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FRELVE 2 —RAE/BRENR (EX) Summary of Mid-term Review

I. Outline of the Project

Project title : The Project for Development and Dissemination of
Sustainable Production System Based on Invasive Pest Management of
Cassava in Vietnam, Cambodia, Thailand

Country : Vietnam, Cambodia
and Thailand

Issue/Sector : Agriculture/
Forestry/ Fisheries — Agriculture |Cooperation scheme : Technical Cooperation Project (SATREPS)
- Agriculture/ General

Division in charge : Rural Accumulated project costs borne by JICA as of the time of the Review :
Development Department 294,541 Thousand Japanese Yen (approx. USS$ 2.61 Million)

Partner Countrys’ Research Institutions :

[In Vietnam] Agricultural Genetics Institute (AGI), Plant Protection
Research Institute (PPRI), Hung Loc Agricultural Research Center
(HLARC), Nong Lam University (NLU) and International Center for
From April 10,|Tropical Agriculture-Asia (CIAT)

Period 0f|2016 to April 9,|[In Cambodia] University of Battambang (UBB)

Cooperation (2021 [In Thailand] Rayong Field Crops Research Center (RYFCRC)

(5 years) Japan’s Research Institutions : Kyushu University, Tokyo University of

Agriculture, the University of Tokyo, RIKEN and Nagoya University

Partner Countrys’Agencies concerned: Ministry of Agriculture and Rural
Development (Vietnam), Ministry of Education, Youth and Sport
(Cambodia) , Ministry of Agriculture and Cooperatives (Thailand)

1. Background of the Project

Cassava (Manihot esculenta Crantz) is grown in tropical and subtropical regions. Cassava production areas
and yields throughout the world in 2016 are estimated at 23.5 million hectares, yielding about 277 million tons
(FAOSTAT, 2018) . At present, Asia is the second largest producer after Africa. The utilization of cassava is
increasing not only used as food supplements, but also as industrial materials found in starch, paper and
plastics, and as raw materials in the production of bio-ethanol. Global production of cassava has doubled over
the last 30 years and its production continues to grow drastically in this century.

One reason for this level of growth is the increase in production of cassava in Thailand, Vietnam and
Cambodia. The cassava produced in Asia is mainly used as livestock feed and the raw materials for processed
products for export and bio-ethanol. Thailand is the second largest cassava producing country in the world and
the largest cassava supplier to the world market. Vietnam is the second largest exporting country and cassava
production of Cambodia is increasing rapidly. Cassava in these countries contributes significantly to the
improvement of small-scale farmers’ livelihoods as a valuable cash crop. Cassava contributes also to the stable
development of local communities and national economy development through creation of employment in
related industries. The scale of contributions is more than 3 billion US dollars a year for these three countries,
and therefore cassava is considered as a strategic crop.

In this project, Japanese advanced technologies, based on the global best practices and knowledge, will be
introduced to address the wide-spreading and urgent issues of cassava production focusing on drastically
reducing pest damage and preventing it from spreading. Furthermore, by developing/obtaining new technical
methods and knowledge in the field and establishing new extension models to solve the pest’s problem, this
project aims to establish models of pest management and healthy seed management in Vietnam, Cambodia and
Thailand.

2. Project Overview

(1) Overall Goal
The systems of pest management and healthy seed production, developed by the Project, are introduced to
main production areas in Vietnam, Cambodia and Thailand.

(2) Project Purpose
The models for pest management and healthy seed management are established.

(3) Outputs
1) Major disease pathogens are identified and disease monitoring system is introduced.
2) Insect pest management system is developed.
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3) Cassava seed system is established and new breeding technology that can shorten the breeding cycle is
developed.
4) Healthy seedlings and sustainable production method are disseminated to producers.

(4) Inputs

Japanese side : Experts: 15 short-term researchers and 3 long-term experts, Trainees accepted in Japan: 3
counterpart country researchers in Master’s degree programs and 6 researchers in short-term training,
Provision of equipment: approx. US$508,189, Local cost expenditure: US$781,510.

Vietnam, Cambodia and Thailand sides : 48 researchers (at the time of the mid-term review) , Local Cost:
around US$108,464, Provision of project offices and laboratory facilities etc.

II. Evaluation Team

Members |[Japanese side]
of 1) Leader: Dr. Shuichi Asanuma, Senior Advisor, Japan International Cooperation Agency
Evaluatio (JICA)

nTeam 5) Cooperation Planning: Mr. Makoto Kashiwaya, Senior Assistant Director, Team 1,

Agricultural and Rural Development Group 1, Rural Development Department, JICA

3) Science and Technology Evaluation: Dr. Masao Okawa, Senior Associate Research
Supervisor, Dept. of International Affairs (SATREPS Group), Japan Science and Technology
Agency (JST)

4) Evaluation Analysis: Mr. Isao Dojun, Consultant, Chuo Kaihatsu Corporation

[Vietnam, Cambodia and Thailand sides]

1) Member: Dr. LA Tuan Nghia, Director General, National Plant Resource Center, Vietnam
Academy of Agricultural Science (VAAS), Vietnam

2) Member: Mr. Prak Cheattho, Deputy Director General, General Directorate of Agriculture,
Ministry of Agriculture, Forestry and Fisheries, Cambodia

3) Member: Ms. Kannawee Trakoolsaeng, Plan and Policy Analyst- Professional Level, Planning
and Technical Division, Department of Agriculture, Ministry of Agriculture and
Cooperatives, Thailand

Period of From September 3 to September 25, 2018 Type of Evaluation: Mid-term
Evaluation

II1. Results of Evaluation

1. Project Performance

Output 1: Major disease pathogens are identified and disease monitoring system is introduced.
Achievement: Basic and molecular information on SLCMV and phytoplasma from cassava witches’ broom
(CWB) was acquired and detection kits for these pathogens have been being developed. Development of the
disease monitoring system of cassava mosaic virus and CWB diagnosing pathologies of cassava based on
images collected via social network systems is progressing. An alternative diagnosis method for phytoplasma
of cassava witches’ broom is under consideration because the Project learned that it is difficult to diagnose
pathologies of CWB correctly based on images only. Capacity building of counterpart researchers on disease
management is progressing. One of the remarkable results of the Project is the detection of Cassava Mosaic
Disease (CMD) in Vietnam for the first time. Considering these progress and outcomes, the Project is expected
to achieve the objective of Output 1 by the end of the Project.

Output 2: Insect pest management system is developed.

Achievement: Insect pest population monitoring has been conducted using developed monitoring methods in
Vietnam and Cambodia. A field guide on insect pest population monitoring (simple and low cost method using
taro) was drafted and will be finalized by March 2019. An improved mealybug multiplication method is
developed and a guide to mealybug rearing method will be prepared (the objective of mealybug rearing is to
increase natural enemy insects by using the mealybugs as nutrient for them) . Necessity of release of natural
enemy insects against mealybug is being further investigated, considering the current situation where a
considerable number of natural enemy insects live in the natural environment in Cambodia and Vietnam.
Capacity building of counterpart researchers in insect pest management is well progressing. Considering these
progress and outcomes, the objective of Output 2 is expected to be achieved by the end of the Project.

Output 3: Cassava seed system is established and new breeding technology that can shorten the breeding cycle
is developed.
Achievement: Thirteen (13) descriptions of cassava cultivars in total are made in Vietnam and Cambodia.
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Descriptions of 5 main cassava cultivars will be made at AGI by March 2019. As useful cassava breeding
material, 55 and 11 varieties have been used for tissue culture at AGI and UBB respectively (main objective
of tissue culture is for variety preservation (including preservation of lines). New breeding technology
development is in progress. The Project has been applying technologies learned at RYFCRC to cassava
propagation and cultivation in Vietnam and Cambodia. In addition, the Project is gathering information on
environmental factors in high altitude regions that may induce florigen protein as well as developing the
technology of flowering induction by the application of grafting. Capacity building of counterpart researchers
focusing on cassava propagation and cultivation, and cassava breeding and seed system is progressing.
Considering these progress and outcomes, the objective of Output 3 is expected to be achieved by the end of
the Project.

Output 4: Healthy seeds and a sustainable production method are disseminated to producers.

Achievement: Propagation of healthy seeds of cassava is progressing by 2 cassava producers using stock seeds
produced at HLARC in Vietnam and by 3 cassava producers using stock seeds produced at UBB in Cambodia.
Capacity building of counterpart researchers in healthy seed propagation is progressing. Dissemination of
knowledge of healthy seeds to key personnel of counterpart institutions and relevant organizations is planned
to be conducted in the final year of the Project through workshop/training. Considering these progress and
outcomes, the objective of Output 4 is expected to be achieved by the end of the Project.

Project Purpose: The models for pest management and healthy seed management are established.

Achievement: The main components of the models are introduction of disease monitoring system using
detection kits, development of insect pest management system, establishment of seed production system, and
dissemination of healthy seeds and a sustainable healthy seed production method. Development of components
of the models is progressing as planned mostly. In the course of the development, the Project is expected to
produce some kind of guides or explanatory documents that describe contents of the model and how to
utilize/operationalize component technologies and systems. Moreover, most important issue for attaining the
Project Purpose within the project period is to integrate all components appropriately and establish practical
models. It is also necessary to verify effectiveness of the models through the application in Don Nai province
in Vietnam and Battanbang province in Cambodia. In addition, it is highly desirable that the model (s)
established by the Project ware utilized as a reference in other provinces mentioned above in Vietnam and
Cambodia for increasing cassava productivity.

2. Summary of Evaluation Results
(1) Relevance: High based on the facts described below
1) Conformity with the needs of the target society and target group for establishing improved pest and healthy
seed management of cassava
2) Relevance to the national policies of Vietnam, Cambodia and Thailand
3) Conformity to the assistance policy of Japan for Vietnam, Cambodia and Thailand
4) Appropriateness of the approaches taken by the Project
5) Comparative advantages of technical cooperation between Japan that has advanced technological skills in

cultivation and pest management, CIAT that has extensive knowledge of genetic improvement of cassava
and Thailand that has unrivalled experience in breeding cassava seeds as well as producing cassava.

(2) Effectiveness: Most likely be high
The main components of the models are progressing as planned mostly. Thus, the models are expected to
be adopted in the Project Model Sites: Dong Nai Province of Vietnam and Battambang Province in
Cambodia. Therefore, it is expected that the effectiveness of the Project will most likely be high.

(3) Efficiency: Moderately high
The ratio of progress of the project activities is as planned and the efficiency of the Project is considered
to be moderately high based on the facts below:

1) Inputs of the Japanese researchers have been appropriate in terms of the number and timing of dispatch
of the researchers, their fields of research, expertise and communication abilities. Also, accepting
counterpart researchers in Japanese colleges to study master’s degrees as well as participating in various
programs has been underway as planned,

2) Inputs by Vietnamese, Cambodian and Thai Sides have been generally favorable. However, it needs to
make sure that Cambodian budget allocation and researcher assignment will be carried out appropriately,

3) Project management through periodic four country joint coordinating committees and national join
committees has been carried out appropriately. In addition, active information sharing among people
concerned with the Project by means of SNS and web has been contributing to effective management of
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the Project, and
4) Project activities’ progress rate is 42% at the time of the mid-term review. That is two points above the
original plan and shows the Project has been proceeding satisfactory so far.

(4) Impact

Prospect of achieving the Overall Goal “The systems of pest management and healthy seed production,
developed by the Project, are introduced to main production areas in Vietnam, Cambodia and Thailand.”

It is premature to evaluate the achievability of the Overall Goal at present because development process
of systems is still in progress. Therefore, it is difficult to say if the public and private entities concerned
with cassava production such as central and local governmental offices and cassava farmers in main cassava
production areas in Vietnam, Cambodia and Thailand will adopt the systems to be developed and introduced
by the Project.

