Campus in the University of Namibia)
in conducting field demonstration or voluntary trials (baseline survey). . : : 3
2.2 Secure informed consent by demonstration farmers prior to project activities and Expenmental field and basic materials
share findings from output 1 and 3 through warkshops. 3) Local Costs
2.3 Describe the changes of understanding by demonstration farmers on the contents - Expensss for Namiblan researchers' activities (e.g
BFd purposes ?ft r;Inroje.(:t adc[ivitie§ and d;-:!Ineate the points {o consider in the process domestic trave! costs) ’
of expansion of the mixed eropping systemn. . . —
2.4 Classify the environment of farmers’ fields from the viewpoint of fandscape ecology. gﬁfgﬁ;ﬁp&n ;?;?J g::? (dsi!::}:oa-galzil?licg:igﬁg e
2.5 Examine the sustainabilily of the mixed cropping system from the socio-economic communication costs) !
viewpoint by finding out farmers’ decision making criteria to adopt or reject a new
cropping system, ways fo use the agricuttural produce, and the change of perception :
on wetlands {farm household economy, labour distribution survey). ‘T:)g%%g‘:ghgof Experts
. " Pre-conditions
3.1 Esfimate the change of flood {surface} water of seasonal wetland based on . Iéfcl,ﬂ'.ttim Z’;%Zﬁéi?éﬁg;g%ggg ment Sociolo
regiona!ly'qbiained dgta such as topography map, satellite image and measurement Hydrolagy, Crop Physiology Gle 0 graphg) W1, Conditions are safisfied to
of hydrological conditions. ) ) ) initiate the project as agreed
3.2 Analgz%;?e waler blirdget of sl?ason?j w;t;and base]d icj:m ;lydrologlcal data 2) Training in the Minutes of Meeting
recipitation, evapotranspiration, subsurface percolation . L
33 g)naly.g.e the dependence on flood (surface) w:ter of smalt wetlands that are formed Counterpart irainings in Japan for saveral researchers
in the farmers’ demonstrationfrial fields. 3) Provision of Equipment and Materials
41 C . . . . " * Vehicle (4WD)
. onduct field demonstrafion with commitled and hardworking farmers at their small Agricuitural machinery and equipment
wetlands, on the rice-pearl millet mixed cropping system, Analyticat instrument for crop physialogy
4.2 Conduct field trials at fam}ers who parlicipate in trials on the rice-peari millet mixed Meteorological instrument
cropping system voluntarily. ‘s . ;
4.3 Examine tg: rice-pearl millet mixed cropping system, which can preserve the water Tg?.:n;ré;raﬁq:cl‘z?nﬂén(gersonal computers, projector,
resources in semi-arid region and cope with the yeary fluctuation of flocd and pomge machine?y {copier, scanner)
drought, by incorporating the feedback from output 2 and 3 fo output 1. Cther necessary equipm'ent
4.4 Carry out participatory research and extension by the Namibian
researchersftechnicians on the cropping system through opportunities such as field 4) Local Costs
days. » _Share of training costs

“Flood- and drought-adaptive cropping system®: The farming system which secures food crop production by the subsistent farmers in both flood and drotught years by mixed cropping of rice
and pearl miliet.

T

‘

—v




Annex 3 Plan of Operation (PO) Version 1 (R/D)

Yer 1 (6 Nov 2011)

Schedile
Responsible Pessonnel 2012 2013 2014 2015 2016
1 4 7 1973 4 7 101 4 7 10{l 4 7 101 4 7 10]1
Namibia Jepan -2 9 1213 6 & 1213 6 -9 1213
i Ralit) -
Output 1 [Crop Science] The rice-pear] millet mixad cropping system, which is adaptable to the yearly Muctuation of flood and drought as well as water-saving, is proposed. .
L1  Examine appropeiate cultivation methods to establish the rice-peard millet mixed cropping system. UNAM KU, Usp
L1 Construct the sloped experimental fields with both wetfand and upland eavironments and conduct varous UNAM KU, USP
- cultivation experiments such as planting density end cultivar trils. g | e —
L12 Exzmina & methodology 10 assess the deep water use efficiency at field and por experiments. UNAM Ku ——————— *
113 Compike 2 mid-term review on basic cxamination of pot experiments. UNAM Ku [Em——
1.2 Examine water-saving cultivation techniques by methods incleding stable isotope technique UNAM KU, USP
121 Examine water relation of tixed planis under drought- and waterlogging- conditions by pot experiments. KU m-
122 Analyze water sources (rain water, wetland water, underground water) of mixed plants and caleu)ate the UNAM KU. USP
e dependence on deep water and deep water use efficiency by the stable {satope technigues. *
123  Examine the measurement fechnique of water use efficiency for the rice-pear] millet mixed eropping system. UNAM KU %
124 Complete the terminal review on fickd experiments. UNAM KU ————
L3 mmmummdcalmlhcnmmmmmsuchasﬂwdmddroug,htaswcilasmcasumlnsustamthcsml UNAM KU, USP
131 Accumulate findings on environmental stress responses of the rice-pearl millet mixed cropping through pot UNAM KU, USP
- experiments on salt scewmulation, drought and low nutrition. ! {
132 Examine nitrogen use cificiency derived from orpanic mater for rice-peasd pillet mixed cropping. KU —#
133 Campile & id-temn review on basic examination of pol experiments. UNAM KU ﬁ
1.3.4 Inspect the amount of cow manure 1o sustain the soil fertility. UNAM Ku #n
L35 Complete the terminal review on field experiments. UNAM KU ] “
Ouiput 2 {Developroent Studies] The methods o understand the change of aritudes end pereeption by farers, and secio - ecoaomic impacls on fammers through introduction of th rice-peas] millet mixed cmppmg gysiem are established.
o Survey the socio-cconamic conditions and farm operation of farmners who participate in conducting field UNAM NU.KU
i detnonstration o voluntary trials (baseline survey). !
251 Comprehend the socio-econamic conditions and farm operation of the demonstration/trial fanners. UNAM NU, KU “
212  Compile a mid-term revicw on the fidlings. UNAM  NU,KU —
Comprehznd the socio-ecoromic conditions and farm operations of farmers that addiivnally participate in the
213 vompret Socio= UNAM NU,KU ﬁ
2,14 Compile the terminal review on the fndings, UNAM NU —
Secure informed consent by demonsteation farmers prior (o project activities and share findings from outpur | and 3 ,
2.2 through workshops. UNAM NU, KU
221  Orpanize wotkshops for farmers. UNAM NU, KU — — —
Describe the changes of understanding by demonstration farmers on the contents ard purposss of project activities JR—
2 and delineate the points {0 consider in the process of expansion of the mixed cropping system. UNAM NI, KU
24 Classify the envivonment of fanners’ ficfds from the viewpoint of fandscape ecology. UNAM NU, KU
24.1 Conduet an interview survey for critenia of classification on kendscape ecology. UNAM NU, KU ! B —
242 Compile a mid-term review on basic findings. UNAM NU,KU | | ——

—




Schedule

Responsible Personnal 2014
WH 4 7
Namibia Japan -9
243 Evaluste the mixed cropping system {n farmers' fislds from the viewpoint of landscape ecology. UNAM NU, KU
Examine the sustainability of the mixed cropping system from the soelo-economic viewpoint by finding out fasmers’ | -
2,5 decision making crteria to adopt or reject a new cropping sysiem, ways to use the agricultural produce, 2nd the UNAM NU,KU
chrnge of perception on wetlands (farm househald economy, labor distribution survey).
25.1 Evaluate the farm housebold economy and [abor disttibution. UNAM NU, KU  eevem———————re etk — T m
152 Survey the ways to allocate the agricultursl produce to differend purposes. UNAM NLU, KU #
Swrvey the farmers' decision making ¢ritesia as to adopt or reject a new cropping system (seiting the criteria and
233 e preliminary asscssment) URAM N i
254 Evaluate the impacts on the demonstrationirial fanners, UNAM NU

Qutput 3 - [Hydrology] The possible area of mixed-cropping field that does not modify the water enviroament of seasanal wetlands is estimated based on the water badget/wster source anatysis,

Estimate the changs of fload {surface) water of scasons] wetland based on regionalty-obiained data such as

W

RIHN, NU

34 topography map, satellite image and measurement of hydrological conditions. . ] RIHN, NU
12 m acu;:m ::dget of sessonal wetland based on hydrological data (precipilation, evapotranspiration, UNAM RIERY, NU
321 Collect precipitation data using rainfal] gauges set up across the overall seasonal wetlands, UNAM RIHN, NU %
322 Estimate evapoiranspiration by the Bowen ratio measurement system set up in the campus of UNAM. UNAM RIHN, NU #
323  Estimate subsurface percolation by sof infltration tests in the local Gelds, UNAM  RIHN,NU ———————
13 g:ll;!:zc the dependence on flood (sirfece) waler of small wetlands that are formed in (e farmers’ demonstration/trial UNAM RIHN, NU
331 Estimate dependence of wetland water on flood waner and/or groundwater by the stable isctope technique. UNAM RIHN, NU e —————— ——_——
332 Estimate water aps in st wetlands by the analysis of lydrological tracers. UNAM “*

OﬁrpuM [Fntegrated Study of Agriculhwz] and Social Scieoce] TheErnpping systems propased by the project are integrated through field activities

Canduet field demonsteation with committed and hardworkinp farmers at their smatl wetlands, on the Hee-pear] millet

4l e cropping system. UNAM  KU,NU, USP
411 Demonsirate cultivaiion techniques at about three fanners' fields. UNAM KU, NU, USP — F—
412 Propose some farming models and expand them at farmers’ demonstration fields. UNAM KU, NU, USP M E———
42  Conduect field trials at farmers who participate in wrials on the ice-pear miller mixed cropping system voluntarty, UNAM KU, NU, USP
421 Try cultivation techniques depeadent on fasmers' votuntary ideas by providing rice scedlings 1o fammers. UNAM KU, NU, USP F _ T—— H—
Examine the rice-pearl millet mixed cropping system, which can preserve the water resourees in semi-ard region and I - |I - ||
43 cope with the yearly fluctuation of floed and drought, by incorporating the feedback from output 2 and 3 to output 1. UNAM KD, USP
431  Proposelhe famming model of mixed ciopping system that can conserve the water environment. UNAM KU, NUJ, USP [R————
Carry out participatory reszarch and extension by the Namibiant researchersiechnicizns on the ezopping system
44 through epportunities such as field days. UNAM KU, NU, UsP
441 Organize workshop by researchers who attend the technicat eraining courses. UNAM KU, NU, USP —— —

UNAM: University of Namibis, KU: Kinki University, MU: Nagoya University, USP: University of Shiga Prefecture, RIHN: Research Institute for Humenity and Nature



