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Summary of Terminal Evaluation Results

I. 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 : 420,545 Thousand Yen (September 2016)
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, Tohoku University, Ryukoku University, and University of
Shiga Prefecture etc.

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. To respond to the request, a project titled " Flood-
and drought-adaptive cropping systems to conserve water environments in semi-arid regions" (the Project) is
being implemented from February 2012 to February 2017 (5 years).

2. Project Overview

This Project aims to develop “Flood- and drought-adaptive cropping system” which can sustainably
preserve water resources and cope with the yearly fluctuation of flood and drought. This 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.

(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-based 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-based 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 : Total cost: 420,545 Thousand Yen.
Japanese Expert: 2 long-term experts and 20 short-term experts in total, Trainees received in Japan: 28
persons for the country-specific trainings, 3 persons for doctor and master course, and 16 persons for
short-term training, Provision of equipment: approx. US$967,000, Local cost expenditure: approx.
US$787,000.
Namibian side: Counterpart 12 persons (at the terminal evaluation), Local Cost: around US$73,765 dollar,
Provision of land and facilities: crop experiment fields, office spaces for Japanese researchers and expert,
green house, laboratories, and store house etc.

II. Evaluation Team

Members of |1) Leader: Ms. Ayumu OHSHIMA , Director, Agricultural and Rural Development Group 2,

Japanese Rural Development Department, JICA
Evaluation  |2) Cooperation Planning: Ms. Makiko ASAOKA, Deputy Director, Agricultural and Rural
Team Development Group 2, Rural Development Department, JICA

3) Science and Technology Evaluation: Dr. Makie KOKUBUN, Research Supervisor, Japan
Science and Technology Agency (JST)/ Professor Emeritus, Tohoku University

4) Science and Technology Evaluation: Dr. Kensuke KODAIRA, Associate Research
Supervisor, JST

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

Members of |1) Leader: Prof. Edosa OMOREGIE, Professor, Department of Fisheries and Aquatic Science,
Namibian Sam Nujoma Campus, University of Namibia (UNAM)

Evaluation |2) Member: Prof. Nelago INDONGO, Director, Multidisciplinary Research Center (MRC),
Team University of Namibia (UNAM)

Period of Evaluation | From August 13, 2016 to September 3, 2016  |Type of Evaluation: Terminal

II1. Results of Evaluation

1. Project Performance

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

Degree of achievement: moderately high

Achievement: Research activities to develop techniques to deal with flooding and drought conditions as well
as water-saving progressed steadily throughout the Project term. The results of the analysis on the research
activities have been summarized in various papers and submitted to domestic and/or international journals. The
results of analysis have also been presented at many academic conferences/seminars in Japan and Namibia.
The project team is proposing the rice-based mixed cropping systems consisting of six cultivation techniques.
Mixed seedling technique in particular has been scientifically verified to have comparative advantage on yield
on experimental basis, although it is yet to be verified at farmers’ field level.

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-based mixed cropping
system are established.

Degree of achievement: moderately high

Achievement: There were seven different methods, namely, 1) farm sketch, 2) hand-held GPS survey, 3)
taking aerial photos by UAV, 4) questionnaire survey, 5) summarizing village monograph, 6) landscape
analysis, and 7) workshops that were applied to analyze and understand the socio-economic conditions and
farm operation of farmers who participate in conducting field demonstration or voluntary trials. There are
methods to understand the subjective perception of the farmers such as 1), 4), and 5) and more objective ways




to clarify the situation with precise data and information on farming practices such as 2) and 3). Appropriate
combination of both methods was found to be effective to grasp farmers’ perception and reality. As a result of
the research activities, papers were submitted to domestic and/or international journals and additional papers
will be submitted. The results of the research activities were presented at many academic conferences/seminars
in Japan and Namibia.

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.

Degree of achievement: high

Achievement: Various kinds of data analyzed revealed that the possible area for introducing mixed-cropping,
that would not modify the water environment of the seasonal wetlands, could be from 3 to 7% of the land in
the Cuvelai System Seasonal Wetlands. The results of the analysis of the research activities have been
summarized as various papers and submitted to domestic and/or international journals. The results of analysis
were also presented at academic conferences/seminars in Japan and Namibia.

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

Degree of achievement: moderate

Achievement: The results of the research activities in the respective areas of Crop science, Development
Studies and Hydrology have been shared among the Namibian counterparts, Japanese researchers, extension
officers, and farmers etc. Among 111 volunteer farmers who carried out rice-based mixed cropping in 2015/16
cropping season, 32 farmers were able to get rice harvest at their wetlands. Pearl millet and sorghum were
harvested by 30 and 27 farmers respectively. Broadly speaking, one-quarter of volunteer farmers obtained
some amount of harvest even during the severe drought year with the national emergency declaration. A paper
based on the detailed analysis of the economic impact of rice-based mix cropping systems will be submitted to
peer-reviewed journal by the March 2017.

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

Degree of achievement: moderately high

Achievement: Various research activities have progressed well in the areas of crop sciences, development
studies, hydrology, and integrated study on agricultural and social sciences, as well as various papers have
been written and presentations for conferences/seminars have been made. Various leaflets for
farmers/extension officers were developed using the research results. The draft guidelines for a “Flood- and
drought-adaptive cropping systems” have been produced and these guidelines will be finalized within 2016.
Regarding the rice-based mixed cropping techniques which are to be disseminated to the farmers, mixed
seedling in particular has been scientifically verified to have comparative advantage on yield on experimental
basis. At farmers’ field level, however, adaptability of rice-based mixed cropping techniques is difficult to be
verified by the project completion due to drought or semi-drought since the Project has started.

2. Summary of Evaluation Results
(1) Relevance: high.
The relevance of the Project is considered to be high from the following viewpoints.
1) conformity with needs for increasing crop production in seasonal wetlands in north-central Namibia is
high.
2) relevance to the national policies of Namibia which shows agriculture as the priority issues of the
economic sector and the strong promotion of rice production.
3) conformity to the assistance policy of Japan to Namibia, which states the contribution to the improvement
of the present living standard and the reduction of poverty in the rural area, is high.
4) holistic approach based on the areas of Crop Science, Development Studies and Hydrology taken by the
Project was appropriate.
5) comparative advantage of technical cooperation by Japan which has long history in rice research,
socio-economic analysis and hydrological analysis.

(2) Effectiveness: moderately high.

The degree of development of the “Flood- and drought-adaptive cropping systems” which can sustainably
preserve the water environment of the semi-arid region is experimentally established. On the other hand, the
project team could not collect sufficient data due to severe drought for verifying the rice-based mixed cropping
systems at the farmer’s fields. According to the economic survey, however, 32 farmers out of 111 farmers have
adopted and harvested rice even in severe drought condition, which partly supports the effectiveness of the
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proposed mixed cropping systems. Also, the logical flow from each of the four outputs, such as Crop Science,
Development Study, Hydrology and Integrated Study of Agricultural and Social Science to the project purpose
as to develop the “Flood- and drought-adaptive cropping systems” was appropriate.

(3) Efficiency: moderate.

The efficiency of the Project is considered to be moderate from the following viewpoints.

1) dispatch of Japanese researchers was mostly appropriate in terms of number of persons, expertize and
research capacity, etc.

2) most of the agricultural machinery, measuring and laboratory equipment and materials provided have
been well utilized, however, some such as dry oven, incubator and rice milling machines were observed to
be not in full use because of the delay in arrival or due to low production of rice caused by severe
drought.

3) though there have not been observed any negative effect to the smooth implementation of the project
activities, several counterparts including six personnels who have participated the training in Japan
turnovered mainly due to study leave.

(4) Impact: likely to be moderately high.

Part of the Overall Goal is likely to be achieved, especially in regard with the food security of the farmers.

There were several positive impacts observed and negative impact was not observed.
1) Prospect of achieving the Overall Goal
The overall goals are set as follows:

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.

UNAM and MAWF have made efforts to obtain budget for the next financial year (from April 2017 to
March 2018). Workshops for farmers will be held at 12 locations in five regions and field days will be held
five times. Therefore, it is expected that field days and workshops on the rice-based mixed cropping techniques
will be held periodically after the completion of the Project in north-central and north-east of Namibia. When
more local farmers introduce/adopt these techniques, it is expected to contribute to food security of local
farmers. As for implementation of regional research conference together with neighboring countries on
“Flood- and drought-adaptive cropping systems”, it is difficult to prospect whether such conference can be
held within a few years after the completion of the Project. Also, the Terminal Evaluation Team cannot assess
at this moment that the rice-based mixed cropping systems to be introduced in neighboring countries in a short
period of time.

2) Other Positive Impacts Observed

a) Farmers’ strong interests on rice cultivation and rice-based mixed cropping were observed.

b) Joint use of community’s seasonal wetland was observed.

¢) UNAM have made a proposal for research on new rice product.

d) Lecturers at UNAM Ogongo Campus have increased motivation for carrying out research activities.

(5) Sustainability: likely to be moderately high.

1) Policy aspect

Sustainable increase of agriculture production and productivity, food security, and income increase are
regarded important in “Vision 20307, which is the national development strategy of the Government of
Namibia. In addition, one of the overall goals of the Namibia Agriculture Policy for 2015 cleary shows 1) to
develop and diversify agricultural production, 2) to promote agricultural research and adaptation of
appropriate technology, and 3) to promote the sustainable utilization of resources for agricultural production
to contribute and support disaster preparedness. Therefore, it is expected that the outcomes of the Project
will be disseminated to wider areas with support by UNAM, MAWF, and regional governments.
2) Institutional and Financial Aspects

A joint budgetary proposal by UNAM and MAWF for the next financial year (from April 2017 to March
2018) was prepared and submitted for disseminating rice-based cropping systems and continuing a part of
research activities which were conducted under the Project. Target areas for dissemination proposed by the
plan are the north-central Namibia and Kavango region. Financial and institutional sustainability (on
effective utilization and dissemination of the outcomes of the Project) can be considered relatively high,
considering the progress the budget allocation.
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3) Technical aspect

The Namibian counterparts are mainly lecturers and technicians of the Ogongo campus of the Faculty of
Agriculture and Natural Resources of UNAM. Research skills of the Namibian counterparts have been
strengthened through project activities such as joint research activities with Japanese researchers, short-term
and long-term trainings in Japan, preparation of papers for submitting academic journals and proceedings
for academic conferences/seminars. Their knowledge and skills enhanced under the Project will be utilized
for academic activities at UNAM. Technical sustainability is expected to be secured.

As for the effective use and maintenance of the provided machinery and equipment, most of them are still
new and severemalfunction or problem has not occurred. However, it is preferable that more staff members
of UNAM need to be trained to acquire knowledge and skills on operation and maintenance of tractors,
hand power tillers, milling machines, UAVs etc.

3. Factors that promoted realization of effects
(1) F actors concerning to the implementation process
None

(2) Factors concerning to the implementation process
1) Enthusiasm of Namibian and Japanese researchers brought useful research outcomes.
2) Research activities parallel to learning at doctoral level promoted the effective implementation of the
project activities.
3) Improved communication with the project team has contributed to prepare publications (academic papers)
in more collaborative and organized manner.

4. Factors that impeded realization of effects
(1) Factors concerning to planning
None

(2) Factors concerning to the implementation process
1) Severe drought became a limiting factore in obtaining expected research results.

5. Conclusion

This Project is in line with the policies and strategies of the Government of Namibia and is based on the
needs for increasing the agricultural productivity in seasonal wetlands in north-central Namibia. The Project
purpose is likely to be achieved and despite the four-year consecutive trend of low rainfall has given negative
effect, the Terminal Evaluation Team has confirmed that the Project produced good research results and the
guidelines for “Flood- and drought- adaptive cropping systems” is established on experimental basis. Positive
impacts are observed such as most of the farmers, who experienced rice-based mixed cropping and rice
cropping, keep higher interest on cropping at seasonal small wetlands and they have willingness to continue it.
Furthermore, since UNAM and MAWF have allocated budget for continuous research and dissemination
activities at at certain amount and that capacity of UNAM counterparts has been improved, sustainability of
the project is likely to be high (however, effective utilization and operation and maintenance of the provided
machinery and equipment are necessary). According to the above results, it is concluded that the Project will
be completed in February 2017 as scheduled.

6. Recommendations
6-1. Recommended Actions to be taken by the Project Teams (Namibian counterparts and Japanese
researchers) in the Remaining Cooperation Period (up to February 2017)

(1) Reviewing and refining the Guidelines to suit the target users by the Project Teams

(2) Discussion on the research and dissemination activities by UNAM and MAWF to be continued after the
completion of the Project

(3) Reviewing and revising the Inventory list of JICA provided machineries and equipment, and estimating the
cost of operation and maintenance of these machineries and equipment

(4) Amendment of the PDM (revising the “Objectively Verifiable Indicator 2” from “holding reginal research
conference with neighbouring countries” to “sharing information with neighboring countries”)

xiii



6-2. Recommended Actions to be taken by the Namibian Authorities Concerned
(1) Preparation of a detailed implementation plan for UNAM’s research activities and dissemination activities

(2) Enhanced partnership and clear demarcation of roles and responsibilities between UNAM and
MAWF/regional governments for further dissemination of the rice-based mixed cropping systems.

(3) Drawing a utilization plan of machineries and equipment provided by the Project and continuously
securement of budgetary allocation for maintenance of machineries and equipment including refresher
training for technitians.

7. Lessons Learned

(1) Though low rainfall during the project period significantly affected crop cultivation at the farmers’ small
wetlands, discussions between the stakeholders about the achievement level of the outputs during the five
year project period were not enough. For the future projects, when serious external factors hinder the project
implementation, it is desirable that JICA and JST have closer and prompt communication with the Project to
seek for alternative measures to address the situation.

(2) Periodical meetings both in Namibia and in Japan were conducted with the team leader’s close
communication in preparation and yearly plans and research results in each study area were shared at these
meetings. These information sharings have contributed to the Namibian partners to obtaine how to manage
effectively in the international collaborative project with several research institutes. In the future research
projects, these know-hows are expected to be utilized for some other projects/programs.
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MINUTES OF MEETING

‘ON

THE TERMINAL EVALUATION
ON

JAPANESE TECHNICAL COOPERATICN (SATREPS)
ON
THE PROJECT FOR FLOOD-AND DROUGHT-ADAPTIVE CROPPING SYSTEMS
TO CONSERVE WATER ENVIRONMENTS IN SEMI-ARID REGIONS
IN THE REPUBLIC OF NAMIBIA

Japan International Cooperation Agency (hereinafter referred fo as “JICA™) and the Faculty of Agriculture
and Natural Resources, University of Namibia organized the Terminal Evaluation Team (hereinafier
referred to as “the Team™) from August 15 to September 1, 2016 in order to review the progress and
achievements of the Technical Cooperation on the Project for Flood-and Drought-Adaptive 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 Terminal Evaluation Report (hereinafter referred to as “the Report™) attached and presented it to the
Joint Coordinating Committee meeting that persons concerned with the Project participate in and which
was held on August 31, 2016.

At the meeting, persons concerned with the Project discussed the major issued of the Project stated in the
Report and agreed on the matters attached hereto.
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indhoek, September 1, 2016

L /A
Ms. Ayumu OHSHIMA Dr. Alfred van KGNT
Leader, Permanent Secretary,
Japanese Terminat Evaluation Team, Ministry of Higher Education, Training and
Japan International Cooperation Agency (JICA) Innovation,
Republic of Namibia
For witness For witness
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Professor, Pro-Vice Chancellor,
Faculty of Agricuiture, Academic Affairs and Research,
Kindai University University of Namibia
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1. Introduction

1-1 Background ef the Project

Harmonization between development and environment conservation is one of the universal issues in the
21st century. Especially for the semi-arid areas of 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 in some part to the change of the global
environment that it is imperative to cope now with such contradistinctive water conditions.

Namibia is located in Southemn Africa, an area of 824,000 km?. The population is about 2,147,000 with its
Gross National Income (GNI) per capita of US$4,270 (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 an Upper Middle Income country, the nation is one
of the least equitable countries as proved out by its Gini coefficient of 0.74 (UNDP, 2007).

A quarter of the population 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;
large spans of land are set aside as a national sanctuary for wild life, unstable flood intensity, etc. However,
this vulnerable water environment is at risk of degradation if irrelevant large-scale development plans
targeted for the area are all implemented as is.

Therefore, the Government of Namibia has requested the Government of Japan to undertake a technical
cooperation project under the framework of the Science and Technology Research Partnership for
Sustainable Development (SATREPS). 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. To 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 ¢limate changes.

1-2 Background of the Terminal Evaluation

The Namibia and Japanese sides respectively signed the Record of Discussions (R/D) 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”™) commenced as
five-year project in February 2012, Since the Project has now reached to around six months prior to the
termination of the project period, a terminal evaluation has been conducted jointly by the Namibja and
Japanese govermnments.
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1-3 Objectives of the Terminal Evaluation

{1) To review the inputs to the Project, the progress and achievements of project activities based on the
Project Design Matrix (PDM) and the Plan of Operation (PQ), and also to exchange opinions with
the Namibia anthorities concerned by visiting the project sites,

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

(3) To formulate the Joint Terminal Evaluation Report and make necessary recommendations on project
activities in the remaining period of the Project and after the completion of the Project period to both
the Namibia and Japanese sides, and

(4) To participate in a Joint Coordinating Committee meeting to present and discuss the results of the
Terminal Evaluation on the Project with the Namibia authorities concerned and sign the Minutes of
Meeting,

1-4 Members of the Joint Terminai Evaluation Team
1-4-1 Japanese Terminal Evaluation Team

No.| Assignment Name Position and Organization
Director, Agricultural and Rural Development Group 2, Rural
1 |Leader Ms. Ayumu OHSHIMA Development Department, Japan International Cooperation
Agency (JICA)
0 Coop?ration Ms. Makiko ASAGKA Deputy Directar, Agriculturat and Rural Development Group
Planning 2, Rural Development Department, JICA

Science and
3 | Technology Dr. Makie KOKUBUN
Evaluation

Research Supervisor, Japan Science and Technology Agency
(JSTY Professor Emeritus, Tohoku University

Science and
4 | Technoiogy Dr. Kensuke KODAIRA Associate Research Superviser, JST
Evaluation ‘

Evaluation and

Analysis M. Isao DOJUN Consultant, Chuo Kaihatsu Corporation

1-4-2 Namibia Terminal Evaluation Team

No.| Assignment Name Present Occupation

Professor, Department of Fisheries and Aquatic Science,
1 | Leader Prof. Edosa OMOREGIE Sam Nujoma Campus, the University of Namibia (UNAM)
2 | Member Prof, Nelago INDONGO Director, Multidisciplinary Research Center (MRC),

University of Namibia (UNAM)

1-5 Schedule of the Terminal Evaluation
The Joint Termninal Evaluation was conducted from August 15 to September 1, 2016, The detailed schedule
of the terminal evaluation is provided as Annex 1.

1-6. Methodology of the Terminal Evaluation

1-6-1 Evaluation Method
The Project was evaluated jointly by the Namibian and Japanese Terminal Evaluvation teams (the Joint
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Terminal Evaluation Team), based on materials showing the framework of the Project such as PDM version
3, PO and the R/D. The evaluation work consists of the analysis of project reports, field surveys, and
interviews with various persons concemed with the University of Namibia, the Ministry of Agriculture,
Water and Forestry (MAWTF), Japanese experts, and farmers who participated in the project activities. This
Terminal Evaluation 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. 1t also examines whether these benefits have been brought about as a result of the Project.

(3) Efficiency
“Efficiency” 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) Sustzinabilicy

“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 R/D signed on November 23, 2011.
Corresponding to the recommendation of the mid-term review of the Project (September 2014), the PDM
was revised as PDM version 2 and approved on March 11, 2015 at the 6™ JCC meeting. At the 8" JCC
meeting (March 2016), the wording used in the PDM and PO was changed from “pear]l millet” to “rice
based mixed cropping” and the PDM was revised as PDM version 3. The Project summary described in
PDM version 3 is as described below. (For additional details, see Annex 2).

(1) Overall Goal

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

2. “Flood- and drought-adaptive cropping systems” are considered for the northeastern areas of Namibia
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where high rainfall oceurs 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 the semi-arid region.

(3) Outputs
Output 1: [Crop Science] The rice-based mixed cropping systems, which is adaptable to the yearly

fluctuation of flooding and drought as well as water-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-based mixed
cropping systems are established.

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.

Output 4: [Integrated Study of Agricultural and Social Science] The cropping systems proposed by the

project are integrated through field activities.

(4) Activilies

1.1

1.2

1.3

2.1

2.2

2.3

24
2.5

3.1

32

3.3

Examine appropriate cultivation methods to establish the rice-based mixed cropping systems.
Examine water-saving cultivation techniques by methods including the stable isotope technique.
Examine measures to deal with environmental stress such as flood and drought as well as measures to
sustain soil fertility.

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

Secure informed consent by demonstration farmers prior to project activities and share findings from
Output 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 systerns.

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

Examine the sustainability of the mixed cropping systems from the socio-economic viewpoint by
understanding the 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).

Estimate the change of flood (surface) water of seasonal wetland based on régioually-obtained data
such as topography maps, satellite images and measurements of meteorological and hydrological
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 wetlands that are formed in the farmers’
demonstration/trial fields.



4.1 Conduct field demonstration with committed and hardworking farmers on their small wetlands, on the
rice-based mixed cropping systems. '

4.2 Conduct field trials with farmers who participate in trials on the rice-based mixed cropping systems
voluntarily.

4.3 Examine the rice-based mixed cropping systems, which can preserve the water resources in semi-arid
region and cope with the yearly fluctuation of flood and drought, by incorporating the feedback from
Qutput 2 and 3 to Qutput 1.

44 Carry out participatory research and extension activities by Namibian researchers/technicians on the
cropping systems 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 Namibian Implementing Agency is the University of Namibia.

2-2 Implementation Structure of the Project

The praject activities have been conducted mainly by researchers of UNAM and Japanese experts in
collaboration with officials and agricultural extension technicians of MAWF. Pro-Vice Chancellor of
Academic Affairs of UNAM is involved in the Project as Project Director and a lecturer of Department of
Crop Science of the UNAM Ogongo Campus is involved as Project Manager. The following figure shows
the conceptual project implementation structure.
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Figure 1: Implementation Structure of the Project

In order for assuring effective implementation/management of project activities, the following two kinds of

meetings were set up and held regularly or periodically.

Table 1: Core Meeting Held Including Function and Attendees

day-to-day activities,

To propose particular issues for discussing at
the JCC, and

To raise Project issues which have not been
resolved at the Management Committee to
the JCC and provide feedback to project
team

Title of Frequency . .
Mesting of Meeting Main Function Members
ICC (Joint Twice a year To approve the annual work plan of the Project Director, Project Manager,
Coordinating | (held 8 times Project, Assistant Project Manager,
Contmittee) as of end of To review the overall progress and Namibian counterparts and persons
August 2016) achievements of the Project, concerned of UNAM,
To examine major issues arising from or in Representative of the Ministry of
connection with the Project, Education,

« To work out the modification of activities Representatives of MAWF,
dependent and of necessity in Namibia the Japanese experts, Representative of
necessity, and JICA office

+ To discuss any other issues(s) pertinent to the
smooth implementation of the Project.

MC Periodically To create awareness to all stakeholders and Project Manager, Assistant Project
(Management | (held 16 times implementing partners about the project Manager, Campus Manager, Farm
Committee) as of May activities and objectives, Manager, and Farm Administrator
2016) To give advice and assist the Project on of the UNAM Qgongo campus,
solving issues arising from the Project’s Sub-leaders of Crop Science,

Development, and Hydrology
teams,

Chief Agricultural Scientific
Officers of Omusati Region
(MAWF),

and Japanese project coordinator
ete.




3. Achievement and Implementation Process of the Project

3-1 Inputs

3-1-1 Japan Side

(1) Dispatch of Japanese Experts

Two long-term experts (praject coordinator/ training) and 20 researchers (as short-term experts) have been
dispatched to Namibia with expertise in the following areas: crop science, development studies, and
hydrology. The detailed information on the dispatch of Japanese experts is provided as Annex 3.

(2) Counterpart personnel 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 MAWF participated in these trainings. A researcher of UNAM
completed the graduate school (doctoral course) of Kinki University, Japan (the title of this university
changed to Kindai University since April 2016). A researcher of UNAM is studying at the graduate school
{doctoral course) of Kindai University and a staff of MAWF is studying the graduate school (master course)
of Kindai University. Sixteen researchers of UNAM participated in short-term research programs mainly at
Kindai University. The detailed information on trainings in Japan is provided as Annex 4.

(3) Provision of Equipment and Machinery

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 miilers, irrigation pumps, Bowen ration measuring systems, rainfall measurement systems, surveying
instruments, and soil sampling tools, etc. Total value of equipment and machinery is around US$967,000.
The detailed information on the procured equipment and machinery is provided as Annex 5.

(4) Local Operational Cost Borue by the Japanese Side

Local cost borne by the Japanese side for the implementation of the Project is around 1¢.9 million NAD
(Namibian dollars; approx. US$787,000) as of June 2016. This sum includes the expenses for travel,
meeting cost and other general expenditures for project activities. The detailed breakdown of expenditures
is provided as Annex 6.

3-1-2 Namibian Side

(1) Namibian Counterparts Involved in Project Activities

At the time of the terminal evaluation, a total of 11 counterparts including the Project Director, Project
Manager, and Assistant Project Managers are involved in various project activities. All 11 counterparts are
researchers of UNAM. The detailed list of counterparts is provided as Annex 7.

(2) Project Operation Cost Borne by the Namibia Side

UNAM has secured budget and disbursed expenses mainly for operational cost such as travel allowances
for Namibian researchers and utilities as shown in the following tables. The total amount of budget secured
will be 1,896,000 NAD (by the end of March 2017} and the total amount of expenses dishursed was
1,052,812 NAD (gs of June 2016} (approx. US$136,400 and US$75,700 respectively ).