On the other hand, it should be noted that the Project’s discovery of CDM infected cassava in Vietnam
has heighten both public and private awareness of necessity to take preventive and emergency measures
against the disease.

(5) Sustainability
It is premature to evaluate the overall sustainability of the Project at present.
1) Policy aspect
The Project Purpose goes along with plans and policies of the governments of Vietnam, Cambodia and
Thailand. Therefore, the policy sustainability of the Project will be secured.
2) Institutional and Organizational Aspects
Except for UBB, the research institutions involved in the Project have commensurate roles and
responsibilities and appropriate organizational structures with adequate staffing of officers, researchers
and technical staff, and proper research facilities. The number of researchers of the 3 countries who are
deployed in the Project is 48 now. 23 researchers have resigned from the Project so far. In particular, UBB
has seen a high turnover rate and insufficient assignment of the Project staff. The vulnerability of UBB’s
implementation structure caused by insufficient human and financial resources is a risk factor for the
Project. UBB declared that UBB would try to improve its implementation structure at the 4™ 4-country
JCC; therefore, it is necessary to wait and see how UBB will improve the structure in order to judge the
overall sustainability of the Project.
3) Financial Aspect
Research institutions of the Project in Vietnam, Cambodia and Thailand have disbursed their own budget
on the project activities including the utility charges and facilitated use of various laboratories. In the case
of UBB, disbursed budget has been insufficient for effective implementation and continuation of research
and monitoring activities regarding the insect pest management and the healthy seed production system of
cassava. (UBB will take remedial measures as mentioned (2) above.)
4) Technical aspect
Four researchers from the 3 countries have been studying at universities in Japan for Master’s degrees
and six researchers from the 3 countries have participated in short-term joint researches in Japan. The
number of the participants in training programs in either Vietnam, Cambodia, Thailand or Japan is 28 and
an aggregate of 722 people took part in workshops, seminar or symposium organized by the Project. Thus,
the Project has strengthen the capacities of researchers of the 3 countries significantly.

3. Factors that promoted realization of effects
(1) Factors in the implementation process
n/a
(2) Factors in the implementation process
As CMD infection spreads over gradually in Vietnam and Cambodia, the Project research activities
and outputs have begun attracting interest from the public and private entities concerned with cassava
production in the 3 countries. The Project implementation process that is characterized by close
collaboration between its four components, namely, introduction of disease monitoring system using
detection kits, development of insect pest management system, establishment of seed production
system, and dissemination of healthy seeds and a sustainable healthy seed production method, is
expected to be highly effective in achieving the Project purpose. That process that involves various
people also makes it easy to catch a wide range of interests from cassava production entities in the 3
countries to enlist their cooperation.

4. Factors that impeded realization of effects
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(1) Factors in the planning
n/a

(2) Factors in the implementation process
Due to changes to the Vietnamese government regulations on approval of ODA projects, the approval
of this project was delayed for 2 years from the start of the Project. Then, approval of disbursement of
the counterpart budget was granted in September this year (2018). The delay in the approval led to
the delay in delivery and custom clearance of equipment procured in Japan. As for UBB, a high
turnover of staff and insufficient budget disbursement have brought about negative effects on the

Project activities, particularly those of the seed research and the maintenance of the stock seed
production field.

5. Conclusion

The Joint Mid-term Review Team has confirmed that the project activities have been mostly progressing as
planned and producing good outcomes in each sub-themes of the Project. It is expected that the project team
will continue to deal with issues properly in the remaining Project period, and then the Project purpose will be
achieved satisfactorily. Main issues and recommended measures are explained in the next article
“Recommendations”.

6. Recommendations
6-1. The Mid-term Review Mission offers to the Project the following recommendations to be carried out in
the Remaining Cooperation Period (up to April 9, 2021)
(1) Clarification of the models to be established and the guidelines/manuals to be produced
(2) Enhancement of skills in tissue culture and acclimation
(3) Cultivation experiment for verifying advantage of healthy seeds
(4) Examination of possibility of use of social network system for disease monitoring system
(5) Establishment of a well-planned stock seed production system in Battambang province
(6) Definition and unification of technical terminology used in the Project
(7) Information dissemination to the public on activities and results of the Project
(8) Information sharing with the Ministry of Agriculture, Forestry and Fisheries of Cambodia
(9) Proposed Amendments to the PDM relating to improvement of indicators including developing
appropriate numerical indicators, etc.
6-2. Recommendations to the Research Institutions involved
(1) Recommendations to the University of Battanbang on assignment of Project staff, budget disbursement,
and human resource development
(2) Improvement of the project implementation framework at the Nong Lam University

7. Lessons Learned

CIAT has contributed a lot to the Project activities by means of providing Partner Countrys’ Research
Institutions with its expertise in cassava and dozens of cassava varieties. Soliciting expertise from international
research institutions is especially effectual for SATREPS projects that deal with global issues. It is desirable
that SATREPS projects in the field of agriculture should cooperate with international research institutions such
as CIAT and its parent organization, CGIAR (Consultative Group on International Agricultural Research) .
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Mr. Leang Reathmana  Project Management Specialist

(12) B RV TEHAN Z 3RS (UBB)
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BHYLR President
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and XX (number)
producers in main
production areas adopt the
systems of pest management
and health seed production
developed by the Project.

management and healthy seed
production are reflected in a
national and/or local cassava
cultivation  guideline in
Cambodia and Vietnam.
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The Project's outputs
(introduction of disease
monitoring system using
detection kits, developed
insect pest management
system, developed seed
production system, healthy
seedling and sustainable
production method by
utilization of cultivation
and management
technology from Thailand)
are instituted and/or
entrenched in Dong Nai and
Battambang.

National and/or local
authorities concerned with
cassava production in Dong
Nai and Battambang consider
practical applications of the
Project's outputs such as the
disease monitoring system
using detection kits, insect
pest management System,
stock healthy seed production
system, and  sustainable
healthy seed propagation
and distribution method
referring Thai cultivation and
management experiences, all
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of which the Project
demonstrated highly
effective in cassava
production in the model
sites.
The number of the farmers | National and/or local | K7 1> = 7 b HAR o 12 {4 fl i 8

who received/adopted the
Project outputs reach at
least XX in Dong Nai, XX
in Battambang and XX in
Pailin by the end of the
project duration.

authorities concerned with
cassava production in the
model sites in Dong Nai and

Battambang express their
intention to consider
reflecting the Project
outputs in their cassava

production policies.
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3-1. The description of 15
main cassava cultivars in the
three countries (cassava
descriptor; at least 5
cultivars at Vietnam and
Cambodia) is completed.

3-1. The description of 15
main cassava cultivars in the
three  countries  (cassava
descriptor; at least 5 cultivars
at Vietnam and Cambodia) is
completed and 10,000 stock
seeds/year are produced at
HLARC and UBB.
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4. Healthy secedlings and|4. Healthy seeds and a|5fE—SN7-HEOLF IS
sustainable production | sustainable  healthy  seed | 7,

READIEE method are disseminated to | production method are
producers disseminated to  cassava

farmers

Healthy seedlings | Four  (4) healthy seed| A7 BT =7 FOERIZHEV, 4
developed by the project|producers in Vietnam and |ff % % BA5E 3 2 @ & FE & BRI F O
are distributed to XX | Cambodia propagate the | #y % 23 2T O K 1 JEH |- EEE
(number) cassava | healthy seeds produced by
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producers through market
mechanism.

the Project and provide
them to cassava farmers.
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XX researchers obtained
necessary knowledge and
technology on  healthy

seedlings through OJT and
joint research.

Three 3) researchers
obtained necessary knowledge
and technology on healthy
seeds through OJT and joint
research. The names of the
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scientific papers.
The number of key|36 key personnel of the| RiRETH>/-FalEE A MHEE LT,
personnel of the | participating organizations | K 72 B NAE M N FEABHT L
participating organizations |and relevant organizations KT r b ERHEED % OBIR R
S - and relevant organizations |learn about production, S b g ooy
PR 4 D F6 17 4-3 who obtained knowledge | propagation and HONMFRIR ST 0 =7 b O

DL

on healthy seedlings
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= XX.

distribution of healthy seed
through workshops and/or
field tours organized by the
Project.
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Practical information on
cassava pest management
and cultivation technique is
known to 1,000 cassava
farmers.
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4.4.1 Collect available research outputs from
other STs regarding disease & pest
control and production technique

4.4.2 Prepare leaflets or posters to provide the
information to cassava farmers

4.4.3 Conduct KAP survey before and after
dissemination
package to identify influence of the
provided information

4.4.4 Disseminate the information package to
cassava farmers

of the information
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1. Introduction
1-1. Background of the Project

Cassava (Manihot esculenta Crantz) is grown in tropical and subtropical regions. Cassava production area
and yield throughout the world in 2016 is estimated at 23.5 million hectares, yielding about 277 million
tons (FAOSTAT, 2018). At present, Asia is the second largest producer after Africa. The utilization of
cassava is increasing not only used as a food supplement, but also as industrial material found in starch,
paper and plastics, and as a raw material in the production of bio-ethanol. Global production of cassava has
doubled over the last 30 years and its production continues to grow drastically in this century.

One reason for this level of growth is the increase in production of cassava in Thailand, Vietnam and
Cambodia. Cassava produced in Asia is mainly used as livestock feed and the raw materials for processed
products for export and bio-ethanol. Thailand is the second largest cassava producing country in the world
and the largest cassava supplier to the world market. Vietnam is the second largest exporting couniry and
cassava production of Cambodia is increasing rapidly. Cassava in these countries contributes significantly
to the improvement of small-scale farmers’ livelihoods as a valuable cash crop. Cassava contributes also to
the stable development of local communities and national economy development through creation of
employment in related industries. The scale of contributions is more than 3 billion US doliars a year for
these three countries, and therefore cassava is considered as a strategic crop.

However, in 2008, the non-native insect pest (“the cassava mealybug”) invaded Thailand and there was a
huge outbreak of damaged crops. The result was devastating, resulting in a decrease in cassava production
in Thailand alone by approximately 30% on the year-on-year average. In the preceding years, the damage
by the mealybug expanded into Vietnam and Cambodia. In recent years, the Sri Lanka Cassava Mosaic
Virus (SLCMV) frequently infects cassava in Vietnam and Cambodia, and thus it results in cassava
production in these couniries to decrease remarkably or become unstable. This dramatic reduction of
production affects the local economy through small-scale farmers and cassava processing factories. In
addition, as approximately $0% of edible and industrial starch consumed in Japan is cassava starch powder
imported from these countries, the decline in production affects Japan as well and without significant
counter-measure being taken, is forecasted to seriously hamper the availability of the product in the

Japanese market.

Based on preliminary research, it is considered that the underlying reason of the expansion of the insect
pest and disease is the movement of infected seed/materials., Throughout the region, and these three
countries in particular, movement of people and goods is increasing due to the development of road
infrastructure, the so called “economic corridor” with the support of the Asian Development Bank and
others. In other words, these countries are regarded as the capital of economic growth of Southeast Asian
countries. In areas where land transportation infrastructures are developing, the more goods are distributed,
the more damage by the cassava pests will occur. Therefore, it is necessary to take regional measures by
controlling insect pests and diseases in the area properly, thereby significantly reducing the spread of
damage, establishing a cassava seed production base in each producing area and avoiding seed movement.
In Southeast Asia, insect pests and diseases of the cassava were not regarded as a serious problem until
2009, thus experts with advanced knowledge in this field were not considered a need and as a result
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underdeveloped management technique was the norm. Therefore, in this project, Japanese and/or any
available advanced technologies, based on the global best practices and knowledge, will be introduced to
address the wide-spreading and urgent issues of cassava production focusing on drastically reducing insect
damage and their spread. Furthermore, by developing/obtaining new technical methods and knowledge in
the field and establishing new extension models to solve the pest’s problem, this project aims to establish
management models of pest and healthy seeds in Vietnam, Cambodia and Thailand.