Annex 4 Dispatch of Japanese Researchers/Experts

Period of Dispatch 2012 2013 2014
No Name Field in charge Position Organization From To Bays | 2Q § 30 2 301401 10120301} 40
1 |Prof. Morio fijima Leader, Crop Science and | Professor, Facultyof  |Kinki University 26/0472012 | 07/05/2012 ] 12 | B £
Integrated Study of Agriculture 270082012 | 1470972012 19
Agricultural and Soctal 26/1212012 | 10012013 | 16
Seience 25/02/2013 | 17/03/2013 | 21 [ ]
25/0472013 | 04/05/2013 | 10 [
25/08/2013 | 07/09/2013 | 14 ]
23/11/2013 | 01/12/2013 9 1
2410202014 | 1770372014 | 22 ]
2410472014 | 03/05/2014 | 10 [ |
27108/2014 | 14/05/2014 | 19 | |
2 {Dr. Yuichiro Fujioka Development Studies PostDoc, Faculty of Kinki University 231042012 | 16/05720121 24 | A
Agriculture 02/09/2012 | 2200972012 | 21 n
02/1272012 | 16/03/2013 | 105 ]
09/04/2013 | 221052013 | 44 ]
17/08/2013 | 1470972013 | 20 [ ]
181172013 | 09/02/2014 | 84 ]
18/0272014 | 17032014 | 28 ]
14/0472014 | 18/0572014 | 35 ]
30/08/2014 | 14/09/2014 16 | |
3 IProf. Yoshiaki Nishikawa |Sub-leader, Development  |Professor, Faculty of  |Ryukoku University 02/09/2012 | 10/09/2012 9 i
Economics 01/01/2013 | 08/01/2013 8
08/03/2013 | 18/03/2013 1i a
29/012014 { 08/02/2014 | 11 |
30/08/2014 | 12/0942014 | 14 |
4 |Prof Tetsuya Hiyama Sub-leader, Hydrology Professor, Hydrospheric]Nagoya University 0216912012 | 14/09/2012 | 13
Atmospheric Rescarch 07/63/2013 | 161032013 | 10 n
Center 25/0812013 | 10/892013 | 17 [
27/08/2014 | 11/09/2014 16 [ ]
5 |Prof. Yasuhiro Lzumi Crop Science Associate Professor,  |University of Shiga 03/03/2013 | 31/03/2013 | 29
School of Prefecture 25/0412013 | 0610512013 | 12 [
Environmental 02/03/2014 | 260372014 | 25
Sciences 3010872014 | 12/0972014 | 14 ]
Dr. Toru Sakai Hydrology Project Scnior The Research Institute
6 Researcher for Humenity and 07/03/2013 | 16870372013 | 10 ||
MNature

g




Peried of Dispatch 2012 2013 2014
No Name Field in charge Position Organization From To Days |20 130} 401 10120130140 ] 10|20t 30] 40
5 [Pr. Koii Yamane Crop Science m@;ﬁ;f:cmyﬂf Kinki University 2500472013 | 06052013 | 12 1
8 |Dr. Yoshinori Watanabe {Crop Science PostDoc, Faculty of  {Kinki University 250472013 | 12/0572013 §{ 18 [ ]
Agriculture 0220372014 | 17/03/2014 | 16 ]
Prof. Takeshi Chta Sub-leader, Pevelopment  {Professor, Graduate Nagoya University ']
9 Studies School of 01/09/2013 | 14/09/2013 14
Bioagricultural
10 |Frof. Koichi Usami Development Studies Professor, Graduate | Nagaya University 194082013 | 31082013 1 13 &
School of International
Development 240772014 | 02/08/2014 | 10 i
11 |Mkr. Hisanori Tanaka Hydrology Technitian CLIMATEC, Inc. 01/09/2013 § 10/09/2013 { 10
12 |Ms. Tomoke Hasegawa  |Project Coordinator/ TrainingLong-term Expert JICA 30/03/2012 1 30/09/2014 | 915
13 |Ms. Mari Akiyama Project Coordinator/ TrainingLong-term Expert JICA 230872014 | 27022007 | o20 [ LV VT TLUOLT T TP 08P 0TI T01d
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Annex 5 Counterpart Personnel Trained in Japan

Training period
No, Name Position Department Instituiion Field/Name of the Course- Conlents ]miz;z:luc;::g From Ta Days
1 | HANGULA Martha Mweneni Lecturer Economics UNAM
2 |ANGULA Martin Ndinomupya Lecturer Economics UNAM ﬁpf;‘l?mt' m}c}.le; x":m"d !:ul
— " " e Project explained the theoreti
3 |THOMAS Benisiu Lecturer Economics UNAM backeround of the three h
4 [SHIVOLO Otilie Taiilombwele Lecturer Crop Science  |UNAM fields (crop science, development
. Field . {studies and hydrology) and research
5 |LWIINGA Teoflilus Taleni Supervisor Crop Science UNAM techniques o be used, and also the
6 |EMBUDILE Martin CAEC DEES, Omusati  |MAWF Farmers participatory extensionjexperiment sites at Kinki University,
- - technique course for mixed Ni University, University of N
7 |SHEEHAMA Patricia Ashipals AET DEES, Oshana  |MAWF cw;ﬁ‘;’g Eriomand ;“m S;m“’"‘"; fpees o | Magoya Univessity | 20127778 | 201278 | 21
8 [SHEEHAMA Pombili AET DEES, Omusati  |MAWF millet Institute for Humanity and Nature,
9 |IPUMBU Festus AET DEES, Omusati  |MAWTF Instructions on social science
- methods such as workshop
10 [PAULUS William Ngumbe Haishonga |AET DEES MAWF implementing method at farmer's
: N fiedd and method to extract the
11 |SHEEHAMA Paulina Nfunyzmbah AET DEES MAWF | ition of the farmers for new
12 |AMWAALWA Anna Ada AET DEES, Oshana  |MAWF cmppg,-ng method,
13 |UUSIKU Aina AET DEES, Omusati |MAWF
14 |Simon Awala Leciurer Crop Science UNAM Long-term research program | Graduate school (doctoral coursc) Kinki University 2013/4/15 | 201653131 1,082
15 |Frans Titus Technician Machinery UNAM
16 }Brendan Matomola Technician Agronanty UNAM
17 {Thullz Maharero Lecturer Economics UNAM
18 jMoris Eiscb Lecturer Economics UNAM Japanese rescarchers concemned to
19 |Patrick Kompeli ChicfART  {DRT MAWF :13 Emimdﬂgggﬂd the mmll‘hl
. ackground of the three researc
20 |Athon Wanga Senior ART  {DRT, Kavango MAWF fields and als the experiment sites gt
21 |Ujama Abird Mbunguha ART Plant Production MAWF Farmers participatory extensioa|Kinki University, Nagoya University,
Research technique course formixed  [University of Shiga Profecturcand | University | 2013/630 | 20137720
22 |Kaunapawa Shapenga AET DEES, Omusati  {MAWF  [croppingofriceand peart  |the Research Institate for Humanity | T\ 220Y8 University 2
23 |Otilic Nawa AET DEES, Omusati  JMAWF millet and Nature. The trainces participated
" T pre : T in "the International Symposiom
24 |Wilhelmina Amashili Smfm AET DEES, Omusatf MAWF 2013 Agricultural Use of Seasonal
25 |Agnes Akwenye Senior AET  {DEES, Omusati |[MAWF Weiland Formed in Semiarid Region
26 [Nikolaus Endjale AET o MAWF of Africa” at Nagoya Universily.
27 |Elikias Iyambo Senior AET DEES MAWF
28 |Taimi Ndin¢lago Nambantbi AET IDEES, Oshana  |MAWF
29 |George Haufiku AET DEES, Oshkoto |MAWF

g




Training period

No. | Name Position Department . | Institution | Field/Name of the Course - Conlents _Imi-phfn-c?‘:g' From To Days
30 [Dr. Jack Kambatuka Lecturer Environment  |[UNAM f:d“:;:h’:me essary skills 1o sudlyzs
Short-ferm Research Program | 'L o o o meteorological Kinki University | 2013/771 | 2013/7/14 14
31 [Ms. Johanoa Ngula Niipcle Lecturer Environment UNAM Instruments or satellites images
32 |Prof. F Mausse Dean UNAM 3:’;;“?:;3“‘" P"’i‘fﬁf_ﬁi‘:
33 {Dr. Joseph Njunge Deputy Dean  {Ogonge Campus  |[UNAM implemented in Japan and to share
Head of Short-term Research Program  jbasic knowledge about the research Kinki University 2013/7/8 2013114 7
34 |Dr. C Gwanama D cnt Crop Science UNAM conducted by crop science,
- development studies and hydrology
35 |Mr. Benisus Thomas Lectuter Economics UNAM team
36 |Mr. Pamwenafye Nanhapo Lecture Crop Science TINAM Long-term Research Program  (Graduate school {doctoral course)  |Kinki University 2014/328 | 201733 1,100
37 |Mr. Athon Malista Wanga Sealor ART  |DRT,Kavango [MAWF |Shortterm Rescarch Program | rovo pﬁ::‘c"r:;‘;gg fs‘" flood-drought  |yr:: i University 2004773 | 20141128 | 149
38 [De. Joseph Njungs Deputy Dean  |Ogongo Campus [UNAM  |Short-term Reseasch Program m““dmﬁm'” snalysis of seasonal oo Universiy | 201477710 | 20147718 | 9
Field P
39 |Mr. Teofilus Talzni Lwiinga . UNAM N Kinki University
Supervisor Short-term Research Program |2 5.c training for flood-drought 201473 | 0140814 | 43
Institution adaptive cropping system i
40 |Ms. Anna Shomagwe Worker UNAM Kinki University
4] |jMr. Benisus Thomas Lecturer Ogongo Campus  JUNAM Short-term Research Program fg’::;:: cprz Lc:it; D;;;;m -drought Rg‘ﬂ(}.o;l; 3:;‘; ity/ 2014776 201471126 21
DRT: Directorate of Research and Training
DEES: Dircctorate of Agricultural Extension & Engineering Services
AET: Agricuttural Extension Technician
CAEO: Chief Agricultural Extension Officer
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Annex 6 Equipment Procured by Japanese Side

(1) Equipment procured from Indonesia

ID | Delivery Date: Deseription of goods Model Qty Price (Yen) | Delivery Date Stored place PurposeofUse | Current Condition
1 Yanmar Diesel power Tiller YZC-DL 3 unit 1,172,793 Magazine under roof
One Power Tiller out of
2 09082012 Power Tiller | Yanmar Diesel power Tiller BROMO-DX 3 unit 967,608| 09/08/2012 Magazine under roof Tillage order.
One kept as backup.,
3 Spere parts of Power Tiller - 30 pes 166,900 Magazine room
1 é’nanfn:r Rice her w/ DB1000 3 unit Magazine under roof
Rice Throsher  |—— 646,207 Threshing | One kept as backup
2 Spare Parts for DB1000 w/ . 177 Magazine room
Engine pes s
3 Yanmar Reaper YAPI20 3 unit Magazine under roof
2112012 Reaper 1,510,578] 27/1112012 Harvesting Kept as backup
4 Spare Parts for YAP120 - 174 | pes Magazine room
Yanmar Rice Milling . -
5 . . Equipment w/ Engine YHPC200 2 unit Magazine uoder roof N
Rice Miller 3,728,482 Milling One kept as backup
6 Spare Parts for YHPC800 w/ -~ s4 Magazine reom
Engine pes agazine
Sub Total 8,192,658 Yen
1 US$= 102 Yen Conversion to US$ 80,320.18 UsS