Table 2: Secured Budget for Project Operation by the Namibia Side

(Unit: NAD)
. Apr. 2012- | Apr.2013- | Apr.2014- | Apr.2015- | Apr. 2016~
Description Mor. 2013 | Mer.2014 | Mer.2015 | Mar.2016 | Mar2017 | 1o%
Amount of secured budget 500,000 250,000 200,000 500,000 446,000 1,896,000
Table 3: Actual Expenditure Borne by the Namibia Side
, (Unit; NAD)
e Apr. 2012 | Apr,2013- | Apr.2014- | Apr.2015- | Apr. 2014-
Description Mar. 2013 | Mar.2014 | Mar.2015 | Mar.2016 | Jun.2016 Total
Tractor & Disc Harrow
Operations, Travelling 522674 | 222,102 210,235 85,751 12,050 | 1,052,812

Allowance

Utility covered under campus

(3) Provision of office space, land and facilities by UNAM
UNAM has provided various facilities for activities of the Project such as office space for Japanese
researchersfexpert, laboratories, a green house, crop experiment fields, seed room, rice packing room and
store rooms. The detailed information is presented as Annex 8.

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 terminal evaluation
based on information provided by the Project team members (Japanese experts and Namibian counterparts).



Table 4: Progress and Main Achievements of the Planned Activities
based on the reports submitted by the Project

Planned Activities in the

Activities Progress and Main Achievements Progress Remaining Period

1.1 Examine appropriate Various cultivation experiments for examining appropriate cultivation methods have heen carried out at the fieldsin | Nearly Several presentations wil}
cultivation methods to the UNAM Ogongo Campus, Kindai University, University of Shiga Prefecture, and the demonstration farmers. | completed | be made at the conference
establish the rice-pearl Main experiments conducted are as follows. ) ) of the Crop Science Society
millet mixed cropping 1) Evaluation of yield & preductivity, and moisture physiology under the mixed cropping condition {at the sloped of Japan in September 2016,
systems. experimental field and small-scale paddy fields in the UNAM Ogongo campus)

2) Various experiments such as response to soil stress, survival test, water resources survey, and productivity of
mixed crop under hydroponic and sail conditions {at Kindai university)

3) Various cultivation experiments such as growth & productivity of mixed cropping, water use efficiency of
mixed cropping & single cropping using rice and pearl millet, and rice variety selection which is suitable for
rice-pear] millet mixed cropping (at University of Shiga Prefecture)

4) Cultivation experiments on model mixed cropping at the fields of 12 demonstration farmers and yield surveys
at the fields of a part of the volunteer farmers (111 farmers)

1-2 Examine water-saving To examine water-saving cultivation techniques, examinations of groundwater contro! techniques have been carried Nearly A presentation will be made
cultivation techniques by out at the Lysimeter installed field in Kindai University. Then, as results of examination using the steble isotope | completed | at the conference of the
methods including stable technique, it was found that groundwater dependency rate becomes higher and water use efficiency is improved by Japanese  Society  for
isotope technique. planting seedlings of rice and pear] millet in same hote. Experiments of this planting method under the fload stressed Tropical  Agriculture in

condition were also carried out at the sloped experimental field in the UNAM Ogongo campus, and analysis of water October 2016.
sources (rain water, wetland water, underground water) of mixed plants and calculation of the dependence on deep

water and deep water use efficiency were carried out by using the stable isotope technigues. Severel papers will be

made afier the completion of analysis. In addition, basic knowledge on water physiology and water use efficiency of

Oryza saliva, Oryza glaberrima, and NERICA was obtained as results of the experiments at the UNAM Ogongo

campus.

1-3 Examine measures to deg] | Basic experiments (using pot and ficld) on environmental stress (salinity, drought, and poor soil fertility etc.) on Nearly Thres papers will be
with environmental stress | Mixed cropping have heen conducted at Kinki University and at the University of Shiga Prefecture. Pot rice varietal | completed | prepared and presentations
such as flood and drought | comparsative research experimenis on drought, salinity, waterlogging stress tolerances were completed using 37 will be made at the
as well as measures to varieties of Oryza sativa; Oryza glaberrima and NERICA were carried out. Experiments {using pot) of mixed conferences in Japan
sustain the sail fertitity. seedlings of rice and other grain crops under conditions with stress of drought, floed, or salinity were carried out. As {conference of the Crop

results of the experiments, it was found that mixed scedlings have the potential to enhance flood tolerance of Science Society of Japan, in
drought-adapted grain crops. September 2016  and
Experiments on dependency of mixed craps to nitropen of orpanic matters were carried out under the nutrient-poor conference of the Japanese
soil condition. Then, basic experiments on floed and salinity stressed conditions using cowpea were canied out in Soctety of Soil Science and
order to incorporate cowpea in rice-pear] millet mixed cropping systerns. Soil samples were collected from seasonal Plant Mutrition, in
river sides in Namibia for examining soil fertility of seasonal wetlands and then, a paper was published using the September 2016)

results of analysis. As for the resnits of experiments of application of cow manure, a presentation will be made at the

conference which is held in September in Japan.

2.1 Survey the socio-cconomic | Pre-test for the baseline survey was carried out in a village (nine farmers) on December 12, 2012. Afier that, a Nearly Finalization and printing the
conditions and farm baseline survey was carried out from February 4 10 16, 2013 (interview survey to 386 farmers). Collection and | completed | document on the viilage

operation of farmers who
participate in conducting
field demonstration or

organizing information/data of a village can be done comparatively well, then, a village monograph {Onamudindi
village) was prepared. This village monograph becarge basic information to be used for analysis of time-series
changes of socto-economic of seasonal wetlands. Information on sacial structure of the village and others was not

monograph by UNAM. This
document will be basic
information for UNAM and

9




Activities

Progress and Main Achievements

Progress

Planned Activities in the
Remaining Period

voluntary trials (baseline
survey).

cnough in the village monograph, additional interview survey was conducted to the village headman, thereafier, the
obtained data was incorporated in the village monograph, A paper on the village monograph was submitted to an
academic journal, In addition, a document on the village monograph will be published by UNAM. As results of
various surveys, diversified situations in locel villages, which were not grasped irn the official statistics of the
Government, are revealed. The followings are revealed situations.
1) Main difference or disparity among rural household
<  Possession of resource or agricultural tools such as hoe, plow, and tractor, etc.
<« Income difference depending on old-age pension, disability pension, and child allowance,
<«  Purchase of sceds: farmers don’t buy seeds mostly. In case of improved varieties, farmers purchase seeds
from the govemment or local markets. If {farmers were not able to harvest crop previous season, they
purchase sceds.
2) Peasant farmers are very few. Most of farmer honseholds have own land. Difference of area of landbolding is
smatl, and average land holding is 2 to 3 ha.
3) Approx. 80% of farmers have own wetland.

this document will be shared
with MAWE,

2-2

Secure informed consent by
demonstration farmers
prior fo project nctivities
and share findings from
oufput 1 and 3 through
workshops.

Nine demonstration fanmers, where demonstration experiments are carried out, were selected in tbree villages {nine
farmers in total) from 2012 to 2013. The demonstration ficlds, water level monitoring equipment, and min gauges
were installed in the fields the demonstration farmers. Number of the demonstration farmers were increased in
2014/15 and 2015/16 in other villages (two farmers in 2014/15 and a farmer in 215/16). At the selection of the
demonstration farmers, the project team members visited the demonsiration farmers individually and explained the
purpose of the demonstration activities. In addition, workshops with farmers in the demoostration farmers” viilages
and also its surrounding villages were carried out for explaining/discussing the outlines of the Project and new mixed
cropping systems, and for obtaining farmers” perception on the new mixed cropping systems. At the fields of the
demonstration farmers, experiments on rice-based mixed cropping and collection of hydrological data have been
carried out,
Table 5: Workshops with Farmers

Number of

No. Date Target Village | participants Main contents of workshop
(farmers)

1 Sep. 5, 2012 Qhaingu 11 Focus group discussion using farm sketch method
2 Sep. 6, 2012 Onamundindi 23 for knowing farmer's recognition on traditional
3 Deac. 12, 2012 17 agriculture and new mixed cropping.
4 Mar. 5, 2013 27
5 Mar. 9, 2013 27
6 Mar. 14,2013 | Omagalangs 16
7 Dec. 17,2013 Omagalangn 23 (1) Focus group discussion wsing farm sketch
3 Dec. 18,2013 | Afoti 41 method for knowing farmer's recognition on
] Dec. 4, 2014 Ombafi 20 traditional agriculture and new mixed cropping,
10 Dec. 15,2014 | Afoti 17 (2) Confirmation of will of participation’ as
i1 Dec. 16, 2014 | Onamundind: 15 demonstretion farmer (face-to-face survey to
12| Dec. 18,2014 | Oshiteyatemo 13 candidate farmers).
13 Dec. 19, 2014 | Omagalanga 8
14 | Jul. 16, 2015 o -— Workshop for School Students
15 | Aug. 19,2015 | Omagalanga 28 (1) Explanation of the outline of the Project and

Completed
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Planned Activities in the

Activitics Progress and Main Achievements Progress Remaining Period
16 | Nov. 13,2015 | Omagalanga 23 mixed cropping method.
17 | Nov, 14, 2015 Osikuku 23 (2) Additional survey was done on farmer's land
18 | Dec. 22,2015 | Afoti 27 management and recognition on farming method,

23 | Describe the changes of After explaining the research objectives and contents fo the demonstration farmers and the volunteer farmers, the Nearly -
understanding by project team members visited to them and observed how they are practicing agriculture. Two-day leaming (between completed
demonstration farmers on | the farmers and the project feam members) was carried out and information/data on the progress of activities was
the contents and purposes | organized by repeating individual interviews and the farm sketch method. It was found that there are differences

.| of project activities and between the farmer’s undersianding on the contents of mixed cropping and intention of the project team members on
delineate the points to the contents of mixed cropping. Then, the project team members explained repeatedly about the mixed cropping
consider in the processof | Systems, arranged farm visit to the farmers who ere practicing rice cultivatior, recording the contents of verbal
expansion of the mixed cxplanation by the volunicer farmers. The project team members examined method to improve communication
cropping systems. between researchers and farmers. Then, the project team members continued frials of interactive and participatory

research methods between researchers and farmers in order to make environment that farmer can make comments
whether they adopt new cropping techniques or reject its after obteining information from UNAM, A part of the
results of these trial activities was presented at the academic conferences.

24 Classify the environment | Preliminary interview surveys an ecological environments of season wetlands were carried out at the fields of 10 Nearly Two papers will be prepared
of farmers” fields from the | farmers in Onamundindi village at the beginning of 2013, Key indicators for classifying small wetland from the | completed | for submitting 1o
viewpoiut of landscape viewpoints of farmers were extracted through understanding farmers’ perception on wetland environment and natural international scientific
ecology. environment around wetland. Jjoumals.

In order to classify the environment of farmers’ fields from the viewpoint of landscape ecology, qualitative analysis
on the components of fandscape, such as vegetation, soil, water, and topography, etc. has been camried out. At the
same time, interviews and workshops with farmers were camried out in order to extract indicators which classify
environment and farmers” perceptions on ¢cological environment. Evaluation on the mixed cropping systems in
farmers' fields from the viewpoint of landscape ecology is in progress.

2-5 Exemine the sustainability | Surveys on the farmers’ decision making criteria as to adopt or reject a new mixed cropping system, usage of Nearly A part of the scientific
of the mixed cropping harvested crops, and farmers’ perception change on the use of wetland have been carried out using several survey | Completed | results is presented at the
systems from the methods, Utilized survey methods are interview, workshop, study tour, farm sketch, hand-held GPS, acrial photos by copference of the Japan
socio-cconomic viewpoint | UAY, and scesonal calendar, ranking method, etc. Society for Internationa)
by finding out farmers® Farmers® recognition on the mixed cropping and their perception change were extracted through analysis of the Development, in November
decision making criterfato | results of surveys, and the result of analysis was presented at the conference. Preparation of a paper related with this 2016 in Japan,
adopt or reject & new issue was in progress in August 2018,
cropping system, ways to Two papers will be
use the agricultural As for farm household economy and labour distribution, related information was collected by baseline survey which submitled to internationat
produce, and the change of | was carried out in February 2013, Additional interview survey and data collection was carried out from May to scientific journals,
perception on wetlands Aupust 2016 at the selected farmers (volunteer farmers and other general farmers in two villages (Onamundindi and
(farm household economy, | Oshiteyatemo villages)). Evaluation of mixed cropping on the farm household ecanomy and labor distribution is in
labour distribution survey), | progress. Evaluation will be finalized in September 2016. According to the preliminary result of analysis on cost and

benefit of mixed cropping at smati-wetlands, there is potential to have certain gains from mixed cropping.

3-1 Estimate the change of Topographical surveys combining techniques of continuous actial photography using Unmanned Aerial Vehicle Nearly —_
flood (surface) water of {UAV) and SMM-MVS (Structure from Motion, Multi View Stereo) were carried out with the scale that can identify | Completed
seasonal wetland based on | Small-wetland. The surveyed areas were 16 sites within the following area in the Project targeted area.

1) 8ix sites in northem area (17°27'00”S - 17°30°007S, 15°21'00"E - 15°24°007E) _
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Planned Activities in the

Activities Progress and Main Achievements Progress Remaining Period
regionally-obtained data 2) Six sites in central area (17°43'00™S - 17°46°00”S, 15°13'007E ~ 15°16'00"E
such as topography map, 3) Four sites in southem area (17°58'00™S - 18°01'00™S, 15°19/00"E - 15°22'00”E)
satellite image and
measurement of Time-series data on change of surface water storage volume was estimated. After that, the changes of surface water
bhydrological conditions. storage volume at 16 sites from 2013 to 2015 (three years) were estimated by using satellite remote sensing high
resolution data. As a result of analysis, the estimated surface water storage volumes in the above three areas fluctuate
largely from year by year under the influence of rainfall. It was also found that the surface water storage volumes are
different larpely by areas.

32 Analyze the water budget Thirty units of tipping bucket rain gauges were installed in the range east and west 180km, north and south of Nearly A presentation will be
of seasonal wetland based 60km, centered at the Ogongo Campus of UNAM, and collected rainfall data continuously (There are 31 sites of Completed made at the AGU Fall
on hydrological data rain gauges in total, inclnding the rain gauge in the UNAM Ogongo campus). As a result, a wide area rainfall map meeting in December 2016
(precipitalion, in 4 ycar rainy seasons was made, The Bowen matic measurement systems {three units) were installed at the sloped in USA.
evapotranspiration, experimental ficld and a system was instalted at a natural wetland ficld nearby the sloped ficld at the UNAM
subsurface percolation) Ogongo campus. Meteorological data necessary for estimating evapotranspiration was continuously collected.

Four-year time-series evapotranspiration data at the different situations of surface (different cropping and soil
surface) was collected. Using collected data and using remote sensing data, amount of evapotranspiration in wide
"aren was estimated. In addition, semples of soil from deep part of small wetlands of the demonstration farmers were
taken and soil permeability tests were carried out. As a result, a coefficient on saturated hydraulic conductivity at
small wetlands under flooded condition with surface water was estimated.

3.3 Analyze the dependence Samples of rainwater were laken at the UNAM Ogongo campus and the stable isotope composition of those samples Nearly -—
on flood (surfacc) water of | was analyzed. As results of analysis, it wes understaod that main origin of surface water and shallow groundwater in | Completed
small wetlands that are this area is rainfall. As resulls of atmospheric water balance analysis, il was also found that recycle rate of
formed in the farmers® rainfell-evepotranspiraiion in the area is about 80% {average in rainy season), and recycle rate is higher at the later
demonstrationftrial fields, | period of rainy season (water from ¢vapotranspiration becomes mainfall agoin). Water level gauges were installed in

the center of the small wetlands off the demonstration farmers and time-series data of water leve] was collected. As
results of analysis, it was found that lowering of water level in small wetland is slow in the second half of the rainy
season compared with lowering speed in the first half of the rainy season.

41 Conduct field Number of the demonstration farmers by cropping season is shown in the table below, Nearly A part of the scientific
demonstration with completed | results will be presented at
committed and Table 6: Number of Demonstration Fammers the conference of the Tapan
their small wetlands, on the | ] Number of Demonstration Fammers 9 9 11 12 Development in November
rice-peas] millet mixed Numberof | Onamundindi village 3 3 3 3 2016 in Japan.
cropping systems, farmersby | Afoti village 3 3 3 3

village Oshiteyaterno village 3 3 3 3
Epayaliwa village - - 2 )
Onandjandja village - o - 1

2012/13 Cropping season was severe drought year and it was difficult to transplant rice seedlings in small wetlands
al several demonstration farmers® fields. Two kinds of experiments; ie. rice and pearl miflet mixed cropping and
sequential planting afier rain (in March) were carried out at the farmer’s wetland where rainwater can hold longer
period. Experimenis on mixed cropping were continved at the wetlands of the demonstration farmers in 2013/14,
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Planned Activities in the

Activities Progress and Main Achievements Progress Remaining Period
2014/15, and 2015/16 cropping seasons.

42 Conduet field triels at Rice seedlings or seeds were distributed to farmers who showed willingness to introduce rice-based cropping Nearly A part of the scienfific
farmers who participatein | Systems or rice cultivation voluntarily. This kind of farmers is categorized as volunteer farmers under the Project. | completed | results will be presented at
trials on the rice-pearl ‘The following table shows number of volunteer farmers by cropping season. the conference of the Japan
millet mixed cropping Society for International
systems voluntaily, Table 7: Number of Volunteer farmer Development in November

2012/13 2013/14 2014/15 201516 2016 in Jepan,
Number of Volunteer farmer 72 88 76 128

Socio-sconomic impact evaluation has been carried out in 2015/16 cropping season by collecting data from 20

volunteer farmers in Onamundindi and Oshiteyatemo villages. Cropping data was coliected from 20 farmers who

don’t cullivate rice at their wetlands. Field trials on rice-based mixed cropping for the 2015/2016 season were

completed and analysis of the collected data is underway.

111 volunteer farmers carried out rice-based mixed cropping at their wetlands in 2015/16 cropping scason and 32

farmers were able to get rice harvest. Pearl millet and sorghum were harvested by 30 and 27 farmers respectively at

their wetlands. Broadly speaking, one-guarter of volunieer farmers obtained some amount of harvest.

43 Examinc the rice-pear} Feedback of research results from the Development Studies Team and the Hydrology ‘Team toward the Crop Science | Completed | —
miilet mixed cropping Team has been carriced out every year at the JCC meetings and the annl.!al meetings in Japan. Discussion on the
systems, which can proposed rice-based cropping systems was held at the Workshop on the Project Achievement (August 29, 2016).
preserve the water
resources in semi-arid
region and cope with the
yearly fluctunation of flood
and drought, by
incorporating the feedback
from output 2 and 3 to
output 1,

44 Casty out participatory Field day was carried out 10 times from .March 2013 t_e-June.2016 f?r_e‘xplaining ﬁce-baseq mixed cropping systems, Almost The final field day (or
research and extension by tice cropping cytle, outlines of the Profect, tractor hiring pilot activitics, and demonstration of operation of power | completed | workshop) will be held in 2

the Namibjan researchers/
technicians on the cropping
systems through
opportunities such as field
days.

tiller, etc. Number of participants to the first (March 2013) and second (March 2014) field days was 462 and 529
respectively. Not only Iocal farmers but also vice-minister of MAWEF, politicians, mayor, and traditional headman,
elc. participated. Students and teachers of secondary schools participated in the third field day (April 2014). The
governor of Omusati region participated in the fifth field day (March 2016). Responding to his request at the field
day, a rice harvest festival was held at the UNAM Ogongo campus in June 2016. Over 150 persons including the
governor of Omusati region, the Pro-Vice Chancellor of UNAM, and councilers of local government attended.

In addition to the field days, farmer participatory workshop has been held 18 times in total at the UNAM Ogongo
campus, and Ohaings, Onamundindi, Omagalanga, Afoti, Osikuku, and Oshiteyatemo Villages. 358 farmers
participated in total,

Several kinds of demonstrations and seminars have also been held for agricultural extension technicians of MAWF,
UNAM staff and farmers etc. Detailed information on these field days, workshops and demonstrations/seminars is
provided as Annex 9.

Iocal village in December
2016.
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3-3 Achievement of Outputs
3-3-1 Qutput 1: [Crop Science] The rice-based mixed cropping systems, which is adaptable to the
yearly fluctuation of flooding and drought as well as water-saving, is proposed.

Research activities to develop techniques to deal with flooding and drought conditions as well as
water-saving progressed steadily throughout the Project term. The results of the analysis on the research
activities have been summarized in various papers and submitted to domestic and/or international journals
{four papers published, one paper in press, two papers submitted, and five others will be additionally
submitted), The results of analysis have also been presented at many academic conferences/seminars in
Japan and Namibia {26 presentations were made and 8 presentations will be additionally made). The project
team is proposing the rice-based mixed cropping systems consisting of six cultivation techniques. Mixed
seedling technique in particular has been scientifically verified to have comparative advantage on yield on
experimental basis, although it is yet to be verified at farmers’ field level. Considering these outputs, the
degree of achievement of the objective of Output 1 is moderately high.

Indicator 1-1): Number of presentations at academic conferences/seminars in related areas such as crop
science and tropical agriculture (27 times).

Presentations at academic conferences/seminars in crop science and fropical agriculture related area
amounted to 26 by August 2016. Eight additional presentations are to be made by the end of 2016. The total
number of presentations will be 34. Detailed information on the presentations is provided as Annex 10.

Indicator 1-2): MNumber of publication (paper) submitted to peer-reviewed journals {(domestic and/or
international) in related area is at least 6.

Number of the publications (papers) related with the crop science area submitted to peer-reviewed journals
is seven (four papers published, one paper in press and two papers submitted) by August 2016, Additional
five papers will be submitted by March 2017. In that case, total number of submitted papers will be 12,
Detailed information on these papers is shown in the table below,

Table 8: Papers Published and to be Submitted

Published/ International
in Press/ Author Name, Name of Paper, Name of Publication, Year Published etc, or Domestic
Accepted Journal

A: Jaint paper by Namibian and Japanese Researchers
1 | Published | Suzuki, T., T. Ohta, Y. Izumi, L. Kanyomeka, Q. Mwandemele, J-I. Sakagami, K. | International

Yamane, and M. Tijima, Role of canopy coverage in water use efficiency of lowland

rice in early growth period in semi-arid region. Plant Production Science, 2013, 16 (1),

12-23.

2 | Published | Awala, SX., K. Yamane, Y. Izumi, Y. Fujioka, Y. Watanabe, K.C. Wada, Y. Kawato, O. | International

Mwandemele, and M. Tijima, Field evaluation of mixed-seedlings with rice to alleviate

flood stress for semi-arid cereals. European Journal of Agronomy, 2016, 80, 105-112.

3 | Published | Iijjima, M., S.K. Awala, Y. Watanabe, Y. Kawato, Y. Fujioka, K. Yamane, and K.C. | International

Wada, Mixed cropping has the potential to enhance flood tolerance of drought-adapted

grain crops. Journal of Plant Physiology, 2016, 192, 21-25,

4 | Submitted | Nanhapo et al.,, Mix cropping with ice plant alleviates the damage and the growth of | Intemational

cowpea under consecutive NaCl treatment and after the recovery from high

concentration of NaCL

5 | Submitted | Watanabe, Y., F. Itanna, Y. Fujioke, A, Petrus, and M, ijima, Characteristics of soils | International

under seasonally flooded wetlands (oshanas) in north-central Namibia. Journal of Arid

Environments, (6. Jun. submitted)

6 | To be | (This paper will be submitted in Oclober 2016) International

submitted | Watanabe et 8l., Soil fertility status of seasonally closed wetland ecosystem (QOndombe)
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in Northern Namibia,
7 | To be | (This paper will be submitted in November 2016) International
submitted | Iijima et al., Oxygen transfer between mix-cropped rice and pearl millet in water
culture,
3 | To be | (This paper will be submitted in Janvery 2017} International
submitted | Watanabe et al,, Inspect the amount of cow manure and chemical fertilizer dosage for
rice, pearl millet and cowpea in north-central Namibia,
9 [To be | (This paper will be submitted in March 2017) International
submitted | lijima et al., Effects of soil moisturc conditions on the water relation and water source
of intercropped rice and pear] millet,
10 | To be | (This paper will be submitted in March 2017) International
submitted | Izumi et al, Examination of Water Use Efficiency in Mix-cropped Rice and Pearl
millet.
B: Paper by Japanese Researchers
11 | Published | Okazaki, Y, K. Yamane, Y. Izumi, and M, Iijima, Drought, salinity and flooding | Domestic
tolerance of Oryza sativa, Oryza gleberrima and their interspecific cultivars, Journal of
Crop Research, 2014, 59, 23-30,
12 | In press Tzumi, Y., Y. Okazaki, K, Yamane, and M. Iijima, Evaluation of the Resistance to | Domestic
"Multiple Environmental Stress” of Oryza sativa, O. glaberrima and their Interspecific
Progenics. - Effect of Drought and Re-watering on the Growth and Physiclogical
Parameters of Rice Cultivars. - Journal of Crop Research, 61, 23-30.

Indicator 1-3): List of water-saving cultivation techniques with high water-use efficiency and of

cropping systems with high preductivity under environmental stress such as flood and

drought.

Based on their extensive study and preliminary work, the Crop Science Team proposed the following six
cultivation techniques adapted to flood and drought conditions. Name and outline of each cultivation
technique are as indicated in the following table. These cultivation techniques were explained during the
workshop on the project achievement (held on August 29, 2016) and were explained briefly in the
Guideline for “Flood- and drought- adaptive cropping systems™ (this guideline is under finalization).

Table 9: Proposed Cultivation Techniques Adapted to Flood and Drought Conditions

Name of
Cultivation Outline of Techniques
Techniques
1) | Mixed cropping in | Planting rice in the lower part of slopes and pearl millet in the upper part of slopes
the water Dby utilizing the slope of the farm field. By using this cultivation technique, both
fluctuation zone rice and pearl millet can survive.

2) | Ridge and fiurow Planting pearl millet on ridges and rice between ridges (furrow). By using this

mixed cropping technique, both rice and pearl millet can grow well.

3) | Mixed seedling Rice and pear] millet are seeded in the same hole, This technique enhances water
use efficiency and mitigates flood, drought and salt stress.

4) { Sequential planting | There is a trial in progress to overcome severe drought; i.e. transplanting on

after rain March after delayed rain,

5) | Cultivar selection Selection of flood tolerant cultivars of upland crops such as pearl millet and
cowpea from 1ITA. Short duration upland rice cultivars from IRRI are now being
tested in the field of UNAM,

6) | Sustaining soil Introduction of cowpea in the water fluctuation zone of small wetland and cow

fertility manure application on the small wetland,
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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-based mixed cropping systems are established.