1-2. Objectives of the Mid-Term Review

(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 (PO), and also to exchange opinions with
the authorities concerned in Vietnam, Cambodia and Thailand 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 Mid-Term Review Report and make necessary recommendations on project
activities in the remaining period of the Project to the Project, and

(4) To participate in the 4-country Joint Coordinating Committee (JCC) meeting to present and discuss
the results of the Mid-Term Review on the Project for JCC’s approval by concluding the Minutes of
Meeting of the JCC.

1-3. Members of the Joint Mid-Term Review Team
1-3-1 Japanese Mid-Term Review Team

No.| Assignment Name Position and Organization
1 |Leader Dr. Shuichi Asanuma Senior Advisor, Japan International Cooperation Agency
{JICA)

Cooperation . Senior Assistant Director, Team 1, Agricultural and Rural

2 Planning s Development Group 1, Rural Development Department, JICA
Science and Senior Associate Research Supervisor, Dept. of International

3 | Technology  |Dr. Masao Okawa Affairs (SATREPS Group), Japan Science and Technology
Evaluation Agency (IST)

4 Evaluatwn. Mr. Isao Dojun Consultant, Chuo Kaihatsu Corporation
and Analysis

1-3-2 Members of Mid-Term Review Team of Vietnamese, Cambodian and Thai sides

No.| Assignment Name Present Occupation

Director General, National Plant Resource Center, Vietnam)

1 |Member  |Dr. LA Tuan Nghia Academy of Agricultural Science (VAAS), Vietnam

Deputy Director General, General Directorate of Agriculture,

2 | Member Mr. Prak Cheattho Ministry of Agriculture, Forestry and Fisheries, Cambodia

Plan and Policy Analyst- Professional Level, Planning and
3 | Member Ms. Kannawee Trakoolsaeng [Technical Division, Department of Agriculture, Ministry of]
Agriculture and Cooperatives, Thailand

1-4. Schedule of the Mid-Term Review
The Joint Mid-Term Review was conducted from September 3™ to September 24™, 2018. The detailed
schedule of the mid-term review is provided as Annex 1.
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1-5. Methodology of the Mid-Term Review

1-5-1 Evaluation Method

The Project was evaluated jointly by independent evaluators from Vietnam, Cambodia and Thailand, and
Japanese Mid-Term Review Team (hereinafter referred as “the Joint Mid-Term Review Team”), based on
materials showing the frameworks of the Project such as PDM version 3, the latest PO and the R/D. The
evaluation work consists of the analysis of project reports, field surveys, and interviews with the Project
organizations shown in the R/D as well as other persons concerned with the Project in Vietnam, Cambodia
and Thailand. This Mid-Term Review was conducted through examination of all the relevant information

obtained by applying the following “Five Evaluation Criteria” to them.

1-5-2 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 authorities concerned in Vietnam, Cambodia and Thailand 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. Tt 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 Outputs and Inputs in terms of timing,

quality, and quantity.

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

(5) Sustainability

“Sustainability” refers to the extent to which the Project can be further developed by the authorities
concerned in Vietnam, Cambodia and Thailand, 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

respective countries.
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2. Qutline of the Project

2-1. Summary of the Project

The framework of the Project (PDM version 0) was decided by the R/D signed in December 2015. The
PDM was revised as PDM version 3 and approved in January 2018. The Project summary described in
PDM version 3 is as described below. (For additional details, see Annex 2).

(1) Overal! Goal
The systems of pest management and healthy seed production, developed by the Project, are introduced to
main production areas in Vietnam, Cambodia and Thailand.

(2) Project Purpose
The models for pest management and healthy seed management are established.

(3) Outputs

Output 1: Major disease pathogens are identified and disease monitoring system is introduced.

Output 2: Insect pest management system is develeped.

Quiput 3: Cassava seed system is established and new breeding technology that can shorten the breeding
cycle is developed.

Output 4: Healthy seedlings and sustainable production method are disseminated to producers.

(4) Activities

1-1. Conduct field survey of diseases (Cassava witches' broom (CWB) and virus diseases)

1-2. Conduct accurate identification of major pathogens and development of diagnostic kits for them

1-3. Identify insect vectors of the diseases

1-4. Establish monitoring system for diseases and their possible vectors

1-5. Conduct training on plant disease management

2-1. Determine occurrence and ecology of insect pests and make field guide to insect pests and their natural
eneinies

2-2. Develop insect pest monitoring tools

2-3. Introduce biological conirol of cassava mealybug in Vietnam and Cambodia

2-4, Conduct training on insect pest management

3-1. Produce healthy seedlings of the cassava cultivars

3-2. Introduce useful cassava breeding materials from CIAT and develop new breeding technology

3-3. Transfer the technologies for cassava propagation and cultivation from Thailand

3-4. Conduct training for breeding, propagation and cuitivation

4.1. Bstablish methods of measurement and evaluation on oufputs and impacts of dissemination to
producers

4.2, Disseminate healthy seedling and its management method to producers in cooperation with private
companies

43. Disseminate research outputs to higher education institutions and governmental agencies through
human resources development



(5) Model Sites

Dong Nai and Yen Bai Provinces in Vietnam and Battambang and Pailin Provinces in Cambodia

(6) Target Group {beneficiaries)
Researchers of implementing agencies and cassava producers including small farmers and agro-businesses

in the three countries

(7) Project Duration
The duration of the Project is 5 years (April 106, 2016 to April 9, 2021)

{8) Counterpart Organizations

[In Vietnam]

[In Cambodia]
[In Thailand}

Agriculiural Genetics Institute (AGI), Plant Protection Research Institute (PPRI), Hung
Loc Apgricultural Research Center (HLARC), Nong Lam University (NLU) and
International Center for Tropical Agriculture-Asia (CIAT)

University of Battambang (UBB)

Rayong Field Crops Research Center (RYFCRC)

2-2 Implementation Structure of the Project
The project activities have been conducted in 4 countries (Viemam, Cambodia, Thailand, and Japan) by

researchers of above mentioned counterpart organizations and Japanese researchers of four research
organizations (Kyushu University, Tokyo University of Agriculture, the University of Tokyo, RIKEN and
Nagoya University) in collaboration with governmental organizations in Vietnam, Cambodia and Thailand.

The following figure shows the conceptual project implementation structure.

Vietnarn Cambodia
. - Tokyo Univ. of
Ministry of Agriculiure and
. 'Rural Development - Agriculture /
{MARD) Univ. of Tokyo : ] -
University of | Bre-vewmecen-~
. Kyushu Univ, Battambang | Provindal 1
N rth (UBB}) { Department of :
L&} - | . Agriculture

4 T RIKEN L on :

Tokyo Univ, of Protection ~ Nagoya Univ. S
Agricultuze | Reserch T : 1 Private |
Univ. of Tekyo Institute Lo WIGAL | Organizafion |

- {PFR]) ' ‘Coordinator (e

—m———— - i
aken e _onr ] | Thailand

A—‘é%::? Tokyo Univ. of
Insfituto (AGD Bl ;
. ’ Univ. of Tokyo i

CdIGA Kyushu Univ,

South _Goordmator | ; ]
Kyushu Unv, Agricutture K ; ' Support for.
?:::‘Ch : : Japanesg
er 2 id 5
RIKEN (HLARG) . Ssge
Nagoya Univ. Nonglam' calabaration JST
Univ. (NLL) ' I

Figure 1: Implementation Structure of the Project
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In order for assuring effective implementation/management of project activities, the following two kinds of

meetings were set up and held regularly or periodically.

{once a year)

2) To monitor and evaluate the progress of the
Project and the results of the annual work plan
3) To discuss and advise on major issues that
arises during the implementation period of the
Project in Vietnam, Cambodia and Thailand.

Table 1: Core Meetings and their Functions and Members
Title of Meeting Main Function Members
4-Country Joint | 1} To authorize annual work plan of the Project (Vietnam) AGIL, PPRI, HLARC, NLU and CIAT
Coordinating based on the PDM and PO within the (Cambodia) UBB
Committee framework of R/D (Thailand) RYFCRC, Field and Renewable

Energy Crops Research Institute (FCRI),
Department of Agriculture (DOA)
(Japan) JICA experis (Project leader, Sub theme
leaders (4) and Coordinators), representatives of
JICA. Offices, and JICA mission members

National Joint
Coordinating
Committee (in
Vietnarn,
Cambodia and
Thailand
(once a year)

To approve annual work plan, review overall
progress, conduct evaluation of the Project, and
exchange opinions on major issues an the
Project

(in Vietnam) AGIL, PPRI, HLARC, NLU, CIAT,
JICA experts, Representative of JICA Vietnam
Office, and JICA mission members

(in Cambodia) UBB, JICA experts,
Representative of JICA Cambodia Office, and
JICA mission members

(in Thailand) DOA, FCRI, RYFCRC, JTCA
experts, Representative of JICA Office, and JICA

mission members

Records of the above JCC meetings are as follows.
(1) 4-Country JCC meeting

. Number of
No. Date Main Agenda participants
1 May 5, 2016 1) Confirmation of FY2016 Activities, 2) Information sharing on the emergent 57
outbreak of SLCMYV in the eastern region of Cambodia, and 3) Information sharing
on ICT Agricultural Monitoring System in Cambodia
2 March 3, 2017 1) Confirmation of ¥Y2017 Activities, 2) Information sharing on the ecmergent 37
outbreak of SLCMYV in the eastern region of Cambodia, and 3) Information sharing
on ICT Agricultural Monitoring System in Cambodia
3 January 5,2018 | 1) Final activity plan of FY2018, 2) Numerical indicators, 3) Definition of 26
Secondary Propagation Fields, and 3) the Contents of Technical Package
(2) National JCC meeting
Vietnam
. Number of
No. Date Main Agenda T
i April 14,2017 1) Work Plan for 2017, 2) Project Approval procedure, 3) PO revision of Activity 21
4-1, 4) Synchronization with FAQ's TCP, and 5) Distribution scenario
2 December 1, 1) Review of Inputs and Cutputs in FY2017 and plan in FY2018, 2) Project 17
2017 Approval and Counterpart Budget, 3) Numerical Indicators, 4) Project's stance to
SLCMV situation in Tay Ninh, and 5) Model of Sustainable Extension System
3 August 24, 2018 | 1) Review of Progress and Outputs, 2) Confirmation of New Formation, 3) 16
Progress of C/P Budget Allocation, Vehicle Procurement and Import Permit for
Transgenic Line, 4) Numerical Indicators, and 5) Appointment of Mid-term
Review Evaluator
Cambodia
. Number of
No. Date Main Agenda participants
1 July 6, 2016 1) Work Plan for 2016 in Cambodia, 2} Approval of new Cambodian counterpart 26
staff, 3} Announcement of short-term and long-term training, and 4) Presentation
on the collaboration between Agribuddy and the Project
2 November 24, 1) Presentation on the progress and challenges of the Project, 2) Approval on the 17
2017 revision of PO, 3) Presentation on the activity plan after the project termination,
and 4) Discussion on the role of UBB in the cassava sector in Cambodia
3 August 23, 2018 | 1) Confirmation of the present status of ST activities, and 2) 41CC4 12

& N
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Thailand

. Number of
No. Date Main Agenda participants
i December 7, 2017 | Review of Inputs and Qutputs in FY2017 and plan in FY2018 12
2 August 27,2018 1) Review of Progress, 2) Numerical Indicators, and 3) Appointment of Mid-term 10
Review Evaluator

Ko



3. Achievement of the Project

3-1 Inputs

3-1-1 Japan Side

(1) Dispatch of Japanese Experts

As JICA experts, 15 researchers from the University of Kyushu, Tokyo University of Agriculture, the
University of Tokyo, RIKEN and Nagoya University were dispatched to Vietnam, Cambodia or Thailand
with expertise in the following areas: pest management technology development, development of plant
disease management technology, pest management studies, molecular breeding, rural development and
extension. In addition, 3 long-term experts {project coordinators) were dispatched. Detailed information on
the dispatch of JICA experts is provided as Annex 3.