(2) Equipment procured from Japan

Delivery Date | 100872012 |
CMNo. | ITEM Description of goods Quantity | Qty U‘z“f_é’r{)‘w AE“Yg";E Content Stored plece Purpose of Use cmn
-1 1 250,000] 259,000 Data Logger (for Bowen_1)
1-2 1 119,060 119,000 Channel Multiplexer
1-3 1 40,000 40,000 Relay Driver
14 3 50,000] 150,000 Surge Terminal array Bowen ratio
1.5 |Bowen Ratio Measurement System 1 20000] 20,000 Charge Controller | measurement at Running
— inglined experimental
1-6 1 1,000 1,000 Molded Case Circuit Breaker field
1 1-7 16 10 160} Fuse Installed in the sfoped filed
1-8 8 100 800 Fuse Box
1-9 1 73,000 73,0001 Measurement Box
1-10 1 500 500 Cover sheet
1-11 i8 for Bowen Ratio 1 200 200 Elastic
112 Mp;rsepurgsent System 2 100 200 Screwdriver (SparcParts) | (Spare Paris)
1-13 1 1,000 1,000 Communication Cable
2-1 1 250,000 250,000 Net Radiation Meter
2-2 2 111,000 222,000 Hygro-thermometer
2-3 1set 2 100,000 200,0004 Sun Shicld Shelter
2 2.4 3 32,000 96,000 TDR soil moisture sensor Installed in the sloped filed
2-5 3 18,000 54,000 Soil Thermometer
2-6 3 18,000 54,000 Water Thermometer
2-7 1 70,000 70,000 Soil Heat Flux meter
3.1 I 90,000 50,000 Tipping Gauge Bowen rutio
32 |Bowen Ratio Measurement System 1 40,000 40,000 Attachment for Rain Gauge . mcasumnt a
lostalled inclined experimental
3 3-3 1 158,000 158,000 Albedo Meter Rowen 3 field
3-4 1 60,000 60,000 3cup anemometer
3-5 1 100,000 100,600 Water gauge
4.1 1 20,000 20,600 Power Box
4.2 3 20,000 60,000 Battery Running
4 4-3 5 100 500 Clamp Installed in the sloped filed
4-4 1 20,000 20,600 Attachment Parls
4-5 1 1,000 1,000 Ground Rod
5 5§  |Bowen Ratio Measurement System 2 120,000 240,000 Soler Cell Pagel Installed in the sloped filed Ditto
61 1 239,000 239,600 Data Logger (for Bowen_f)
6-2 1 119,000 115,000 Channet Multiplexer
6-3 1 40,000 40,000 Relay Driver




CNo. | ITEM Description of goods ' Quantity | Qty U“({l‘,:;‘” A(‘;:E;“ ~ Content Stored place Purpose of Use c‘éﬁi‘.‘:ﬂ
6-4 3 50,000] 150,000 Surge Terminal array
6-5 |Bowen Ratio Measurement Systern 1 20,000 20,600 Charge Controller Ditta
56 1 1,000 1,060 Molded Case Circuit Breaker
6 6-7 16 10 160 Fuse Installed in the sfoped filed
6-8 8 100 800 Fuse Box
&9 1 73,000 73,600 Measurement Box
6-10 1 5004 500 Cover sheet
§-11 [Spare Parts for Bowen Ratio 1 200 200 Elastic
e T2 Messrentet System 2 100 200 Scrowdriver (SparcParts) | (Spare Pats)
6-13 1 1,000 1,600 Commusication Cable
71 i 250,000 250,600 Net Radiation Meter
72 2 111,000 222,000 Hygro-thermometer
73 2 100,000 200,600 Sun Shicld Shelter
7 74 3 32,000 96,000 TDR soil moisture sensor Installed in the sloped filed
7-5 3 18,000 54,000 Soil Thermosmeter
7-6 3 18,000 54,000 Water Thermometer
7-7 1 set 1 70,000 70,000 Soil Heat Flux meter
51 1 50,000 90,000 Tipping Gauge Bowen ratio
8.2 [Bowen Ratio Measurement System 1 40,000 40,000 Attachment for Rain Gauge  mmeasurement at
Installed intlined experimental
3 83 1 158,600 158,000 Albedo Meter Bowen 3 field
34 1 60,600 68,000 3cup ancmometer
3-5 1 140,600 106,000 ‘Water gauge
9-1 1 20,600 20,000 Power Box .
9.2 3 20,000] 60,000 Battery Running
9 93 3 100 500 Clamp Instalted in the sloped fled
9-4 i 24,000 20,000 Attachment Parts
9-5 i 1,000 1,000 Ground Rod
10 10 |Bowen Ratio Measwrement System 2 120,000 240,000 Solar Cell Panel Installed in the sloped filed Ditto
11-] 2 111,000 222 000 Hygro-thermomeler
11 11-2 |Bowen Ratio Measurement System 2 100,000 200,000 Sun Shizld Shelter Installed in the sloped filed Ditio
11-3 2 20,000 40,000 Attachment Parts
12-1 1 27,533 27,533 Tools Set with BOX New Laboratory
122 Spare Pasts for Bowen Ratio 12 856 10,270 Tron Pole
12 12-3 M ent System 1 535,823 55,825 ‘Wire and Wire Parls for pale nstalled in the sloped filed Ditto
12-4 10 2346 23,460 Parailel altachment
12-5 5 1,087 5,435 U-Bolt

—v




s . " Unitprice | Amount Current
. | ITEM t £ ] - . Content ¢
C/No. ) Description of goods Cuantity | Qty (Yen) (Yen) onten Stored place Purpose of Use Condition
13 13 |Water Level Gauge st | 25 51,000} 1,275,000 Weter Level Gauge Stolen aficr installation W""”alt“\:ftﬁ“ds“’i“g Running
14~38¢ 14~38 25 86,500f 2,162,500 Tipping Bucket Rain Gauge X
. Installed in 25 farmers' . .
39 3% [Rainfell Measurement System 1set 25 14,000 350,000 Date Logger Filed Rainfall Measurement Running
40 40 25 500 12,500 Accessories: Box, Bolt sct, Band
41 41 1 20,000 20,000 Polyethylene Bottle for Tritium Analysis
42 42 |Rainfall Measurement System 1 set 1 70,600 70,000} Glass Bottle Set for CFCs Analysis New Laboratory Rainfall Measurement]  Running
43 43 1 220,000 220,000 Peristaltic Tubing Pamp for CFCs Analysis
44-1 1 76,000 76,000 HOBO Weather Station Logger
44-2 i 36,000 36,000 Solar Rediation Sensor
44-3  |Weather Station 1 29,000 29,000 Temperature/RH Sensor Installed in Afoti Village Running
44 444 1 set 1 38,000 38,0001 Photosynthetically Active Radiation Sensor Weather observation
44-5 1 12,000 12,000 Solar Radiation Shield
446 1 17,000 17,000 HOBOware Pro Softlware
Spare Parts for Weather Stati > . Offi
Y on 1 2,000 3,000 USB Interface Cable oe (Spare Parts)
Sub Total 9,711,243 Yen
1US$=102 Yen | Cow }: ’?‘,f;““ © 1 9520826 uss




(3) Equipment procured from Japan

| DeliveryDaie | 250172013 |
C/No. | ITEM Description Quantity U‘;i}:;“ A(’;';";;‘t Conteat Stored ptace Purposcof Use | Cusrent Condition
. ; Cenbrifuge 5810 {230V 50-60Hz) (5810
000.017)
1 12 Centrifuge 1set 1 613,000 613,000 Roter key Crop Labo In use
1-3 1 Power cable
1-4 1 Operation manual
Roter A-4-62, incl. 4 x 250 mi rectangul Centrifuge
oter , incl. 4 x Br
21 1 274,000 274,000 buckets (5810 709. 008)
Accessories for
2.2 2 24,700 49,400 ter 7-18 ml (5810 756, 00
2 Ceatrifuge 1 set adapter ( 6) Crop Laba (Spare parts)
23 2 24,700 49400  adapter 50-75 ml (5810 760. 003)
24 2 24,700 49,400 adapter 80-120 mi (5§10 761.000)
3 3 Super Freezer 1 set 1 472,237 472237 Super Freezer LABOS Lsaboratory Keep samples In use
4 4 Refrigerator 1 set 1 560,502 660,502 Refrigerator URD-180 RE3 Leboratory m{pmand In use
If not in use stored .
S~a0 | 5~40 Bird Net 1 box 36 22050 | 793,800 Bird Net in Leboratory or | 1C oul Dird dAmages | L eriment
. to crop at fields
Magazine room
If not in use stored
41~50] 41~50 Paper Bag 1000 sheets/unit|{ 10 15,000 150,000 Paper Bag in Laboratory or Sempling For cxperiment
Magazine room
H not in use stored
51 51 Color Mesh Bag 1000 sheets 1000 48 48,000 Color Mesh Bag in Laboratery or Sampling For experiment
Magazine room
Sub Total 3,159,735| Yen
1USS=102 Yen Conversionto US$- |  30,977.83|US$




\

(4) Equipment procured from Japan

{ Delivery Date | 25012013 |
. ‘ Unit price. Amount e
- C/Mo. | ITEM Deseription Qty Conlent Stored place Purpose of Use | Current Condition
(Yem) | (Yen) _
1-1 jAccessory for measurement equipment 5 14,400 72,000 Core catcher soil sampling parts
1 12 |Acoessory for measurement equiprment 4 18.900] 75,600 Extension lod for soil sampler Megazine room ’I}n‘:ummﬂ’s:g:;l’; Tnuse
1-3 [Accessory for measurement equipment 2,000 4,000 Pelyvinyl chloride ( PYC ) Pipe
46,400 FX1200[-JA S/N 15413705 . .
2 2 |General-purpose balance 1 71,350 — Crop Labo Weight measuring In use
24,9904 FXI-09-JA Built-in rechargeable battery
46,400 FX1200{-JA 5/N 15413704 .
3 3 |General-purpose balence 1 71,390 — Laboratory Weight measuring In use
24,930 FXI-09-JA Built-in rechargeable battery
46,400 FX12001-JA 5/N 15413585 i
4 4 |General-purpose balence i 71,390 S Laboratory Weight measuring In use
24,990 FXI-69-JA Built-in rechargeable baftery
] 116,500 HR250AZ-JA 5/N T1100705 . .
5 5 |Analytical balance 1 141450 —~ Crop Labo Weight measuring In use
24,990 HRA-09-JA Built-in rechargeable battery
. 116,500 HR250AZ-JA S/N T1100692 ) 3
6 6  |Anaiytical balance 1 141,490 — Laboratory Weight measuring In use
24,990 HRA-09-JA Built-in rechargeable battery
. ) 116,500 HR250AZ-JA /N T1100571 . .
7 7  |Analytical balance 1 141,450 — Laboratory Weight measuring In use
24,990] HRA-09-JA Built-in echargeable battery
8-1 1 259,000 259,000 Data Eogger (for Bowen_1)
8-2 1 119,000 119,000 Channel Multiplexer
8-3 1 40,000 40,000 Relay Driver
8-4 3 50,000 150,000 Surge Termigal array
8-5 1 20,000 20,000 Charge Controbler
8-6 1, 1,000 1,000 Molded Case Circuit Breaker
8 8.7 |Bowen Ratio Measurement System 16 160 Fuse Installed Hawen ratio Runni
- o ys 10 measurement unning
8-8 8 100 860 Fuse Box
8-9 1 73,000 73,000 Measurement Box
8-10 1 500 560 Cover sheet
8-11 1 200 200 Elastic
8-12 2 100 200 Screwdriver
8-13 1 1,000 1,000 Communication Cable
9-1 1 250,000 250,000 Net Radiation Meter