There were seven different methods, namely, 1) farm sketch, 2) hand-held GPS survey, 3) taking aerial
photos by UAY, 4) questionnaire survey, 5) summarizing village monograph, 6) landscape analysis, and 7)
workshops that were applied to analyze and understand the socio-economic conditions and farm operation
of farmers who participate in conducting field demonstration or voluntary trials. There are methods to
understand the subjective perception of the farmers such as 1), 4), and 5) and more objective ways to
clarify the situation with precise data and information on farming practices such as 2) and 3). Appropriate
combination of both methods was found to be effective to grasp farmers® perception and reality.

As a result of the research activities, three papers were submitted and five will be submitted. The results of
the research activities were presented at many academic conferences/seminars in Japan and Namibija (19
presentations were made and two additional presentations will be made). Considering these outputs, it is
assessed that the degree of achievement of the objective of Output 2 is moderateiy high.

Indicator 2-1): Records of changes in understanding by demonstration farmers on the contents and
purpose of the mixed cropping systems.

A baseline survey and qualitative surveys were carried out at the villages of participating farmers. The
collected data and information through these surveys are being summarized and papers are also in
preparation. Additional surveys with segments of farmers have been continuously carried out and farmers’
perception on mixed cropping and situation of their practices of mixed cropping were identified using the
combination of various metbods such as farm sketches, questionnaire surveys, workshops, hand-held GPS
surveys, aetal photos using UAV (Unmanned Aerial Vehicle), and landscape analysis, etc. Preparation of
papers with regards to these activities is tnderway using the results of surveys.

Purpose of use and advantage of the seven methods are described in the table below.

Table 10: Purpose of Use and Advantage of the Applied Methods

Method Purpose of Use Advantage and Disadvantage
(1) | Farm sketch - To wunderstand farmer’s | 1) Advantage
perceptions - Researchers can understand the farmers’ perceptions,
Farm sketch is a tool for | - By drawing pictures, valuable information can be exchanged
interactions between | between farmers and researchers.
researchers and farmers, 2) Disadvantage
- Size information can not be recorded.
(2) | Hand-held - To draw a map where a | 1) Advantage
GPS Survey researcher walks around with | -A GPS map provides the visual image of geographical
hand-held GPS receiver information. It helps o share the information with farmers.
- A farmer’s practice can be | - The area size of the plot can easily be calculated,
captured by researcher 2) Disadvantage
- Small plots are difficnlt to measure
- The target of record is limited by a researcher’s perception.
(3) | Teking Aerial | - To understand the mixed [ 1) Advantage
Photos by | cropping patterns by acrial | - Detailed cropping patterns can be seen, which is not possible
UAY photos of farmers’ fields. with a GPS survey,
- The micre-topographic information can be obtained by making
DEM (Digital Elevation Model).
2) Disadvantage
- Difficult to manipulate the UAV.
- Needs special techniques to conduct analysis
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(4) | Questionnaire | - To understand  the | 1) Advantage
Survey socio-economiic situation of the | - It is possible to obtain quantitative data of each household’s
households, situation.
2) Disadvantage
« It is difficult to obtain qualitative data.
- Farmers tend to answer within the framework of the
_ questionnaire and their expectations.
(5) | To Summarize | - To  understand  the | 1) Advantage
Village socio-econontic situation of the | - Village monograph js the basic information required to
Monograph households. understand future changes in socio-economic conditions in a
village.
2) Disadvantage
- Researcher can understand the village situation in multiple
views with qualitative and quantitative information.
{6) | Landscape - To wunderstand the natural | - Landscape comprises all visible features of an area of land
Analysis environments including human | including the physical elements of landforms, living elements,
perceptions and utilization human elernents as well as land uses.
(7) | Workshop - To share information between | - Facilitation skill is important for the success of a workshop
farmers and researchers by
two-way communication
channel

The Development Studies Team identified four aspects of social impacts of the Project, i.e. 1) development
of the farmer-based extension methods of rice, 2) changes of farmers® perceptions toward the rice-based
cropping systems, 3) changes in farmers’ perceptions about the use of seasonal wetlands (traditionally
farmers regarded wetlands not suitable for cropping, however, through the Project they have recognized
that crops (rice, pearl millet or sorghum, etc.) can be cultivated and harvested in wetlands), and 4)
cooperative use of seasonal wetlands. As for sustainability of techniques of the rice-based mixed cropping,
the Development Studies Team pointed out that it depends on four factors, namely: 1) incentives for the
rice-based mixed cropping, 2) local farmers’ independence of the activities, 3) accessibility of resources
such as available wetlands, rice seeds and plowing machinery, and 4) systematization of extension of
rice-based cropping techniques.

Indicator 2-2): Number of presentations and reports on study methods of understanding perception and
the socio-economic impacts (9 times),

As a result of the activities carried out, the Development Studies Team established the following seven
methods (farm sketch method and others) for understanding the changing attitudes and perception of
farmers and the socio-economic impact on farmers through the introduction of rice-based mixed cropping
systems.

Presentations on study metbods to understand the perception of the existing conditions and the
socio-economic impacts at academic conferences/seminars amounted to 14 by August 2016. Three
additional presentations are to be made by the end of this year. Total number of presentations will then be
17, Detailed information on the presentations is presented as Annex 10.

Indicator 2-3): Number of presentations at academic conferences/seminars on the evaluation method
for landscape ecology of the cropping systems (7 times).

Presentations on the evaluation method for landscape ecology of the cropping systems at academic
conferences/seminars amounted to seven by August 2016, One additional presentation is to be made by the
end of this year. Total number of presentations will be eight. Detailed information on the presentations is
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presented as Annex 10.

Indicator 2-4): Number of publication (paper) submitted to peer-reviewed journals (domestic andfor
international) in related area is at least 5.

Number of the papers related with the development studies area submitted to peer-reviewed journals is
three by Aungust 2016. It is planned that five additional papers will be submitted within this year. In that
case, total number of submitted papers will be eight. Detailed information on the papers is shown in the

table below.
Table 11: Papers Submitted and to be Submitted
Published/ International
in Press/ Author Name, Name of Paper, Name of Publication, Year Published etc. or Domestic
Accepted Journal

: Joint paper by Namibian and Japanese Researchers
1 | Accepted | Nishikawa, Y., O. Shivolo, M. Hangule, B. Thomas, M. Hangula, T. Maharero, and Y. | Domestic
Fujicka, Village Monograph of an Agro-pastoral Society in Norih-central Namibia,
Ryukoku Joumai of Economics, accepted,

2 | Submitted | (This paper was submitted) International
Kaida, K., Nishikawa, Y., Thomas, B., Shivolo, Q., and Hango, V., What encouraged
households to adopt rice as a new crop? Development in Praciice.

3 | To be | (This paper will be submitted in September 2016) International
submitted | Thomas et al., Understanding the variations of cropping patterns focused on the gaps
between farmier’s perceptions and practices in north-central Namibia.

4 1 To be | (This paper will be submitted in September 2016) International
submitied | Njunge et al., Variation in composition of plant species growing in small ponds
(oondombe) of the Cuvelai Basin seasonal wetlands in north-central Namibia.

5 | To be | (This paper will be submitted in September 2016) International
submitted | Fujioka et al., Evaluation of mixed-cropping patterns using aerial photos taken by
UAV.
6 | To be | (This paper will be submitted in September 2016) International

submitted | Thomas et al., Application of multiple survey techniques for improving scientist's
understanding and farmer’s consent,

7 | To be | (This paper will be submitted in September 2016) International
submitted | Fujioka et al, Diversity of scasonal smell wetlands (oondombes) landscape and its
recognitions by local people in north-central Namibia.

B: Paper by Japanese Researchers .

8 | Accepted | Kaida, K. and Nishikawa. Effect of rice cultivation trial on women farmer's | Domestic
participation in intra-household decision making: The case of Ovambo people in
Northern Namibia. Rural Life Socicty of Japan. Journal 59-2, 2016

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

Various kinds of data analyzed revealed that the possible area for introducing mixed-cropping, that would
not modify the water environment of the seasonal wetlands, could be from 3 to 7% of the [and in the
Cuvelai System Seasonal Wetlands, The results of the analysis of the research activities have been
summarized as various papers and submitted to domestic and/or international journals (four papers
published and five papers to be submitted). The results of analysis were also presented at academic
conferences/seminars in Japan and Namibia (16 presentations were made and one presentation to be made).
Considering these outputs, it is assessed that achievement of Qutput 3 is high.
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Indicator 3-1): Acquisition of data (scientific) on the change of flood (surface) water, the water budget
and the dependence on flood (surface) water of small wetlands,

The following data has been collected.

1) Satellite image data (AMSR-E/ AMSR2, MODIS, and Landsat ETM+)

2) Rainfall data (four years) at 31 locations using rain gauges (at farmers’ fields, extension offices and
the UNAM Ogongo campus) (Using the collected data, a wide area rainfall distribution map was
created.)

3) Data of evapotranspiration (four years) at the sloped experimentat field within the UNAM Ogongo
campus and natural wetland nearby the campus (time-series data of evapotranspiration frorn surface at
different cropping conditions were collected).

4) Data on the change of surface water volume by the photographic survey method using UAV
(Unmanned Aerial Vehicle) and SIM-MVS  (Structure from Motion, Multi View Stereo)

5) Data on the surface and ground water levels in the small wetlands of the 9 demonstration farmers
(monitoring was carried out over a 3-years period).

As results of analysis of the collected data, the following findings were obtained by the project team.,

1) Amounts of rainfall of the recent four years (2012-2016) were relatively lower. On the contrary,
2008/09 and 2010/11 rainy seasons had higher amounts of rainfall.

2) It was understood that evapotranspiration varied very largely depending on the surface conditions. The
water loss owing to rice cropping could be lower than that of natural small wetland conditions.

3) Shallow groundwater of small wetlands is very likely to be recharged from surface water in small
wetlands (source of that is mainly local rainfall).

4) Possible area (mmaximum area) for introducing mixed-cropping that does not modify water
environment of seasonal wetlands could be from 3 to 7% of the land area in the Cuvelai System
Seasonal Wetlands.

Indicator 3-2): Number of presentation at academic conferences/seminars in related areas such as the
potential cultivation area which does not affect the water environment (10 times).

Presentations in related hydrology and crop cultivation at academic conferences/seminars amounted 16 by
August 2016. One more presentation will be made by the end of this year. Total number of presentations
will then be 17, Detailed information on the presentations is presented as Annex 10.

Indicator 3-3): Number of publication (paper) submitted to peer-reviewed journals (domestic and/or
international) in related area is at least 6,

The number of the papers related with the hydrology area published to peer-reviewed journals is four by
August 2016, 1t is planned to submit five additional papers by the end of the Project. Total number of
papers will then be nine. Detailed information on papers is shown in the table below.

Table 12; Papers Published and to be Submitted

Published/ International
in Press/ Author Name, Name of Paper, Name of Publication, Year Published etc. or Domestic
Accepted Journal

A Joint paper by Namibian and Japanese Researchers
1 | Published | Suzuki, T., T. Ohta, T. Hivama, Y. Izumi, O, Mwandemele, and M. Iijima. Effects of | International
the introduction of rice on evapotranspiration in seasonal wetlands. Hydrological
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Processes, 2014, 28, 4780-4794,
2 | Published | Hiyama, T, T. Suzuki, M. Hanamura, H. Mizuochi, 1.R. Kambatuku, I.N. Niipele, Y. | International
Fujioka, T. Ohta, and M, Iijima, Evaluation of surface water dynamics for water-food
security in seasonal wetlands, north-central Namibia. [AHS Publication, 2014, 364,
380-385.
3 | To be | (This paper will be submitted in September 2016) International
submitted | Hiyama et al., Analyzing origin of rain- and subsurface-water for water-food security
in seasonal wetlands of north-central Namibia.
4 | To be | (This paper will be submitted in September 2016) International
submitted | Mizuochi et al., High-resolution spatiotemporal monitoring of micro-scale scasonal
wetlends in north-central Namibia with a new multiple data fusion of satellite images.
5 [To be | (This paper will be submitted in December 2016) International
submitted | Kotani et al., Evaluation of surface conductance under water controlled crop
experiment in north-central of Namibia.
6 | To be | (This paper will be submitted in December 2016) International
submitted | Mizuochi et al., Estimating evapotranspiration from seasonal wetlands in north-central
Narmibia based on satellite data fusion and VI-Ts method.
7 | To be | (This paper will be submitted in February 2017) International
submitted | Kambatuku et al., Coupling of the Frequency and Duration of Intraseasonal Dry Spells
at Finer Spatial Scale to Synoptic Circulation Patterns and Implications for Rice
Cultivation in the Cuvelai.

s Paper by Japanese Researchers
8 | Published | Mizwochi, H., T. Hiyama, T. Ohta, and K. Nasahara, Evaluation of the surface water | International
distribution in north-central Namibia based on MODIS and AMSR series. Remote
Sensing, 2014, 6, 7660-7682.
9 | Published | Mizuochi, H., T. Hiyama, T, Kanamori, T. Ohta, Y, Fujiocka, M, lijima, and K, | Domestic
Nasahara, Water Storage Monitoring of Seasonal Wetlands in a2 Semi-Arid
Environment by the Inteprated Use of Long-Term Satellite Images and UAV
Topography Measurement. Joumal of the Remote Sensing Society of Japan 36(2),
81-92, 2016-04.

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

The results of the research activities in the respective areas of Crop science, Development Studies and
Hydrology have been shared among the Namibian counterparts, Japanese researchers, extension officers,
and farmers etc. Among 111 volunteer farmers who carried out rice-based mixed cropping in 2015/16
cropping season, 32 farmers were able to get rice harvest at their wetlands, Pearl millet and sorghum were
harvested by 30 and 27 farmers respectively. Broadly speaking, one-quarter of volunteer farmers obtained
sorne amount of harvest even during the severe drought year with the national emergency declaration.
Detailed analysis of the economic impact of rice-based mix cropping systems has just started in 2015 and
the results are still in the process of finalization. The results are to be submitted to peer-reviewed journal by
the March 2017.

The degree of achievement of Output 4 is moderate.

Indicator 4-1): Annual completion of hand-out on the mixed cropping systems for researchers and
farmers at the field day

Method of rice-based mixed cropping systems has been explained to agricultufal extension technicians and
farmers during the field days and at demonstrations/seminars. Various leaflets were produced and
distributed to agricultural extension technicians and farmers. List of leaflets and their main contents are
shown in the following table.
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Table 13: List of Leaflets and Their Main Contents

No. Languege pr::::e a Main contents
1) | English 2013 Rice Cultivation Technique (from selection of rice seeds to transplanting)
2) | English 2013 Rice harvesting & Post-Harvest Techniques: from rice harvesting to storage
3} | English 2014 Rice Cultivation, Harvesting & Post-Harvest Techniques
4} | English 2014 Slide on rice nursery, transplanting, harvest, mixed cropping and manure.
5) | English 2013 Rice and Pear] Millet Mixed Cropping: 10 slides.
6) | English 2015 Mixed Cropping in Wetlands
7) | English 2016 New Namibian Porridge “Oluthima”
8) | English 2016 Rice Caoking Method
9 | English 2014 Land preparation at wetlands
10} | English 2014 How to overcome severe drought?
11) | Oshiwambo | 2013 Rice harvesting & Post-Harvest Techniques: from rice harvesting to storage
12) | Oshiwambo | 2013 Rice Cultivation Technique (from selection of rice seeds to transplanting)
13} | Oshiwambo | 2014 Rice Cultivation, Harvesting & Post-Harvest Techniques
14) | Oshiwambo | 2015 Mixed Cropping in Wetlands

Indicator 4-2): Executions of field day by researchers and technicians of UNAM on the mixed
cropping systems.

Field day was carried out 10 times from March 2013 to June 2016 for explaining rice-based mixed
cropping systems, rice cropping cycle, outlines of the Project, tractor hiring pilot activities, and
demonstration of operation of power tiller, etc. Participants of the field days were farmers, the
Deputy-Minister of MAWF, the Vice Chancellor and the Pro-Vice Chancellors of UNAM, the governors of
the regional govemments, politicians of local government, high officials, the Chief of Uukwambi
Traditional Authority, the senior headmen and the headmen of the local villages, etc. There were also the
cases that students and teachers of secondary schools participated. Over 1,950 persons participated in the
program in total. Final field day (or workshop) will be carried out in December this year (2016).

As mentioned above, the following paper related to the integrated study of agricultural and socio science
area will be submitted to peer-reviewed journal by the end of the Project. Detailed information on the paper

is shown on the table below.
Table 14: Paper to be Published

Published/ Internationsl
in Press/ Author Name, Name of Paper, Name of Publication, Year Published etc. or Domestic
Accepted Journal
1 |To be § (This paper will be submitted in March 2017) International
submitted | Masuda et al,, Integrated Assessment of Mixed Cropping System in Seasonal Wetland
in the Northern Namibia.

3-4 Prospects for Achieving the Project Purpose

“Flood- and drought-adaptive cropping systems” are developed which can sustainably preserve the
water environment of the semi-arid region.
Various research activities have progressed well in the areas of crop sciences, development studies,

hydrology, and integrated study on agricultural and social sciences, as well as various papers have been
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written and presentations for conferences/seminars have been made. Various leaflets for farmers/extension
officers were developed using the research results. As mentioned below, draft guidelines for a “Flood- and
drought-adaptive cropping systems™ have been produced and these guidelines will be finalized within this
year. Regarding the rice-based mixed cropping techniques which are to be disseminated to the farmers,
mixed seedling in particular has been scientifically verified to have comparative advantage on yield on
experimental basis. At farmers’ field ievel, however, adaptability of rice-based mixed cropping techniques
is yet to be verified mostly due to severe drought. Therefore, the Project Purpose will be achieved to a
moderately high within this year.

[ﬂiicator: Guideline for “Flood- and drought-adaptive cropping systems™ is compiled.

Namibian and Japanese researchers have jointly been producing two types of “Guidelines for “Flood- and
drought- adaptive cropping systems”. A draft guideline is now available in English, covering the resuits of
research activities of the four research areas i.e. 1) crop science, 2) development studies, 3) hydrology, and
4) integrated study of agricultural and social science. Assumed users of the guideline are researchers of
UNAM, officers and agricultural extension technicians of MAWTF, and farmers. The other draft guideline in
the local language (Oshiwambo) is available. This guideline focuses on crop science area because the target
users of the guidelines are farmers. Information of the draft guidelines was shared with stakeholders at
the Workshop on the Project achievement (August 29, 2016) and the 9% JCC Meeting (August 30, 2016) to
obtain comments and suggestions on the guidelines. The draft guidelines are finalized considering the
comments and suggestions of the stakeholders, After finalization, the guidelines together with the
developed leaflets will be printed and shared with stakeholders in December 2016. The number of copies of
the guidelines and their distribution will be discussed among project team members (Namibian and
Japanese researchers). As a reference, the tables of contents are shown in the boxes below.

a) The contents of the draft guideline (in English}.

+ Background and purpose of the project [Hydrology]
+ Rice introduction effort to a seasonal wetland - Summary
- Fluctuat{on of flood water in a seasonal river * Goal
* How to utilize the small-scale seasonal wetland within the | - Methods
farm * Inter-annual variation of rainfall
« Summary * Spatial distributions of rainfall
* Temporal Trends in Evapotranspiration
Inte; Study of Agricultural and Social Seience * Origin of surface water of small wetlands
- The new food “Oluthima™ * Satellite remote sensing of surface water
+ Examples of volunteer farmers’ practices + Developing & daily surface water map
« Examples of demonstration farmers’ practices « Detailed topographic survey of small wetlands
* Practical problems + Spatio-temporal changes in surface water storage and the
+ Field days for school children response to precipitation
* Future collaboration with neighboring countries + Distribution of the aveas potentially suitable for rice
cultivation

[Crop Science]
+ List of the proposed cultivation techniques [Development Studies]
* Proposed cultivation techniques + Summary

1) Mixed cropping in the water fluctuation zone * Introduction

2) Ridge and furrow mixed cropping + Goal

3) Mixed seedling + Survey methods

4) Sequential planting after rains 1) Farm sketch

5) Cultivar selection 2) Hand-held GPS survey

6) Sustaining soil fertility 3) Taking Aerial photos by UAV
- Joint work of Crop Science, Hydrology, and Development 4) Questionnaire survey

studies to preserve fragile water environments 5) Summary of a village monograph
6) Landscape Analysis
Ty Workshop
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b) The contents of the draft guideline in the local language.

- List of the proposed cultivation techniques
- Proposed cultivation techniques
1) Mixed cropping in the water fluctuation zone
2) Ridge and furrow mixed cropping
3) Mixed seedling
4) Sequentiel planting after rains
5) Cultivar selection
6) Sustaining soil fertility
« Joint work of Crop Science, Hydrology, and Development
studies to preserve fragile water environments

Drought or semi-drought years continued during the Project period (4 years from 2012/13 to 2015/16
cropping seasons), therefore, there was no opportunity to confirm adaptability of the developed cropping

systems under the flood situation.
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Figure 2: Annual Rainfall at the UNAM Ogongo Campus and Ondangwa Alirport

3-5 Implementation Process

Promoting and obstructing factors that influenced the effective implementation of the Project activities are

as follow,
(1) Promoting Factors
1) Enthusiasm of Namibian and Japanese researchers

Enthusiasm of Namibian and Japanese researchers for implementing research activities brought useful

research outcomes.

2) Research activities parallel to learning at doctoral level

Namibian counterparts learned at the doctoral level in Japan by carrying out research activities of the
Project. This is a promoting factor for effective implementation of the Project activities.

3) Improved communication and organized preparation of publications (academic papers)
Responding to the recommendations at the mid-term review, communication between Namibian
counterparts and Japanese researchers has improved, and publications have been made with more

collaborative and organized manner.
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(2) Obstructing Factors
1) Severe drought
Low rainfall in the recent rainy seasons became a limiting factor in obtaining expected research results.

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 erop production in seasonal wetlands in north-central
Namibia

The agricultural sector of Namibia contributes 3.2% of GDP (Annual National Accounts 2015) and it is
roughly divided into the subsistence agricultural production in the northern area and the commercial
livestock production in the central and southern areas. 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 four regions (Omusati, Ohangwena,
Oshana, and Oshikoto) of Namibia, all of which are located in the northern sector of the country. Northern
Namibia, where seasonal wetlands are located, is within the semi-arid zone. Annual rainfall in this area has
fluctuated widely in recent years: floods and droughts occur very sporadically. Therefore, annual
production of pearl millet, which is the traditional crop in this area, is unstable and the degree of fluctuation
is large. Farmers in this area are willing to practice crop cultivation which is adapted to unstable climate
(drought and flood situations).

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 north-central area of Namibia,

(2) Relevance to the national policies of Namibia

“Vision 2030” aims to contribute toward food security and to increase income at the household and
national levels, while sustaining and improving land productivity. One of its strategies is “adopting more
adaptive and responsive agricultural methods, e.g. replacing a monoculture of food and cash crops with
viable intercropping systems, crop rotation or agroforesiry”. One of the priority issues of the economic
sector of the present Namibia’s Fourth National Development Plan (2012/13 to 2016/17) is agriculture and
the target of the annual growth rate in the sector during the period of this plan is 4% per year. One of the
overall goals of the Namibia Agriculture Policy for 2015 is to create a conducive environment to increase
and sustain agriculture production and its productivity. The following specific objectives are included in the
Namibia Agriculture Policy for 2015: 1} to develop and diversify agricultural production, 2) to promote
agricultural research and adaptation of appropriate technology, and 3) to promote the sustainable utilization
of resources for agricultural production to contribute and support disaster preparedness. The Government of
Namibia is strongly promoting rice production at the Kalimbeza National Rice Project (located in
north-east Namibia). Therefore, the objectives of this Project are relevant to the important issues of these
policies of the Government of Namibia.

(3) Conformity fo the assistance policy of Japan to Namibia
One of the priority areas of Japan's Country Assistance Policy to Namibia is the contribution to the
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improvenent of the present living standard and the reduction of poverty in the rural area. The Government
of Japan has the intention to support human resource development that is necessary for effective and
efficient agriculturat development which the Government of Namibia is tackling for alleviating poverty and
low income of those living in north-central Namibia. The Project aims to develop cropping systems
adaptable to climate change and such systems will contribute to food security and livelihood improvement
of rural residents. Therefore, this Project is consistent with the assistance policy of Japan.

(4) Appropriateness of the approaches taken by the Project
The main purpose of the Project is to develop “flood- and drought-adaptive cropping systems which can
sustainably preserve the water environment of the semi-arid region™ by integrating research results of crop
science, development studies and hydrology areas. In particular, the main expected results of the Project
are:
1) to propose rice-based mixed cropping systems that are adaptable to flooding and drought as well as
water-saving,
2) to establish methods to understand the change of farmers’ atfitudes and perception on the rice-based
mixed cropping systems and socio-economi¢ impacts on farmers, and
3) to estimate possible areas for mixed-cropping based on water budget/water source analysis.

The Project approach was relevant to the conditions of the natural environment, available water resources,
the needs of farmers, and agricultural production in the north-central Namibia.

(5) Comparative advantage of technical cooperation by Japan

Japan has a long history and significant experiences with rice cultivation. Japan has accumulated research
results not only within its borders and in Asia, but also in Africa as well. Japan also has long history in
developing techniques on water-saving cultivation, socio-economic analysis, and hydrological analysis.
Nagoya and Kindai Universities of Japan have experiences in introducing rice cultivation in semi-arid
regions in Namibia from the early 2000s. These universities had received Namibian trainees to Japan and
also had dispatched researchers to Namibia. Thus, Japan has the technical advantage in introducing rice
cultivation in the existing cropping system. It can also be underlined, that there is an excellent working
relationship between UNAM and Japanese universities. Therefore, it is very likely to say that a significant
positive result will be produced by carrying out joint research activities including technical skills transfer to
Namibian researchers.