(2) Counterpart Personnel Trained in Japan

Three (3) persons are participating in long-term training in Japan (MSc programs). Six (6) persons have
participated in short-term training in Japan. In addition, 268 persons in total have participated in trainings
in their own country or a third country. Detailed information on trainings in Japan is provided as Annex 4.

(3) Provision of Equipment and Machineries

Various laboratory equipment and computers etc. have been provided for AG], PPRI, HLARC and NLU in
Vietnam, UBB in Cambodia, and RYFCRC in Thailand by the Japanese side. Equipment includes
microscopes, PCR machines, centrifuge machines, pH meter, digital cameras, freezers, and others. Tofal
value of equipment and machinery is slightly over US$508 thousand as of September 2018. Detailed
information on the procured equipment and machinery is provided as Annex 5.

{4) Construction and Improvement of Facilities

The following facilities were constructed or rehabilitated by the Japanese side budget.

Table 2: Facilities and Locations: Newly Constructed / Repaired

Venue Facility Location
1 | acr Screeuho}lse No.l, No.2 and No.3 for Clean Seed Van Giang Station
Propagation (newly constructed)
Screenhouse for Pathological Experiment and Sample | North western corner of the PPRI
2 | PPRI . ot 1s
Conservation (newly constructed) building
3 | HLARC | Screenhouse for Clean Seed Propagation (repaired) leﬂgh;;n RLS G A
4 | NLU Biological Control Laboratory (newly constructed) Within NLU campus
3 | NLU Biological Control Screenhouse (newly constructed) | Within NLU campus
Stock Seed Production Field of the Cassava X . :
i Propagation and Distribution Center (CPDC) e
7 | UBB Screenhouse No.1 and No.2 (repaired) UBB farm
8 | RYFCRC | Screenhouse (repaired) Beside RYFCRC

(5) Local Operational Cost Borne by the Japanese Side

The total local cost borne by the Japanese side for the implementation of the Project is US$781,510 as of
March 2018. This sum includes the expenses for operation cost, facility construction and rehabilitation, and
equipment supply for project activities. Japanese contributions by country are US$207,387 to Vietnam,

US$209,468 to Cambodia and US$23,618 to Thailand respectively. The detailed breakdown of the
expenditures is provided as Annex 6. /

8 &
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3-1-2 Vietnam, Cambodia and Thailand Sides
(1) Counterparts Involved in Project Activities

At the time of the Mid-Term Review, a tofal of 48 counterparis are assigned fo project activities. There

were changes of counterpart personnel due fo internal reassignment, resignation/job change, study abroad,

ete. Detailed list of counterparts is provided as Annex 7.

Table 2: Number of Counterpart Personnel (C/Ps) by Research Institutions Involved as of August 2018

Country Institution Number of C/Ps
Vietnam AGI il
Vietnam CIAT 1
Vietnam PPRI 6
Vietnam HILARC 8
Viemam NLU 3
Cambodia UBB 12
Thailand RYFCRC 7

Total 48

(2) Provision of Office Spaces, Land and Facilities by the Vietnam, Cambodia and Thailand Sides
Research Institutions are supporting the project by provision of rocms, laboratories and other research

facilities for the project activities. The following facilities have been authorized for the use of project

activities. Detailed information of use of facilities is provided as Annex 8.

Table 3: Utilization of Facilities and their Locations

No. | Institution Facilities
AGI Project office, meeting room, hydropenic system laboratory, International Laboratory for

1 Cassava Molecular Breeding (ILCMB) laboratory, tissue culture room, screenhouses, stock
seed production field, and flowering observation field of PRC

2 PPRI Project office, pathological laboratory, and screenhouse

3 HLARC Project office, tissue culture room, screenhouse for clean seed propagation, and stock seed
production field

4 NLU Project office, pathological laboratory No.1 & No.2, entéiifblogy laboratory, biclogical
control laboratory, and biological control screenhouse

5 UBB Project office, tissue culture room, microorganism laboratory, entomological laboratory,
experimental field, screenhouse No.1 & No.2, and stock seed productibffi field

6 RYFCRC | Screenhouse

(3) Project Operation Cost Borne by the Vietnam, Cambodia and Thailand Sides

The budget of AGI, PPRI, HLARC, NLU, UBB and RYFCRC has been disbursed for project activities for
experiments, business trips, construction costs, utilities such as water and electricity costs, and

remuneration, etc. A summary of contributions made by each country are shown in the following table.

Detailed information on local operational expenses covered by each institution is provided as Annex 8.

Table 4: Budgetary Contribution by the Vietnamese, Cambodian and Thai Sides

Fiscal Year 2016 2017 Total
Vietnam 11,451 69,301 80,753
Cambodia 1,641 914 2,555
Thailand 2,157 23,000 25,157

Total (US$) 15,249 93,215 108,464




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. Progress and main achievements of the Project (with ratio (%) of progress of each activity as of
March 2018), and planned activities in the remaining project period etc. are presented in the table below.

10
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3.3 Achievement of Qutputs
3-3-1 Output 1: Major disease pathogens are identified and disease monitoring system is introduced.

Basic and molecular information on SLCMV and phytoplasma from cassava witches’ broom was acquired
and detection kits for these pathogens will be developed. Development of the disease monitoring system
(on cassava mosaic virus) using image diagnosis method and a social network system is progressing.
Another diagnosis method is necessary to develop for phytoplasma of cassava witches’ broom. Capacity
building of counterpart researchers and others on disease management is progressing. One of the
remarkable results of the Project is the detection of Cassava Mosaic Disease (CMD) in Vietnam for the first
time. Considering these progress and outcomes, the objective of Output 1 is expected fo be achieved by the
end of the Project.

Indicator 1-1: Major cassava pathogens (from plants and vectors) are detected and detection kits are
developed in Vietnam, Thailand and Cambedia.

Target cassava pathogens of the Project are SLCMV and CWB. The pathogen of CMD was detected in both
cassava plants and whitefly vectors in Cambodia and Vietnam. Basic and molecular information necessary
to develop SLCMV detection kits was acquired in the course of verifying a detection technology of
SLCMYV. Basic and molecular information on phytoplasma from cassava witches’ broom in Thailand was
acquired by nested-PCR detection of the phytoplasma from diseased plants. This information will be used
for developing new detection kits or methods. It is expected that detection kits for CMD and cassava
witches’ broom are developed by the end of the Project respectively.

Indicator 1-2: Disease monitoring system (i.e. image diagnosis, sharing disease occurrences,
accumulation of disease information and protection technology) is operated in the model

sites.

In Cambodia, first image diagnosis of cassava mosaic virus was conducted experimentally to monitor
disease occurrence in remote area and its efficacy was confirmed by field visit to find the accuracy of
image diagnosis. Image diagnosis method including assigning personnel in charge of diagnosis needs
further improvement. For collecting images of disease and vector, use of Agribuddy (a mobile application
too] for assisting asset management) is under trial use.

As for phytoplasma, another diagnosis method is necessary to use, because phytoplasma is not able to
identify by image diagnosis.

In Vietnam, the Project considers that the model site for operating disease monitoring system is HLARC,
healthy seed producers and farmers around seed producers in Don Nai province. Agribuddy is not available
widely in Vietnam. Therefore, it may be necessary to seek alternative social network systems for the
disease monitoring system.

In overall, disease monitoring system in Vietnam and Cambodia is under creation and its operation will be
conducted in the remaining project period. Since identification of rapid expansion of CMD in Vietnam and
Cambodia, CMD has been becoming a national issue in Vietnam and Cambodia. Therefore, information
sharing with related central and local governmental organizations becomes important and necessary.
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Indicator 1-3: 10 researchers obtained necessary knowledge and technology on disease management
through OJT and joint research.

Two short-term trainees from Cambodia (UBB) and Vietnam (PPRI) and one long term trainee from
Thailand (RYFCRC) have been accepted in Japan. They obtained knowledge and technology of disease
management. More than 10 research assistants (mainly university graduate level) joined on site-training in
Cambodia (UBB) and Vietnam (NLU) and they learnt the methods of field survey, sampling and
conservation of samples, and detection technologies by PCR and/or LAMP methods.

One of results of the joint research activity is that it becomes possible to carry out appropriate plant disease
surveys and preservation methods of collected samples among researchers invoived in the Project.

Other Output: J

Detection of CMD in Vietnam for the first time

Detection of CMD in Cambodia (in Ratanakiri province) was reported by a Chinese researcher in May
2015. Rapid expansion of CMD was confirmed in Ratanakiri province in Cambodia by the Project. The
Project discovered CMD in Tay Ninh province in Vietnam and pathogen of CMD was identified in May
2017. Expansion of CMD in Binh Duong province was also confirmed. Detection of CMD was reported at
the conference of the Phytopathological Society of Japan (March 2018). This is the first report of CMD
infection in Vietnam. This is a remarkable result of the joint research activities of the Project. Because of
expansion of CMD infected areas, field surveys on CMD infection by the Project are continuing in Vietnam
and Cambodia.

3-3-2 Output 2: Insect pest management system is developed.

Insect pest population monitoring has been conducted using developed monitoring method in Vietnam and
Cambodia. A field guide on insect pest population monitoring is drafted and will be finalized by March
2019. Improved mealybug multiplication method is developed and a guide on mealybug rearing method
will be prepared. Necessity of release of natural enemy against mealybug is being investigated. Capacity
building of counterpart researchers on insect pest management is well progressing. Considering these
progress and outcomes, the objective of Output 2 is expected to be achieved by the end of the Project.

Indicator 2-1: Insect pest population monitoring is operated using field guide and population estimation

tools.

The simple insect pest population monitoring methods have been developed, and insect pest monitoring has
been conducted in Vietnam and Cambodia. A field guide which includes the insect survey method is now
being prepared. The field guide will be prepared by March 2019. A check sheet on insect pest and
explanation in which parts of cassava should be checked with explanatory photos will be included in the
field guide. Explanation about natural enemies will be also included. In the course of putting the draft field
guide into practice at actual fields, its contents are expected to be improved then eventually finalized. The
field guide will be prepared in the English, Vietnamese and Cambodian languages. The field guide will be
designed for use by agricultural extension officers and insect pest related researchers.

&
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Indicator 2-2: Natural enemies against cassava mealybug are released.

Pumpkin is used commonly for mealybug multiplication in recent years. However, the Project discovered
that mealybugs can be reared with taro. That was the world’s first discovery and it made mass rearing of
cassava mealybug much easier than the conventional method. The new method for rearing mealybugs using
taro has been developed. There is possibility that larger amount of mealybug can be reared by this method
with lower cost (estimation of cost is underway). Using this method, natural enemies of mealybugs are also
able to rear. A guide of mealybug rearing method using taro will be prepared (the conventional mealybug
rearing method using pumpkin is already available in Thai language).