C/No. | ITEM Description Qty U“&‘.f;;“ A(‘Y“‘::;“ Content Storedplace | PuposeofUse | Current Condition
9.2 2 111,060 222,000 Hygro-thermometer
83 o 2 160,060 200,000 Sun Shield Shelter
Bowen Ratio Measurement (Heat balance A Bowen ratio .
9 94 5 3 32,000 96,000 TDR soil moisture sensor Installed o ent Running
9-5 3 18,000 54,000 Soil Thermometer
9-6 3 18,000 54,000 Water Thermometer
97 1 70,000 70,000 Soil Heat Flux meter
10-1 1 90,000 90,000 Tipping Gauge
10-2 1 40,000 40,000 Attachment for Rain Gauge
Bowen Ratio Measurement (Air quality Bowen ratio .
10 10-3 measuring i cal) 1 158,000 158,000 Albedo Meter Installed measurement Running
104 1 60,000 60,000 3cup anemometer
10-5 1 160,000 106,000 Water gavge
11-1 3 20,000 20,000 Power Box
11-2 3 20,000 60,000 Valve Regulated Lead-Acid Battery )
11 133 }Accessories of Bowen Ratio Measurement 5 100 500 Clamp Installed Bowen matio Running
measurement
114 i 20,000 20,000 Attachment Parts
11-5 1 1,000 1,000 Ground Rod
, Bowen ralio
. ) \
12 12 JAccessories of Bowen Ratio Measurement 2 120,000 240,000 Solar Cell Panel Installed ment Running
13 i3 |Soil Sample Remover H 10,950 10,950 Seil Sample Remover Laboratory Soil sampling I use
14 14 |Sieve 1 4914 4914 Sieve Laboratory Sieve of soil In use
15~20 | 15~20 [Plug tray 6 16,800] 100,800 Cell Tray (100sheets/unit) Ienotin uscstored }o - hivation Inuse
in Magazine room
Sub Total 3,307,264|Yen
1US8=102 Yen Conversion to US§ 32,424.16]US3




(5) Equipment procured from Japan

Delivery Date 25/01/2013
C/No. | ITEM Description ‘Content Qty U?;ggm Amount {Yen) Stored Place Purpose of Use Condition
Tractor Tractor (EG231, VXUKS6ME) 1 2,334,000 2,334,000 Magazine under shade Tillage Inuse
Deep cultivator Deep cultivator (GS155T,RTD) 1 545,000 545000 Magexine under shade Tillage Inuse
Multi Retary Multi Rotary (R31220MK) 1 471,000 477,000 Magarine under shade Tillage Inuse
4-1 Sun viser Sun visor (ST33C, TNTH) 1 53,000 53,000 Attachment to tractor
4 42 3P Toplink 3P Toplink (3P—CT340) 1 16,000 32,000 Attached to the tractor Attachment to teactor In use
43 3P Toplink 3P Toplink (3P~-CT3404) 1 16,000 32,000 Attschment to tractor
5-1 Ridger Ridger (VI7TA, UNTH) 1 25,000 25,000 Magazine room Tillage Inuse
52 Attachment for ridger Attachment (UTKSRA,UNTA) 1 10,000 16,000 Tillage
53 Rear wheel Rear wheel {cage wheel set) (593113) 1 24,000 24,000 Attaschment to tractor
54 Front Weight Front Weight (ITS100-31001) 1 6,000 24,000
Aftached to the tractor n use
5-5 Front Weight Front Weight (ITS100-01002) 1 6,000 24,000
Attachment to tracior
56 Front Weight Front Weight (ITS100-01003) 1 6,000 24,000
57 Front Weight Front Weight (ITS100-01004) 1 6,000 24,000
58 Gasket (Cylinder head) i 8,400 3,400
59 V belt 1 2,250{ 2,250
510 Solenoid 1 9,900| 9,900
5-1t Bulb COM 3 18,300 54,900
5-12 Hose 2 525 1,050
5-13 Nozzle sheet 3 195 585
5-14 Filter {Lubricating oil) 2 1,050 2,100
515 Element (oi water separation) 2 1,005 2,010
5-16 Filter {fucl) 2 1,440 2,880
517 Element (outer) 2 5250 10,500
5-18 Element (safety) 3 4,500 13,500
519 Seal 1 1,800 1,800
520 Fuse SA 35 180 900
521 Spare parts for tractor Fuse 10A 2 180 3601 Magazine room Spare parts for traclor (Spare parts)
5 522 Fuse 15A 2 180 360
523 Fuse 204 2 180 3601
524 stow-blow fuse 80A 1 300 300
5-25 stow-blow fuse 60A i 945 945




CiNo.

Content

Unit price

ITEM Description " (Yen) Amount (Yen) Siored Place Purpose of Use Condition

526 Start switch 1 3,900 3,900

527 Pin (Jift york) 4 525 2,160

5-28 Seal QLE578016.5 2 3,500 7,800

5-29 Seal QLNY527514.5 2 6,600 13,200

530 Clutch disk 225 1 20,100 20,100

5-31 Filler 2 3,750 7,500

532 Ball socket kack pin CMP 4 258 1,020

533 Snap pin JASO 16 10 75 750

534 Check chain CMP 2 12,300 24,600

5.35 Holder (cover side) 2 1,425 2,850

5-35 spacer 2 840 1,680

5-37 seal cap BP35210 1 750 750

538 oif seal QLNY40721516 1 3,150 3,150

5.39 Atteched to rotery oil seal QLFY508014.5 1 4,200 4,200]  Attached to the rotary Spare parts for rotary (Spare parts)

540 ofl seal SC45x62x09 i 435 435

541 Finger KIT {32 pin) 2 20,700 41,400

542 Pin 1580 4 1,290 5,160

5-43 Lock pinCMP 4 255 1,020

61 The P’“"gn";“fﬂmﬁ:}iﬂm steel 18 130,700f 2,352,600

The product made from a Stainless steel
] 62 Bed for crop cultivation prod {Imm in thickness) ¢ 92,600 335,600 Instalted in the greenhouse | Equipment for hydroponics In use
: Water level control sct consists of C-type Bulb
63 Socket, Lock Nut, Washer, Packing {smalf size),} 24 1,055, 25,320
Packing (large size)

-1 Garden Watch Cam 10 19,490 194,900

72 Manual 10 100 1,000

-3 . . CcD i0 500 5,000 ] .
B el 0 on o] el et | A aren bt | g

-5 Rod 40 1,000 40,000

7-6 Jaint 10 500 5,060

77 Adapter 10 500 5,000

&1 Surveying instrument Alvminum Stuff mini M-33FZ 2 1,300 3,000 Crop Labo Topographical survey In use
< B2 Surveying instrument Aluminum Cross ACR-110 2 6,300, 12,600 Crop Labo ‘Topographical survey In use

~—




Cvo, | 1TEM Description Content Qy U?Ei‘,f;“ Amount (Yen) Stored Place Purpose of Use Condition
i 83 L. Pole for super reflection 100 SRT-0100PS 1 13,000 18,600 Crop Labo Topographical survey Inuse
Suryeying instrument
84 Level 1 940 940 Crop Labo Topographical survey Inuse
| S urveying nsrument Stake AK-250 500 9% 42,000 I‘““‘"i‘t"‘i?g’m;m"“’ Topographical survey inuse
9 9-2 Level M-30 3 8,000 24,000 Crop Labo Topographical survey In use
93 Fand lovel Hand level 2 9,623 19,246 Crop Labo Topographical survey In use
94 Hand level {(equipped telephoto and angle) 2 15,103 30,206 Crop Labo Topographical survey inuse
10-1 Rain gavge Tipping bucket rain gaugs RT-5E 1 05,000 95,(?00 Fanmes house Rainfall measuring Running
10 102 Datalogger UA-003-64 1 20,000 20,000
103 Waler level gauge Water level gauge U20-001-01 5 54,000 270,000 Fermers house Water fevel measuring Running
il-1 Hexacopter HE01G 1 236,190 236,190
it b2 Hexacopler Camerm mount 1 35,000 35,000 Qffice In use
11-3 Attachment (propeller) 1 2,000 2,000 . .
124 Transmitter 1 70,000 70,000 Toking aerial photograph
12 12-2 | Hexacopter{accessories) Camera COOLPIX P330 1 36,000 36,000 Office Inuse
12-3 Controller 1 45,000 45000
13-1 Spatula spatula 180mm 1 936, 936
132 Spatula spatula 150mm i 1,134 1,134 Labo, Crop Labo Distribute Reagent Ituse
13-3 Spatula spatula 240mm 5 293 1,465
13 134 Filter Filter 3 8,610 25,830 Laha, Crop Labo Filtering Inuse
13-5 Adaptor for air pump Five-lot tap 5 2,958 14,790 Labo Accessory for air pump Inuse
13-6 Adaptor for air pump Three-lot tap 30 314 11,220 Labo Acesssory for air pump In use
13.7 Balance dish Bafance dish 1000 6,800 Labo Cultivation of crop seedlings Inuse
141 | Accessory for EC meter EC electrode 1 28,350 28,350 Labo E;';“;f;ﬁ:f‘.f;:? (Sparo pests)
142 Accessory for pH meter PH electrode 1 27405 27,405 Labo Measuring soil pH (Spare parts)
14 14-3 Plastic bag Plastic bag A8 5 576 2,880
144 Plasl%c bag Plastfc bag D& 5 794 3,970 Labo, Crop Labo Keeping samples Keeping samplos
14-5 Plastic bag Plastic bag H8 5 1Ii5 5,575
146 Plastic bag Plastic bag J8 5 1,796 8,930
15-1 Soil survey handbook Soil survey handbook 3 2436 7.308 Oiffice, Crop Labo Reference for soil sampling In use
152 | Scil sampling accessories Soif sampling accessories 5 10,950 54,750 Crop Labo Soil sampling Inose
15 15-3 } Soil sampling accessories Soil sampling accessories 5 10,950 54,750 Crop Labo Sail sampling Inuse
154 Clinometer Clinometer 3 10,000 30,000 Crop Labo Topographic survey Inuss

—gY
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cvo. | ITEM Description Content Qy U’Ei;f;‘” Amount (Yen) Stored Place - Purpase of Use Condition
15-5 Soil cotor chart Soil color chart 2 20,948, 41,896 Office, Crop Labo Determine color of soil Inuse
16 16 Sieve 2mm Sieve 2mm 5 4,914 24,570 Crop Labo Sieve soils Inuse
. 17-1 Fixed angle rotor Fixed angle rotor 70,000 Labo Spare part for centrifugal Tn use
172 Syringe Syringe 3 2,621 7,863 Labo, Crop Labo Spare part for centrifugal In use
13 18 Pch*f desh Pc!.rf desh 1 35,265 Libo Germiration for rop I use
19 19 Petri desh Petri desh 1
20-1 Pipette tip Pipette tip 10mL 2 5,712 11,424
20 202 Pipette tip Pipctte tip SmL 1 4,872 4872 Labo Tip for pipette In use
20-3 Pipetie tip Pipette tip 1mL 1 2,100 2,100
21 21 Centrifuge tube Centrifuge tube 1 13,200 Labo For centrifugal Inuse
22~51 1 2~51 Plastic pot Plastic pot  1/2000a, Gfunit 30 13,167 395,010 Mapgaxine and stare room Pot for crop cultivation In use
52~55} 52~55 Plastic pot Plostic pot 1710000z, 60/unit 35,910 143,640 Magazine and stare room Pot for crop cultivation Inuse
56~621 56~62 Cell Tray Cell Tray 72ceils, 100/unit 7 11,500 80,500 Laboratory, Magazine Pot for crop cultivation In use
63 63 Cell Try Cell Tray 25¢cells 10 267 2,670 In use
64 64 Cell Tray Cell Tray 25cells 10 267 2,670 Inuse
65 65 Cell Tray Cell Tray 25cells 10 267 2,670 Inuse
P 66 Cat guard Cat guard 20 100 2,000
67 67 Cat guscd Cat guard 20 100 2,000 Laboratory, Magazine Cultivate seedlings for Inse
68 68-1 Cat guard Cat puard 10 100 1,600 cxpenment
682 Root shading sheet Root shading sheet 5 4,372 24,360
69 69 Styrene board Floter 5 2,400 2,400 Far ¢rop cultivation Inuse
70-1 (C-52-SF Szmple Chamber for PSYPRO 8 111,300 $90,400
02 Caple holder (7 x 1.25mm) 8 5,250 42,000
0 | 703 S“"“Pifsi,';f:g“ for Caple holder (7 x 2.5mm) B 5250 42,000 Laboratory Inuse
704 Caple holder (7 x 4.5mm) 8 5250 42,000 .
Measure water potential in plant
70-5 Allen key g 5,250 42,000
71-1 ‘Water Potential System 1
n | 712 PSYPRO Manuals (English) 1 698,250 698,250 Labarstory In use
71-3 Battery Charger 1
Sub Total 10,955,220 Yen
1 US$=102 Yen | Conversionto Uss 107404.12|USS
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{6) Equipment procured from Japan