4-2 Effectiveness

As mentioned in “3-4 Prospects for Achieving the Project Purpose”, various research activities have
progressed well in the areas of the crop sciences, development studies, hydrology, and integrated study on
agricultural and social sciences. Various papers were written, presentations were made at
conferences/seminars, and leaflets for farmers/extension officers were developed using the research resuits.
The degree of development of the “Flood- and drought-adaptive cropping systems” which can sustainably
preserve the water environment of the semi-arid region is experimentally established. On the other hand,
the project team could not collect sufficient data due to severe drought for verifying the rice-based mixed
cropping systems at the farmer’s fields. According to the economic survey, however, 32 farmers have
adopted and harvested rice even in severe drought condition, which partly supports the effectiveness of the
proposed mixed cropping systems. Therefore, the overall effectiveness of the Project is considered to be

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

4-3-1 Inputs by the Japanese Side

Japanese researchers from various universities and research institutes have visited Namibia periodically for
a short-term (10 to 20 days in most cases) while a project coordinator was assigned on a long-term basis.
The dispatch of Japanese researchers is mostly appropriate in terms of number of persons, expertize, and
research capacity, etc.

Various vehicles, agricultural machinery, measuring and laboratory equipment and materials (including
consumables and spare parts) for research activities have been provided. Most of them have been well
utilized. However, because of delay in arrival, a dry oven and an incubator have not yet been in use. Also,
there were two rice milling machines that were observed to be not in full use, due to low production of rice
caused by severe drought. Two UAVs were in full use, but mainly by Japanese experts and trainings of
counterparts on proper operation is necessary for future utilization and maintenance.

As for the trainings in Japan, in most cases, trainings were effective in terms of strengthening research
ability and facilitation skills of the Namibian counterparts of UNAM. Regarding the agricultural extension
technicians of MAWF, their rice cultivation techniques were strengthened. There are opinions that
practice-oriented longer fraining in Japan on rice cultivation techniques is effective for agricultural
extension technicians in order to acquire self-confidence on the rice cultivation techniques. Three Namibian
counterparts have participated in long-term trainings at doctoral and master levels, Two counterparts are
expected to obtain PhD degree and one to obtain master degree next year.

4-3-2 Inputs by the Namibian Side

As mentjoned in an article on Inputs, the total number of 12 Namibian counterparts of UNAM including
Project Director, Project Manager, and Assistant Project Managers are involved in project activities.

As for the crop science team, 11 staff members of UNAM participated in the Project in total and currently
nine remain. As for the development studies team, eight staff members of UNAM participated in total and
currently two remain. As for the hydrology team, two staff members of UNAM participated in total and
currently one remains. The major reason for participation turnover was due to study leave.

UNAM has provided various facilities for the Project activities such as office spaces for Japanese
researchers/coordinator, laboratories, green house, crop experiment fields, seed room, rice packing room
and store rooms. It seems that these facilities are effectively used for project activities.

In terms of financial contribution by UNAM for the Project, UNAM has made efforts to allocate budget
and disbursed necessary amount of expenses for the project activities as shown in the Table 2 and 3 (see
jtemn 3-1-2 (2)).

4-3-3 Project Management

As mentioned earlier, there are two kinds of meeting for the Project, such as JCC meeting and Management
Committee meeting, These meetings were held regularly, The JCC meeting was held eight times (twice a
year at the UNAM main campus or Ongwediva Campus), and the Management Committee meeting was
held 16 times (once a quarter at the UNAM Ogongo Campus). According to opinions of the Namibian
counterparts, these meetings were well organized and productive for reviewing progress of the project

26
—69—



activities, approving work plan for next period, and discussing major issues arising from the project
implementation.

4-4 Impact
It is prospected that a part of the Overall Goal, such as contribution to food security of local farmers, can be
attained at certain degree. Several impacts of the Project are observed. The impact of the Project is likely to

be moderately high.

4-4-1 Prospect of Achieving the Overall Goal

Overall Goal: 1. “Flood- and drought-adaptive cropping systems” are disseminated in the
north-central Namibia to contribute to the food security and cash income of local
farmers. ‘
2, “Flood- and drought-adaptive cropping systems” are considered for the
northeastern areas of Namibia where high rainfall occurs as well as in neighboring
countries,

UNAM and MAWF have made efforts to obtain budget for the next financial year (from April 2017 to
March 2018) for disseminating “Flood- and drought-adaptive cropping systems” to the north-central
Namibia and Kavango region (located north-east Namibia) and for continuing research activities on
“Flood- and drought-adaptive cropping systems”. According to the budget proposal by UNAM, workshops
for farmers will be held at 12 locations in five regions and field days will be held five times. Therefore, it is
expected that field days and workshops on the rice-based mixed cropping techniques will be held
periodically after the completion of the Project in north-central and north-east of Namibia. When more
local farmers introduce/adopt these techniques, it is expected to contribute to food security of local farmers.

As for implementation of regional research conference together with neighboring countries on “Flood- and
drought-adaptive 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” in September 2014 (a symposium organized by the Project). However, the Terminal Evaluation
Tearn cannot assess at this moment whether such conference can be held within a few years after the
completion of the Project. Also, the Terminal Evaluation Team cannot assess at this moment that the
rice-based mixed cropping systems to be introduced in neighboring countries in a short period of time.

4-4-2 Impacts Observed

(1) Farmers’ strong interests on rice cultivation and rice-based mixed cropping

According to the results of hearing from demonstration farmers and volunteer farmers, they have strong
intension to continue rice-based mixed cropping using seasonal small wetlands of their fields, even though
their harvests of rice and other crops were not good due to consecutive low rainfall of recent years. Around
200 persons {not only farmers but also governmental officials and school students) participated in the rice
harvest festival which was carried out in June 2016 under the Project. It is expected that farmers’ interests
will continue and the rice-based mixed cropping techniques at farmer level will be expanded.

(2) Joint use of community’s seasonal wetland

It was reported that community’s seasonal wetlands were shared by farmers in two communities. This kind
of shared use enables practicing rice-based mixed cropping by farmers who do not have own usable
wetland.
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(3) Proposal for research on new rice product

Rice flour was made using broken rice and was mixed with pearl millet flour (50% of rice flour and 50% of
pearl millet flour) under the Project. This is a new product and by-product of the Project. Using this,
porridge can be made and the taste is said to be better than porridge made from only pearl millet. UNAM is
preparing a proposal for conducting researches for producing some other new rice products.

(4) Increased motivation of lecturers of the UNAM Ogongo Campus for carrying out research activities.
According to Namibian counterparts, lecturers became more motivated to get involved in research project
aside from only teaching.

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 the item on relevance, sustainable increase of agriculture production and
productivity, food security, and income increase are regarded important in the strategies and policies of the
Government of Namibia. There are growing interests at UNAM, MAWF, regional governments and local
farmers on the introduction of rice cultivation and the rice-based mixed cropping techniques. Therefore, it
is expected that the outcomes of the Project will be disseminated to wider areas with support by UNAM,
MAWTF, and regional governments. Hence policy sustainability of the Project will be secured.

(2) Institutional and Financial Aspects

A joint budgetary proposal by UNAM and MAWEF for the next financial year (from April 2017 to March
2018) was prepared and submitted to UNAM Department of Finance from UNAM Ogongo Campus for its
contribution of NAD 500,000 and also to Ministry of Finance from MAWTF for its contribution of NAD
281,000 respectively, for disseminating rice-based cropping systems and continuing a part of research
activities which were conducted under the Project. Target areas for dissemination proposed by the plan are
the north-central Namibia and Kavango region (north-east Namibia), which is beyond the current target
area of the Project. The activities covered by the budget of UNAM and MAWT will be the following items.

A: Tterns to be covered by the budget for the basic research at the Ogongo Campus by UNAM from April
2017 to March 2018 (NAD 500,000)

1) Casual labour (land preparation, irrigation, harvesting and threshing)

2) Consumables (diesel, fertilizers, harvesting & packaging materials)

3) Rice events (harvest festival, conferences and meetings)

4) Publications (printing of posters, brochures, and documentary film)

5) Others (on-farm transport and maintenance of machinery)

B: Items to be covered by the budget for community services by MAWF from April 2017 to March 2018
(NAD 281,000)

1) Training workshops for rice farmers (North-central and Kavango)

2) Seed and seedling distribution (North-central)

3) Rice farmers’ field day (North-central and Kavango)

4) On-farm weather station maintenance and data collection (North-central)

5) Contribution to documentary film (North-ceniral and Kavango)
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There is solid collaborative relationship between UNAM and MAWF in providing information and
techniques on crop cultivation, and, it is expected that the financial arrangements will promote further
dissemination of the rice-based cropping systems and further improvement of the systems. It is better to
confirm whether the amount of budget to be prepared is sufficient.

Thus, financial and institutional sustainability (on effective utilization and dissemination of the outcomes of
the Project) can be considered relatively high, considering the progress the budget allocation. Cost of
operation and maintenance for machineries provided by JICA, however, is not included in the above budget
plan, and it should be secured..

(3) Technical Aspect

The Namibian counterparts are mainly lecturers and technicians of the Ogongo campus of the Faculty of
Agriculture and Natural Resources. In addition, agricultural extension technicians and officers of MAWF
have collaborated for project activities. Research skills of the Namibian counterparts have been
strengthened through project activities such as joint research activities with Japanese researchers,
short-term and [ong-term trainings in Japan, preparation of papers for submitting academic journals and
proceedings for academic conferences/seminars. Lecturers and technicians work at UNAM continuously in
general, therefore, their knowledge and skills enhanced under the Project will be utilized for academic
activities at UNAM, Technical sustainability is expected to be secured.

As for effective use and maintenance of the provided machinery and equipment, most of machinery is still
new and severe malfunction or problem has not occurred. Two staff members of UNAM received training
on maintenance of agricultural machinery in Japan. However, it is preferable that more staff of UNAM
need to be trained to acquire knowledge and skills on operation and maintenance of tractors, hand power
tillers, milling machines, UAVs etc,

4-6 Conclusions

The Terminal Evaluation Team has confirmed that the Project produced good research results such as the
guidelines for “Flood- and drought- adaptive cropping systems” (under finalization), papers for academic
joumnals, presentations to academic conferences/seminars, despite the four-year consecutive trend of low
rainfall affected negatively for rice-based mixed cropping cultivation at the farmers’ fields.

Crop Science Team proposed 6 cultivation techniques as part of “Flood- and drought- adaptive cropping
systems”. Development Studies Team established 7 kinds of method to understand the change of attitudes
& perception by farmers, and socio-economic impacts on farmers. Hydrology Team estimated the possible
area (maximum area) for introducing rice-based mixed cropping that does not modify water environment of
seasonal wetlands.

Most of the farmers, who experienced rice-based mixed cropping and rice cropping, keep higher interest on
cropping at seasonal small wetlands and they have willingness to continue it.

The summary of evaluation based on five evaluation criteria is described in the table below.
Criteria Evaluation

Relevance High

Effectiveness | Moderately high

Efficiency Moderate

Impact Likely to be moderately high
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[ Sustainability | Likely to be moderately high |

In aceordance with the results of the comprehensive evaluation, it is concluded that the Project will be
completed in February 2017 as scheduled.

5. Recommendations and Lessons Learned

5-1 Recommendations

5-1-1 Recommended Actions to be taken by the Project Teams (Namibian counterparts and Japanese
researchers) in the Remaining Cooperation Period (up to February 2017)

(1) Reviewing and refining the Guidelines to suit the target users

Two versions of the Guidelines for “Flood- and drought- adaptive cropping systems™ were proposed, and
they are to be published by December 2016. In that process, however, it is advisable to refine the contents
to be user-friendly, reflecting the comments from each user’s points of view,

(2) Discussion on the activities to be continued after the completion of the Project

The scope of the research activities as well as dissemination activities, which UNAM counterparts are to
carry out after the completion of the Project, should be well discussed considering UNAM’s research
priorities and human resources, Based on that scope, necessary budget and implementing structure should
be arranged.

(3) Proper management of JICA provided machineries and equipment

The project team is expected to review and revise the Inventory list of JICA provided machineries and
equipment, and properly have them registered in the custody of UNAM. Also, cost of operation and
maintenance of these machineties and equipment, including purchase of spare parts should be estimated
based on the experience of the Project, so that UNAM can have the basis for securing budget.

(&) Ammendment of the PDM

The Terminal Evaluation Team recommends to revise the “Objectively Verifiable Indicator 2% and its
“Means of Verification” of the Overalt Goal 2 so that it would be realistically achievable by the own efforts
of UNAM afler the project completion (see item 4-4-1). See Appendix 11 for the proposed PDM version 4.

5-1-2 Recommended Actions to be taken by the Namibian Authorities Concerned

(1) Preparation of a detailed implementation plan for UNAM’s research activities and dissemination
activities

It is expected that UNAM prepare a detailed plan of implementation for UNAM’s research activities and
dissemination activities for communities as well, based on the discussions to be made (responding to the
recommendation (2) mentioned above (in the item 5-1-1).

(2) Enhanced partnership between UNAM and MAWF/regional governments

The Project has succeeded in disseminating the rice-based mixed cropping systems to farmers on a trial
basis. Considering further dissemination in the future, solid partnership and clear demarcation of roles and
responsibilities among partnership between UNAM and MAWF/regional governments is crucial. There has
been solid partnership between UNAM and MAWF and this should be maintained to promote the
rice-based mixed cropping systems,

(3) Continuous maintenance of machineries and equipment
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UNAM should draw up a utilization plan of machineries and equipment provided by the Project.
UNAM should also secure budgetary allocation for maintenance of machinery procured under the Projéct
including refresher training for technicians.

5-2 Lessons Learned
{1) Low rainfall during the project petiod significantly affected crop cultivation at the farmers’ small

wetlands. For the future projects, when serious external factors hinder the project implementation, it is
desirable that JICA and JST have closer and prompt communication with the Project to seek for alternative
measures to address the situation.

(2) Effective ways to manage the international collaborative project with several research institutes were
obtained by the Namibian partners, In the future projects, these know-hows are expected to be utilized for

some other projects/programs.
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Annex 1 Schedule of the Terminal Evaluation

Namlbli.nefnmmm Japanese Evaluation Team,
Date Prof. Omoregic & Ms, Ohshima Ms. Asaoka Mr, Dojun Dr. Kokubun &
Prof. Indonge (UNAM) (JICA) (JICA) (Consultant) Dr. Kodaima (JST)
1 | 13Aug| Sat. = i ‘ s ' Depart from Japan :
2 M4Aug ] Sun [0 5h i Ut Arrival in Windhoek .
Meeting with JICA - Courtesy call to UNAM Main campus (two Pro-Vice Chancellers, a JCC member, |:
3 15 Aue | Mon consultant and a of Namibian Evaluation Team) :
S - Explanation of evaluation methed to & member of Namibian Evaluation Team
- Meeting at JICA Namibia office
Move from Windhoek to North
- Meeting with JICA coordinator
4 16Aug | Tue - Courtesy call fo UNAM Ogango campus
(Assistant Pro-Vice Chancellor, Campus Manager, Farm Manager, and Deputy
Director Academic Affairs and Research)
-~ Interview to C/Ps of UNAM (three Namibian counterparts)
5 17 Aug | Wed Leave Japan Field visit and interview to three volunteer farmers (Afoti Village)
5 18 ans | The Arr@val in Windhoek | Observation of experimental fields and others in the UNAM Ogongo campus
Arrive in North Interview to demonsiration farmers (Oshiteyatemo village)
7 | 19Aug | PFri - Interview to extension officers (five officers of MAWF)
8 20 Aug |." Sat © | DS L Preparation of draft evaluation report Gl 2 L
9 [ 21Aug | Sun | :| Leave Japan Preparation of draft evaluation report Leave Japan
10| 22A02 | Mon |- it . " | Arrival in Windhoek | - Interview to C/Ps of UNAM (six Namibian counterparts) Arrival in Windhoek
11 | 23 Avg | Tue | Amivein Nordh Arrive in North “Arrive in Norh
- Field vzsit to Onamundindi village (interview to a demonstration farmer, a volunteer farmer, and a conirol fimer)
12 | 24 Aug | Wed | - Field visit to Oshiteyatenio village (interview to a demonstration farme, a volunteer farmer, and a control farmer)
- Observation of the ficilities using for project activities at the UNAM Ogongo campus (experimental fields, laboratory, agricultural machinery, green house and store To0INS)
13 | 25Auz { Thu |- Interview toa Japanese researcher
- Infernal meeting of the Japanese Evaluation Team
14 | 26 Aug Fri_ | (Heroes day: public holiday) Internal Meeting for Summarizing Joint Evaluation Report
15 | 27 A.uu' 1 St *| - Meeting for discussing contents of the Terminal Evaluation Report with Japanese researchers
=4 P | - Meeting for discussing contents of the Terminal Evaluation Report with the Namibian Evalvation member and Namibian counterparts
16 | 28 Aug [ Sun | - Meeting of the Joint Terminal Evalvation Team (WNamibjan and Japanese sides)
17 | 29 Aug | Mon | - Participation to the Symposium of the Project at UNAM Engineering Camnpus
18 | 30Avg | Tue | -JCC meeting (UNAM Engineering Campus) and Discussion of contents of the Terminal Evaluation Report Leave North
19 | 31 Aug | Wed | - Move to Windhoek Leave Windhoek
20 1S The |- (11:00 Report the results of the terminat evaluation to the Embassy of Japan) Arrive in Japan
-~ 14:30 Signing on MM (UNAM Main Campus)
21 | 2Sep P [. - - "% iy Leave Windhoek
22 | 3Sep | -Sat Arrive in Japan
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Annex 2 Project Design Matrix (PDM) Version 3

Project Title: Flood- and Drought-Adaptive Cropping Systems to Conserve Water Environments in Semi-arid Regions

Project Site: Faculfy of Agriculture & Natural Resources, Ogongo Gampus, The University of Namibia (UNAM) and seasonal wellands in north-central Namibia

Target Group: Researchers of Faculty of Agriculture & Natural Resources, UNAM, and farmers in north-central Namibia

Project Duration: February 2012 - February 2017 (5 years) Proposed Ver. 3 (March 10, 2016)

Narrafive 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 to contribute to the food security and
cash income of local fanmers.

2. "Fload- and drought-adaptive cropping
systems” are considered for the northeastem
areas of Namibia where high rainfall occurs as
well as in neighboring countries.

1-1) Field day held regularly on the cropping 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 environment of the semi-arid region.

Guideline for “Flood- and drought-adaptive cropping systems® is compiled.

Guideline for “Flocd- and
drought-adaptive

+ Extension works sustained
and expanded,
+ Understanding and

(domestic and/or international) in related area is at least 6.

cropping systems” cooperation of neighbouring
countries obtained.
Output 1-1} Number of presentation at academic conferences/seminars in retated | - Proceedings of + Govemment policies on
1: [Crop Science] The rice-based mixed areas such as crop science and tropical agrictlture (27 times), conference/seminar seasonal wetlands remain
cropping system, which is adaptable tothe [1-2) Number of publication {paper) submitted to peer-reviewed joumnals | . Progress report unchanged.
yearly fluctuation of flooding and drought as {domestic and/or intemational) in refated area is at least 6. « Joumal publication {Large-scale physical
well as water-saving, is proposed. 1-3) List of waler-saving cuitivation techniques with high water-use + Report on research planning or commercial
efficiency and of cropping systermns with high productivity under results farming not introduced in the
environmental stress such as flood and drought. seasonal wetlands.)
2: [Development Studies} The methods to 2-1) Records of changes in understanding by demonstration farmers on | - Interview/questionnaire
understand the change of attitudes and the contents and pumpase of the mixed cropping system. * Progress report
perception by farmers, and socio - economic |2-2) Number of presentation and report on sfudy methods of - Report on research
impacts on farmers through introduction of understanding perception and the socio-economic impacts (3 times). {  results
the rice-based mixed cropping system are  [2-3) Number of presentation at academic conferencesa/seminars on the + Proceedings of
established, evaluation method for landscape ecology of the cropping system (7 conferencefseminar
times). . icati
2-4) Number of publication (paper) submitted to peer-reviewed journals | 0Uma) publication
{domestic and/or international) in related area is at least 5.
3: [Hydrologyi The possible area of 3-1) Acquisition of data (scientific) on the change of flood (surface) water, { + Report on research
mixed-cropping field that does not modify the the water budget and the dependence on flood (surface) water of resufts
water environment of seasonal wellands is small wetlands. » Proceedings of
estimated based on the water budgetiwater |3-2) Number of presentation at academic conferences/seminars in related|  conferenca/seminar
source analysis. areas such as the potential cultivation area which does not affectthe | - Joumal publication
water environment (10 times).
3-3) Number of publication (paper) submitted o peer-reviewed joumnals
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Narrative Summary QObjectively Verifiable Indicators Means of Verification Important Assumptions
4: {Integrated Study of Agriculturad and Social  |4-1) Annual completion of hand-out on the mixed cropping system for - Progress report
Science] The cropping systems proposed by researchers and farmers at the field day o - Report on research
the project are integrated through field 4.2) Executions of field day by researchers and technicians of UNAM on results
activities. the mixed cropping system.
Narrative Summary Inputs Important Assumptions
Activity Namibia Side
1.1 Examine appropriate cultivation methods to establish the rice-based mixed cropping 1) Assignment of Counterparts * The implementation
system. = Project Director amangement of the project
1.2 Examine water-saving cultivation techniques by methods inciuding the stable isotope - Project Manager sustained.
technique, = other necessary personnel
1.3 Examine measures to deal with enwironmental stress such as flood and drought as well |2) Provision of Facilities « Weather conditions are as
as measures to sustain soil fertility. o - Office space, working place, intemet and other usual without extreme
2.1 Survey the socio-economic conditions and farm operations of farmers who participate in facilities drought or flood.
conducting field demonstrations or voluntary trials (baseline survey). {Ogongo Campus in the University of Namibia) Pre-conditions
22 Secure informed consent by demonstration farmers prior to project activities and share + Experimental field and basic materials
findings from Qutput 1 and 3 through workshops. ! 3) Local Gosts - Conditions are satisfied to
23 Describe the changes of understanding by demonstration farmers on the contents and - Expenses for Namibian researchers’ activities (e.g. initiate the project as agreed
purposes of project activilies and delineate the points to consider in the process of domestic iravel costs) in the Minutes of Meeting
expansion of the mixed cropping system. . + Operating expenses for the day-to-day activities and
24 Classify the environment of farmers' fields from the viewpoint of Iandspape ecolqu. management of the project (such as utiliies and
2.5 Examine the susfainability of the mixed cropping system from the soclo-economic communication costs)
viewpoint by understanding the farmers' decision making criteria fo adopt or reject a new
cropping system, ways to use the agrcultural produce, and the change of perception on Japan Side
wetlands (farm household economy, labour distribution survey), 1) Dispatch of Experls
3.1 Estimate the change of flood (surface) water of seasonal wetland based on » Long-lerm expert {Project Coordinator)
regionally-obtained data such as fopography maps, sateliite images and measurements - Short-term experis (Agronomy, Development
of meteorological and hydrological conditions. . Sociology, Hydrology, Crop Physiology, Geography)
3.2  Analyze the water budget of the seasonal wetlend based on hydrological dala 2) Training
{precipitation, evapotranspiration, subsurface percolation) i - Counterpart trainings In Japan for several
3.3 Analyze the dependence on flood (surface) water of small wetlands that are formed in researchers
the farmers' demonstrationftrial fields. 5] ; ;
44 Conduct field demonstration with committed and hardwarking farmers on their small 9 !’I‘D‘\‘f;:ﬁr;glgf(f&tg?ment and Materials
wellands, on the rice-based mixed cropping sysiem. . +  Agricultural machinery and equipment
4.2 Conduct field trials with farmers who participate in trials on the rice-based mixed - Analytical instrument for crop physiology
cropping system voluntarily. . . - Meteorological instrument
4.3 Examine the rice-based mixed cropping system, which can preserve the water resources| Training equipment {personal computers, projector,
in semi-arid region and cope with the yearly fluctuation of flood and drought, by peripheral equipment)
incorporating the feedback from Output 2 and 3 to Output 1. Office machinery (copier, scanner)
4.4 Cary out parllcipatory research and extension activilies by Namibian - Other necessary equipment
researchersftechnicians on the cropping system through oppoertunities such as field 4) Local Costs
days. +_Share of training costs

“Fleod- and drought-adaptive cropping system™: The farming system which secures food crop production by the subsistent farmers in both flood and drought years by rice-hased mixed
cropping.
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Annex 3 Dispatch of Japancse Researchers/Experts

Period of Dispatch 2012 2013 2014 2015 2016 m7
Ro Hae FigMinchage Position Orpanivation From To | Days |10]201 301400 10{20|30]40]10{20]30]40] 1] 20| 0] 10| 10] 20] 30]40] 10
27102202 | 17032012 | 20 | [W
1 |Prof; Morio fijima Leader, Crop Science and |Professor, Faculty of Agriculture |Kinki University 26/04720012 | 070052012 | 12
Integrated Study of 231082012 | 140972012 [ 23 ]
Agxicultural and Social 26120012 [ 10012013 | 16 |
Sci 25/03/2013 | 170032013 | a1 []]
25/0412013 | o450t | 1o
257082013 | 070972013 | 14 ]
2371172013 | 011272013 | o [
2410272014 | 17/032084 | 22 []
240412014 | 030572014 | (0 )
274082014 | 14092014 | 19 []
0611212014 | 14201 | o ]
25022015 | 140372015 | 18 []
230872015 | 010972035 | 10
06122015 | 1320015 |8 ml
Kindai University 020372016 | 12/032016 | 11
2840472016 | 090512016 | 12 ]
220082016 | 0310972016 | 13
{planned)] 04/122016 | 121273016 | 9§ IR
2 1D, Yuiohiro Fujioka | Development Studies  |PostDos, Faculty of Agriculiure thUmversny ZI04/2012 | 1600572012 | 24 L
o002 | 2200002 | o 1
021272012 | 16832013 | 105 ]
090472013 | 220051013 | 44
17R0RE013 | 1470972003 | 29 (]|
18112013 | oomarzond | 4
18022014 | 17/0372014 | 28 ih
140472014 | 18052014 | 35
300872014 | 14092004 | 16 []
23/112014 | 04022015 | 74 L]
23022015 | 18032015 | 24
Sub-leader, Developinent |Assistant Professor, Frontier | Tohoku University 27052015 | 07062015 | 12 1
Studies Rescarch Institute for 17112015 | 26mp015 | 10 |
Interdisciplinary Scicness 2410412016 | 047052016 | 11 I
20/06/2016 | 07/0772016 | 9
230872016 | ©3/09r2016 | 12 ] 1
{planned)] 17012017 | 28/0172017 | 12
3 [Prof, Yoshiaki Nishikawa |Sub-leader, Development rl‘ﬁl'msor,(}ladmlesdmolof [Nagoya University 02092012 | 10/092012 ]| 9
Studies Intemnational Development 01/01/2013 | 0%012013 | 8 | ]