Regarding environmentally-friendly pest control methods using natural enemies, Thai government has
released the parasitic wasp Anagyrus lopezi since 2010 for the first time in Southeast Asia. Then FAO
released this parasitic wasps as natural enemy in Cambodia only once in 2013. It was found in recent two
years that Anagyrus lopezi has already established in the natural environment in Vietnam and Cambodia.
Therefore, needs of release of Anagyrus lopezi is under investigation (this investigation continues several
months more). Depending on the results of this investigation, release of the natural enemy may not be
necessary. However, parasitic wasps’ rearing in the laboratory of NLU is continuing in preparation for
future occurrence of insect pests. Release of parasitic wasps is not conducted yet at UBB under the Project.

Indicator 2-3: 15 researchers obtained necessary knowledge and technology on insect pest management
through OJT and joint research.

In total, 13 researchers have obtained knowledge and technology of insect pest management through
participation in training courses (short-term and long-term) or workshops. Capacity building i insect pest
management continues. The following are data on capacity building conducted.

Number of :
Year Detail
Researchers
2016 3 Three (3) Vietnamese counterparts (C/Ps) participated in a training course in Thailand.
2017 9 One (1) Thai and one (1) Viemamese C/Ps participated in a short-training course at
Kyushu University in Japan.
Two (2) Vietnamese C/Ps participated in the training program at Hanoi.
One (1) Cambodian, four (4) Vietnamese C/Ps and five (5) students, one (1) Thai
student attended workshop at NLU.
One (1) Cambodian C/P is attending Master course program at Kyushu University
from October 2017.
2018 1 One (1) NLU lecturer is attending PhD course at Kyushu University from 2018.

Other Finding:

At the beginning of the Project, It was assumed that cassava mealybugs made large damage on cassava
production in Vietnam and Cambodia. However, damages by cassava mealybug were limited in 2017 in
Vietnam and Cambodia. It was found that Anagyrus lopezi may had reduced density of cassava mealybugs
in Vietnam and Cambodia. Effectiveness of this parasitic wasp as natural enemy is going to be assessed by
continuing density investigation.
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3-3-3 Output 3: Cassava seed system is established and new breeding technology that can shorten the
breeding cycle is developed.

Thirteen (13) descriptions of cassava cultivars in total are made in Vietnam and Cambodia. Descriptions of
5 main cassava cultivars will be made at AGI by March 2019. As useful cassava breeding material, 55 and
11 varieties have been used for tissue culture at AGI and UBB respectively. New breeding technology
development is in progress. Utilizing learned technologies at RYFCRC, cassava propagation and
cultivation technologies are being applied in Vietnam and Cambodia. Capacity building of counterpart
researchers focusing on cassava propagation and cultivation, and cassava breeding and seed system is
progressing. Considering these progress and outcomes, the objective of Qutput 3 is expected to be achieved
by the end of the Project.

Indicator 3-1: The description of 15 main cassava cultivars in the three countries (cassava descriptor; at
least 5 cultivars at Vietnam and Cambodia) is completed.

Descriptions of 5 and $ main cassava cultivars of HLARC and UBB are made respectively. Descriptions of
5 main cassava cultivars of AGI will be made by March 2019. Names of cassava cuitivars are described in

the following table.
L. Number of .

Institution .. Name of Cultivar
Description

HLARC 5 KU30, KU30 irr, Km140, HL-S10, and HL-812 (These cultivars are the
Completed | breeding institution recommended varieties in the southern area of Vietnam.)

UBB 8 Houybong60, Rayong90, Rayong72, Rayong5, KU50, Rayong9, Rayong?,
Completed and Rayongl3 (These cultivars are cassava varieties available in Thailand.)

AGI 5 BK, KU50, KM98-7, Rayong9, and Sa21-12 (These cultivars are the breeding

Will be made | varieties recommended by AGI for northern area of Vietnam.)
Total 13 completed and 5 will be made

As for Thailand, the project team received descriptions of 12 cassava cultivars from RYFCRC.

This indicator, preparation of descriptions, shows that the Project will certainly achieve pertinent activities.

Indicator 3-2: The useful cassava breeding materials are identified and new breeding technology is
developed.

(1) Identification of useful cassava breeding materials:

The plants derived from tissue culture were acclimated to soil at AGI and UBB. Numbers of materials used
for tissue culture at AGI and UBB are 55 and 11 respectively. It is planned fo transplant them in fields {at
the Plant Resource Center and the Van Giang station in Hanoi, the greenhouse of AGI, and the cassava
stock field of UBB farm) and check the visual trait (characteristics) of them.

(2) Development of new breeding technology:

1) Transgenic cassava
The transgenic cassava in which the florigen gene is introduced was produced at RIKEN, and it is in the

process for obtaining a transfer permit to Vietnam.
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2) Investigation into flowering factors and breeding

Cassava does not make flowers in regular production. However, it is observed that some cassava blooms int
mountainous areas. Production experiments and collection of climate information in 5 locations in Vietnam
and Cambodia are ongoing. Necessary conditions for flowering will be analyzed by the end of the Project.

A new breeding technology is likely to be developed by the end of the Project.

rIndicator 3-3: The technologies for cassava propagation and cultivation are transferred from Thailand.

A survey on and training in the technologies of cassava propagation and cultivation has been conducted at
RYFCRC in Thailand in 2016. A drip irrigation system for producing cassava stock seeds was installed at
the UBB farm in 2016. Counterparts of the Project in Vietnam and Cambodia will visit again RYFCRC to
learn the same technologies this year (2018). Survey on Thai’s technologies on cassava seed propagation
and cultivation and its transfer to Vietnam and Cambodia are being continued.

Production of cassava stock seed started one year ahead of the original PO in Vietnam (at HLARC) and
Cambodia (at UBB). Stock seeds were harvested in May 2018 and healthy seed producers are propagating
at their farm fields at present. Insect pest monitoring has been carrying out at these seed producers. Cassava
stock seed production at AGY started this year (2018).

Indicator 3-4: 20 researchers obtained necessary knowledge and technology on cassava propagation and
cultivation, and cassava breeding and seed system through OJT and joint research.

Ms. Anh Thu of AG] enrolled in the master’s course in Yokchama City University from April 2018 and she
studies the flowering-related technology which can be used for cassava breeding at RIKEN.

Target numbers of the researchers in each research institution involved in the Project are 5 at AGI, 1 at
CIAT, 7 at HLARC, 5 at UBB, 2 at RYIFCRC.

|7Other Output:

Cassava seed propagation becomes possible using an acroponics method. Material for propagation is cut
stems of young seeds which are cultured by the hydroponics method (not by tissue culture method and
different from hydroponics method). This method is a low cost and rapid growth method for seed
propagation and it will be possible to be used in wider regions/countries. Activities for creating a system of
aeroponics method and system improvement will be carried out in the remaining project period.

3-3-4 Qutput 4: Healthy seeds and a sustainable production method are disseminated to producers.

Production of healthy seeds of cassava is progressing at 2 cassava producers in Vietnam and 3 cassava
producers in Cambodia. Capacity building of counterpart researchers in healthy seeds is progressing.
Dissemination of knowledge of healthy seeds to key personnel of counterpart institutions and relevant
organizations is planned to be conducted in the final year of the Project through workshop/training.
Considering these progress and outcomes, the objective of Qutput 4 is expected to be achieved by the end
of the Project.
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TIndicator 4-1: Healthy seedlings developed by the project are distributed to XX (number) cassava
producers through market mechanism.

Production of healthy seeds of cassava is progressing at 2 healthy seed producers in Vietnam and 3 healthy
seed producers in Cambodia. Production of heathy seeds at healthy seed producers started one year earlier
than the PO. The following are detailed information on healthy seed production.

Vietnam

Healthy seeds produced in HLARC were distributed fo two healthy seed producers near HLARC. These
two seed producers are multiplying the healthy seeds. The variety used for healthy seed production is
HL-S12 and this variety is not yet officially registered as variety in Vietnam. The registration of this variety
will be made by the end of 2019. After the variety registration, the healthy seeds multiplied by the seed
producers can be disseminated to cassava farmers.

Cambodia

Healthy seeds produced in UBR farm were distributed to a healthy seed producer in Battambang province
and two healthy seed producers in Banteay Meanchey province {remark: Banteay Meanchey province is out
of the model sites of the Project). These three healthy seed producers are multiplying healthy seeds.
Multiplied seeds will be analyzed before harvest and disease free seeds will be provided to cassava farmers.

Indicator 4-2: 3 researchers obtained necessary knowledge and technology on healthy seedlings through
OJT and joint research.

In total, three (3) researchers have started to obtain necessary knowledge and technology of healthy seeds.
It is expected that these researchers obtain knowledge and technology of healthy seed sufficiently by the
end of the Project. The followings are information on the target researchers.

Cambodia
A researcher of UBB (Ms. Tha Than) has started to obtain knowledge and detailed procedure of producing

healthy seeds by producing it.

Vietnam
Two (2) Researchers in NLU (Dr. Nguyen Chau Nien) and FLARC (Dr. Hy) have started to obtain
knowledge and detailed procedure of producing healthy seeds by producing it.

Indicator 4-3: The number of key personnel of the participating organizations and relevant organizations
who obtained knowledge on healthy seedlings disseminated by the project = XX.

Workshops or training for information sharing on knowledge and technologies of healthy cassava seed
production and dissemination system will be held in Vietnam and Cambodia respectively in the final year
of the Project. Key personnel from research institutions that involved in the Project, Government officers
concerned, researchers and students from various universities will be invited. At least, the following
numbers of key persons will be invited.

Target numbers of key personnel who obtain knowledge are 1 at CIAT, 3 at HLARC, 3 at NLU, 7 at UBB,
1 at RYFCRC, 10 government officers in Vietnam and Cambodia, and 11 researchers and students of
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universities, in total 36.

rOther QOutput: J

The baseline field surveys have been carried out to find current situation of cassava production and
livelihood of cassava producers in Battambang and Pailin provinces in Cambodia and Don Nai, Tay Ninh,
and Gia Lai provinces in Vietnam. Through the baseline surveys, the current socio-economic situation of
cassava producers and the distribution channels of cassava seeds in the western area of Cambodia and the
southern area of Vietnam were identified. One of the important findings of the baseline survey is that once
disease infected seeds entered into a Project site, disease would spread all over the site immediately.
Therefore, the importance of proper preventive measures needs to be clearly understood. The results of
these baseline surveys were presented at the National Conference which was held at UBB in 2017 and a
conference which was held in Japan in 2017. The results of these baseline surveys will be summarized in
the survey reports and academic papers.

3-4 Prospects for Achieving the Project Purpose
“The models for pest management and healthy seed management are established.”

The main components of the model(s) are disease monitoring system using detection kits, developed insect
pest management system, developed seed production system, and healthy seed and sustainable production
method. Development of components of the model is progressing as planned mostly. In the course of the
development, the Project is expected to produce some kind of guides or explanatory documents that
describe contents of the model and how to utilize/operationalize component technologies and systems. And
most importantly, they are to be of use as a reference when the model is adapted to suit a specific
environment out of the Project model sites so that the model can be utilized nationwide in the three

countries in future.

Thus it is highly desirable that the Project should establish the applicable model(s) in Vietnam and
Cambodia and fully achieve its purpose by the end of the Project implementation period.

Indicator 1: The Project's outputs (introduction of disease monitoring system using detection Kits,
developed insect pest management system, developed seed production system, healthy
seedling and sustainable production method by utilization of cultivation and management
technology from Thailand) are instituted and/or entrenched in Dong Nai and Battambang.