| . DeliveryDate [ August 2014}
N .| Unitprice: | Amount _ - "
C/No. | TTEM Descriptian Quantity . . Content Stored Place Purpose of Use Condition
(Yer) (Yen}
) | Tractor ! 1,297,500 | 1,297,500 Trector (EG231, VU) Tillage
Rotary I 152,500 192,500 Rotary (RB1SSME) Tillage
2 2 Sun visor {for tractor) I 53,000 53,000 Sun visor (ST33C, TNTH) Attachment to tractor
3 3 Front weight 2 6,000 12,000 Front weight (ITS100-01001) Tillage
4 4 Dise rotor 1 450,000 450,000 Disc rotor (Model: DS427T, RTA) Tillage
5 5 Dise rotor 1 450,000 450,000 Dise rotor (Model: DS428T, RTA) Tillage
6 6 Water level pauge 12 54,000 648,000 Water fevel gauge U20-001-01 Measuring water level
7 7 200 2,750 550,000 DIK-161B-A1 Sample liner tube 30mm x Im
81 . N 1 261,800 261,800 DIK-161D-D1 soil sampling pipe @63mm x 100cm .
8 Accessorics for PC Liner - Sampling of soil core
82 10 15400 154,000 DIK-121D-Q1 Joint Sleeve 45 x 200mm (Round screw type)
9 9 10 23,100 231,000 DIK-121D-H1 Joint shaft @33 x 1000mm (Round screw type)
16-1 2 32562 65,124 Suction filter K-P (with manual purp}
i0 102 Suction filter 2 25138 50,276 Filter holder for Vecuum filtration KGS-47
Ogogon Campus Jus! arrived
10-3 7 11,998 83,986 Membrane filter AO20A047A (0.2um - ¢47mm)
11-1 2 3485 6,978 Suction bottle 500mL
11-2 1 6060 6,060 Rubber tube for aspirator g6 X 12mm x 20m -
— Filtration of water samples
113 . 4 11184 44,736 Ol mist trap OMT-0504
I Suction filter . p
114 2 2295 4,590 GLD/GCD Vecuum pump hose intake pipe ¢8 x M20
11-5 5 482 2410 Standard filter paper No.1 %0¢
116 5 595 2975 Standard filter paper ¥o.2 909
12 12 Suction filter 2 68850 137,700 Qit-sealed rotary vacuum pump G-5DA
13 13 Printer toner 3 6,951 20,883 Brother tonner cariridge TN-27]
14 14 Printer toner 3 6,961 20,883 Brother lonner cartridge TN-23
15 i5 Printer toner 3 6,961 20,883 Brother tonner cartridge TN-29J Printer toner
16-1 1 961 6,961 Brother t i -
16 Printer toner 6,96 ,96 rother tonner cartridge TN-30J
162 10 5,980 59,800 Epsen Inc cartridge, set of 6 colors, 1C6CLS0
Sub Total 4,834,045 IYen
1 US%= 102 Yen L Conversion to US$ 47,392.60]USS
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(7) Equipment procured in Namibia

Date of Name of equipment Maker and model . Quantity { Price (NAD) Stored Place Place of use Condition:
procurement _
h; 2012/5/10  |Copy machine Canon IR2030i 1 73,000.00 | Project Office Project site In use
2 2012/5/28  [Desktop Computer HP 6200 with Monitor LE1711 1 7,225.87 | Project Office Project site In use
3 2012/5/29  [Desktop Computer HP 6200 with Monitor LE1711 1 7.225.87 | Crop Lab Project site In use
4 2012/5/29  [Desktop Computer HP 6200 with Monitor LE1711 1 7,225.87 | Crop Lab Project site In use
5 2012/5/29  [Desktop Computer HF Probook 45305 1 5,998.89 | Project Office Project site In use
6 2012/5/29  |Desktop Computer HP Probook 4530s 1 5,998.89 | Project Office Project site In use
7 201247172 (UPS Proline 3060VA Online UPS 1 9,500.00 | Project Office Project site In use
8 2012/7/13  |Trailer (1) RimsécTyres 2.5ton breaked axles 1 44,000.00 | Parking Project site In use
9 2013/12/11  |Lrigation pump Water Pomp Fitted with Double Cylinder 1 108,962.50 | Magazine Project site In use
10 2012/12/14  |Trailer (2) Rims&Tyres 2.5ton breaked axles 1 44,000,00 | Parking Profect site n use
i1 2013/1/2  |Generator Honda EP2500CX 1 4,502.35 | Crop Lab Project site In use
12 2013/2/13  |Deskiop Computer Proline POHG61M, Samusung27 1 13,561.37 | Ms Niipelie's office | Project site Int use
13 201372728  |Projector LGBX275 1 5,978.85 | Project Office Project site In use
14 2013/3/28 |Vehicle Toyota Hilux 1 450,497.52 | Parking Project site In use
15 2012/3/27 {Vehicle Toyota Land Cruiser 1 477,034.30 | Patking Project site In use
16 20123727 {Vehicle Toyota Hilux 1 431,109.56 | Parking Project site In use
17 2013/12/9  {Shelves for warchouse e 1 8,000.00 | warehouse Project site In use
18 2013/12/16 |Shelves for warehouse — 1 7,028.68 | warehouse Project site In use
19 2014/1/23  (Irigation pump Water Pomp Fitted with Double Cylinder 1 84,582.50 | Field Project site In use
20 2014/3/10  {Irrigation pump Water Pump 2 GX160 HONDA WABC-9239062 1 3,310.83 | Crop Lab Project site In use
21 2014/3/10  [Hrigation pump Trash Pump 4"HONDA GX390 WAYIJ-1000594 1 21,739.13 | Field Project site In use
22 2014/3/27 |House for irrigation pump |- 1 17,200.00 | Field Project site In use
Sub Total { 1,837,682.98 [NAD
1USD = 10.6124 NA Conversion to US$ 173,163.75 |USS
Grand total in US doilar 506,300.89|USE




Annex 7 Local Operational Expenses Covered by Japanese Side

Unit; NAD
Description JFY2012 JFY2013 JFY2014 Apr.-Jun. Total
Airfare (Froject coodinator and C/Ps who 37,961.00 114,574.00 0.00 152,535.00
visited Japan)
Travel Allowance (Project coodinator and C/Ps who 57,802.95 43,559.30 810.00 102,172.25
visited Japan)
Remuneration (Technitians, workers and drivers) 627,891.90 932,471.97 222,682.04 1,783,045.91
. (Management Committee meetings,
Meeting Cost field days, and workshops) 60,534.70 90,939.40 9,019.70 160,493.80
General Operating Cost 2,003,673.72 1,395,398.27 347,678.04 3,746,750.03
Total 2,787,864,27 2,576,942.94 580,189.78 5,944,996,99
{Amount converted to US dollar) 262,699 242,824 54,671 560,193

JFY: Japanese Fiscal Year (from April to March of next year)

1USD=10.6124 NAD




Annex 8 Lis of Counterpart Personnel Involved in the Project Activities

In c:hnge of Qutput

R

_ _ Assigned Period
To. Name Pasitio/Area of Specialty Insiuticn VA °”’§;§,§:° Boetinl 4 21314 Fom Te 2012 2013 200 | 2015 | Trainingin Jzpan
R . N " Project Director o
1 {Prof. Osmund D. Mwandemele  {Pro-Vice Chuncellor, Academic Affsirs and Restarch UNAM (Wisdiosk) |Prof. Tjima ST ] 2012401 —— -T
- Project Manager
2 {Dr. Joseph T. Njunge Deputy Dean, Ogongo Campus UNAM (Ogongo)  |Prof. [ijima/ Ms. Hasegawn % 1 | E 20137313 presend In 2013 end 2014
_ ) N Ass?, Project Manager study Teave - 2013/4/15 - 2016/3/31

3 IMr, Awal Lecturer, Department of Crop S¢ UNAM {Ogongo}  |Prof. Tijima/ Ms. Hase

Stmoa 3 Crop Sticace { : } Fjimal ¥ 2052/471 (from 2013/4715) . {doctoral course)

i . . study leave 2014/3728 - 201773131

4 [Mr. N Crop Sc UNAM (Neudemn)  [Prod. i X |

Pmwgnafye Nanhapo Lecturer, Department of Crop Science N ), ijima 2082741 {from 2014/3/28) + (doctora] course)

Ass\. Project Mansger
5 |Mr. Petrus A, Ausiku Lecturer, Department of Crap Stience NAM (Ogongo)  [Prof: Tjima/ Ms. Haseg = i " 20z present -*
6 |Ms. Martha M. Hangula pecturer, Head of Department of Agriculturl Eccoomics 8d  Jypount 000gn)  [Prof Nishikawa X 2012411 present -FP Tn 2012
7 |Mr Martin N, Angula Lecturer, Department of Agricultural Economics ad Extension  JUNAM (Newdsmn) [Prof, Nishikawa X 20120401 preseot -_P 1n 2012
8 M. Benisia Thomas Leoturer, Department of Agricaltural md B UNAM (Dgengo)  [Prof. Mishilnwns X 2012401 presant -# ;“Df:u' W13 2nd
9 |Ms. Erikka R. Shoehama, Lecturer, Department of Agricultural Economics and Extension  JUNAM (¥eudama) |Prof. Nishikava x 201241 prescod hh
10 jMr, Thula Mabarero Lecturer, Department of Agricultural Economics and Extensicn UNAM (Ogongo)  [Prof Nishikawa X 2013313 prosent * In 2013
11 |Mr. Maorritz Eiseb Lecturer, Departinent of Agricutural Economics and Exienston  JUNAM (Woudsw)  [Prof Nishilawa X 201353113 present E——— In2013
. Cecili Lec joultural ies pnd Extensi UNAM (Neudszm)  {Profl Hishita study leave (South
12 |Ms. Cecili Jors turer, Depastment of Agichdtural Ecanommics mad Extension (Neudsn) v X W | oo Sep2012) | M asiesy
I . : Prof, Nishikawa/ Prof. 2012914
o ~
13 |Ms, Oitilie T. Shivolo Lecturer, Depastment of Crop Science AN (Ogorgs) o x@x @OMRBI3) present E 2012
14 |Dr. Jack Kambatoku Lecturer, Department of Integried Eavironmental Sciences JUNAM (Oz0mg0)  [ProL. Hivema 201250 present —— In 2013
15 |Ms. Johana N. Nijpele Lesturer, Department of Integratcd Envimumentsd Sciences. {UNAM (Ogoogo) | Prot. Hiyema X 2012504 mgg;g“ e — 2013
i6 JMr. H. Kakolongo Lecturer, Department of Crop Science UNAM (Ogengo) | D Fujioks X 20147313 present ]
17 {Mr. Teofilus Lwiinga Field Superviser, Department of Crop Sciencs UNAM (Ogonga) | Prof. lifima/ Dr, Fujicka | X 2014713 present - Jin 2012 and 2014
18 |Ms. Aena Shomapgwe Institution Worker, Department of Crop Science UNAM (Ogengo) | Praf lijime/ De. Fujioka X 2014/3/13 presenl L] Iin 2014
Collaboration Partners
1) Inr. Martin Embundite Chiel Agricultural Exiension Offtecr, Chousst Region MAWF XX 20134023 presetil +
Senior Agricultural Research Technician, Directorats of Research
2} iMr. Athon Wangs and Training, ; MAWE Xix 10134423 pmcnl tn 2013 and 2014
Remark: In charge of Output
1: Crop Science
2 Development Studies
3: Hydrology
4: Integrated Study of Agriculturpl and Social Sci