0B032013 | 18032013 | 11 [
200172014 | 08022014 | 11
[Professor, Faculty of Economics |Ryukoku University 30/08/2014 | 1270920014 | 14 ]




Period of Dispatl

2083

2012 2014 20015 2016 2017
No Name Field in charge Position | Organization From To | Days [10]20]3 192013 40 )
4 |Prof. Tetsuya Hiyama Sub-leader, Hydrology  |Associate Professor The Research Institute for | 02/09/2012 | 1440572012 ] 13 ]
Humanity and Nature 07/0322013 | 1600302013 [ 10
2510872013 | 16/0972013 | 17
|Professor, Hydrospheric Nagoyz University 275082014 | 117002014 | 16
Atmospleric Research Center 23/0872015 | 05092015 | 14
25/08/2016 | 03/0572016 | 10 E
5 [Prof, Vasubito IznniTCrop Seience Associale Professor, 500 of [University of Shiga 0310372013 | 310302013 | 29
Environmental Sciences Prefecture 251042013 | 060502013 | 12 [
021032014 | 26/032014 | 25
30/08/2014 | 1270572014 | 14
05/03/2015 | 245032015 | 20 ]|
Professor, Scliool of 03/03/2016 | 24m030016 | 22 N
Envirommental Sciences 280472016 | 0BAO52016 | 11
(planoed)] 261172016 | (441272016 | 9 [
6 |Dr. Koji Yamane Crop Science il.ecture:r. Faculty of Agriculiure. [Kind University . | ZS/04/2013 | 06/05/2013 | 12 ]
7 |Dr. Yostinor Walarabe [Crop Seicnee PostDoc, Facully of Agrcultare |Kinki Universiy 2510472013 | 12052013 | 18
020372014 | 1700302014 | 16
21/0872085 | 020572015 | 19 1
/11205 | 1570612016 | 209
{planced)| 171172006 | ¥712/2016 | 31 (A1
(planned)| 037012017 | 02/0272017 | 30 ]
8 [Prof. Koichi Shof Crop Science Associate Professar, Faculty of [Kobe University /0872015 | OI9A015 | 10 ]
Agriculture 03/0372016 | t4/032016 | 12 [
o 26/08/2016 | 19/09/2016 | 25 [
ﬂ&. Satoru Mutanaka | Crop Science Researcher TIRCAS 06/1272015 | 147122015 | 9
10 |Dr. Yoshiliro Hirooka  |Crop Science Assistant Professoe, Facully of [Kindai Universily 280472016 | 08052016 | 13
Agricultire 220802016 | 3sp0e | 13
{planned)| 287112016 | 127120016 | 15 ]
Prof. Takeshi Ohta Subrleader, Development [Professor, Graduate Schonl of  [Napoya University
11 Studies Bioagricultural Sciences 01/05/2083 | 140572013 | 14
?-E"ml'. Koichi Usami [Development Studies Flssml'mssm', Graduate Schpol of | Nagoya University 19/082013 | 31020013 ] 13
Intemational Development
295072014 | vzmgnoia | 10 |
13 [Dr. Kiyomi Kaida [Development Studies | Visiting researcher Ryukoku University 01/03/2015 | 15/032015 | 15
02/072015 | 20072015 | 21
Doclor researcher OTIOBZ01S | 20mE0015 | 23
06/11/2015 | 211172015 | 16
03/02/2016 | 22/0202016 | 20 B
13 |Prof. Tadayosh] Masuda |Development Studics | Associate Prolessor, Factlty of [Kinki University 231082015 | O1A092015 | 10 (] [l
Agricultre 261022016 | 14m32016 | 18 []
Kindai University 28/04/2016 | 110572016 | 14
19/0872016 | 03m972016 ] 16 []




Period of Dispalch 2012 2013 2014 2015 2016 2017
No Name Fieldincharge | _ Position 1 Ocpanizaion From To | pays 1020130 s0] 10] 2030 a0]10]2 s0l10T20] 3012 2] s0ls0] ig]
Dr. Gen Shoji Development Studies | Visiting researcher m:’n“‘“‘“ of 2042016 | oamsizois | 1t
16 [Mr. Hiroyuki Inai [Development Stodics | Research assistant Findai University 28/0472016 | 270572016 | 30 5
050672016 | 0510772016 | 3t ]
07/08/2016 | 13/09/2016 | 38 [ ]
Dr, Toru Salai Hydrology Senior Reseaccher The Research Institute for 2
17 Humanity and Nature 0732013 | 16032008 | 10
18 [Mr. Hisanori Tanake __ [Hydrology Technician CLIMATEC, Inc. O1/19/2013 | 10A0872013 |10
19 1Dx, Hironari Kanamofi Hydrology il-{esean:har, Hydrospleric Mapaya Univecsity 2300820615 | 05/0972015 14
Atmospheric Research Center 22112015 | 1422005 | 23 I
25082016 | 03X9R2016 | 10
(planned)| 030172017 [ 14012007 | 12
Hydrology ‘Associale Professor, Faculty of |Nagoya Univesity 25082016 | 03092016 | 10 4
Agriculture .
Long:term Expert JICA 30032012 | 300902014 | 915
-
Long-term Expert JTCA 2308014 | 2202017 | 920 o !




Annex 4 Counterpart Personnef{ Trained in Japan

Training period
No, Name Posilion Department Institution E?osiﬁu; FickdMName of the Course Contents Implementing Institution From To Days
1 |Hangule Mortha Mweneni Lecturer Economics UNAM Same
2 |Angula Martin Ndinomupyz Lecturer Economics UNAM Same Japancse researchers concerned fo the
3 |Thomas Benisin Lecturer Economics UNAM Same Project explained the theoretical
4 [shivole Ottilie Taiflombwele  {Lecturer Crop Seience UNAM Same ?acksmynd of éhc 'llmmmrcdll ﬁeld:
= T . s - crop science, development studies an,
5 L\Vll[lg.l Teoﬁh:!s Taleni Field Supervisor Crop Science : UNAM Seme ) hydrology) and hechniquestobe  |Nagoya University, Kinki
6 |Embudile Mariin CAEQ DEES, Omusati MAWF Same  {Farmess parficipalory used, and also the experiment sites at Kinki|  University, Shiga
7 |Shechama Paricia Ashipala AET DEES, Oshana MAWF Same ian technique course for |University, Nagoya University, University | Prifectural University, 2012719 | 201277
2 |Shee Pombili AET DEES. Omusali MAWE S mixed cropping of rice end of Shiga Prefecture and the Research and RIHN (The Research 01271727 15
- bama U - pear] mille Institute for Humanity end Nature. Tnstitute for Humanity
9 _|lipumbu Festus AET DEES, Omusati MAWF |  Same Insiructions on social seicnce methods and Nature)
Paulus Witliam Ngumbe such a5 workshep implementing method at
N AET DEES MAWF Sam %
10 Elaishonga € farmer"s field and method to extract the
11 |Shechama Paulina Munyambali  [AET DEES MAWF Seme tucom_'lilinu of the farmers for new
12 |Amwaalwa Anna Afa AET DEES, Oshana MAWF Same cropping method.
13 |Uusiku Aina AET DEES, Omusati MAWF Same
14 |Simon Awala Lecturec Crop Science UNAM Same  |Discussion Discussion Kinki University 201372020 | 201372125 6
15 |Simon Awala Lecturer Crop Science UNAM Same  Long-tern rescarch program | Graduste school {doctoral conrse) Kinki University 20134115 | 201683031 1,082
16 |Frans Titus Technician Machinery UNAM Same
17 |Brendan Matomola Technician Agroromy UNAM Same
18 |Thulla Maharero Lecturer Economics UNAM Same
19 |Moris Eiseb — Dc::.mrer Economics UNAM Same 1 . &1 concemed to the
20 |Patrick Kompeli Chief ART DRT MAWF Project explained the theorctical
21 |Athon Wanga Senior ART DRT, Kavango MAWF Same backpround of the three research fefds and _ s
Plant Production E . also the experiment sites at Kinki Nagoyn' Umyersnty., Kinki
22 [Ujama Abjud Mbunguha ART MAWF Same  |Farmers participatory Univessi tversity. Universi University, Shiga
Rescarch extension techrique course for [ rLvesiYs Nagoyn University, University | p e o) University,
23 [Ksunapawa Shapenga AET DEES, Omusati MAWF Sarme  mixed cropping of rice and ?:;E::‘il g::::gi?;daﬂerz e:u:c%c and RIAN (Ths Research 201346730 | 2013720 2
24 [Otilie Nawa AET DEES, Omusati MAWF Same pearl millet trainees participated in *the Intemational Iﬂsﬁm‘:f_:r Humanity
25 fWilhelrmina Amashili Senior AET DEES, Omusati MAWF Same Symposium 2013 Agricultura Usc of and Neture)
26 | Agnes Akwenye Senior AET DEES, Omusati MAWF Same SR“{“M‘ ::‘?:I“ﬂf‘ "'t°$°d mge'_'"a'id
27 |Mikotans Endjala AET DEES, Ohangwenz | MAWF Same egion of Africa” et Nagoya University.
28 [Elikias lyambo Senior AET DEES MAWF Same
29 |Taimi Ndinglago Nambambi AET DEES, Oshana MAWF Same
30 {George Hanfiku AET {DEES, Oshikoto MAWF Same
31 {Jack Kambatiku Lecturer Environment uNAM | Smme HT" Obain neoessary shills o analyee "_“g
3| v h Saam N A vane! -
32 |Johanna Ngula Niipele Lecturer Eavironment UNAM | Same poem R PIOET o by metcorclopica Insrument o e 2GR0 | amanhis |16
| satellites images




Annex 4 Counterpart Personnel Trained in Japan

‘Training period
No, Name Position Depariment Institution lgosilio:\ FieldName of the Course Contents Implementing Institution From To Days
33 |Francisco Mausse Dean Animal Science ° 'To understand the progress of the Project-
34 |Toseph Njunge Depuly Dean Ogongo Campus UNAM Same related research activities implemented in
- Shoni-tenn Research Program  |Japan and to share basic knowledpe about ditio 2013177 | 2013715 4
35 |Cousins Gwanama Head of Department {Crop Science UNAM Lecturer the research conducted by crop science,
- development studies and hydrology team
36 |Benisus Thomas Eecturer Economics UNAM Same
37 |Osmund D. Mwandemele Lecturer Crop Science UMNAM Same Nagoya University 0139 | 2013115 7
, - . o Kinki University/
38 jAngula Marlin Lecturer Econemics UNAM Same  |Short-temn Research Program [ Trainig for development study Ryukoku University 20141723 | 200412115 2%
39 {Pamwenafye Nanhapoe Lecturer Economics UNAM Same  |Discussion Discussion Kinki University 2001472119 | 201472725 7
40 {Pamwvenafye Manhapo Lecture Crop Scignce UNAM Same Lonp-term Rescarch Program  |Graduate school (doctoral course) Kinki University 20145828 | 201713831 1,100
- i Rescarch training for flood-drought e rrroe
41 {Athon Malia Wanga Senior ART DRT, Kavango MAWF Same Short-term Research Program adaplive cmppingg system gh Kinki University 01412 | 201411128 150
42 |Joseph Njunge Deputy Dean Ogongo Campus UNAM Same Shori-term Rescarch Program  {Landscape analysis of seasonal wellands  |Kinki University 201479 | 20047718 10
43 ]Teofilus Taleni Lwiinga Field Supervisor Crop Field Section UNAM Same P . Kinki University
Short-term Research Progrmm Bc:;i::':;;i For flooddrought adaplfve e | 20mne | 46
44 |Anna Shomagwe Institution Worker  |Crop Field Section UNAM Same Kinki University
- § Farmers' perception 10 flood-grought Ryukoku University/
45 |Benisus Thomas Lecturer Ogongo Campus UNAM Same Shont-temm Research Program adaplive cropping system Kinki University 2014171 2014/8127 55
46 |Athon Maliata Wanga Senior ART DRT MAWF Same  [Lobg-term Research Progam | Graduate school Kinki Universiy 20157329 | 2017281 734
Head of Department . g
47 |Danno F. Itanna of crop scicnce Crop Scicnce UNAM Same Short-term Research Program Eanic waining for Flood-drought adapiive [Kinki Universiy/Shiga 201511 2015/7/10 10
croppin if, Uni Univ.
48 |Kahalongo K. 1sak Lecture Crop Science UNAM | Samc |Shortterm Research Program |*T°PP'8¥stem pef. Univ/Tohoku Uiv. | orsrm | aoismmo | 10
. Exarnine the data collecled from a variety Na University/
49 |Jack Kambatuku Leclure Environment TNAM Same Short-term Rescarch Program  fof Hydro-meteorological Instruments or coya . ty 201877 201517121 15
A Tshukuba University
satellites images
: Incentive development and communication | Ryukoku University/
50 |Shivolo Onilie Taiitombwele Lecture Crop Science UNAM Same  |Short-term Research Program  for new lechnology introduction (Including [ Nagoya University/ 2015/1026 | 20151117 13
post-harvest) ‘Tohoku University
DRT: Directorate of Research and Training CAEQ: Chief Apriculiural Extension Officer
DEES: Directorate of Agricultural Extension & Enginetring Services ART: Apricultural Research Technician
AET: Agricultural Extensien Technician MAWF: Ministry of Agriculture, Water and Forestry




Annex 5 Provision of Equipment and Machinery (unit price is more than 27,250NAD or 200,000 Yens)

(1) Project vehicles
R Name of . Unit Price Amount . -
No. Purpose of Use Arrival Date Machinery Product No. Maker Unit (NAD) (NAD) Installation Place | Procurement Place [Current Condition
1 Use for project aclivities 27/03/2012 Hilux NI45197 TOYOTA 1 431,109.56] 431,109.56| Ogongo Campus | Namibia Office In use
2 Use for project activifies 27/03/2012 Land cruiser NI145196 TOYOTA 1 477,034.30] 477,034.30| Ogongo Campus | Namibia Office Inuse
3 Use for project activities 28/03/2013 Hilux N155372 TOYOQTA 1 450,497.52| 450,497.52| Ogonge Campus | Namibia Office Inuse
Total (1) ]1,358,641.38|NAD
(2) Project Equipment
No. Pumpose of Use Arrival Date Name of Machinery Maker Unit Ua:: ;’;)oe ?I:I:Et Installation Place | Procurement Place | Cucrent Condition
4 Use in office 10/05/2012 Copier IR2030i Cannon 1 73.000.00{ 73,000.00] Ogongoe Campus | Namibia Office In use
5 Use for project activities 13/07/2012 Trailer 2.5ton Zebra 2 44.000.00]  83,000.00] Ogongo Campus | WNamibia Office In use
6 Use for project activities 11/12/2013 Water Pump Kuku Agri 1 108,962.50) 108,962.50] Ogongo Campus | Namibia Office In use
7 Use for project activities 23/01/2014 Water Pump Kuku Agri 1 84,582.50] 84,582.50] Ogongo Campus | Namibia Office In use
8 Use in office 08/05/2015 Copier MX-2614 Sharp 1 50,000.001  50,000.00] Ogongo Campus | Namibia Office In use
9 Use for project activities 23/07/2015 Greenhouse N/A 1 234,608.04] 234,608.04] Ogongo Campus | Namibia Office In use
10 Use for project activities 221272015 Air conditioner 48000BTUDC Gree 1 48,987.70|  48,987.70] Ogongo Campus | Namibia Office In use
(3) Agricultural Machinery (year 2012)
. Name of Unit Price Amount . i
No. Purpose of Use Arrtval Date Machinery Product No. Maker Qty (IPY) ?Y) Installation Place | Procurement Place |Current Condition
1 Tillage 09/08/2012 YZCDL | Yanmer | 3 310,000{ 930,000 Vnder the reof of Indonesia inuse
" Milling Machine
Power Tiller Under the roof of
12 Tillage 09/08/2012 BROMO-DX Yanmer 3 272,000 816,000 Milling Machine Indonesia in use
. Under the roof of + Usable
13 Tillage 271172012 YAP120 Yanmer 1 310,000 310,000 Milling Machine Indonesia (Consumables)
. Under the roof of . Usable
14 Tillage 271172012 Reaper YAPI20 Yanmer 1 310,000 310,000 Milling Machine Indonesia (Consumables)
. " . Usable
15 Tillage 2771172012 YAPI20 Yanmer 1 310,0?0 310,000|Magazine under roo Indonesia (Consumables)
Under the roof of N Waiting for
16 Harvest 27/11/2012 Rice Milling YHPC800 Yanmer 1 1,700,0001 1,700,000 IMiIling Mackine Indonesia fabrication
Under the roof of . .
17 Harvest 2711172012 YHPC800 Yanmer 1 1,700,000 l’7oo’ooolMiIIing Machine Indonesia in use




(4) Equipment for climate monitoring

No. querSc. of Use Amrivel Date | Name of Machinery . Description _ Maker | Qty .U?};P;;ce A(I;;f\l:;] t Installation Place - Pm;':;i:wnt ’ CCD::;';::R
18 | Climate monitoring | 10/08/2012 Data Logger (for Bowen_1) Climates | 1 259,000] 259,000 Japan in use
Chaanel Multiplexer Climatee | 1 119,000 119,000 Japan in use
Relay Driver Climatec | 1 40,000 40,000 Japan in use
Bowen Ratio Surge Terminal array Cli.malec 3 50,000 150,000 Installed in the Japan in use
Measurement System Cherge C?ntr?ller Cl!matcc 1 20,000 20,000, sloped filed Japan in use
Molded Case Circuit Breaker Climatee | ! 1,000 1,000 Japan in use
Fuse Climatee | 16 10] 160 Japan in use
Fuse Box Climatee | 8 100 800 Japan in usg
Measurement Box Climatec | 1 73,000 73,000 Japan in use
19 | Climate moniloring | 10/08/2012 Net Radiation Meter Climatec | 1 250,000 250,000 Japan in use
Hydro-thermometer Climatee | 2 11L,000] 222,000 Japan in use
Sun Shicld Shelter Climatee | 2 100,000] 200,000 . Japan in use
—— ry Installed in the =
TDR soil moisture sensor Climgtee | 3 32,000| 96,000 sloped filed Japan in use
Soil Thermometer Climatec | 3 18,000 54,000 Japan in use
Water Thermometer Climates | 3 18,000] 54,000 Japan in use
Soil Heat Flux meter Climatec | 1 70,000 70,000 Japan in use
. Tipping Gauge Climatee | 1 90,000 90,000 Japan in use
Me:;"::;zaé; fem Attachment for Rain Gauge Climatec | 1 40,000} 40,000 Installed Japan in use
Albedo Meter Climatec | 1 158,000 158,000 Bowen 3 Japan inuse
3cup anemometer Climatec | | 60,000 60,000 Japan in use
Water gauge Climatec | 1 100,000 100,000 Japan in use
Power Box Climatec | 1 20,000] 20,000 Japan in use
Battery Cl{mntec 3 20,000 60,000 Installed in the Japan }n use
Clamp Climatec | 5 100] 500/ sloped filed Japan in use
Aftachment Parts Climatee | 1 20,600 20,000 Japan inuse
Ground Rod Climatec | 1 1,000] 1,000 Japan in use
20 | Climate monitoring | 10/08/2012 Bowen Ratio Data Logger (for Bowen_1) Climatee | 1 259,000 259,000 Japan in uge
Measurement System Channel Multiplexer Climatec | 1 119,000] 119,000 Japan in use
Relay Driver Climziee | 1 40,000 40,000 Japan in use
Surge Terminal array lemalec 3 50,000 150,000 Tnstalled in the Japan }u use
Charge Controller Climatec | 1 20,000 20,000 sloped filed Japan in use
Molded Case Circuilt Breaker Climatee | 1 1,000 1,000 Japan inuse
Fuse Climatec | 16 10 160 Japan in use
Fuse Box Climatec | 8 100 800 Japan in use
Measurement Box Climatec | 1 73,000 73,000 Japan in use
21 | Climate monitoring | 10/08/2012 Net Radiation Meter Climatec | 1 250,000 250,000 Japan inuse
Hydro-thermometer Climatee | 2 111,000 222,000 Japan in use




No. Purpose of Use Arrival Date |  Name of Machinery Description Mal_-cer | Qy U'E;P;;ce “‘('J‘;’;)“t | Installation Place Pﬂf;ul:ecglen.l C":)::irit:?;ﬂ
Sun Shield Shelter Climatec | 2 100,000 200,600 ] Japan m use
e . Installed in the -
TDR. soil moisture sensor Climates | 3 32,000 96,000 sloped filed Japan in use
Soil Thermometer Clitnatec | 3 18,000 54,000 Japan in use
Water Thermometer Climatec § 3 18,000 54,000 Japan in use
Soil Heat Flux meter Climatec | 1 70,000 70,000 Japan in use
. Tipping Gaunge Climaiegc | 1 50,000 90,000 Japan it use
Mea]g::;;:: 111?;3;1; o Attachment for Rain Gauge Climatec | 1 40,000 40,000 Installed Japan in use
Albedo Meter Climatec | 1 158,000 158,000 Bowen 3 Japan in use
3cup anemometer Climatec | 1 60,000 60,000 Japan in use
Water gauge Climatec | 1 100,000 140,000 Japan in use
Power Box Climatec | 1 20,000 20,000 Japan in use
Battery CI!matec 3 20,000 60,000 Installed in the Japan !n use
Clamp Climatee | 5 100 500 sloped filed Japen in use
Attachment Parts Climatec | 1 20,000 20,000 Japan in use
Ground Rod Climatec | 1 1,000 1,000 Japan in use
22 | Climate monitoring | 10/08/2012 . Hydro-thermometer Climatec | 2 111,000 222,000 . Japan in use
Mmﬁ‘:;‘ﬁ“;"‘;‘cm Sun Shield Shelter Climatec | 2 | 100,000] 200,000 '":’l?;g 1’.1'[‘:';‘“ Tapan i use
Attachment Parts Climatee | 2 20,000 40,000 Japen in use
23 | Climate monitoring | [0/08/2012 Reintall Measurement Polyethylene Botile for Tritium Analysis | Hydrotec | 1 20,000 20,080 Japan in use
System Glass Bottle Set for CFCs Analysis Hydroteo | 1 70,000 70,000] New Laboratory Japan in use
Peristaltic Tubing Pump for CFCs Analysis | Hydrotes | 1 220,000 220,000 Japan in use




X

(5) Equipment for Crop Science

Purpase of . ) . - UnitPrice | Amount Installation { Procurement e
No. Use Aurival Date Name of Machinery Descriplion Maker Quy OPY) OPY) Ploce Place C_ urrent Condition

24 Crop science 1271272012 ABC Lepro-5D main unit ADC 1 4.265,000) 4,265,000 Japan in use

Leaf chamber ADC i 20,000 20,000 Japan in use

LED Jight source ADC 1 20,000 20,000 Japan inuse

Telescopic Pole ADC 1 2,000/ 2,000 Japan in use

Attachment of Telescopic pole ADC 1 500 5001 Japan in us¢

) Tube ADC 1 1001 100 Japan in bse

Portable :;m‘?““““’s String ADC 1 500 500 Japan in use

. AC power cable ADC 1 500 500 Crop leb Japan it use

(A““"‘]‘;:d;h Broad cable ADC 1 500 500 Tapen in use

Attachment for cable (PLC-011) ADC 1 200 200 Japan in use

Bottle ADC 2 200 400 Japan in use

Reagent Case ADC 1 1,000/ 1,000 Japan in use

Attachment (LC1-020/B) ADC 3 20 60 Japan in nse

Cable {LC1-056) ADC 1 500 500 Japan inuse

Cable (LCM-059) ADC 1 500 500 Japan it use
isture Tensiometer| DIK-7003 Plant Moisture Tensiometer _ .