SLCMV which is the pathogen of cassava mosaic disease was identified in Vietnam and Cambodia.
Phytoplasma which is the pathogen of cassava witches’ broom disease was identified in Thailand.
Molecular detection technologies for these two pathogens, which are mainly used at laboratory, have been
established. These technologies become possible to be used for healthy seed production. Disease
monitoring system with detection kits and social network is under creation in Vietnam and Cambodia.
Development of pest management system is progressing. The healthy seed production and propagation
system is also under development.

Various technologies and systems are going to be developed in the second-half of the Project period as
Project outputs. Such Project outputs are expected to be integrated into model(s) for pest management and
healthy seed management. The model(s) are to be operationalized in Dong Nai province in Vietnam and
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Battambang province in Cambodia by the end of the Project.

Indicator 2: The number of the farmers who received/adopted the Project outputs reach at least XX in
Dong Nai, XX in Battambang and XX in Pailin by the end of the project duration.

Healthy seeds of the Project will be provided to cassava farmers from the healthy seed producers in 2019 in
the case of Cambodia. As for in Vietnam (Don Nai province), because of prerequisite for variety
registration prior to distribution, the distribution of healthy seeds to cassava farmers needs to wait until an
application for the registration which HLARC submitted to MARD is approved. The Project expects
MARD to grant its approval by the end of 2019.

Main objective of the Project is to establish models for pest management and sustainable healthy seed
production. A large-scale dissemination of the healthy seeds involving a large number of cassava farmers is
not a priority. Therefore, it is advisable to change this indicator to more appropriate one.
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4. Results of Evaluation
4-1 Relevance
The relevance of the Project is high based on the facts described below.

(1) Conformity with the needs of the target society and target group for establishing improved pest
and healthy seed management of cassava

Cassava production in Vietnam, Cambodia and Thailand has been increasing significantly. Cassava in these
countries is a cash crop and an industrial commodity; most of the cassava produets are exported. Cassava
has become important as a material for biofuel in recent years. On the other hand, mealybugs (exotic insect
pest) have invaded the cassava fields and have reached the level of wide spread break out in Thailand in
2008, and as a result, cassava production in Thailand was reduced by 30%. In subsequent years, damage by
this pest has spread into Cambodia and Vietnam. Further regrettable, cassava infected by the Cassava
Mosaic Disease (CMD) has been identified in the region. It is thought that the main cause of expansion of
these insect pest and disease is the movement of pest infected cassava seeds in these 3 countries.

Inland transportation infrastructures in this region has been rapidly developing, circulation of commodities
is increasing rapidly tco, and under these conditions further expansion of the pest and the disease of
cassava is further likely to occur. Therefore, it is necessary to prevent insect pest and disease infections of
cassava properly and also to prevent the movement of diseased-infected cassava seeds by establishing
healthy cassava seed farms in major cassava production areas. The goals of the Project are then consistent
with the need to create a sustainable environment to enhance the growth potential of the cassava plant.

(2) Relevance to the national policies of Vietnam, Cambodia and Thailand

Vietnam

The Five-Year Socio-Economic Development Plan (2016-2020) of the Government of Vietnam describes
the need to take advantage of the tropical agriculture, focusing on developing products with comparative
advantages, with high added value and having the ability to participate effectively in the global value chain.
In Vietnam, cassava is one of the important crops for export and its demand is increasing, As the vision to
2025 of the Decision No. 177/2007/QD-TTg (in 2007) by the prime minister, the target of ethanol and
vegetable oil production is set at 1.8 million tons and satisfies some 5% of the entire country's gasoline and
oil demand. Cassava is one of the important resource materials for biofuel production. Five percent ethanol
blends in petrol have started from Januvary 2018. Therefore, the objectives of the Project are consistent with
the national plans and policies of the Government of Vietnam.

Cambodia

Promotion of the agricultural sector is one of the prioritized policies in the National Strategic Development
Plan (2014-2018) of the Royal Government of Cambodia (RGC). Improvement of productivity,
diversification and commercialization are regarded as important measures. Research on developing
technologies and approaches towards sustainable land management for bio-energy crops (cassava) is also
regarded as important. RGC in cooperation with development partners is formmlating a cassava policy for
the term 2018-2022. The aim of this cassava policy is that Cambodia becomes the base of cassava
processing industries and a reliable supplier of cassava-based products for the global markets. This policy
underlines the need to improve cassava commercialization by enhanced research and development, and
development of a local production system (including pest and disease management and use of healthy
planting materials). General Directorate of Agriculture of the Ministry of Agriculture, Forestry and
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Fisheries recognizes spread of CMD in Cambodia and the CMD eradication program is being conducted.
Therefore, the objectives of the Project are consistent with plan and policy of RGC.

Thailand

The Twelfth National Economic and Social Development Plan (2017-2021) lays out that cassava is one of
the important economic crops of Thailand. One of the objectives of this plan is to strengthen the
connectivity between Thailand and other countries at the sub-regional, regional, and international levels
and to promote Thailand as a leading actor in trade, services, and investment within the sub-regional,
regional, and international collaboration frameworks. Cassava in Thailand is an agro-industrial crop with a
well-developed industry and market. The majority of cassava products are exported to the world market.
Thailand’s well-developed technologies and knowledge on the cassava plant can be effectively used in
neighboring countries.

(3) Conformity to the assistance policy of Japan for Vietnam, Cambodia and Thailand

Vietnam

One of the priority areas of the country assistance policy of the Government of Japan for Vietnam
(December, 2017) is the promotion of economic growth and strengthening international competitiveness
adding a high value to the agricultural industry. Another priority area is response to its fragility.
Development of rural areas is regarded as important in the context of improving the social aspects and
livelihood of Vietnamese by reducing poverty and disparity. The introduction of improved pest
management and a healthy seed management system will contribute to the increase in the added-value of
cassava industry, thus promotion of economic growth and rural development in Vietmam. Therefore, the
objective of the Project is consistent with Japan’s assistant policy.

Cambodia

One of the priority areas of the country assistance policy of the Government of Japan for Cambodia (July,
2017) is the promotion of agriculture as the major industry of rural areas. The strengthening of the basis for
economic activities which includes agriculture and rural development is another priority. Promotion of the
cassava industry which accounts for about four percent of the country’s GDP contributes to strengthen the
Cambodian economy. Meanwhile, cassava is regarded as one of the most important cash crops for
improving the livelihood of farmers. Therefore, the objective of the Project is consistent with Japan’s
assistant policy.

Thailand

One of the priority areas of the country assistance policy of the Government of Japan for Thailand
(December 2012) is coping with the common issues in ASEAN countries. Cassava is one of the important
crops in Thailand, Vieinam and Cambodia. Thailand has advanced technology and knowledge of cassava
production techniques, pest management and cassava seed management. Therefore, these technology and
knowledge of Thailand can be utilized in Vietnam and Cambodia for further improvement of pest
management and healthy seed production system. Therefore, the objective of the Project is consistent with
Japan’s assistant policy.

(4) Appropriateness of the approaches taken by the Project

The main purpose of the Project is to establish models for pest and healthy seed management of cassava by
integrating joint research results on insect pest monitoring and management, development of breeding/-
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technology and sustainable production and dissemination of healthy seeds. The approach and expected
outputs of the Project are relevant to solving the major challenges of cassava production. In particular, the
Project is to prevent the expansion of CMD, the most urgent issue which cassava farmers and industry face
in the region.

(5) Comparative advantage of technical cooperation by Japan in cooperation with CIAT

Japan has a high degree of breeding technology using biotechnology and insect pest management. CIAT has
a comparative advantage on genetic improvement of cassava (delivering better varieties) as well as on the
pest and disease management of cassava. Joint research activities have been carried out by utilizing
advanced technologies of the research institutions in Japan and CIAT as well as cassava breeding,
production and seed dissemination techniques of Thailand. New technology development has been
progressing by using those significantly improved technologies of Japan and Thailand, Therefore, it can be
said that the project approach is appropriate.

4-2 Effectiveness

As mentioned in “3-4 Prospect for Achieving the Project Purpose”, the main components of the model(s)
are disease monitoring system using detection kits, developed insect pest management system, developed
seed production system, and healthy seed and sustainable production method. The development of those
systems and method are progressing as planned mostly. Therefore, it is expected that the effectiveness of
the Project will most likely be high.

4-3 Efficiency
The ratic of progress of the project activities is as planned and the efficiency of the Project is considered to
be moderately high based on the facts described below.

4-3-1 Inputs by the Japanese Side

Japanese researchers from various universities have visited Vietnam, Cambodia, and Thailand as short-term
experts (5 to 15 days in most cases and 7 to12 months in some cases) while 2 project coordinators (in
Vietnam and Cambodia) have been assigned as long-term basis. The dispatch of Japanese researchers is
appropriate in terms of number of persons, timing of dispatch, and field of specialty, technical capacity, and
communication ability according to the results of questionnaire survey completed by Vietnamese,
Cambodian and Thai counterparts.

Various analytical equipment and computers for the research institutions involved (AGI, HLARC, NLU,
UBB and RYFCRC) have been provided. Although delivery of some equipment from Japan to Vietnam was
delayed due to long time for obtaining approval of the Project by the Vietnam side and custom clearance
procedures in Vietnam, flexible implementation of the project activities have avoided delay of the planned
activities. However, due to delay of delivery of equipment to AGI, technical transfer of techniques of
cassava production and molecular biological analysis have been delayed. Delivered equipment and
machineries have been well utilized for the project activities. Screenhouses were constructed or repaired at
AG], PPRI, HLARC, NLU, UBRB and RYFCRC and are used well for cassava seeds production.

As for the trainings in Japan, 6 counterpart researchers participated in the short-term training in the ficlds of
crop production management, plant pathology and applied entomology. Three (3) counterpart researchers
are studying {plant pathology, applied entomology and plant molecular biology) at master’s degree program/

27 «5\
— 84— %uw T



at universities in Japan. It seems that these trainings are effective in terms of strengthening their research
ability. In addition, various trainings related to biological control, breeding and seed cultivation, disease
detection and analysis, disease and insect management have been impiemented for counterpart researchers,
university students and cassava farmers etc. in Vietnam, Cambodia and Thailand. It seems that these
trainings are also effective for strengthening their knowledge and skills.

4-3-2 Inputs by Vietnamese, Cambodian and Thai Sides

As mentioned in the article 3-1-2 on Inputs, a total number of 48 counterpart personnel is involving in
project activities at present (degree of involvement in the project activities is different by person). Several
persons turned over or resigned in each counterpart institution involved in the Project due to personal
reason, staff reassignment, and resignation from institution. In total, 23 counterpart personnel resigned from
the project members. Frequent turnover and lower degree of involvement affect effective progress of the
project activities. For example, tissue culture at UBB has problems of biological contamination and others
and transferred technology has not established yet. It is thought that replacement of the person in charge is
an abstacle to establishment of technology. As for counterparts of NLU, the number of counterparts
participating in the project activities is limited, although NLU is one of key research institutions in the
southern area of Vietnam. '

The counterpart institutions have facilitated various facilities to carry out research activities for the Project
such as project office spaces for Project researchers and coordinators, laboratories, experimental facilities
(screenhouses, stock seed production fields, tissue culture rooms, etc.). These facilities are effectively used
for the project activities.

In terms of the financial contribution by counterpart institutions for the project activities, Vietnam and Thai
sides disbursed appropriately in general. According to the results of questionnaire survey, it is pointed out
that budget disbursement became delayed in some time. In the case of Cambodia, amount of budget
expenditure is seriously limited.