—5




Annex 9 Provision of Office Spaces, Land and Facilities by UNAM

NO ROOM PLACE USEDBY _
I jLaboratory (1) Crop Science Bldg in Ogongo campus
2 {Laboratory (2) Administration Bldg in Ogongo campus _
3 (Office (1) Administration Bldg in Ogongo campus Japanese Experts and JOCV
4 |Office (2) Administration Bldg in Ogongo campus  |Project Coordinator
5 |Green House in Ogongo campus
6  |Store Room Magazine in Ogongo campus
7 |Store Space Magazine in Ogongo campus
8§ |Crop field Campus field in Ogongo campus
9  |Seed Room

Crop Science Bldg in'Ogongo campus




Annex 10 Number of presentations at academic conference/seminar in related areas such as crop
science and tropical agriculture (related with Indicator 1-1)

(1) Papers submitted (2 papers)

1) Suzuki, T. Ohta, T. Izumi, Y. Kanyomeka, L. Mwandemele, O. Sakagami, J-I. Yamane, K. lijima, M.
2013. Role of canopy coverage in water use.efficiency.of lowland rice.in early.growth .period in semi-arid
region. Plant Prod. Sci. 16 (1): 12-23, (An international journal)

2) Okazaki, Y. Yamane, K. [zumi, Y. and Jijima, M. 2014. Drought, salinity and flooding tolerance of Oryza
sativa, Oryza glaberrima and their interspecific cultivars. Journal of Crop Research. (In press) (A journal in
Japan)

(2) Other publications (2 other publications)
1) Iijima, M., 2013. Flood- and drought-adaptive cropping systems to conserve water environments in
semi-arid regions. Monthly magazine "Global Net".July 2012. 2-3. Global Environmental Forum.

2) Tifima, M. 2014. Frequent floods and droughts in semi-arid regions and Examination of flood- and
drought-adaptive cropping systems (this title is tentative translation from Japanese title), Journal of Crop
Research. (In press)

(3) Presentations at international and/or domestic conferences/ symposiums (26 presentations)

A: International Symposiums

1) Iijima, M., Simon, A. and Mwandemele, O. Introduction of subsistence.rice cropping.system harmonized
with the water environment and human activities in seasonal wetlands in Northern Namibia. Proceedings of
SATREPS Rice-Mahangu Project, International Symposium on Agricultural Use of Seasonal Wetland
Formed in Semiarid Region of Aftica. 4-12, Noyori Conference Hall in Nagoya University, Nagoya, Japan.
13 July, 2013.

2) Dr. Morio lijima (Professor), Faculty of Agriculture, Kinki University. Experimental trials for flood- and
drought- adaptive mixed cropping system in seasonal wetlands. International Symposium, September 2014.
“Agricultural Use.of Seasonal Wetlands in southern Africa”. 8-9 September 2014.

3) Mr. Simon K. Awala (PhD student), Faculty of Agriculture, Kinki University. Growth of mix-cropped
pearl millet, sorghum and rice in the mode! sloped field with both wetland and upland environments in
semiarid north-central Namibia. International Symposium, September 2014, “Agricultural Use of Seasonal
Wetlands in southermn Africa”. 8-9 September 2014,

4) Dr. Yasuhiro Izumi (Associate Professor), School of Environmental Science, The University of Shiga
Prefecture. Rice, pear! miillet, and sorghum intercropping trials at sloped FOEAS field in Shiga, Japan.
International Symposium, September 2014, *Agricultural Use of Seasonal Wetlands in southemn Africa™.
8-9 September 2014.

B: Domestic Symposiums

1) fijima, M., 2013. Flood- and drought-adaptive cropping systems to conserve water enviromments in
semi-arid regions. TICAD Presymposium “Activities .of.Japanese universities, .companies .and .research
institutions in Africa and the way for future”, at JICA Yokcohama, Japan, 26 May, 2013.




2) lijima, M., Rice cultivation using natural water collecting devices “Rice and Pearl Millet Intercropping”
{this title is tentative translation from Japanese title) at citizen open lecture at Nagoya University, Aichi,
Japan. 13.July, 2013,

3) Okazaki, Y. Cisse Amara, Izumi, Y. Sakagami J. Yamane, K. Iijima, M., Stress tolerance evaluation on
drought, salinity and Turbidity of intervarietal hybrid lines of Asian, African and NERICA rices (this title is
tentative translation from Japanese title). The 175 regular meeting of the Kinki Crop and Breeding
Research Branch of the Crop Science Society of Japan. At the Kinki University. Nara, Japan. 12 July, 2013,

4) Tijima, M. 2014. Frequent floods and droughts in semi-arid regions and Examination of flood- and
drought-adaptive cropping systems (tliis title is tentative translation from Japanese title), Open symposium
“Global Climate Change and Agriculture in the Future). Kinki Crop and Breeding Research Branch of the
Crop Science Society of Japan. At Osaka Prefecture University, Osaka, Japan. 14 December, 2013.

5) Chie Araki, Koji Yamane, and Morio Iijima. Water Use of Intercropped Rice and Pearl Millet:
Dependence of Deep Water and Water Use Efficiency examined by the Lysimeter method. The 237th
Meeting of the Crop Science Society of Japan. March 29-30, 2014, Chiba University, Chiba, Japan.

6) lijima, M. Situation of development of Flood- and drought-adaptive cropping systems and its challenges
in Namibia (this title is tentative translation from Japanese title). Symposium on *Climate and social
fluctuation and agriculture in Namibia”, Kyoto University, July 5, 2014.

7) Fujioka, Y. lijima, M. Climate disasters in agro-pastoral communities and their way to cope it (this title
is tentative translation from Japanese title). Symposium on “Climate and social fluctuation and agriculture
in Namibia”. Kyoto University, July 5,.2014.

C: Poster Presentations

1) Shinji Okaichi, Chie Araki, Koji Yamane, Yoshinori Watanabe, Morio Iijima. Water Use of Intercropped
Rice and Pear]l Millet: Simultaneous Evaluation of Dependence of Surface and Deep Water Use examined
by the pot experiment. The 237th Meeting of the Crop Science Society of Japan. March 29-30, 2014, Chiba
University, Chiba, Japan.

2) Yoshinori Watanabe, Simon K. Awala, Pamwenafye 1. Nanhapo, Osmund D. Mwandemeéle, Koji Yamane,
Morio Iijima. Nutrient Competition between Pearl Millet and Cowpea under Limited nutrient supply:
Nitrogen Use Efficiency Derived from Organic Manure, The 237th Meeting of the Crop Science Society of
Japan, March 29-30, 2014, Chiba University, Chiba, Japan.

3) Simon Awala, Yasuhiro Izumi, Yuichiro Fujioka, Koji Yamane, Osmund Mwandemele, Morio [ijima.
Growth of mixed-cropped pear] millet, sorghum and rice under imposed flooding stress of a model sloped
field in north-central Namibia. The 236th Meeting of the Crop Science Society of Japan. September 10-11,
2013, Kagoshima University, Japan.

4) Chie Araki, Yoshinori Watanabe, Koji Yamane, Morio Iijima, Effects of soil moisture conditions on the

water relation and water source of intercropped rice and pearl millet. The 235th Meeting of the Crop
Science Society of Japan. Meiji University. March 28-29, 2013.



5) Chie Araki, Koji Yamane, Morio Iijima. Effects of soil water stress on the growth of cereal species under
mixed cropping. The 234th Meeting of the Crop Science Society of Yapan. Tohoku University, September
10-11, 2012.

6) Yuki Okazaki, Koji Yamane, Morio Iijima. Effects of salt stress on the growth of cereal species under
mixed cropping. The 234th Meeting of the Crop Science Society of Japan. Tohoku University. September
10-11, 2012,

7) Suzuki, T. Ohta, T. Hiyama, T. Osmund Mwandemele. lijima, M. Effect of rice introduction to
evapotranspiration in north Namibia, (this title is tentative translation from Japanese title). Japan Society of
Hydrology and Water Resources. Proceedings of research results presentation in 2012, 162-162. Hiroshima
University. September 26-28, 2012.

8) Simon K., Awala, Yasuhiro Izumi, Yuichiro Fujioka, Pamwenafye. Nanhapo, Osmund D. Mwandemele,
Morio Iijima, Rice Production Trials in Farmers Fields in North-central Namibia. International Symposium,
September 2014. “Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September 2014,

9) Simon K. Awala, Petrus A. Ausiku, Yasuhiro Izumi, Yuichiro Fujioka, Koji Yamane, Yoshinori Watanabe,
Osmund D. Mwandemele, Morio Tijima. Soil Fertility of Seasonal Wetlands in Northern Namibia.
International Symposium, September 2014. “Agricultural Use of Seasonal Wetlands in southern Africa”.
8-9 September 2014.

10) Yoshinori Watanabe, Chie Araki, Simon K, Awala, Koji Yamane, Morio Iijima. Water Source and Water
Use Efficiency of Intercropped Rice and Pear] Millet. International Symposium, September 2014.
“Agricultural Use of Seasonal Wetlands in southern Africa”..8-9 September 2014.

11) Yoshinori Watanabe, Simon K. Awala, Pamwenafye Nanhapo, Osmund D. Mwandemele, Koji Yamane,
Morio Iijimal. Nutrient Competition between Pearl Millet and Cowpea under Excess Moisture Condition:
Nitrogen Use Efficiency Derived from Organic Manure. International Symposium, September 2014,
“Agricultural Use of Seasonal Wetlands in southern Africa™. 8-9 September 2014,

12) Yuki Okazaki, Koji Yamane, Morio Iijima, Yasuhiro Izumi. Drought and Flooding Resistance of Oryza
sativa, Oryza glaberrima and théir Interspecific Progeriies. International Symposium, September2014,
“Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September 2014.

13) Yuki Okazaki, Koji Yamané, Morio lijima, Yasuhiro Izumi. Mix-cropping with Tolerant Plant Species
Can Relieve Rice Growth from Salinity Stress. International Symposium, September 2014, “Agricultural
Use of Seasonal Wetlands in southern Africa”..8-9 September 2014,

14) Seitaro Watanabe, Masaya Masumoto, Simon K. Awala, Josef Njunge, Osmund D, Mwandemele,
Morio Iijima. Research Activities on Rice and Pear] Millet Mixed Cropping System under a Seasonal
Wetland at Ogongo Campus in North-central Namibia: Joint Activities of Japan Overseas Cooperation
Volunteers (JOCV) and Namibia SATREPS Project. International Symposium, September 2014,
“Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September 2014.