2% Crop science 12712012 [0t M';'M ty;':’"’m er POAOT Daiki 1 615675 675675| Croplab Japan in use

26 | Ficldexperiment | 12/1272012 HR-33T Dew Point Microvoltmeter Wescor 1 Japan inuse

Dew Point Microvoltmeter Manuals (English&Japanease) Wescor 1 546,000 546,000 New lab Japan inuse

Sample Discs 5000pes ‘Wescor 1 Japan in use

27 | Cropscience | 121127012 AP4P °’°'“°"1‘,’Ig:°'c“f:; SensorHead, | 1y ia T Devices 2 998,900| 1,997,800 Japean inuse
Poromeler RS232 cable, Software & Manuals CD . Crop lab j

and battery chasger. Delta-T Devices 2 1,000 2,000 Japan in use

Manual Japanese Delts-T Devices 2 100 200 Japan inuse

28 Field experiment | 12/12/2012 PR2/6 Profile Probe 100¢m Delta-T Devices 2 224,500 449,000 Japan inuse
Comprises 6 x integral soil moisture , s

Profile Probe Sensors, Delia-T Devicas 2 20,000 40,0001 Croplab Japan inuse
Supplied with user manual, protective . .

tube, Spere centring springs and O-rings. Delia-T Devices 2 500 1,000 Japan inuse

29 Field experiment | 12/12/2012 PR2/4 Profile Probe 40cm Delta-T Devices 190,650 383,100 Japan in use
Comprises 4 x integral soil moisture . .

sensors. Delta-T Devices 2 20,000 40,000 Crop lab Japan inuse
Profile Probe (40cm) Supplied with user manual, pratective y . ]

wilh Access Tube tube, spare centring springs and O-rings, Delte-T Devices 2 100 200 Tapan tnLise

ATS1 Access Tube short Delta-T Devices 120 6,600 792,000 Japan in use

PR2 aceess tube bungs (red) Delia-T Devices 120 100 12,000] Magazine Japan in use

PR2 access tube collars {black) Delta-T Devices 120 100 12,000 Japan in use




o. | . P“’%";“ of | Aival Dater | Narve of Machinery Déscription Maer | Qy | U:;;i‘;ce A;::;’ ' '“{,’,E:S““ Prosutement | Curent Condition
30 | Fieldexperiment | 12/12/2012 Automatic Area Meter AAM-S Hayashi Benko 1 1,246,700] 1,246,700 Japan inuse
Cable (4m) Hayashi Denko 1 1,000 1,000 Japan jn nse
Adapter (R§-232C) Hayashi Denko 1 500 500 Japsn inuse
Cable Hayashi Denko 1 500 500 Japan inuse
Sheet Hayashi Denko 1 200 200} Japan inuse
Autormatic Area Meter Plug Hayashi Denko 1 200 200! Crop lab Japan inuse
Adapier {large) Hayashi Deako 1 500 500] Japan in use
Adapter (small) Hayashi Denko 1 500 500] Japan inuse
Piate Hayashi Denko 1 200 200] Japan inuse
CD Hayashi Denko 1 500 500] Japan inuse
Manual Hayashi Denko 1 100 100 Japan inuse
31 | Feldexperiment | 12/12/2012 Cl203 CID 1 891,100] 891,100 Japun inuse
USB cable CID 1 500 500 Japan inuse
Laser Aren Meter Power cable [od13] 1 500 500 Crop lzb Japan inuse
String CID 1 200 200 Japan inuse
Closs CID 1 200 200 Japan inuse
32 Office instrument |  12/12/2012 ENV:o(ns;:Ef:\t:;e for ENVI Runtime Windows esn 1 472,500 472,500 Mséf f;pc: tefs Japan inuse
33 Field experiment | 12/12/2012 Turu Pulse 360 LASER TECHNOLOGY | 2 192,340 384,680 Japan inuse
Manual LASER TECHNOLOGY| 2 100 200 Japan in use
. Closs LASER TECHNOLOGY| 2 100 200 Japan in use
Laser Messuring Tase LASER TECHNOLOGY| 2 Tooo] 2,00 Oﬂl";g;‘;"" Japan s
String LASER TECHNOLOGY| 2 500 1,00 Japan in use
Reflector SRT-0100 LASER TECHNOLOGY| 8 11,000 $8.000 Japan inuse
Installation attachment LASER TECHNOLOGY| 8 340 2720 Japan in use
34 Field experiment | 1241272012 Striking adoptor Daiki 1 41,400 41,400 Japan Uisable (Consumables)
Extensionrod 100cm  @3smm Daiki 4 13,900 75,600 Japan Usable (Consumables)
Connection Daiki 4 12,500 50,400 Japan Uisable (Consumables)
Engine Daiki 1 723 860 723,860 Japan Usable (Consumables)
Hose -+ handbraker Daiki 1 10,000 10,000 Japan isable (Consumables)
PC Liner Sampler Rod puller Daiki 1 10,000 10,000 Magazine Japan Usable (Consumables)
2-man rod puller Daiki 1 567,600 567,600 Jepan Usable (Consumables)
Stand for rod puller Draiki 1 20,0600 20,000 Japan Usable (Consumables)
Sample tube ¢43mm X 100cm Daiki 2 214,200 428,400 Japan Usuble (Consumables)
PVC Sample Liner Tube {10 tubes) Daiki 5 22,500 112,500 Japen Usable (Consumables)
PVC Sample Liner Tube (10 tubes) Daiki 5 22,500 112,500 Japan Usable (Consumables)
35 | Climate monitoring | 1271212012 Data Logger Climatee 1 259,000 239,000 Japan in use
Channel Multiplexer Climatee 1 1 19,1/ 119,000 Japan inuge
Relay Driver Climatec 1 40,000 40,000 Japan inuse
Surge Terminal armay Climatec 3 16,667 50,001 Japan In use
Charge Controller Climatee 1 20,000 20,000 Japan in use




No. PHTI?: of Artival Date N@e of Machinery Description Maker Qty U?J;}:)m . A(JJ“;;)“ ' Inst;l;;uon Protl:’llu:: ent Current Condition
Rowen Ralio Measuring Molded Case Circuit Breaker Climatee 1 1,000 1,000 Installed on the Japan in use
System Fuse Climatee 16 1 16 sloped field Japan inuse
{Heat balance sensor) Fuse Box Climatec 8 13 104 Japan inusc
Measurement Box Climatee 1 73,000 73,000 Japan inuse
Caver sheel Climatee 1 500 500] Japan in use
Elastic Climatec 1 200 200] Japan in use
Screwdriver Climates 2 50 100] Japan inuse
Communication Cable Climatee 1 1,000 1,000} Japan in use
36 | Climate monitoring { 12/12/2012 Howen Ratio Measuring Net Radiation Meter C]imatec 1 250,000 250,000 Japan m use
Svstem Hydro-ﬁ_lemometer lematec 2 55,500 111,000 Installed on the Japan {n use
(Atmos h;:b_nmﬂmm Sun Shield Shelter Climatec 2 50,000 100,000] ~ pod field Tapan in use
Meaguremenl Meter) Soil Heat Flux meter Climates 1 70,000/ 70,000 Japan in use
Albedo Meter Climatec 1 158,000 158,000 Japan . inuse




(6) Equipment for Lab and Field
i . . UnitFricc | Amount . Procurement Current .
De: ) Mak - -
No. | PurposeefUse | Amival Date Name of Machinery seription er Qy (PY) aPY) Instaliation Place Place Condition
. Roter A-4-62, incl. 4 x 250 rol rectangular -
37 | LabExpedment | 25/01/2013 buckets (5810 709, 008) Eppendarf 1 274,006 274,000 Japan in use
. 10 756. d 2 ; ¥ i
Adaptes of centrifuge adapter 7-18 ml (5810 756. 006) Eppendorf 24,700 49,400 Crop Lab Japan in use
adapter 50-75 ml (5810 760. 003) Eppendorf 2 24,700 49,400 Japan in use
adapter 80-120 mi (5810 761.000) Eppendorf 2 24,700 49,400/ Japan in use
38 | LabExperiment { 25/01/2013 Super Freezer Super Freezer LABOG Fukushima 1 472,237 472,237 New lab Japan in use
39 | LabExperiment | 25/01/2013 Refrigerator Refrigerator URD-180RE3 Fukushima 1 660,502 660,502 New leb Japan in use
{7} Field Equipment (year 2013) _
) — ] . Unit Price | Amount N ‘ Procurement Current
Nay F Machi Mak ;

No, | PurposeofUse | Armival Date me of Machinery er Qty APy aPY) Installation on Place Place Condition
40 Tillage 250012013 Tractor (EG231, VXUKS6ME) YAMMAR 1 2,334,000 2,334,000| Magazine under shade Japan in use
41 Tillage 25/01/2013 Deep cultivater (GS155T,RTD) YAMMAR 1 545,000 545,000| Magazine under shade Japan in use
42 Tillage 25/01/2013 Multi Rolary (R31220MK) YAMMAR 1 477,000 477,000| Magazine under shade Japan in use
43 | Field experiment | 25/01/2013 Hexacopter HG01G Medx 1 236,150 236,190 Office Japan in use
44 | Ficld experiment | 25/01/2013 Water Potential System Wescor 1 Japan in use
45 | Field experiment | 25012013 Manuals (English) Wescor 1 693,250 698,250 New Lab Japan inuse
46 | Field experiment | 25172013 Battery Charger Wescor 1 Jopan in use

(8) Equipment for Lab and Climate Monitorizg (year 2013)
. . - - - UnitPrice | Amount . Procurement Current

No. | PurposeofUse | ArrivaiDate |  Mame of Machinery Deseription Maker Qty. aPY) aPY) Installation Place Place Condition
47 |Climate 25012013 |  Bowen Measurement Drata Logger (for Bowen_1) Climates 1 259,000 259,000 Japan inuse

monitaring Systern
25/01/2013 Channel Multiplexer Climatec 1 119,000 119,000 Japan in use
25012013 Relay Driver Climatec 1 40,060 40,000 Japan in use
2500142013 Surge Terrninal array Climatec 3 50,000 150,000 Japan in use
25/0172013 Charge Controller Climatec 1 20,000 20,000 Japan in pse
2500142013 Molded Case Circuit Breaker Climsatec 1 1,000 1,000 Japan in use




. . - y Unit Price Amount . ) Procurement Current
. . Mak
No. | PurposeofUse | Arrival Date Name of Machinery Description er Qiy GPY) UPY) Installation Place Place Condition
. Installed .
25/01/2013 Fuse Climatee 16 10 160 in slope field Japan inuse
2510112013 Fuse Box Climatec 8 100 300 Japan in use
25/01/2013 Measurement Box Climatec 1 73,000 73,000 Jepan inuse
2500172013 Cover sheet Climatee 1 500 500 Japan inuse
25/0172013 Elastic Climatec 1 200 200 Japan inuge
250172013 Screwdriver Climatec 2 100 200 Japan in use
250172013 Communication Cable Climatec I 1,000 1,000 Japan inuse
ag [Chmate 25/01/2013 Net Radiation Meter . Climatec I 250,000 250,000 Tapan inuse
monitaring
250172013 Hydro-thermometer Climatec 2 111,000 222,000 Japan inuse
Sun Shield Shelter Climatec 2 100,000 200,000 Jap i
250012013 Bowen Ratlo M ing salied Bpan in use
25/01/2013 Syslem TDR soil moisture sensor Climateg 3 32,000 96,000 in slope field Japan inuse
{Heat balance sensor) N . pe
250012013 Soil Thermometer Climatee 3 13,000 54,000 Japan inuse
250172013 Water Thermometer Climatec 3 18,000 54,000 Tapan inuse
25/01/2013 Soil Heat Flux meter Climates i 70,000 70,000 Jnpan in use
ap |Climate 250112013 Tipping Gauge Climatec 1 90,000 90,000 Japan inuse
monitaring
25012013 Bowen Ratio Mcasuring Attachment for Rain Gauge Climatec H 40,000 440,000 Japan inuse
25012013 System Albedo Meter Climatee 1 158,000 158,000 Installed I .
(Atmosphere Environment i : in slope feld Apan Inuse
25/012013 Measpremeat Meter) 3cup anemometer Climatec -1 60,000 60,000 Japan inuse
250172013 Water gauge Climatec 1 100,000 100,000 Japan inuse
(9) Filed and Lab Equipment (year 2014)
] ' . . - Unit Price Amount . Procurement | . Current
No Purpose of Use | Amrival Date ‘Name of Machinery Description Maker Qty (PY) UPY) Installation Place Place Condition
50 Tillage 23/08/2014 Tmaetor Tmctor (EG231, VU) Yammar 1 1,297,500 1,297,500 Magazi Japan in use
apazine
51 Tillage 23/08/2014 Disc Rotary Disc Rotary {DS427T, RTA} Yemmer 2 450,000 900,000 Japan in use
52 | Field experiment | 23/08/2014 PC Liner equipment DIR-1615-Al Sampie Liner mbe ¢ Daiki 200 2,750 550,000 Jopan Usublz
DIR-TGTD-DT Cott Sampler o3 | T i aeiem = et —
10cm ’ s pan {hackun)




: C . Unit Price Amount . Procurement Cursént
No. | PurposeafUse | Arrival Date Name of Machinery -- Description Maker Qv § UPY) . (FPY) Installation Place Place Condi!ir:m'
DIK-121D-GQ1 Coupling Sleeve @ o - Usable
00w (RD32 Tone Daiki 10 15,400 154,000 Japan ‘
IK-121D-HI Extension Rod 935x Daiki 10 23.100 231.000 Japan Bmgie
—L000men RRAZ Tened ’ d - (backur) |
(10) Provision of Equipment
. : . P . Unit Price | Amount . "Procurement | . Curment
No. | Purpeseof Usc | Arrival Date Name of Machinery Description Maker Qty OPY)” Py Installation Place Place Condition
- Under the roof of .
53 Titlage 24/11/2014 YANMAR DIESEL BODY, ENGINE Yanmer 1 395,000 395,000 Mitling Machine Indonesia In use
POWER TILLER BODY, ENGINE Yanmer 1 395000 395,000 Magazine Indonesia In use
MODEL: YZC-DL
BODY, ENGINE Yanmer 1 395,000 395,000 Magnzine Indonesia In use
Under the roof of .
54 Tillage 2471172014 YAN DIESEL BODY, ENGINE, CAGE WHEEL 800 Yanmer 1 326,000 326,000 Milling Machine Indonesia In use
POWER TILLER BODY, ENGINE, CAGE WHEEL £01 Yanmer 1 326000 326,000 Magazine Indonesia In use
MODEL: BROMO-DX
BODY, ENGINE, CAGE WHEEL 802 Yanmer 1 326,000 326,000 Magazine Indonesia Inuse
{11} Field Equipment (2014)
. ) Unit Pri t , \
No. | Purpose of Use | Arrival Date Name of Machinery Description Maker Qty IE}tPYr;ce A(nj;?.fu;l Installation Place P@;"::: ent C?iﬁgi‘i;:n
55 | Field experiment | 04/12/2014 | goior Radiation Measuring Solar Radiation Mcasuring instrument EKO 1 176,904 176,904 Cron Lab Japan in use
) rop
instrument Sensor EKO 1 93,366 93,366 Japan in use
56 | Field experiment | 0471272014 Hexacopter Hexacopter H601G Medx 1 235,150 235,190 Office Japan in use
Camera mount Medx 1 35,000 35,000 Qffice Japan in use
Transmitter Medx H 12,000 12,000 Office Japan in use
Shatter Medx 1 15,000 15,000 Office Japan in use
Carmers Licoh Medx 2 234,000 168,000 Office Japan in use
Controller Medx 1 45,000 45,000 Office Japan in use
propeller shaft Medx 4 1,000 4,000 Office Japan it use
shock absorb lubber Medx I 100 100 Office Japan in use
Battery checker Medx 1 900 9090 Office Japan in use




No. | PurposeofUse | AmivalDate |  Name of Machinery Description Meker Qly U'E;;,PY';W A('I';f;;t Installation Pisce ng;ect ™ cm;n
band Medx 1 200 200 Office Japan in use
Adapier Medx 4 100 400 Office Japan in use
Socket Set Screw Wrench Medx 1 200 200 Office Japan in use
Wrench Medx 1 200 200 Office Japan in use
Vercro Medx 4 250 1,000 Office Japan in use
Amn Medx 2 500 1,000 Office Japan in use
Cat guard Medx 20 100 2,000 Office Japan in use
57 | Picld experiment | 04/12/2014 | Dissclved Oxygen mater Dissolved Oxygen mater WTW 3 209,530 628,390 New lab Japan in use
(12) Field Equipment (year 2015)
No. | PurposeofUse | AmivelDate | Neme of Machinery Description Maker Qy U’;};ﬁ,‘;’” ";‘J';’Y";“ Stored Placo Pm;‘;:‘;’:”“ Condition
58 { Field experiment Engine Daiki 1 815,400 815,400 Magazine Japan Usable (backup)
QOil Pressure hose Daiki 2 6,000 12,000 Japan Usable (backup)
FC Liner Soil Sompler Hang break Daiki 1 34,000 34,000 Japan  |Usable (backup)
Adaptor Daikd 1 45,540 45,540 Japan  [Usable (backup)




(13} Lab and Field Equipment (year 2016}

; - .- o . . : Unit Price Amount ent
Mo. | PumpnseofUse { Arival Date Name of Machinery Description Product No. Maker @y | e | ”;,::;' Installetion Place Pm;‘:?;: . Current Condition
59 Lab experiment 03/02/2016 ' 02 monitor (2ch) 012980 Pyro Science 1 689,472 689,472 Japan inuse
02 monitor 02 sensor (2m) OXROB3 Pyro Stience 5 73,440 367,200 Japan inuse
02 sensor (2m) TROXROB3 Pytro Science 2 73,440 146,880, Japan in use
Temperature sensor (2m) TSUB21 - Pyro Science 1 43,718 43,718 Japan inuse
60 Lab experiment 03/02/2016 . il il bility mezec Dakki 2 342144 684.288 Japan Usable (backup)
Seil permeability meter Soil permeability Daiki , i New Lab Japan Usable (backum)
61 | Labexperiment | 034022016 Dessolve 02 meter Mﬂﬂﬁ%g’“’ WIW 3 2982 680472 Japan nuse
: : . Dessolve O2 meter .
62 | Field experiment 0310272016 Dissolve 02 meter Multiza10 WIwW 3 2329 324 689,472 Japan in use
63 Lab experiment 03/02/2016 Drt oven DX602 ‘Yemato kagaku 1 256,392 256,392 New Lab Japan in use
64 | Labcxperiment 03/02/2016 Tncubator 1C602 Yamato kapeku | 1 266,328 266,328 Japan inuse
65 | Climate monitoring}  03/02/2016 Weather station Micro Station QONSET 2 251,100 502,200 Japan Usable (hackup)




Annex 6 Local Operational Expenses Covered by Japanese Side

Unit: NAD
. JFY2016
Description JEY2012 JEY2013 JFY2014 20
escrip JFY2015 April-Fune Total
(Inland transportation of Japanese researchers
Airfare and project coordinator, transportation of C/Ps 37,961.00 114,574.00 35,733.00 16,366.00 - 204,634.00
who visited Japan)
Travel Allowance (per diem and expenses for accomimodation) 57,802.95 43,559.30 26,580.00 8,761.00 - 136,703.25
Remuneration {Technicians, workers and drivers) 627,891.90 032,471.97 832,333.03 { 1,002,346.85 202,426.76 | 3,647,470.51
. (JCC, management committee meetings, field
Meeting Cost days, and workshops) 60,534.70 90,939.40 52,889.35 11,630.10 186.70 216,180.25
General Operating Cost | _onSumables, materials, fuels, insurance for 2,003,673.72|  1,39539827| 1,694,964.71 | 1,295,187.00  353,031.86 | 6,742,255.56
vehicles, ete.) s »
Total 2,787,864.27] 2,576,942.94] 2,692,500,09 2,334,290.95 555,645.32| 10,947.243.57
{Amount converted to US dollar) 200,566 185,392 193,705 167,935 39,974 787,571

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

1USD=13.9 NAD
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Annex 7 List of Counterpart Personnel Invelved in the Project Activities

Remark: I: Crop Science, 2: Development Studies, 3: Hydrology, 4: Integrsted Study of Agricultura) and Social Stienco

Lo charge of Quiput Assigned Period
No. Neme Position at the termirwal eval fAren of Specialty and Role for the Project Tnstitution Iy 2f(3]4 From To 2012 ZOISIZOM 2015|2016/ 2017 Trining in Japan
Prof. Osmurd D. Pro-Vice Chancellor, Acadaric Affalrs
! |mwasdemete Bxgject Digestor (Windlioek Main Campus) UNAM (¥indhock) 214N prescat W In 2013
2 |y, Joscph 7. Njunge f,““"”“g 'E““'Ir! partment of lalcgzaied Eav UNAM (Ogongs) | X 003003 | 2016420 w 102013 and 2014
. Lectarer, Department of Crop Scienco o 2013/4/15 - 2016/3/31 (docioral
3 M. Siton Awala [Project Man UNAM (Ogongo) X X | 20126441 present in Japen)
- study leave 201473728 - 20177331 (doctorel
4 |MrP, Nanhg, Log Department of Crop Science UNAM (Neudama) | X 2012411 # "
anwenafye po furer, Diep P (fiom 2014/3/28) Jcourse in Japan)
: Lecturer, Department of Crop Science sty leave
5 |Mr. Petrus A. Ausitu - ssistant Prol UNAM (Opongs) | X 201241 (fiom Sep. 2014)
6 'Ms Matha M. Huogula, (oot Coordiastor of Depertment of Agriultual Econonios md EME1SI00 g (0gonge) X wan | 2016800 m 2012
7 |Mr. Martin N, Angula t ecturcs, Department of Agricaftura] Economics and Extension LINAM (Neudinc) X o | 2°mﬂi W o 20120002014
& [Mr. Benisiu Thomas Deputy Director of Academic Affairs and Research, Ogongo Campus UNAM (Ogoago) X 2012441 " presem % In 2002, 2013 and 2014
9 |Ms ExkknR Sheehama  |Lecturcr, Depantment of Agricaltural Economics and Extension TNAM (Newdame) X 20121411 201643110 E——
0 [ Thula Mabarero Locturer, Dep of Agricultural Economics and E UNAM (Cgongs) X w1313 | ameano I— tn2013
11 IM.r Muomitz Eiscb Lecturer, Departmicnt of Agricoltizal Econownics and Extension UNAM (Neuamn) X 20130313 201673410 # 2013
12 |Ms. Cesilie Jous Lectures, Department of Agricaltueal Ecogomics and Extension UNAM (Noudama) X 201240 (&o"n‘;‘g';‘;‘m W {(South Affca)
. , Eoctuner, Department of Crop Seil 20121594
13 |, Otslic T. Shivolo e UNAM (Ogooge) | X | X o14an3) present # 0 2012 nd 2015
e
1 [Dr. Jack Kembatuike Fiead, Departent of uicgs '8 UNAM (Dgooso) X 20120904 present ﬁ tn 2013 and 2015
15 |Ms. Yohamna N, Nifpele Lecturer, Dopartment of Integraied Enviranmenial Scicrices UNAM (Ogonga) X 201z | Prstntndyloave | ey ln 2063
fom Sep, 2014) (China)
16 [Mr. Teofflus Lwiinga Field Supervisor, Department of Crop Science UNAM (Ogongo) X 2014/3n3 preseont * In 2032 pad 2014
17 |Ms. Ana Shomagwo Institution Worker, Departiment of Crap Science UNAM (Ogorgs) | X 20141713 present —— ta 2014
18 [, Isak K. Kahalongo Lecturer, Deg of Integrated Envi 1 Sci UNAM (Ogonge) | X 201453/13 present # 2015
Lecturer, Head of Department of Crop Science
19 |Prof. Flsscha Ttanna |5eb.Legicrar Crop Soence e UNAM (Dgongoy | X 201530 present *
20 (M. Leonand Nimgul "!‘““’. s, Deper “'1‘“‘! Fof Crop Seicace UNAM (Ogorgo) | X 20157601 prescnt *
21 |Me. Shou Ruben Tecknologist, Dey of Crap Sci UNAM (Ogougn) 2015/10/1 preseat _
22 |Mr. Brendan Matomala Farm Supervisor, Agronomy and Horficulture UNAM (Neodamn) preseat * In 2013
Collabaration Partners
- . Chiel Agriculiure Scientific Officer, Omusati Region OfFice, Ministry of
) |Mr. Maxtin Embundile Apvicelfore, Walcs aod Forestsy (MAWP) MAWE 20134123 present
Senior Agricoltural Resezrch Technician, Di of Research and Training, # In 2013, 2014 and from March 2015
Mr. Atfion W, j MAWF 201314123 .
2) | n Wanga Begar (Rundu) peesent to Merch 2017 (graduste schoal)
3) IMs. Mapdalena H. Sheetekela |Chief Agriculture Scientific Offfcer, Onisati Repion Office MAWE 20131423 present #




Annex 8 Provision of Office Spaces, Land and Facilities by UNAM

NO ROOM PLACE PREPARED BY USED BY
1 |Laboratory (1) Crop Science Bldg UNAM Project Experts, Staff and JOCV
2 |Laboratory (2) Administration Bldg UNAM Project Experts and Coordinator
3 |Office (1) Administration Bldg UNAM Japanese Experts and JOCV
4 |Office (2) Administration Bldg UNAM Project Coordinator
5 |Green House Next to Crop Science Bldg UNAM Project Experts and Staff
6 [Store Room Magazine UNAM Project Experts, Staff and JOCV
7  |Store Space Magazine UNAM Project Experts, Staff and JOCV
8 |Crop field Campus field UNAM Project Experts, Staff and JOCV
9 | Seed Room Crop Science Bldg UNAM Project Experts and Staff
10 |Rice Packing Room Magazine UNAM Project Experts and Staff
11 [Old Store Room Near Old Police Station UNAM Project Experts and Staff




Annex 9 Field Days, Participatory Workshops and Demonstrations Implemented

{1) Field days implemented

No. Date Venue Numbergi’::al)rl cipants Target participants Main contents
1) Explanation of the purpose of the Project and the experimental fields in the Ogungo Campus, and discussion on the Project.
1 | Mar 12,2013 |UNAMS Ogongo Campus 462 Farmers 2) Demonstration by agriculiural machinesy which were procured from Japan,
2 Mar. 12,2014 |UNAM'S Ogongo Campus 529 Farmers "Rice farming information day™: Explanation of resulls of the Project and method of mixed cropping.
3 Apr, 20,2014 [UNAM'S Ogongo Campus 158 Students of grade 1012 Practice of rice harvesting and milling, and explanation on rice cultivation method
4 March 13,2014 |Onamudindi village 113 Farmers Demonstration of rice harvesting and explanation of method of mixed croppivg
5 Dec, 11,2014 |Onamudindi village 3 Farmers Explanation on the summary of the Project and tractor hiring scheme, and demonstration of power tiiter
& | Mer 10,2015 |Oshiteyatemo village 140 Farmers Explanation on the project activitics and their results at the farm land of farmer, and discussion with participants
7 Nov, 23,2015  |Onamudindi village 52 Farmers Explanation on the project activities and tractor hiring scheme, and demonstration of power tiller
8 Nov, 25,2015 |Oshiteyatema village 70 Farmers Explanation on the project activities and tractor hiring scheme, end demanstration of power tiller
] Mar. 9,206  |Oramudindi village 157 Farmers Explanation on the project activities and method of mixed cropping, and demonstration of power tiller
aTmers, Universiy Smil ant "
10 | 1un 10,2016 [UNAM Ogongo Campus 202 e, niversily Siall and Harvest Festival
Total 1956
(2) Workshops implemented
Number of participants
No. Date Venue in total (number of ‘Target participants Main contenls
farmers)
. Workshop for farmers No.1. Focus group discussion using farm sketch method for knowing farmer's recognition on tmditional
1 Scp.5,2012  [Obaingu Village 133 Farmers sgriculture and new mixed cropping.
e Workshop for farmers No.2. Focus group discussion using farm sketch method for knowing farmer's recognition on traditional
2 Sep.6,2012  |Onamundindi Village 27(23) Farmers agriculture and new mixed cropping.
3 Dec. 12,2012 |[Onamundindi Village 18(17) Farmers Workshop for farmers No.3
A Workshop for farmers No.4. Focus group discussion using farm sketch method for knowing farmer’s recognition on traditional
4 Mar, 5,2013  |JUNAM Ogongo Campus 30(27) Farmers of Onamundindi Village agriculture and new mixed cropping,
i g Workshop for farmers No.5. Focus group discussion using farm sketch method for knowing farmer's recognition on traditional
5 Mar. 9,2013  |UNAM Ogoago Campus 3@y Farmers of Onamundindi Village sgriculture and now mixed cropping,
6 Mar, 14,2013  {Omagalanga Villsge 17(16) Farmers 'Workshop for farmers No.6.
. Workshop for farmers No.7. Focus group discussion for kmowing fanner's recognition and confirmation of participation as
7 | Dec. 17,2013 {Omagalanga Village u@) Farmers demonstration farmer.
. Workshop for farmers No.8, Focus group discussion for knowing farmer's recopnition and confirmation of participation as
8 Dec. 18,2013 |Afoti Village 41 (40) Farmers demonstration farmer.
9 Dec. 4,2014  |UNAM Ogongo Campus 25 (20) {Farmers of Ombafi Village ‘Workshop for farmers No.9
. Workshop for farmers No.10. Focus group discussion for knowing farmer’s recogmition and confirmation of participation as
10 | Dec 15,2014  |Afoti vitlage 18(17) Farmers demonstation farmer.
1 Dec. 16,2014 |Onamundindi Village 16(15) Farmers Workshop for farmers No.16. Focus group discussion for knowing fanmer's recopoition and confirmation of participation as

demonstration farmer.