4-3-3 Project Management

As mentioned earlier, there are 2 kinds of meetings for the Project, namely the 4-Country Joint
Coordinating Committee and the National Joint Coordinating Committee in Vietnam, Cambodia and
Thailand respectively. These committees have important roles to approve annual work plan, review overall
progress, conduct evaluation of the Project, and exchange opinions on major issues on the Project. These
meetings are planned to be held once a year. the 4-Country Joint Coordinating Committee meeting has been
held 3 times and the National Joint Coordinating Committee meeting has been held 3, 3, and 2 times in
Vietnam, Cambodia and Thailand respectively. It seems that these meetings have functioning well for
sharing information of the project activities and results and decision making. In addition, the monthly
report on the Project has been prepared and shared with persons and organizations concerned with the
Project. It seems that this report is effective for information sharing too.

As for communication among Japanese researchers/coordinators and counterpart researchers in 3 countries,
there is good communication and coordination for carrying out research activities according to the results

of questionnaire to counterpart personmel. They are using TV and Skype meeting systems and E-mail.

4-3-4 Project activities’ progress rate
According to the information of the progress of the project activities which was made by the project team,/.
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overall progress rate of the project activities was 42% at the end of March 2018. This 5-year project started
from April 2016 and 40% of the project period has passed. Therefore, the progress of the project activities
is as planned.

4.4 Impact
It is premature at present for prospecting achievability of the Overall Goal in future. Impacts related
countermeasures against CMD are observed.

4-4-1 Prospect of Achieving the Overall Goal

Overall Goal:  The systems of pest management and healthy seed prodaction, developed by the
Project, are introduced to main production areas in Vietram, Cambedia and
Thailand.

Overall Goal is expected to be achieved within 3 years after the completion of the Project in general for a
JICA support project. It is premature for prospecting achievability of the Overall Goal at present because
development process of systems of pest management and health seed production is progressing.

Indicator I: The Central/local Governments in the three countries use and/or promote the systems of pest
management and health seed production in main production areas.

Results of field surveys on occurrence of SLCMV and detection technology by the Project have been
shared among PPRI and local plant quarantine offices via PPRI in Vietnam, and the General Directorate of
Agriculture of the Ministry of Agriculture, Forestry and Fisheries of Cambodia.

Model(s) for pest management and healthy seed production will be established by the end of the Project
and after that it is necessary to use the model(s) in linkage and collaboration among research institutions
involved in the Project, central and provincial governmental organizations, other stakeholders related with
pest management and healthy seed propagation and dissemination. The model(s) is under establishment,
therefore, achievability of this indicator in future can be assessed when the motel(s) is drafted and also
comments and suggestions that will be obtained at the workshops or trainings which will be held by the
Project in the final year of the project period.

Indicator 2: XX% of cassava farmers and XX (number) producers in main production areas adopt the
systems of pest management and health seed production developed by the Project. '

The systems for pest management and healthy seed production are under establishment as model. For
extending or introducing the model(s) in main cassava production areas in Vietnam and Cambodia, plans
for use of model(s) and budgetary arrangement will become necessary after the Project. Therefore, it is
difficult to prospect how many cassava producers can be benefited as a result of introduction of the systems
of pest management and healthy seed production.

4-4-2 Impacts Ohserved

(1) Countermeasure taken by central and local governments of Vietnam

An emergency symposium on the effective countermeasures for the CMD was held by the Project in March
2017 at UBB in Cambodia. After the symposium, PPRI submitted a recommendation for implementation of
countermeasures against CMD to the Ministry of Agriculture and Rural Development (MARD) and the
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Directorate of Plant Protection in Vietnam. MARD ordered to the Tay Ninh provincial government to take
countermeasures such as incineration of CMD infected cassavas.

(2) Correspondence of the General Directorate of Agriculture (GDA) of the Ministry of Agriculture,
Forestry and Fisheries (MAFF) of Cambodia

Project team members visited GDA office in March 2018 and reported the situation of CMD expansion in
Cambodia. It was reconfirmed that GDA recognizes expansion of CMD will result in huge damage on
cassava production and export-and affect also socially. Furthermore, GDA recognizes importance of
detection of virus of CMD and production of healthy seeds of cassava. After that MAFF made a budgetary
request to the Ministry of Economy and Finance (MEF) for the ongoing CMD eradication program in
Cambodia. (When the Mid-term Review Mission called on MEF, the latter told the former that MAFF did
not refer to the request at the inter-ministerial meeting on budget negotiation held in the second week of
September. MEF assumed that MAFF had other requests to which they needed to give priority.)

4-5 Sustainability

Policy sustainability of the Project will be secured. There is still uncertainty to prospect
institutional/organizational, financial and technical sustainability. Therefore, it is premature at present for
prospecting overall sustainability of the Project.

(1) Policy Aspect

This project aims at promoting sustainable cassava production in Vietnam, Cambodia and Thailand. As
mentioned earlier, this project aim is along with plans or policies of the govemments of Vietnam,
Cambeodia and Thailand. Therefore, policy sustainability of the Project will be secured.

(2) Institutienal and Organization Aspect

Except for UBB, the research institutions involved in the Project have respective roles and responsibilities
and organizational structure with officers, researchers and technical staff, and research facilities etc. It
seems that it is possible to continue research and monitoring activities for promoting sustainabie cassava
production system under the current institutional and organizational setups. Regarding UBB, it seems that
the university has long been unable to perform its role in the Project very well due to insufficient personnel
and budget. Therefore, it is unable to judge sustainability of the Project at present.

(3) Financial Aspects

Research institutions that are participating in the Project in Vietnam, Cambodia and Thailand have
disbursed own budget for the project activities and facilitated use of various laboratories (bearing the cost
of electricity and water, etc.). In the case of Cambodian side, disbursed budget is not sufficient for effective
implementation and continuation of research and monitoring activities on insect pest management and
healthy seed production system of cassava. After the completion of the Project, the research institutions
involved have to introduce the models for pest management and healthy seed management in collaboration
with central and local governments, health seed producers, and private sectors. Budget arrangement by
central and local governments becomes an important factor for ensured utilization of the ouicomes of the
Project.

(4) Technical Aspect
Counterpart personnel have been strengthening their capacity through OJT, participation into various types
of trainings/seminars such as shori-term and long-term trainings in Japan, third country or in country
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training. As mentioned in the article “4-3 Efficiency”, current number of counterpart personnel in three
countries is 48 and 23 counterpart personne! became out from the project members. Frequent turnover and
lower degree of involvement are risks for ensuring technical sustainability of the Project.

4-6 Conclusions

The Joint Mid-term Review Team has confirmed that the project activities have been progressing as
planned mostly and producing good outcomes in each sub-themes of the Project.

It is expected that the project team deals with issues properly in the remaining project period, then the
objective of the Project will be achieved satisfactorily. Main issues and recommended measures are

explained in the next article “5-1 Recommendations”.

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

Criteria Evaluation Remarks
Relevance High
Effectiveness | Most likely to high
Efficiency Moderately high
Impact Premature at present | Impacts: 1) Countermeasure taken by central and local
for prospecting governments of Vietnam, and 2) Correspondence of the
General Directorate of Agriculture of the Ministry of
Agriculture, Forestry and Fisheries of Cambodia
Sustainability | Premature at present | Policy sustainability of the Project will be secured. There is
for prospecting still uncertainty to prospect institutional/organizational,
financial and technical sustainability.

5. Recommendations and Lessons Learned

5-1 Recommendations

5-1-1 The Mid-term Review Mission offers to the Project the following recommendations to be
carried out in the Remaining Cooperation Period (up to April 9, 2021)

(1) Clarification of the models to be established and necessity of producing guidelines/manuals

The purpose of the Project is “the models for pest management and healthy seed management are
established”. It is expected that the systems of pest management and healthy cassava seed production
developed from the established models will be introduced widely in the cassava producing areas in the
three countries after the completion of the Project. Main components of the models are 1) introduction of
disease monitoring system using detection kits, 2) developed insect pest management systetn, 3) developed
seed production system, and 4) healthy seed and sustainable production method. It is necessary to share the
common understanding of overall picture or image of the models with all the people engaged in the Project
implementation towards the achievement of the Project Purpose. Therefore, it is required to clarify the
overall picture or image of the models as one picture or image by integrating all component systems and
the method to be developed by the Project mentioned above.

In order to widely introduce the models, it is also necessary to produce appropriate guidelines or manuals fo
put the models into practice. They need to explain the outline of the models, implementation methods,
implementing structures and collaboration frameworks among related organizations and to be applicable to
national and/or local governments® authorities, farmers and other people concerned with cassava production
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as reference materials. It is strongly expected further strengthening of research collaboration among the
sub-themes through information exchange and sharing to draw one picture or image of the models during
the latter half of the project period.

(2) Enhancement of skills in tissue culture and acclimation

It is necessary to clarify role of tissue culture within the overall picture of the Project. In other words, it is
necessary to clarify that the objective of use of tissue culture is for variety/stock preservation and/or for
initial stage within the process of healthy stock seed production. The target level of tissue culture
techniques to be achieved by the end of the Project does not become clear until the role of tissue culture
within the overall picture of the Project is well clarified. Depending on the objective of tissue culfure in the
Project, a target level of acclimation may need to be set out as well. In the case of RYFCRC in Thailand,
the success rate of acclimation of tissue-cuitured plantlets is about 80%. It will be beneficial for the
research institutions, which are trying to improve tissue culture techniques, to study/learn the knowhow for
and skills in tissue culture and acclimation from RYFCRC.

It is advisabie to test meristem culture of cassava in addition to stem culture using in the Project to obtain
virus free stock. In addition, it is reported] that meristem culture is effective for producing virus free
cassava seeds.

(3) Cultivation experiment for verifying advantage of healthy seeds

(3)-1. When a TV program related to healthy seeds of cassava was broadcasted in Cambodia, many
requests for healthy seeds came from farmers. Although it seems there is high potential demand of healthy
seeds, in order to increase farmers’ incentive to purchase healthy seeds, it is necessary to show the
advantage of using healthy seeds against disease-infected plants in terms of tuber yields. Therefore, it is
desirable for the Project to carry out field experiments to clarify the advantage by verifying that there is any
significant yield difference between healthy seeds and non-healthy seeds.

(3)-2. Experiments for confirming CMD resistance of varieties of Cassava

Development of CMD resistant varieties may become very important measure for pest management of
cassava in future. The Department of Agriculture of the Ministry of Agriculture and Cooperatives of Thai
has willingness to carry out field experiments in CMD infected areas in order to identify CMD resistance of
some varieties of their collection, selected based on the preliminary DNA analysis. They are looking for an
appropriate cassava field in either Cambodia or Vietnam for the experiment. Considering the urgency and
importance of breeding work towards CMD resistant varieties with high yielding potential, it is
recommended that the Project looks into the possibilities of cooperation with Thai in an experimental
breeding in an appropriate field.

(4) Examination of possibility of use of sccial network system for disease menitoring system

As for disease monitoring, applicability to use of Agribuddy system {(an agriculture support
application/platform using mobile phone) was studied in Cambodia. Its service areas are currently limited
to some provinces in the country and unavailable in Vietnam. The Mid-term Review Team found in the
course of evaluation that an on-line information exchange system of insect pests, diseases, etc. using
moabile phones between farmers and DOA. officials is in operation in Thailand. The system was developed
and run by the Ministry of Agriculture and Cooperatives of Thailand. It will be worth studying the system

! References: D.C. Deepthi and T, Makeshkumar 2016, Elimination of Cassava Mosaic Disease through Meristem Culture
and Field Fvaluation for Yield Loss Assessment in Cassava Genotypes, Journal of Root Crops, Vol. 42 No. 1, pp. 45-52
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to look into applicability in Vietnam and Cambodia.