15) Hiroki Mizuochi, Kenlo Nasahara, Tetsuya Hiyama, Yuichiro Fujioka, Johanna Niipele, Morio Jijima.
Surface Water Monitoring of Seasonal Wetlands based on Regionally-obtained Data from
Micro-topography and Satellite Remote Sensing, Internationat Symposium, September 2014. “Agricultural

Use of Seasonal Wetlands in southern Africa”. 8-9 September 2014.
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Annex 11 Presentations at academic conferences/seminar on the evaluation method for
landscape ecology of the cropping system and others (related with Indicator 2-3)

1. Presentations on the evaluation methed for landscape ecology of the cropping system (2
presentations)

1) Fujioka, Y., Nishikawa, Y., and Iijima, M. Environment of seasonal wetlands and its recognition by local
people in northern Namibia: Landscape analysis toward the participatory rural development. The Study
Meeting of the Association of Japanese Geographers, Spring 2014, March 27-28, 2014, Kokushikan
University, Tokyo, Japan.

2) Fujioka, Y., Nishikawa, Y., and Iijima, M. Environment of seasonal wetlands and its recognition by local
people in northern Namibia, Conference of Japan Association for African Studies, No.51, May 24-25, 2014,
Kyoto University, Kyoto, Japan.

2. Other presentations (10 presentations)

A: International Symposiums

1) Thomas, B. Nishikawa, Y. Hangula, M., Kaida, K. and Fujioka, Y. Rural crop farmers® livelihood
diversification and coping strategies in changing environment of north central Namibia. Proceedings of
SATREPS Rice-Mahangu Project, International Symposium on Agricultural Use of Seasonal Wetland

Formed in Semiarid Region of Africa. 37-46. Noyori Conference Hall in Nagoya University, Nagoya, Japan.

13 July, 2013,

2) Dr. Yoshiaki Nishikawa (Professor), Faculty of Economics, Ryukoku University. Trials to integrate
fasmers’ consent to the process of introduction of new cropping system and participatory research:
Tentative discussions from Experiences of Inter-Cropping Research in Northern Namibia. International
Symposium, September 2014. “Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September
2014,

3) Mrs. Martha Hangula (Lecturer), Department of Agricultural Economics & Extension, FANR, UNAM,
Evaluation of socioeconomic situation of rice farmers in Omusati Region. International Symposium,
September 2014, “Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September 2014.

4) Mr. Benisiu Thomas (Lecturer), Department of Agricultural Economics & Extension, FANR, UNAM,
Farmers’ perceptions towards adoption of rice and pearl millet cropping system in north-central Namibia: A
case of Onamundindi viflage. International Symposium, September 2014. “Agricuitural Use of Seasonal
Wetlands in southern Africa”. 8-9 September 2014.

5) D, Yuichiro Fujioka (Postdoctoral Research Fellow), Faculty of Agriculture, Kinki University. Diversity
of seasonal wetlands {(ondombes) landscape and its recognition by local people in north-central Namibia.
International Symposium, September 2014, “Agricultural Use of Seasonal Wetlands in southerm Africa”,
8-9 September 2014,

B: Domestic Symposiums
1) Fujioka, Y., Nishikawa, Y., and Iijima, M. Coping behavior for food security by agro-pastoralists in
semi-arid Namibia under heavy rain and flood disaster (this title is tentative translation from Japanese title).
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The Study Meeting of the Association of Japanese Geographers, Autumn 2012, October 6-8, 2012, Kobe
University, Hyogo, Japan,

2) Fujioka, Y., Nishikawa, Y., and Iijima, M. Study on actual situation of conventional agriculture towards
participatory rural development and examination of feedback method (this title is tentative transtation from
Japanese title). The Study Meeting of the Association of Japanese Geographers, Spring 2013, March 28-29,
2013, RISSHO University, Saitama, Japan,

3) Yoshiaki Nishikawa, Martha Hangula, Ottilie Shivolo, Benisiu Thomas, Kiyorni Kaida, Yuichiro Fujioka
& Morio lijima. Improvement of Informed Consent by Farmers for Technology Adoption (1) - Application
of Farm Skefch in Northern Namibia -. Conference of the Japanese Society for Tropical Agricuiture,
No.113, March 30-31, 2013, Ibaraki University, Ibaraki, Japan.

4) Nishikawa, Y. Farmers learn and learn from farmers, “Rice cultivation in Northern Namibia®. (This title
is tentative translation from Japanese title). Public fecture at Nagoya University, Aichi, Japan. 13 July,
2013.

C: Poster presentations

1) Mizuki Iida, Yoshiaki Nishikawa, Yuichiro Fujioka, Kiyomi Kaida, Toru Seki, Benisiu Thomas, Ottilie
Shivolo, Martha Hangula. Comparison among GPS, Interview and Farm Sketch as a Possible Research
Methodology to Reveal Farmers’ Perception and to Obtain Farmers® Consent: Case of Northern Namibia.
International Symposium, September 2014, “Agricultural Use of Seasonal Wetlands in southern Africa”.
8-9 September 2014,

£



Annex 12 Presentations at academic conference/seminar in related areas such as the potential
cultivation area which does not affect the water envirorment (related with Indicator 3-2)

(1) Papers snbmiftted (2papers)

1) Suzuki, T., T. Ohta, T. Hiyama, Y. [zumi, O. Mwandemele, and M. lijima. 2013. Effects of the
introduction of rice on evapotranspiration in seasonal wetlands. Hydrological Processes,
doi:10.1002/hyp.9970.

2) Hiyama, T., T. Suzuki, M. Hanamura, H. Mizuochi, J.R. Kambatuku, I.N. Niipele, Y. Fujioka, T. Ohta,
and M. Ilijima 2014. Evaluation of surface water dynamics for water-food security in seasonal wetlands,
north-central Namibia. IAHS Publication, No.364, 380-385.

(2) Presentations at international and/or domestic conferences/ symposinms (8 presentations)

A: International Symposiums

1) Hiyama, T., T. Suzuki, M. Hanamura, H, Mizuochi, J.R. Kambatuki, J.N. Niipele, Y. Fujioka, T. Ohta,
and M. lijima. Evalvation of surface water dynamics for water-food security in seasonal wetlands,
notth-central Namibia, FAHS-EGU Intemational Symposium on Integrated Water Resources Management,
Bologna Italy, June 2014.

2) Kambatuku, J. R., Hiyama, T., Hanamura, M., Suzuki, T., Fujioka, Y., Ohta, T. and lijima, M. Regional
precipitation patterns and their implication for drought-adapted mixed cropping systems in the cuvelai
drainage basin, north-central Namibia. Proceedings of SATREPS Rice-Mahangu Project, Intemational
Symposium on Agricultural Use of Seasonal Wetland Formed in Semiarid Region of Africa. 47-54. Noyori
Cenference Hall in Nagoya University, Nagoya, Japan. 13 July, 2013,

3) Dr. Tetsuya Hiyama (Professor), Nagoya University. Analysing water budget of seasonal wetlands based
on hydrologi-cal observation data. International Symposium, September 2014. *Agricultural Use of
Seasonal Wetlands in southern Africa”. 3-9 September 2014.

B: Domestic Symposiums

1) Hiyama T. Water of seasonal wetlands in Northern Namibia “Where water comes from and where water
disappears to”. (This title is tentative translation from Japanese title). Public lecture at Nagoya University,
Aichi, Japan, 13 July, 2013,

C: Poster presentations

1) Hamamura, M. Ohta, T. Kotani, A. Suzuki, T. Hiyama, T. Jack Kambatuku, lijima, M. Analysis of
evapotranspiration characteristics in northern area of Namibia towards introduction of rice and pear]l millet
mixed cropping. (This title is tentative translation from Japanese title.) Research results presentation -of
Japan Society of Hydrology and Water Resources in 2013, Kobe, Japan. September 25-27, 2013.

2) Miho Hanamura, Takeshi Ohta, Ayumi Kotani, Jack Kambatuku, Tetsuya Hiyama, Morio [ijima.
Controlling Factors on Evapotranspiration of Rice-Mahangu Mixed-Cropping Field. Intemational
Symposium, September 2014. “Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September
2014.



3) Tetsuya Hiyama, Yuichiro Fujioka, Yoshinori Watanabe, Jack Kambatuku, Johanna Niipele, Takanori
Nakano, Morio lijima. Estimating Origins of Surface- and Subsurface-water in Small Wetlands of Cuvelai
System Seasonal Wetlands (CSSWSs), North-central Namibia. International Symposium, September 2014,
“Agricultural Use of Seasonal Wetlands in southern Africa”. 8-9 September 2014,

4) Hiroki Mizuochi, Kenlo Nishida Nasahara, Tetsuya Hiyama, Johanna Niipele, Yuichiro Fujioka, Morio
lijima. Evaluation of Water Storage at Small-scale Wetlands in North-central Namibia Based on
Topographical Model with Satellite Remote Sensing. Intemational Symposium, September 2014.
“Agricultural Use of Seasonal Wetlands in southern Africa™. 8-9 September 2014.



Annex 13 List of Trainings for Extension Officers of MAWF

No. Trail.'dng Title of training Objoctiye Torget '[.'o.tal Participants by region (MAWF) Others {farmers,
period participants § Qmusati | Qshikoto | Ohaogwena | Oshana | Kavango UNAM and JICA)
1 May 8, 2013 | Rice Harvesting and To assist field staff engaged in survey and 44 18 3 2 4 — i7
Soil Sample sampling of seil fertility
Collection
Demonstrations
2 November 12 | Training on Mixed To obtain necessary Extension officials 16 9 1 1 2 3 —
to 14, 2013 Cropping of Rice and | skills to implement around Qgongo ares,
{3 days) Pear] Mitlet mixed cropping of rice | especially who
Cultivation and pearl millet participated in training
cultivation, course in Japan
3 July 31 to Evaluation workshop | To evaluate progress Extension officials, 14 9 2 1 2 — -
Aupust 1, for mix-cropping of and issues of mixed who participated in
2014 rice and peal miliet cropping of rice and Rice-Mahangu training
(2 days) cultivation pear] millet cultivation. | course last year
Total 74 36 6 4 8 3 17




Annex 14: Leaflet on “Rice Cultivation, Harvesting & Post-harvest Techniques”

University of Namibia

RICE CULTIVATION,
HARVESTING
&
POST-HARVEST
TECHNIQUES

(English)

Mar 2013

Ogongo Campus, Department of Crop Science TN
Private Bag 5520, Oshakati, Faculty of Agriculture and Natural Resources l\.’
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In Namibia, it has been observed that the productivity of common upland-adapted major crops such
as pearl millet, sorghum, cowpea and cucurbits has been recently decreasing due to the effects of
flooding. Rice, as a semi-aquatic crop, can grow well under these flooding conditions hence it is
essential to urge local farmers to integrate rice cultivation in the local agricultural system in order to
insure food security. However, for rice production to be successful, the farmers need to be equipped

with appropriate production technologies, including cultivation techniques.

A, Seed selection by water

Putrice seed in a bucket or basin.

Fill the container with water and stir gently.
Wait for all the seeds to settle down.
Discard all floating materials. f
. Retain the sunken seeds.