Number of participants
No. Date Venue in total {number of Tarpet participants Main contents
faymers)
12 | Dec 18,2014 [Oshiteystemo Village 1403) Farmers f""““‘;:gl‘;‘;;mf: No.12. Focus group discussion for knowing farmer's recogmition and confirmution of participation as
13 | Dec.19,2014 |Omagalasga Village 9(8) Farmers g:’u’?“g:g‘fg;f;“‘mf:‘“’-”- Focus group discussion for knowing farmer's recogition and confirmation of participation os
14 Tul. 16,2015  |UNAM Ogongo Campus 65(0) School Studsnts (grade 10-12) 'Workshop for farmers No.14
Workshop for farmers No.15. Explanation of the outtine of the Project and mixed cropping methed. In addition, additional
15 | Aup.15,2015  |Omagalangn Village 36 28) Farmers survey was done on farmer's Jand management and recognition on farming method.
Workshop for farmers No.16. Explanation of the outline of the Project and mixed cropping method. In addition, additional
16 Nov. 13,2015 |Omagalanga Village 3@ Farmers survey was done on farmer's land management and recognition on farming method,
. Workshop for farmers No.17. Explanation of the outline of the Project and mixed ¢ropping method, In addition, additional
17 | Now. 14,2015  [Osikuku Village 23 (23} Farmers survey was done on farmer’s land management and recognition on fatming method.
Workshop for farmers No.13. Explanation of the outline of the Projest and mixed cropping method. In addition, additional
18 Dec. 22,2015 jAfoi Village 7an Famers survey was done on farmer's land management and recognition on farming method.
Total 465 (358) |
{3) Other demonstrations and seminar etc.
Ne. Date Venve N"mur(‘:z;al;ﬁcimm Terget panticipants Main contents
1 May. 8, 2013 |UNAM Ogongo Campus 44 Agricultural Extension Technicians Rice harvesting and soil sample collection demonstrations
2 | Aug 23-31,2013 |Ongwediva Trads Fair Cenire —) General Public Exhibition {explanation of the Project and produets) at Ongwediva Trade Fair
3 | Now. 11-13,2013 |UNAM Ogongo Campus 36 Agriculturel Extension Technicians | Training on mixed cropping of rice and pear? millet culivation
4 1 Mar. 10-11,2014 |UNAM Ogongo Campus 4 |Lecturers of Development Study Team |SPSS Data Analysis Workshop for Development Study team
5 Mar. 13,2004 |Onamundindin Village 113 ’Fa\'mers ardl olhers Rice Harvesting Demonstration in Onamundindin Village
6 m}rfé. L [uam Ogongo Campus (—) Agricnltural Extension Technicians Evaluation workshop on mixed cropping of rice and pear] millet cultivation
7 | Aug 23-31,2014 |Ongwediva Trade Fair Centre (=) General Public Exhibition (explanation of the Project and producis) at Ongwediva Trade Fair
] Sep. 89,2014 |UNAM (Windhoek) 94 Scientist, General Public International Symposium on Agricultural Use of Seasonal Wetlands in Southern Africa
9 | Aug 21-29,2015 |Ongwediva Trade Fair Centre (=) General Public Exhibition (cxplanation of the Project and products) at Ongwediva Trade Fair
10 Sep. 24,2015 |UNAM Ogongo Campus 21 Apricaltural Extension Technicians  {Information sharing session
11 Nov, 17,2015 |UNAM Ogongo Cempus a8 Omagalanga Famers Study {our
12 Feb. 10,2016  |Oshiteyatemo Village bl Omagalanga Famers Study tour (Meme Rauna's field)
Total 378




Annex 10 Presentations at Academic Conferences/Seminars

Tavited lettare! Qral
Na. Performed/ PO# Presenters, Title of Presentation, Name of Society, Venue of Presentation, Date eic. Domuﬂ_c or presentatfon Paster
Planned International .
. presentation
[Crop Science Team]
A: Presentation Jointly Made by Namibian and Japanese Researchers
Gwanama, C., P. Ausikw, and O, D.Mwandemele, Selecting cuitivars for rice-sorghum-millet mixed cropping systems to mitigale altemale flooding and International
1-l | Performed 13.1 drought in Namibfa. Agricultural Use of Seasonal Wetland Formed in Semiarid Region of Africa, Noyori Conference Hall in Nagoya University, ‘."""‘J“ M3 1 Invited lecture
‘Nagoya, Japan. 13 July, 2013. (in Japan)
Simon K. Awala, Yasuhire Izumi, Yuichiro Fujioka, Koji Yamane, Osmund D. Mwandemele, and Morio Tijima. Growth of Mix-cropped Pear! millet,
12 Performed LLI Sorghum and Rice in the Model Sloped Field with both Wetland and Upland Environments in Semiarid north-central Namibia. Intemationat International Oral .
- erlomm - Symposium on Agricultural Use of Seasonal Wetlands in Southem Africa. University of Namibia, School of Medicine, Auditorium, Windhoek, 8-9 Sep | (in Namibia) presentation
2014,
Seitaro Watanabe, Masaya Masumoto, Simon K. Awala, Josef Njunge, Osmund D. Mwandemele, and Morio lijima. Research activities on rice and
13 Pecformed 112 peatl millet mixed cropping systern un-der a seasonal weiland at Ogongo Campus in north-central Namibia: Joint activities ol Japen Overseas International P .
A e Cooperation Volmteers (JOCV) and Namibia SATREPS Project. International Symposium on Agricultural Use of Seasonal Wetlands in Southern (in Nemibia) oster presentation
| Africa. University of Namibia, School of Medicine, Auditorium, Windhoek, 8-9 Sep 2014.
Simon Awala, Yasuhiro Izumi, Yuichire Fujioka, Koji Yamana, Osmund Mwandemele, and Morio lijime. Growth of mixed-cropped peard millet, Domesti
14 Perfarmed 111 sorphum and rice under imposed flooding stress of 2 model sloped field in north-central Namibin. The 236th Meeting of Crop Science Society of " [; c Poster presentation
Japan. Kagoshima University, 10-11 Sep. 2013, (in Japan)
Yoshinori Watanabe, Simon K. Awsla, Pamwenafye I Nanhapo, Osmund D. Mwandemele, Koji Yamane, and Morio Tijima, Nutrient Competition Domesti
1-5 Performed 134 between Pear] Millet and Cowpea under Limited nutrient supply: Nitrogen Use Efficiency Derived from Orpanic Manure. The 237th Meeting of Crop : ?L c Poster presentation
Science Society of Japan, Chiba University, 29-30 March 2014, (in Japen)
Yoshinori Watanabe, Chie Araki, Simmon Awala, Koji Yamane, and Morie Iijima. Water Source and Water Use Eficiency of Intercropped Rice and International
1-6 Performed 1,1.2 and 1.2.1 |Pearl millet. Internationsl Symposivm on Apricultural Use of Seasonal Wetlands in Southemn Aftica. University of Namibia, School of Medicine, e ?]na:ni?n Poster presentation
Auditorium, Windhoek, 8- Sep 2014, in Namibin)
YoshinorT Waianabe, Simon Avwala, Pamwenafye Nanhepo, Osmund D. Mwandemele, Koji Yamane, and Morio lijima, Nutrient Competition between Interaational
1-7 Pesformed | 1.3,2and 1.3,4 |Peatl millet and Cowpea under excess Moisture Condition: Nitrogen Use Efficiency Derived from Organic Manure, International Symposium on (inel;nmibril:) Poster presentation
Agriculture] Use of Seasonal Wetlands in Southern Africa. University of Namibia, School of Medicine, Auditorium, Windhoek, 8-9 Sep 2014,
Simon K. Awala, Petrus A, Ausiku, Yasohiro Izumi, Yuichiro Fujioka, Koji Yameane, Yoshinori Wetanabe, Osmund D. Mwandemele, and Morio International
1-8 Performed 134 Tijima, Soil Fertility of Seasonal Wetlands in Northern Namibia, International Symposium on Agricultusal Use of Seasonal Wetlands in Southemn (;:lelznt:nli';;;:) Poster presentation
Aftica, University of Namibia, School of Medicine, Auditorium, Windhock, 8-9 Sep 2014,
Yoshinori Watanabe, Yuichir Fujioka, Petrus Ausiku, and Morio Tijima, Evaluation of soil fertility in seasonal ricers in north-central Namibia. Tokyo Domesti
1-5 Performed 1.3.4 Conference of the Japanese Society of Soil Science and Plant Nutrition in 2014, Koganei Campus, Tokyo University of Agriculture and Technology, 10 (in E:::S Oral presentation

Sep. 2014,




—001 -~

. Iavited tecture! Oral
No, |Eerformed/ POZ Presenters, Title of Presentation, Name of Society, Venue of Presentation, Date efc, Domesn‘c OF | resentations Poster
Planned International .
presentation
Simon Awalal, Yasuhiro Izumi, Yuichire Fujioka, Koji Yamzna, Osmund Mwandemele, and Morio Iijima, Survival of Mix-cropped Pearl Millet and D .
1-10 | Pesformed 1.3.1 Sorghum with Rice under Flash Flood Stresses in the Experimentat Paddy Field in Semiarid North-Central Namibia. The 240th Meeting of Crop - °’J‘“"‘“° Poster presentation
Science Society of Japan. Nagano Campus of Shinshu University, 6 Sep. 2015. (in Japar)
Simon Awala, Yasuhiro Tzumi, Yuichiro Fujicka, Yoshinori Watanabe, Koji Yamane, Kaede Wada, Yoshimasa Kawato, Osmund Mwandemele, and b .
1-11 Performed 1.3.1 Morio lijima, Field Evaluation of Mixed cropping of millet species with rics in temperate Japan and semiarid Namibia: The survival rates and yields of e o;neshc Poster presentation
milllets under flash flood stress, The 241st Meeting of Crop Science Society of Japan. Mito Campus of Tharmki University, 28-29 March 2016, m Japan)
Yoshimasa Kawato, Maliata A. Wanga, Nodoka Shinchara, Pamwenatye I. Nanhapo, Yoshinori Watanabe, Kaede Wada, Koji Yamane, and Mosio D .
1-12 Planned 113 Tijima, Evaluation of Oxygen transfer through roots of mixed cropped rice-pear] millet. The 242nd Meeting of Crop Science Society of Japan. Facuity of N o;neshc Oral presentation
Agriculture, Ryukoku University, 10-11 Sep. 2016, (in Japan)
Planned 113 Maliata A. Wangn, Nodoka Shinohara, Yoshimasa Kawato, Koji Yamane, and Morio Iijima. Cultivar Difference of Rice on the Flooding Stress Domestic P .
1-13 ann : Mitigation by Mixed Cropping. The 242nd Meeting of Crop Science Society of Japan, Faculty of Agriculture, Ryukoku University, 10-11 Scp. 2016. (inJapar) | FOster preseniation
11 Plasned L13 Shinji Okeichi, Yasuhiro Izumi, Simon AWALA, Koji Yamane, and Morio Iijima, Effect of mixed cropping on ccop growth and water physiology under]  Domestic Post .
14 ann g water stressed condition. The 242nd Meating of Crop Science Society of Japan. Faculty of Agriculture, Ryukoku University, 10-11 Sep, 2016, (inJapan) | -OSIer Presentation
115 Planned 131 Pamwenafye I, Nanhapo, Koji Yamane, and Morio Tijima, Mix Cropping with Ice Plant Alleviates the Damage by NeCl and Promotes the Recovery of Domestic Oral .
- ani g Cowpea. The 242nd Meeting of Crop Science Socicty of Japan, Faculty of Agriculture, Ryukokes University, 10-11 Sep. 2016, (in Japan) prescntation
Yoshinori Watanabe, Fisseha Itanna Danno, Yasuhiro kumi, Yuichiro Fujioka, Simon K. Awala, and Morio Iijima, Efect of application of farmyards Do .
1-16 Planncd 134 manure and chemical fertilizer to rice cultivation in north-central Namibin, Conference of the Japanese Society of Soil Science and Plant Nutrition in (in }T‘u"; Oral presentation
Saga in 2016, Honjo Campus of Saga University, 20-22 Sep. 2016, pan
'Yoshinori Watanabe, Fisseha Itanna, Yasuhiro Fzumi, Simon K. Awala, and Morjo Lifima, Mixcd-seedlings of rice and peart millet in Namibia; Effects Dotesti
1-17 Planned 1.2.2 of molsture stress an erop water resources and crop 5 physiology. The 120th meeting of Japenese Society for Tropical Agriculture, Kagoshima pe Tu '; Qral presentation
University, 8-9 Oct. 2016 in Japan
B: Presentation Made by Japanese Researchers
Yuki Okazaki, Koji Yamane, Merio lijfima, Effects of salt stress on the growth of cereal species under mixed eropping, The 234th Meeting of Crop Domeslic .
-8 Performed 131 Science Society of Japan. Tohoku University, 10-11 Sep. 2012, (in Japan) Poster presentation
Chie Araki, Koji Yamane, Morio Iijima, Effects of soil water stress on the growth of cereal species under mixed cropping. The 234th Meeting of Crop Domestic .
1-19 Performed | 1.2.1 and 1.2.3 Science Society of Japan. Tohoku University, 10-11 Sep, 2012. (in Yapan) Poster prescatation
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No. Performed/ POK Presenters, Title of Presentation, Name of Society, Vennc of Presentation, Date etc, Dumw‘_‘ or presentadonf Poster
Planncd International -
presentation

Chie Araki, Yoshinari Watanabe, Koji Yomane and Morio lijima, Effects of soil moisture conditions on the water relation and water source of Do .

120 Performed 1.2.1 intercropped rice and pearl millet. The 235th Meeting of Crop Science Society of Japan. Meiji University, 28-29 March 2013, (in ;:‘:;:; Poster presentation
Koji Yamane, Yuki Okazaki, Cisse Amara, Yasuhiro Izumi, Junichi Sakagami, and Morio Iijima, Drought, Salinity and Flooding Tolerance of Oryza Domesti

121 | Perfonned 113 sativa, Oryzz glaberrima and their Intesspecific Cultivars, The 175th regular mecting of the Society of Crop Science and Breeding in Kinki, Japan, i 'J';“a:; Orel presentation
Faculty of Biology-Oriented Seience and Technology, 13 Jul. 2013, P .
Shinji Okaichi, Chie Araki, Koji Yamane, Yoshinori Watanabe, Morio Iijima, Water Use of Intercropped Rice and Pearl Millet: Simultaneous Domesti

1-22 Performed 121 Evaluation of Dependence of Surface and Deep Water Use examined by the pot experiment. The 237th Mestng of Crop Scicnce Society of Japan. i TB 16 Poster presentation
Chiba University, 29-30 March 2014, i Japan)

formed 21 Chie Araki, Koji Yemane, Yeshinori Watanabe, and Morio Iijima, Water Use of Intercropped Rice and Pearl Millet: Dependence of Deep Water and Domestic Oral a6

1-23 Perform L Waler Use Efficiency examined by the Lysimeter method. The 237th Meeting of Crop Science Society of Jepan. Chiba University, 29-30 March 2014, (in Japan) ré preseatation
Yasunobu Okada, Yoshinori Watanabe, Koji Yamane, and Morio Iijima, Observation of Root Grefting in Maize Root. The 238 Meeting of Crop Domestic "

1-24 Performed L12end 113 Science Society of Japan. Ehime University, 9-10 Sep. 2014, {in Japan) Poster presentation
Yuki Oknzaki, Koji Yamane, Morio Lijima, and Yasubiro Tzumi, Mix-cropping with Tolerant Plant Species Can Relieve Rice Growth from Salinity International

1-25 Perfonmed 1.1.3 and 1.3.1 |Stress, Intemational Symposium on Agricultural Use of Scasonal Wetlands in Southem Africa, University of Namibia, School of Medicine, (ine;;nan-:i?a?: Poster presentation
Auditorium, Windhoek, 8-9 Sep 2014, )
Yuki Okazaki, Koji Yamane, Morio Iijima, and Yasuhiro Izumi, Drought and Flooding Resistance of Oryza sativa, Oryza glaberrima and their Intermiational

1-26 Performed | L1.3and 1.3.1 |Interspecific Progenies. Intemational Symposium on Agricultural Use of Seasonal Wellands in Southern Affica. University of Namibia, School of (in Namitl,nri':) Poster presentation
Medicine, Auditorium, Windhoek, 8-6 Sep 2014,
Yasuhiro Izumi, Yuki Okazaki, Koji Yamane, and Morio lijima, Telerance evaluatien on multiple stresses of Oryza sativa, Oryza glabarrima and their Domesti

127 Performed 113 Interspecific Cultivars: Effects of drought stress and rewatering on rice growth and physiological sctivity, The 179th regular mesting of the Society off p ;"“ o Ol presentation
Crop Science and Breeding in Kinki, Japan, Archacological Institute of Kashihara, Nam prefecture, 30 May 2015, n Japan)
Yoshinori Watanabe, Yeichiro Fujioka, and Morio lijima, Evaluation of soil fertility in north-central Namibia: Enviroament of small seasonal wetlands, Domestic .

128 | Performed 134 lxooto conference in 2015 of the Japanese Society of Soll Sclence and Plant Nutrition, Yoshida Cempus, Kyoto University, 10 Sep. 2015. (inJapan) | CToPresentation
Yoshimasa Kawato, Yoshinori Watanabe, Yuichiro Fujicka, Koji Yamane, Morio fijima, Oxygen consumption characteristics of the mix-cropped rice Domst

1-29 Performed 1.3.1 and pear] millet: Time course changes of the dissolved O2 concentration in an open waler system. The 240th Mecting of Crop Science Sociery of Japan, inl “ | Poster presentation
Nagano Campus of Shinshu University, 6 Sep. 2015. (in Japan)
Shinji Okaichi, Koji Yamane, Yasuhiro Izumi, Morio lijima. Examination of Water Use Efficiency in Mix-cropped Rice and Pearl millet. The 2415t Domestic .

130§ Performed 1.1.2 Meeting of Crop Science Society of Japan. Mito Campus of Ibaraki University, 28-29 March 2016, (in Japan) Fosier preszntation




-201—

Tovited dectured Oral

Ne. Performed/ POk Presenters, Title of Presentation, Name of Society, Yenue of Presentation, Date etc, Domestl'c or pretentation/ Poster
Planned International
presentation
formed 131 Yoshitnasa Kawato, Yoshineri Watanabe, Koji Yamane, Yazuhiro Ezumi, Morio Tijima, Drought stress mitigation by mixed cropping: Water supply Domestic Oral .
131 | Perform - from peast millet fo mix-cropped rice. The 2415t Mesting of Crop Science Society of Japan. Mito Campus of Tbaraki Univessity, 28-29 March 2015. (in Japan) ral presentation
Kazuma Mori, Yesuhiro Izumi, Koji Yamane, and Morio lijima, Selection of rice cultivars suitable for rice-pearl millet mixed cropping: Evaluation of D .
132 | Performed 113 drought tolerance and crap yield of upland NERICA varicties under mixed cropping with peart millet. The 1815t regular mesting of the Society of Crop | °‘;‘““° Orai presentation
Science and Breeding in Kinki, Japan, Universily of Shiga Prefecture, 28 May 2016 {in Japan)
Pl 113 Miki Meriynma, Koji Yamane, and Morio [ijima, Waterlogging siress reduction effect on root system of soybean and maize by treatment of root cap Domestic Oral .
133 o removal and root apex cutting, The 242nd Meeting of Crop Science Society of Japan. Faculty of Agriculture, Ryukoku University, 10-11 Sep. 2016, (in Japan) ral presentation
‘Yoshinori Watanabe et al,, Soil fettility maintenance measures: Evaluation of soil fertility in seasonal wetlands in Namibia and investigation of effect of
Pl i 134 fertilization on wetland and upland. The 27th Annual Conference of the Japan Society for International Development, special (hematic session Domestic Orl tati
1-34 - "Evaluation of introduction of mixed cropping system in seasonal wetlands in semi-arid northern Namibia®, East Hiroshima Campus of Hiroshima (in Japan} Tl preseniation
University, 26-27 Nov. 2016.
[Development Studies Team]
A: Presentation Jointly Made by Namibian and Japanese Researchers
Yoshtaki Nishikawa, Martha Hangula, Ottilie Shivolo, Beoisiu Thomas, Kiyomi Kaida, Yuichiro Fujieka and Morie lijima, Improvement of Informed Domesti
2-1 Petformed 221 Consent by Farmers for Technology Adoption (1) - Application of Farm Sketch in Northern Namibia — The 113 conference of (he Japanese Society for 20 ] c Oral presentation
Tropical Agriculturc, Ibaraki University, 30-31 March 2013, {in Japan)
= Joseph T. Njunge, Naturat vegetation and potential agroforestry use of the seasonal wedlands in north, central Namibia, Agricultural Use of Seasonal Inlemational |
22 Ferformed I%:’:—QED ‘Wetland Formed in Semierid Region of Africa. Noyori Conference Hall in Nagoya University, Nagoya, 13 July, 2013, (in Japan) Tovited lecture
Thomas, B. Y.Nishikawa, M. Hangula, K. Kaida, and Y. Fujioks, Rural crop farmers” livelihood diversification and coping sirategics in changing Intermational
23 Perfonned | 2.2and2.53 |envircnment of north central Nemibia. Agricultural Use of Seasonal Wetland Formed in Semiarid Region of Africa, Noyori Conference Hall in Nagoya 1}; Ta ! n)a Invited lecture
Unversity, Nagoya, Japan. 13 July, 2013, Pa
Martha Hangula, Thuta Maharero, Morio Eiseb, and K.Usamt, Evaluation of Sociceconomic Situation of Rice Farmers in Omusati Region. International
24 Performed | 2.1.1and2.5.2 |Intermational Symposium on Agriculture! Use of Seasonal Wellands in Southem Aftica. University of Namibia, School of Medicine, Auditorium, s e Oral presentation
Windhoek, 89 Sep 2014, (in Namibia)
Yoshiaki Nishikawa, Yuichiro Fujioke, Martha Hangula, Benisiu Thomas, and Morio Iijima, Trials to Integrate Farmers' Consent to the Process of
2.5 Performed 213 Introduction of Nesv Crapping System and Parnicipatory Research; Tentative Discussions from Experiences of Mixed-Cropping Rescarch in Northern International Invited leetu
3 orm Namibia, Intemational Symposium on Agricultural Use of Seasonal Wetlands in Soulbern Africa. Univessity of Namibiz, School of Medicine, (in Namibia) v e
Auditorium, Windhoek, 8-9 Sep 2014,
. Benisiu Thomas, Ottilie Shivolo, Yuichiro Fujioka, Yoshiaki Nishikawa, Mizuki lida, Erica Sheehama, Thula Maharero. Fanmers® Perceptions Towards Itermational G
26 Performed | 2.4.3 and 2.53 {Adoption of Rice and Pearl Millet Cropping System in North-Central Namibia: A Case of Onamundindi Village. Intemnational Sympasium on ;; :ni?:ia) 0 Oral presentation

Agricultural Use of Seasonal Wetlands in Southern Africa. University of Namibix, School of Medicine, Auditorium, Windhock, 8-9 Sep 2014,
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Planned Internationat .
prescntation
53 Mizuki Iida, Yoshiaki Nishikawa, Yuichiro Fujioka, Kiyomi Kaida, Toru Seki, Benisiu Thomas, Cttilie Shivala, Martha Hangula. Comparison among
” h%— GPS, Interview and Farm Sketch a5 a Possihle Research Methodology to Reveal Farmers® Perception and to Obtain Farmers® Consent; Case of Notthem | Intemnational (in P .
o Performed _(__n__?spg Namibiz. International Symposium on Agricuitural Use of Seasonal Weilands in Southern Afiica. University of Nemibia, Sehool of Medicine, Namibia) oster presentation
related)  Fy ditorium, Windhoek, 8-9 Sep2014.
24.1, 2.4.2. 2.4.3 | Yuichiro Fujioka, Joseph Njunge, Johanna Niipele, Hiroki Mizuochi, Yoshinori Watanabe, Tesuya Hiyama, Yoshiak Nishikawa, and Morio Ijjima. In somal
2-8 Performed {Iandscape  |Diversity of seasonal small wetlands (ondembes) landscape and its recognitions by local people in north-central Namibia. International Symposiurm on (ir:c;{“:r:?: Oral presentation
related)  |Agticultural Use of Seasonal Wetlands in Southem Aftica. University of Namibia, School of Medicine, Auditorium, Windhoek, 8-9 Sep 2014, ibia)
243 Joseph Njunge, Isek Kaholongo and Yuichiro Fujioke. Variation in Compositicn of Plant Species Growing in Small Ponds {endombe) of the Cuvelai Intermational
29 | Performed andscapc  |Basin Seasonal Wetlands in north-central Narnibia. Internntional Symposium on Agricultural Use of Seasonal Wetlands in Southem Africa. University (ineN“f‘:ni‘;’;“ Oral presentation
related)  |of Namibia, School of Medicing, Auditorium, Windhoek, 8-9 Sep 2014, )
Kiyomi Kaida, Yoshiaki Nishikawa, Ottillie Shivelo, Benisiu Thomas, and Yuichire Fujioka, Farmer’s Adaptation Strategy to Foreign Farming D .
2-10 | Performed 253 Methods: A Casc of Pearl millet-Rice Mixed Cropping System in Northem Namibis. The 119th conference of the Japanese Socicty of Tropical . °‘I“°5“° Oral presentation
Agriculture and Development, Faculty of Agriculture of Meiji University, 23 March 2016 (in Japan)
Yuichiro Fujioke, Yoshiaki Nishikawa, Tetsuya Hiyama, Hirayuki Mizuochi, Awala Simon, Mwandemele Qsmund, and Morio Lijima, Collaboration D i
2-11 Performed 2.2 and 2.43  |betwesn Local Farmers and Scientists towards Tntroduction of Flood- and Drought-adoptive Cropping Systems. The confetence of the Japan Geoscience (. m;m e Poster preseniation
Union in 2016, Makuhari Messe, 22 May 2016. in Japan)
Yuichiro Fujioka, Meteorological disaster and agriculture in Northern Mamibia. Workshop of overseas ecademie investigation Forum, Tokyo Domestic .
2-12 | Performed 2 University of Foreign Studies, 9 Jul. 2016. (in Japan) Invited leclure
Yuichiro Fujioka et al., Perception of farmers on introduction of Flood- and drought-adaptive cropping system and its practice -Cases of SATREPS
project in north=central Namibiz. The 27th Annual Cenference of the Japan Society for International Development, special thematic session "Evaluation Domestic .
13 Planned 23and25 of introduction of mixed cropping system in scasonal wetlands in semi-arid northem Namibia®, East Hiroshima Campus of Hiroshima University, 26271 (in Japan) Oral presentation
Nov. 2016.
251,254 and Masuda et al., Analysis on agricultural economics in north-central Namibia, the 27th Annus! Conference of the Japan Society for International Domesti
2-14 Planned - t - ted S::u d Development, special thematic session "Evaluation of introduction of mixed cropping system in seasonal wetlands in semi-arid northem Namibia®, East N ';m ot Orzl presentation
nlegra Y | Hiroshima Campus of Hiroshima University, 26-27 Nov. 2016. (in Japan)
B: Presentation Made by Japanese Researchers
Yuichiro Fujioka, Yoshiaki Nishikawa, and Morio Iijima, Coping behavior for food security by agro-pastoralists in semi-arid Namibia under heavy min Domestic .
215 Performed | 2.5.1and2.52 and flood disaster. The autumn conference of the Association of Japanese Geographers, Kobe University, &7 Qct. 2012, (in Japan) Oral preseatation
Yuichiro Fujioks, Yoshiaki Nishikawa, and Morio lijima, Examination of metheds for grasping actual situation of conventional agriculture and its Domesti
216 Performed 22and23  |feedback toward the participatory rural development. The spring conference aof the Association of Japanese Geographers, Rissho University, 28-29 Gn E;:; Oral presentation