Wash them thoroughly with clean water and sun-dry
them.

Floating
materials

SRR I S

The seed can then be stored for future use.
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B. Nursery and seedling preparation

0y .
aa

Soak the seeds for 3-6 days.

Change the water 2-3 times a day.

Shoots will start fo emerge from the seed coat.
The seeds are then ready for planting in a

nursery.

'..j‘u.ﬂ. - ‘!‘ o

1. Carefully broadcast the pre-germinated seeds over a
damp nursery plot.

2. Cover them lightly with a layer of soil.

3. Label all plots very well for future identification.

4. Keep watering until seedlings emerge from the soil,

e T e o e e e W e o [ A o U L AL A AL R b= e

ey

1. Water the growing seedlings two times a day.

2. Always keep sufficient moisture in the soil medium.

3. The seedlings can be transplanted to the field after
20 to 30 days of nursery growth,

B



C. Land preparation

- 2 .

Select a site that can retain water for more than two
months, depending on cultivar growth duration (a
wetland or oshara).

[ e .

1. Plough the rice field in the same way as ploughing
for ecommon crops.

2. Plouphing should be done earlier with the first
i rainfal] before the site is flooded.

i Paddli 1 loveling of the ficld

1. When it rains, the ploughed site becomes
muddy.
2. Break soil clods and level the field by paddling.

3. The field is now ready for transplanting
operation.

iv)Planting methods; Broad casting & Transplanting

Transplanting :
1. When transplanting, consider the foflowing:

*Seedlings to be transplanted must be well-watered.
*Do not damage the roots when separating the seedlings.
2. There are two methods of transplanting:

Line Planting, Random Planting

3. Transplant one seedling per hill by gently

holding the stem and pushing the roots into soil/mud.

; Broad Casting

Broad casting: Sowing seeds directly into field (not submerged) {&3

et

ting |

Transpla
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HARVESTING & POST-HARVEST
TECHNIQUES

Like production management techniques, harvesting and post-harvest procedures for rice require great
attention for high final grain output.

A. Harvesting of rice

i M ¢ after 5 weeks of heading:

1. 'When grains change colour from green to tan.
2. When the grains become hard as they get dry.
3. When grain shattering is observed.

4. When plant changes colour from green to tan.

i. How to harvest

L. Use a sickle to cut rice stalks 10 cm above the ground.
2. Paddy bunches may be stacked in the plot,

3. This allows further drying of the grains before
threshing,

B. Threshing

Threshing of rice can be done in twe ways, manually or
mechanically.

DM 1 threshi
1. Prepare the threshing ground. ;
2. Cover the floor with a plastic sheet if necessary and lay a wooden §

pole. '
3. Beat the panicles against the pole.

if) Mechanical threshi
1. Take a bunch of harvested paddy rice.

2. Hold harvested plants firmly and place the panicles in the
thresher.

3. The thresher will separate the grains from the panieles.

4, Ensure that a]l the grains are removed before discarding the
stalks.
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C. Winnowing

1. Put areasonable amount of paddy rice in a basket,
2. Always stand facing across the wind direction.

3. Lift the basket high and calmly pour the grains out.

4, The wind will separate the chaffs from the grains by
blowing the chaffs away.

D. Grain drying

1. Sundrying: spread the grains on a drying surface,
e.g. plastic sheets or concrete floor and dry them for
few days,

2. In-store drying: use storage bags or bins with
aeration components, to dry the grains further in the
storage.

E. Milling of rice
Milling can be done manually or mechanically.

Prepare a mortar and pestle.

Clean the milling place.

Put paddy rice in a mortar,

Gently pound with a pestle to induce force on
grains thereby removing the husk and bran
layers.

Lalb ol A

) Mechanical il

1. By this methods, milling and grain cleaning are done at
the same time.
2. The milling machine also discharges husks,

F. Storage of milled grains

1. Store the milled grains in clean containers such
as glass jars, bins or bags.

2. Close the containers tightly.

3. Keep the containers in a cool place.

4, The milled rice can be stored for a longer
period, without losing flavor and nutrients.
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Annex 15 Propose Revision of PDM as Version 2

Project Title: Flood- and Drought-Adaptive Cropping Systems to Conserve Water Environments in Semi-arid Regions
Project Site: Facully of Agriculture & Natural Resources, Ogongo Campus, The University of Namibia (UNAM} and seasonal weflands in north-central Namibia
Target Group: Researchers of Facully of Agriculture & Natural Resources, UNAM, and farmers in north-central Namibia
Project Duration: February 2012 - February 2017 (5 vears) Proposed Ver. 2 (September 11, 2014}
Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Overall Goal

1. “Flood- and drought-adaptive cropping systems”
are disseminated in the north-central Namibia fo
contribute o the food security and cash income of
locat farmers.

2, "Flood- and drought-adaptive cropping systems”
are considered for the northeastern areas of
Namibia whera high rainfall occurs as well as in
neighboring countries.

1-1) Field day held regutary on the eropping systems.

2-1) Regional research conference agreed and held together with
neighbouring countries on the cropping systems.

.

University of Namibia,
Ministry of Agriculture,
or media reports
Reference in regional
research conference

Project Purpose

*Flood- and drought-adaptive cropping systems” are
developed which can sustainably preserve the
water envirenment of the semi-arid region.

Guideline for *Flood- and drought-adaplive cropping systems” is compiled.

Guideline for “Flood-
and drought-adaptive
cropping systems”

+ Extension works sustained and
expanded.

+ Understanding and
cooperation of neighbouring
countries obtained.

{domestic andfor infernaticnal) in rejated area is at least X.

Qutout 1-1) Number of preseniation at academic conferences/seminars In refated | + Proceedings of
1: [Crop Science] The rice-peari millet mixed areas such as crop science and tropicaf agriculture (X times). conference/seminar
cropping system, which is adapiable to the yearly | 1-2) Number of publication {paper) submitted to peerreviewed joumals + Pragress report
fluctuation of fleeding and drought as well as (domestic and/or intemational} In related area is at teast X. « Joumal pubication
water-saving, is proposed. 1-3) List of water-saving cultivation technigues with high water-use - Reporl on research
efficiancy and of cropping systems with high productivity under restlts
environmental stress such as flood and drought.
2: [Development Studies] The methods to 2-1) Records of changes in understanding by demonstration farmers onthe | - Interview/questionnair
understand the change of attitudes and contents and purpose of the mixed cropping system. e
perception by fammers, and socio - economic 2-2) Number of presentation on study methods of understanding perception | - Progress report
impacts on farmers through introduction of the and the socio-economic impacts by researchers of UNAM {X times). + Report on research
rice-pear! millet mixed cropping system are 2-3) Number of report at academic conferences/seminars on the evaluation| results
established. method for landscapa ecology of the cropping system {X times). - Proceedings of
2-4) Number of pubfication (paper) submitted to peer-reviewed journals conference/seminar
{domestic andfor intemational) in related area is at least X. + Joumnal publication
3: [Hydrology] The possible area of mixed-cropping |3-1)  Acquisition of data (scienlific) on the change of flood (surface) water, | « Report on research
field that does not modify the water environment the water budget and the dependenca on flood {surface) water of smalt resulls
of seasonal wellands is estimated based on the weflands. « Proceedings of
water budget/water source analysis. 3-2) Number of presentation at academic conferences/seminars in related conference/seminar
areas such as the potential cultivation area which does not affectthe | . Joumal publication
water environment {X times}.
33} Number of publication {paper} submitted to peer-raviewed journals

+ Government policies on
seasonal wellands remain
unchanged.

{Large-scale physical planning
or commercial farming not
introduced in the seasonal
wetlands.)

SR




2.1
2.2

23

24
25

31

—t01—

32
3.3
4.1
4.2
4.3

4.4

well as measures to sustain soil fertility.

Survey the socio-ecenomic conditions and farm operations of farmers who participate
in conducting field demonstrations or veluntary trials (baseline survey).

Secure informed consent by demonstration farmers prior {o project activities and
share findings from Cutput 1 and 3 through workshops.

Describe the changes of understanding by demonstration farmers on the contents
and purposes of project activities and delineate the points to consider in the process
of expansion of the mixed cropping systemn.

Classify the environment of farmers' fields from the viewpoint of landscape ecolegy.
Examine the sustainability of the mixed cropping system from the socio-economic
viewpoint by understanding the farmers' decision making criteria to adopt or reject a
new cropping system, ways 1o use the agricuitural produce, and the change of
perception on wetlands (farm household economy, labour distribution survey).
Estimate the change of flood (surface) water of seasonal wetland based on
regionally-obtained data such as topography maps, sateliite images and
measurements of meteorological and hydrolegical conditions.

Analyze the water budget of the seasonal wetland based on hydrological data
{precipitation, evapotranspiration, subsurface percolation)

Analyze the dependence on flood (surface) water of small wellands that are formed
in the farmers’ demonstrationfrial fields,

Conduct field demonstration with committed and hardworking farmers on their small
wetlands, on the rice-peari miilet mixed cropping system.

Conduct field trials with farmers who participate in trials on the rice-pearl millet mixed
cropping system voluntarily.

Examine the rice-pearl millet mixed cropping system, which can preserve the water
resources in semi-arid region and cope with the yearly fluctuation of flood and
drought, by incorporaling the feedback from Cutput 2 and 3 to Cutput 1.

Carry out participatory research and extension activities by Namibian
researchers/technicians on the cropping system through opportunities such as field
days.

+ Office space, working place, illemet and other facilities
{Ogongo Campus in the University of Namibia)}
+ Experimental field and basic materials
3) Loca! Costs

+ Expenses for Namibian researchers' activities (e.g.
domestic travel costs)

+ Operating expenses for the day-to-day activities and
management of the project (such as utilities and
communication costs)

Japan Side
1) Dispatch of Experts
Long-term expert (Project Coordinator)
Short-term experts (Agronomy, Development Sociology,
Hydrology, Crop Physiology, Geography)
2) Training
Counterpart trainings in Japen for several researchers
3) Provision of Equipment and Materials
«  Vehicle (4WD)
- Agricultural machinery and egquipment
Analytical instrument for crop physiclegy
Meteorological instrument
Training equipment {personal computers, projectar,
peripheral equipment)
Office machinery (copier, scanner)
+  Other necessary equipment
4) Local Costs
+ Share of fraining costs

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
4: [Integrated Study of Agricultural and Social 4-1) Annual completion of hand-out on the mixed cropping system for Progress report
Science] The cropping systems proposed by the researchers and farmers at the field day Report on research
project are integrated through field activities. 4-2) Executions of field day by researchers and fechnicians of UNAM on results
the mixed cropping system.
Narrative Summary ) Inputs Important Assumptions
Activity Narnibia Side
1.1 Examine appropriate cultivation methods to establish the rice-pearl millet mixed 1 Assignment of Counterparts + The implementation
cropping system. * Project Director arrangement of the project
1.2 Examine water-saving cuitivation techniques by methods including the stable isotope Project Manager sustained.
technigue. other necessary personnel
1.3 Examine measures to deal with environmental stress such as flood and droughtas |2y Provision of Fadilities + Weather conditions are as

usual without extreme drought
or flood.

Preconditions

+ Condltions are satisfied o
initiate the project as agreed in
the Minutes of Mesling

“Flood- and drought-adaptive cropping system™ The farming system which secures food crop production by the subsistent farmers in both flood and drought years by mixed cropping of rice and
pearl millet.
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