March 2013.
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No. Performed/ PO#H Presenters, Title of Presentation, Name of Society, Venue of Presentation, Date ete. Domuh'c or presentation! Poster
Planned Internatioral
presentation
. Yoshiaki Nishikawa, Farmers leam and leamn from fanmers, rice production in northern Namibia. Citizen open lecture "Rice preduction in desert Domestic .
217 Performed 2 country?™ Nagoya University, 13 Jul, 2013, {in Japan) Tnvited lecture
243 Yuichire Fufioka, Yoshiaki Nishikawa, and Mario Iijima, Natural environment of seasonal wetlands in north-central Namibia and ils recognitions by Domesti
2-18 Petrformed Ilandscape  (local people- Iandscape analysis toward the participatory tural development. The spring conference of the Association of Japanese Geographers, in ;:m ‘¢ Oral presentation
related)  |Kokushikan University, 27-28 March 2014. (in Japan)
== Yuichiro Fujioka, Yoshiaki Nishikawn, and Morie lijima, Environmental diversity in seasonal wetlands in north-centre] Namibia and perceptions of Domestic .
219 | Performed ﬂiﬁ%‘;ﬁ people on its environmental. The S1st conference of the of Japan Association For African Studies, Kyoto University, 24-25 May 2014, (in Japam) | Ol presentation
Mizuki jida, Yoshiaki Nishikawn, Yuichire Fujioka, Kiyori Kaida, Toru Seki, Benisiv Thomas, Ottilie Shivolo, and Martha Hangula, Application of
2.20 Performed 253 Multiple Research Methodologies for Improving Researchers Undersianding and Farmers’ Consent : A Case of Introduction of New Inter-Cropping in Domestic Oral ati
- erlorme - Northern Namibia. The 117th conference of Tapanese Society of Fropical Agriculture and Development, Tsukuba Uiversity, Tsukuba, 14-15 March (in Japan) presentation
2015.
Yuichiro Fujioka, Yoshiakj Nishikewa, Hiroyuki Mizwochi, and Morie Iifime, Diversity of Cropping Pattem in Rural Area of Northem Namibia: Domesti
221 Performed | 2.43and 253 |Development a geographical method to understand subjective activities local farmers. The spring conférence 2015 of the Association of Japanese . T c Onnl presentation
Geographers, Nihon University, 28-30 March 2015, (in Japan)
243 and 2.53 |Yuichiro Fujioks, Yoshiaki Nishikawa, Hiroyuki Mizuochi, and Morio lijima, Examination of geographical approach toward understanding of cropping Daontesti
222 Performed (landscape  |pattern - Cases of rural villages in Northem Namibia. The 52 conference of the Japan Society for Intemationsl Development, Inuyama International (i: Ia :_:: Oral presentation
relpted)  |Tourist Center Freude, 25 May 2015. pan)
’ Kiyomi Kaida and Yoshiaki Nishikawa, Roles of farmer's women in their household in the villages in Northern Namibia from the viewpoints ol gender. Domestic .
223 | Performed 253 |The 63rd conference of the Rurel Life Society of Japan, 10-11 Qct. 2015, (nJopan) | O prosentation
|Kiyomi Kaida and Yoshiaki Nishikewa, Deciston making system in farmer's househald for intreducing new crop - A case of Ovambo peaple in Domestic .
224 | Performed 253 |Norther Namibia, The 26th Annual Confirence of the Japan Society for International Development, Nifgata University, 2829 Nov. 2015, (indapan) | OFl preseatation
243 . " . P . - . yee i . " .
=== Yuichiro Fujioka, Hiroyuki Mizuochi, Yoshinori Watanabe, and Morio lijima, Classification of small seasonal wetlands in norih-central Namibia by Domestic .
225 Planned ﬂ:—:":ﬁm soil-hydrological environment, The autuma conference of the Association of Japanese Geographers, Tohoku University, 30 Sep, - 1 Oct. 2016, (in Japan) Poster preseatation

[Development Studies Team]
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No. Performed/ PO# Presenters, Tille of Presentation, Name of Socisty, Venue of Presentation, Date ete. Domesn.c ar presentation! Poster
Planned International .
presentation
Az Presentation Jointly Made by Namibian and Japanese Researchers
Tetsuji Swzuki, Takeshi Ohta, Tetsuya Hiyama, Osmund Mwandemele, and Mocio ijima, Effects of rice cropping on evapotranspiration in the norther Domestic .
> Performed 322 Namibia. The conference of the Japan Society of Hydrology and Water Resources in 2012, Hiroshima University, 26-28 Sep. 2012, (in Japan) Poster presentation
Jack R. Kamnbatuku, Tstsuya Hiyama, Miho Banamure, Tetsuji Suzuki, Yuichire Fujioka, Takeshi Ohta, and Morio Iijima, Regional precipitation Domesti
3.2 Performed 321 patterns and their implication for drought-adapted mixed cropping systems in the cuvelai drainage basin, north-central Namibia. Agricultural Use of N ;"es fe Invited lecture
Seasonal Welland Formed in Semiarid Region of Africa. Nouyori Conference Hall in Magoya University, Nagoys, Japan. 13 July, 2013, (in Japan)
Miho Hanamure, Tekeshi Ohta, Ayumi Kotani, Tetsuji Suzuki, Tetsuya Hiyama, Jack Kambatuku, and Morio Iijima, Analysis of characteristics of Dormesti
3.3 Performed 322 evapotranspiration in northern Namibia for introducing the mixed cropping of rice and pear] miller. The conference af the fapan Society of Hydralogy e ;'m e Poster presentation
and Water Resources in 2013, 25-27 Sep. 2013, in Japen)
Tetsuya Hiyama, Tetsuii Suzuki, Miho Hanamura, Hiroki Mizuochi, Jack R Kambatuku, Johanna N. Niipele, Yuichiro Fujioka, Takeshi Ohta, and I ional
34 Performed 3.1,3.2,33 |Morio Lijima, Evaluation of surfice water dynamics for water-food security In scasona! wetlands, north-central Namibia. IAHS-EGU Intemationat utt_:rr;a:;mna Oral presentation
Symposium on Integrated Water Resources Management, Bologna Italy, June 2014, (in Italy)
Hiraki Mizuochi, Kenlo Nishida Nasahara, Tetsuya Hiyama, Johanna Niipele, Yuichiro Fujioka, and Morio lijima. Eveluation of water storage at small- Intesmational (i
3.5 Performed 3.1 seale wetlands in north-central Namibia based on lopographical model with satellite remote sensing. International Symposium on Agricultural Use of N .':.m (in Poster presentation
Seasonal Wellands in Southern Africa. University of Nemibia, School of Medicine, Auditorium, Windhoek, 8-9 Sep 2014, amibia)
Tetsuya Hiyams, Jack Kambatuke, Johanna Niipele, Hiroki Mizuochi, Miho Hanemura, Tekeshi Ohta, Morio lijima, Osmund Mwandemele. Analyzing 1 ional
35 Performed |~ 3.1,32,33  |Water Budget of Seasonal Wetlands based on Hydrological Observation Data. International Symposium on Agricultural Use ol Seasonal Wetlands in (;Lm;qn) Invited lecture
Souther Afiica. University of Namibia, Scheol of Medicine, Auditorium, Windhoek, 8-9 Sep 2014, 12,
Tetsuya Hiyama, Yuichiro Fujioka, Yoshinori Watanabe, Jack Kambatuku, Johanna Niipele, Takenori Nakeno, and Morio Iijima, Estimating Origins of Tnternational
3.7 Performed 331 Surface- and Subsurface-water in Small Wetlands of Cuvelai System Seasonal Wetlands (CSSWs), north-centeal Namibie. Internatfonal Symposiumon| . ;;' 2 '.':3“ Poster presentation
Agricabtural Use of Seasonal Wetlands in Southern Africa. University of Namibia, School of Medicine, Auditorium, Windhoek, 8-9 Sep 2014, {in Namibis)
Miho Hanamura, Takeshi Ohta, Ayumi Kotani, Tetsuya Hiyama, Jack Kambatuku, and Morio lijima, Analysis of chamcteristics of evapotranspiration Domesti
3 Performed 322 in northern Namibia for introducing the mixed cropping of rice and peas millet. The conference of the Japan Society of Hydrology and Water (i Ja un§ Poster presentation
Resources in 2014, 25-28 Sep, 2014, Y
Miho Hanemura, Takesbi Ohta, Ayumi Kotani, Jeck Kambatuku, Tetsuya Hiyame, Morio Iijima, Controlling Factors on Evapotranspiration of Rice- Interational
1.9 Performed 3xz2 Mahangu Mixed-cropping Field. International Symposium on Agricultural Use of Seasonal Wetlands in Southern Afiica. University of Namibia, School| . N ":Tu Poster presentation
of Medicine, Auditorium, Windhoek, 8-9 Sep 2014, {in Namibin)
Hiroki Mizuochi, Kenlo Nasahera, Tetsuya Hiyame, Yuichiro Fujioke, Johanna Niipele, Morie lijima. Surface Waler Moniloring of Seasonal Wetlands ; onnl
3-10 Performed 3.1 based on Regionally-obtained Data from Micro-topography and Satellite Remote Sensing. Intemational Symposium on Agricultural Use of Seasonal (?:}T::i:;:) Poster presentation

Wetlands in Southemn Africa, University of Namibin, School of Medicine, Auditorium, Windhoek, 8-8 Sep 2014.
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Pianned International .
prezentation
211 Pecformed 331 Tetsuya Hiyama, Jack R. Kambatuku, Kazuyoshi Asal, Yuichiro Fujioka, and Morio lijima, Composition of stable isolopes in precipitation over the area|  Domestic .
ertarm - of seasonal wetlands in north-central Namibia, The Conference of the Japanese Association of Hydrological Seiences in 2015, 9-11 Ocr. 2015. {in Japan) Poster presentation
Tetsuya Hiyama, Hiroyuki Mizuochi, Hironari Kenamori, Yuichiro Fujioka, Jack R. Kambatuku, Ayumi Kotani, Takeshi Ohte, and Morio Tijima, In onal
3.12 Performed 33.1 Analyzing surface water budgets for water-food security in seasonal wetlands of north-central Namibia, 2015 AGU Fall Meeting, San Francisco, 13-18 tFmatlona Poster presentation
{in USA)
December 2015
Tetsuya Hiyama, Jack R. Kambatuku, Hireki Mizuochi, Hivenari Kanamori, Yuichire Fujioka, and Morio Iijima, Analyzing origin of surface water for B .
3.13 Performed 33.1 water-food security in seasonal wetlands of north-central Namibia, The 5th symposium on isotope environmental studies, Research Institute for : ammestic Poster presentation
Humanity and Nature, 25 Dec. 2015, (in Japan)
Tetsuya Hiyama, Hironari Kanamori, JacK Kambatuky, Kazuyoshi Asai, Morfo Iijima. Analyzing origin of rainwater and shallow groundiater in Domestic .
3-14 | Performed | 35.0and3.32 | ) wetbinds of north-central Namibia, Japan Geoscience Union Meeting 2016, May 25th, Makuhari Messe. (inJagomy | Or2! presentation
115 Planned 321 Hironari Kanamori, Tetsuya Hiyams, Jack R. Kambatuku, Hiroki Mizuochi, Hatsuki Fujinami and Morio Iijima, Characteristics of precipitation International P . .
" ann " associoted with lend surface conditions in north-central Namibin. AGU Fall meeting. San Francisco, USA. 12-16 Dec 2016. (in USA) 0ster presentation
B: Presentation Made by Japanese Researchers
Tetsuya Hiyama, Water of seasonal wetlands in Northern Namibia "Where water comes fom and where water disappears to". Public open lecture on Domestie .
316 | Perfomed 35,3033 lopice production jn arid counlry?" at Nagoya University, Aichi, Japan, 13 Jul, 2013. (in Japan) Invited lecture
Hirayuki Mizuochi, Tetsuya Hiyama, Kenlo Nasahara, Estimating evepotranspiration from seasonal wetlands in north-central Namibia based on satellite]  Domestic ,
3-17 Performed | 3.2.1and 322 data fusion and VI-Ts method, The conference in 2016 of the Japan Geoscicnce Union, 25 May 2016. i Japun) Oraf presentation
[Integrated Study of Agricultural and Social Science]
A: Presentation Jointly Made by Namibian and Japanese Researchers
Motio lijima, Simon Awala, snd Osinund D, Mwandemele, Introduction of subsistence rice cropping system harmonized with the water environment Internaticnzl
4-t Performed 4.3.1 and hurean activities in seasonal wetlands in Nonher Namibia. Intemational Symposium on Agricultural Uss of Seasonel Wetland Formed in Seminrid .er;:a fana Invited lecture
Region of Affica. Noyori Conference Hall in Nagoya University, Nagoye, 13 July 2013, (in Japan)
Simon K. Awala, Yasuhiro Fzumi, Yuichiro Fujioka, Pamwenafye 1. Nanhapo, Osmund D. Mwandemele, and Maorio [ijima, Rice Production Trials in m ional
4-2 Performed 412 * |Farmers Fields in north-central Namibia. International Symposium on Agricultural Use of Seasonal Wetlands in Southermn Africa. University of (],nm;: r:icl':;:) Poster presentation

Namibia, Scheol of Medicine, Auditorium, Windhoek, 3-9 Sep 2014,
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Lavited lecture/ Qral
No. Performed/ PO# Presenters, Title of Presentaiion, Name of Sociely, Yenue of Presentation, Date etc. Domesti.c or prescutation’ Poster
Planmed International .
pt&deutation
Morio Lijima, Simon Awala, Yuichiro Fujioke, and Osmund Mvandemele, Experimenta! Trials for Flood- and Drought- Adaptive Mixed Cropping n tonad (i
43 Performed 43.1 System in Seasonal Wetland. Intemational Symposinm on Agricultural Use of Seasenal Wetlands in Southern Africa. University of Namibia, School of 'e;' at'::! (in Tnvited lecture
Medicine, Auditorium, Windhoek, 8-9 Sep 2014. amibia)
Akihiko Utsunomiya, Simon Awala, Osmund D. Mwandemele, and Josef Njunge, How to Mechanize Resource Limited Subsistent Farmers in Seasonal In onal
44 Performed 43,1 Wetlands: toward rice intraduction strategy to overcome labar competition. Intemgtional Symposium on Agricultural Use of Seasonal Wetlands in N te}:nanp na Invited lecture
Southern Afica, University of Namibiz, School of Medicine, Auditorium, Windhoek, 89 Sep 2014. {in Namibiz)
Morio [ijima et al., Introduction of rice-based mixed eropping in semi-arid region of Namibia. The 271h Annual Conference of the Japan Socicty for D .
4-5 Planned 4, Intemational Development, special thematic session *Evaluation of introduction of mixed cropping system in seasonal wettands in semi-arid northern y o;ncsnc Oml presentation
Namibia®, East Hirashima Campus of Hiroshima University, 26-27 Nov, 2016, (in Japan)
B: Presentation Made by Japanese Researchers
Morio Iijima, Proposal of flood- and drought-adaptive cropping systems to conserve water enviranments in semi-arid regions, a cooperation of Domesti
4-6 Performed 43.1 agricoltural technology for livelihood improvement and environmental conservation. Pre-Symposium for TIC AD "Activities of Japanese universities, (in ;';“a:: Invited lecture
companies, and research institutes in African countries and way forward," JICA Yokohama center, 26 May 2013, pari)
Morio lijima, Rice cultivation using naturzl water colleting mechanism - Rice and pearl millet mixed cropping? Citizen open lecture "Rice productionin| — Domestic .
&1 Performed 431 desert country?” Nagoya University, 13 Jul. 2013. (in Japan) Invited lecturs
Morio lijima, Frequent occurrence of flood and drought in semi-arid region and investigation of its adaptive farming methods. Open Symposium Domesti
4-8 Performed d3.1 "Global environmental change and the future of agriculture” by the Society of Crop Science and Breeding in Kinki, Osaka Prefecture University, 14 inl el Invited lecture
Dec. 2013. {in Japan)
Koichi Shoji and Morio Iijima, Investigation of tillage method for upland crops at seasonal wetlands in Namibia - trial production of both sides inverted Domesti
4.9 Performed 43.1 Japanese type plow using (wo-wheel tractor, The 75the conference of the Japanese Society of Agricultural Machinery and Food Engineers, Tokimesse, (in ie" “; Ora! presentation
27-30 May 2016, pan
4-10 Performed 431 Moario Jijima, Yoshiaki Nishikawa, and Telsuya Hiyama, Development of Flood- and Drought-Adaptive Cropping Systems in Namibia. The 241 Domestic Invited lecture

conference of the Crop Science Society of Japan, Mito Campus of Tharaki University, 28-25 March 2016,

(in Japan)
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Annex 11 Project Design Matrix (PDM) Version 4 (proposed)

Project Title: Flood- and Brought-Adaptive Cropping Systems to Conserve Water Environments in Semi-arid Regions

Project Site: Faculty of Agriculture & Natural Resources, Ogengo Campus, The University of Namibia (UNAM) and seasonal wetlands in north-central Namibia

Target Group: Researchers of Faculty of Agriculture & Natural Resources, UNAM, and farmers in north-central Namibia

Project Duration:  February 2012 - February 2017 (5 years) Proposed Ver. 4 (August 30, 2016)
Narrative Summary Objectively Verifiable indicators Means of Verification Important Assumptions

QOverall Goal

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

2. "Flood- and drought-adaptive cropping
systems” are considered for the northeasiern
araas of Namibja where high rainfall occurs as
well as in neighboring countsies.

1-1}

2-1)

Field day held regularly on the cropping systems.

Information on research results of cropping systems is shared
perodically with neighboring countries.

University of Namibia,
Ministry of Agriculture, or
media reports

Shared information,
correspondences

Project Purpose

- Extension works sustained

{domestic and/or international) in related area is at least 6.

“Floed- and drought-adaptive cropping systems® | Guideline for “Fleod- and drought-adaptive cropping systems” is compiled. | - Guideline for “Flood-and| and expanded.
are developed which can sustainably preserve drought-adaptive * Understanding and
the water environment of the semi-arid region. cropping systems” cooperation of neighbouring
couniries obtained.
Output 1-1) Number of presentation at academic conferences/seminars inrelated | + Proceedings of = Government policies on
1: [Crop Science] The rice-based mixed areas such as crop science and tropical agricuifure (27 times). conference/seminar seasonal wellands remain
cropping systems, which is adaptable fothe |[1-2) Number of publication (paper) submitted to peer-reviewed journals | . Pragress report unchanged.
yearty fluctuation of flooding and drought as {domestic and/or international) in related area Is at least 6. - Joumai publication (Large-scale physical
well as waler-saving, is proposed. 1-3) List of water-saving cuitivation techniques with high water-use - Report on research planning or commercial
efficiency and of cropping systems with high productivity under resulls farming not introduced in the
environmental stress such as fleod and drought. seasonal wetlands.)
2: [Development Studies] The methods to 2-1) Records of changes in understanding by demonstration farmers on | - Interview/questionnaire
understand the change of attitudes and the contents and purpose of the mixed cropping systems. - Progress report
perception by farmers, and socio - economic {2-2) Number of presentation and report on study methods of - Report on research
impacts on farmers through introduction of understanding perception and the socic-economic impacts (8 imes). |  resylts
the rice-based mixed cropping systems are  |2-3) Number of presentation at academic conferences/seminars on the * Proceedings of
established. evaluation method for landscape ecaology of the cropping systems (7 conference/seminar
times}). . :
2-4) Number of publication {paper) submitled to peer-reviewed journals Joumal publication
{domestic and/or infernational) in related area is at least 5.
3: [Hydrology] The possible area of 3-1) Acquisition of data (scientific) on the change of fload (surface) water, | « Report on research
mixed-cropping field that does not madify the the water budget and the dependence on flood {surface) water of results
water environment of seasonal wetlands is small wetlands. * Proceedings of
estimated based on the water budget/water {3-2) Number of presentation at academic conferences/seminars in refated conference/seminar
source analysis. areas such as the potential cultivation area which does not affectthe { . Joumat publication
waler environment (10 times).
3-3) Number of publication (paper) submitted to peer-reviewed joumals
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Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
4: [Integrated Siudy of Agricultural and Social  |4-1) Annual completion of hand-out on the mixed cropping systems for Progress report
Science] The cropping systems proposed by researchers and fammers at the field day Report on research
the project are infegrated through field 4-2) Implementation of field days by researchers and technicians of results
activities. UNAM on the mixed cropping systerns,
Narrative Summary Inputs Important Assumptions
Activi Namibia Side
1.1 Examine appropsiate cultivation methods to establish the rice-based mixed cropping 1) Assignment of Gounterparts + The implementation
systems. + Project Director arrangement of the project
1.2 Examine water-saving cultivation technigues by methods including the stable isotope + Project Manager sustained.
technique. + other necessary personnel
1.3 Examine measures to deal with environmental stress such as flood and drought as well | 2) Provision of Facilities « Weather conditions are as
as measures to sustain soil fertility. ) « Office space, working place, intemat and other usual without extreme
2.1  Survey the socio-economic condifions and farm operations of farmers who participate in facilifies drought or flood.
conducting field demonstrations or voluntary trials (baseline survey). {Ogongo Campus in the University of Namibiz) Pre-conditions
2.2 Secure informed consent by demonstiration farmers prior te project activities and share « Experimental field and basic materigls
findings from Output 1 and 3 through workshops, 3) Local Costs - Conditions are safisfied to
2.3 Describe the changes of understanding by demon_strahon farr_ners_on the contents and + Expenses for Namibian researchers’ activities (e.g. initiate the project as agreed
purposes of project activities and delineate the points to consider in the process of domestic travel costs) in the Minutes of Meeting
expansion of the mixed cropping systems. . . i T
2.4 Classify the environment of farmers' fietds from the viewpoint of landscape ecology. ﬁ’;ﬁ;"“;‘;ﬂ;ﬁp :}T ﬁpfﬁ’.fjg‘c? {1‘;‘.‘;&22?{.;‘.’2;’2‘,’;3 and
25 Examine the sustainability of the mixed cropping systems from the socic-economic communication costs)
viewpoint by understanding the farmers' decision making crileria to adopt or reject a new
cropping systems, ways {o use the agricultural produce, and the change of perception on Japan Side
wetlands (farm household economy, labaur distribution survey). 1) Dispatch of Experts
3.1 Estimate the change of flood (surface) water of seasonal wetland based on Long-term expert (Project Coordinator)
regiocnally-obtained data such as topography maps, satellite images and measurements Short-term experts {Agronemy, Development
of meteorological and hydrological conditions. . '
3.2 Analyze the \%ater budgzt of the seasonal wetland t;ased)on hydrclogical data 2) Tmiﬁﬁlugology- Hydrology, Crop Physiology, Geography)
recipitation, evapotranspiration, subsurface percolation . . :
3.3 g)nalyge the dapenp:ence Fc’m flood (surface) water of small wetlands that are formed in gosggtrec?;rst kainings i Japan for several
the farmers’ demonstration/trial fields. . . 3 Prows:on of Equipment and Materials
4.1 Conduct field demonstration with committed and hardworking farmers on their small Vehicle (4WD)
wetlands, on the rice-based mixed cropping systems. .
4.2  Conduct field {rials with famers who participate in trfals on the nce-based mixed . QﬂEﬂgﬁ'&?ﬂﬂfﬁoﬁT;?o?;;lpyg"ig?;gy
cropping systems voluntarily. - Meteorological instrument
4.3 Examine the rice-based mixed cropping systems, which can preserve the water - Training equipment (personal computers, projector
resources in semi-arid region and cope with the yearly fluctuation of flood and drought, peripheral equipment) ' ’
by incomporating the feedback from Quiput 2 and 3 to Quiput 1. - Office machinery {copier, scanner)
4.4  Cariy out participatory research and extension activities by Namibian Other necessary equipment
researchersftechnicians on the cropping systems through opportunities such as field 4 Loml Costs
days. +_Share of training costs

“Flood- and drought-adaptive cropping systerns™: The farming systems which secures food crop praduction by the subsistent farmers in both flood and drought years by rice-based mixed
cropping.

L.
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