(5) Establishment of a well-planned seed production system in Battambang province

The stock seed production system and the sustainable healthy seed propagation and distribution method are
the basic core parts of the models to be developed by the Project. It is prerequisite for careful check-up on
diseases and insect pests of stock seeds before their delivery to the healthy seed producers by using various
techniques such as careful optical observation, PCR testing and disinfection by immersion to insecticide
solution. In addition, adequate amount of stock seeds harvested needs to be stored by the stock seed
producers, UBB and HLARC, in order to secure the next planting materials of stock seeds in order to
assure the sustainable production. For those procedures working on pest management and assurance of
“healthy” seeds, a well-planned stock seed production plan including work plans in the laboratory and
stock seed production field should be prepared particularly at UBB in order to help them to perform stock
seed production work well on schedule.

(6) Definition and unification of technical terminology used in the Project
It is recommended to be defined some technical terminology below and to be used afterwards.
1) Project sites: Locations where the project activities are carried out.
2) Model sites: Locations where activities of the Project are carried out for establishing the models for
pest management and healthy seed managsment.
3) Healthy seed producer: Cassava seed producer who propagates/multiplies healthy seeds from stock
seeds
4) Cassava farmer: Farmer who grows cassava mainly for marketing purpose
5) Stock seed production field: Stock seed propagation field, and those produced seeds in this field are
propagated/multiplied at healthy seed production field by healthy seed producer,
6) Healthy seed production field: Healthy seed propagation field and those produced seeds in this field
are provided to cassava farmers,
7) Seed: The word “Seedling” is replaced with the word “seed” as for the stock seeds and the healthy
seed.

(7) Information dissemination to the public on activities and results of the Project

1t is advisable to promote further the public relations regarding the activities and achievements of the
Project. The Project is expected to continue giving news and information on the project activities and
outcomes of the Prgject to public. Especially, it is important to disseminate information in order to raise
awareness on needs of prevention of CMD including appropriate handling method of cassava seeds in
CMD infected areas to cassava farmers.

{8) Information sharing with the Ministry of Agriculture, Forestry and Fisheries

The project reports have been periodically produced and distributed it to the organizations related to the
Project. The General Directorate of Agricuiture (DGA) of the Ministry of Agriculture, Forestry and
Fisheries of Cambodia is one of the important organizations concerned with cassava production, therefore,
it is expected that the Project makes appropriate arrangements for better information sharing in this
orgarization. It is also expected that the Project strengthens the relation with officials of GDA so that they
would participate more often in seminars and workshops of the Project for sharing information on the
models of pest management and healthy seed management of cassava.
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(9) Proposed Amendments of the PDM
The Mid-term Review Team proposes the following amendments to PDM that clarify indicators and
terminology in order to make the Project activities and achievements to be understood mare precisely and
appropriately. The proposed PDM is attached as Annex 12.

List of Proposed Amendments

Cutrent PDM

Proposed Amendments

of the indicator

producers in main
production areas adopt the
systems of pest
management and health
seed production
developed by the Project.

production are reflected in a
national and/or local cassava
cultivation guideling in

Cambodia and Vietnam.

Subjects (vexsion 3) (as version 4) Reason for Amendments
Model Sites Dong Nai and Yen Bai Dong Nai and Yen Bai Exclude Pailin Province from model
Provinees in Vietnam and | Provinces in Vielnam and site because healthy seed producer
Battambang and Pailin Battambang Province in will not set up in Pailin province.
Provinces in Cambodia Cambodia
[Overall Goal] XX% of cassava farmers | 2. The systems of pest Overall Goal is a target to be
Second paragraph | and XX (number) management and healthy seed achieved within 3 years after project

completion. As for the Project, the
models will be established in the
model sites and dissemination of
those models ouiside of the sites is
the next step to be taken after the
project completion. In order that
cassava farmers obtain healthy seeds
and are benefited from pest
management system, it is necessary
these systems are reflected in
governmental cassava guideline.

[Project Purpose]
First paragraph of
the indicator

The Project’s outputs
(introduction of disease
monitoring system using
detection kits, developed
insect pest management
system, developed seed
production system,
healthy seedling and
sustainable production
method by utilization of
coltivation and
management technology
from Thailand) are
instituted and/or
entrenched in Dong Nai

1. National and/or local
authorities concerned with
cassava production in Dong Nai
and Battambang consider
practical applications of the
Project's outputs such as the
disease monitoring system
using detection Kits, insect pest
management system, stock
healthy seed production system,
and sustainable healthy seed
propagation and distribution
method referring Thai
cultivation and management

experiences, all of which the

The target of the Project is to
establish the models. The
establishment of the models means
the models are able to be put into
practice. To evaluate the level of
achievement of the purpose, the
indicator needs to show the
applicability in the model sites. Thus,
a fact that local/national governments
start considering application of the
model shall be a good indicator to

evaluate the achievement.

of the indicator

received/adopted the

Project outputs reach at

cassava production in the model

sites in Dong Mai and

and Battambang. Project demonstrated highly
effective in cassava production
in the model sites.
[Project Purpose] | The number of the 2. National and/or local Healthy seed propagation is carried
Second paragraph | farmers who awthorities concerned with out at limited number of healthy seed

producers under the Project. Amount

of healthy seeds will be limited and
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least XX in Dong Nai,

XX in Battambang and

XX in Pailin by the end of .
the project duration.

Battambang express their
intention to consider reflecting
the Project outputs in their

cassava production policies.

limiied number of cassava farmers
will be able to purchase healthy
sceds. Utilization of the project
outcomes as reference for
implementing policies of
governmental organizations is
important, therefore, it is better to

change to more appropriate indicator,

[Output 3]

Indicator 3-1.

3-1. The description of 15
main cassava cultivars in
the three countries
(cassava descriptor; at
least 5 cultivars at
Vietnam and Cambodia)

is completed.

3-1. The description of 15 main
cassava cultivars in the three
countries (cassava descriptor; at
least 5 cultivars at Vietnam and
Cambodia) is completed and
10,000 stock seeds/year are
produced at HLARC and UBB.

It is better to add numerical target of

stock seed production.

[Output 4] 4, Healthy scedlings and | 4. Healthy seeds and a The word “seedlings” shall be
sustainable production sustainable healthy seed replaced with the word “seeds” as
method are disseminated production method are used in the Qverall Goal and the
to producers disseminated to cassava farmers | Project Purpose. The article “a” shall

be added at the word “sustainable”™
and the words “healthy seed” shall be
added after the word “sustainable” in
order clarify that for what the method
is employed.

[Output 4] Healthy seedlings 4-1. Four (4) healthy seed Based on progress of the project

Indicator 4-1. developed by the project producers in Viemam and activities, change the numerical

are distributed to XX

(number) cassava

Cambodia propagate the healthy
seeds produced by the Project

target from cassava | farmers to

healthy seed producers.

producers through market | and provide them to cassava
mechanism. farmers.

[Output 4] 4-2. XX rescarchers Three (3) researchers obtained Based on progress of the project

Indicator 4-2. obtained necessary necessary knowledge and activities, the specific numerical
knowledge and technelogy on healthy seeds target for the number of researchers
technology on hedlthy through OJT and joint rescarch. | was set. Also, the appearance of
seedlings through OIT The names of the researchers researchiers’ names on academic
and joint research. appear on scientific papers. papers is set as definition of the

researchers
{Output 4] 4-3. The number of key 4-3, 36 key personnel of the Based on progress of the project

Indicator 4-3.

personnel of the
participating
organizations and relevant
organizations who
obtained knowledge on
healthy seedlings
disseminated by the
project = XX,

participating organizations and
relevant organizations learn
about production, propagation
and distribution of healthy seed
through wofkshops and/or field
tours organized by the Project.

activities, the specific numerical
target was set. In addition, some

terminology were made consistent.
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description of
activities as 4.4.
Disseminate
information
package on
disease and pest

[Output 4] - 4-4. Practical information on Through the Project, cassava farmers
New indicator as cassava pest management and will be benefited as well, so that this
Indicator 4-4. cultivation ftechnique is known indicator is proposed as new

to 1,000 cassava farmers. indicator.
[Activity] - 4.4.1 Collect available research ontputs from Alithough these activities have not
Additional other STs regarding disease & pest control | been described in the PDM so far, it

and production technique

4.4.2 Prepare leaflets cr posters to provide the
information to cassava farmers

4.4.3 Conduct KAP survey before and after
dissemination of the information package
to identify influence of the provided

is proper to add them because these
are actually undertaken by the
Praject,

contirol to cassava information
farmers 4.4.4 Disseminate the information package to
cassava farmers

5-1-2 Recommendations to the Research Institutions involved

(1) Recommendations to UBB
1) Number of counterpart personnel of UBB is insufficient and replacement of counterpart personnel was
occurred frequently, UBB is trying to increase counterpart personnel in terms of new recruitment and
full-time officer (from contracted staff). Maintaining an appropriate number of capable counterpart
personnel is requisite for achieving the Project purpose.

2) Budget disbursement to the Project activities.

The Mid-term Evaluation Team found that UBB provides the budget for sharing the cost of the
implementation of the Project activities such as electricity, water, consumables and travel allowances etc.,
but the disbursement of the budget has stopped or delayed recently. Considering the continuation of the
Project activities such as filed observations and training of the healthy seed producers, it is strongly
expected to UBB to continue the support for the Project as an implementing organization and to disburse
budget necessary for the continued project activities.

3) Capacity building through field works with practical crop cultivation techniques

As for the national university teaching and studying agricultural and food sciences in Battambang province,
it will be really important to educate students with practical agricultural technology in addition to scientific
knowledge and experimental skills. It is expected that UBB will carry out capacity building of students
through practical works utilizing the cassava seed production facilities of UBB farm as a part of the
education for students of the Faculty of Agriculture and Food Processing. Through such field practices, it is
expected that students will acquire practical knowledge of cassava cultivation techniques and experiences
that could be helpful for them to solve the related problems on the ground in the near future.

(2) Improvement of the project implementation framework at NLU _

The Mid-term Evaluation Team found that NLU seems to have difficulty carrying out field activities of ST1,
particularly information sharing on the survey results between ST1 tearmn members may need to be
improved. It could be caused by partly the lack of a responsible researcher in charge of STI at the
university and partly inadequate communication among Vietnamese and Japanese researchers. Therefore, it
is recommended to NLU to assign a researcher in charge of ST1 and set up an information sharing method

among ST1 feam members.
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5-2 Lessons Learned

Collaboration with CIAT of CGIAR (formally, Consultative Groun on International Agricultural Research)
on SATREPS

JICA and CGIAR agreed in July 2016 to collaborate each other in exchange of knowledge and experiences
and capacity building of human resources. It is expected that they can address global issues together and
lead to research outcomes of practical benefit to both local and global society. Since the aim of this
collaboration is very similar to that of SATREPS, it is recommended for SATREPS projects to include, if
possible, international agricultural research organizations, such as CIAT, under the CGIAR. In this project,
CIAT has been collaborated with the other participated research organizations resulting in contributing
towards the advancement of the Project.
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Annex 6: Local Operational Expenses Covered by Japanese Side

as of the end of March, 2018

6-1. The Sum of Operation Cost, Facility Construction and Equipment Supply by JICA

{excluding cost for trainings in Japan)

Fiscal Year 2016 2017 2018 | 2019 | 2020 Total
Operation Cost US$229,926| US$176,690 US$406,616
Facility Construction US$139,028 US$19,634 US5158,663
Equipment Supply US$216,232 US$o U8$216,232

Total (US$) US$585,186] US$196,324 US5781,510

6-2. JICA's Contribution to Vietnam (Including Facility Construction but excluding cost for

trainings in Japan)

Fiscal Year 2016 2017 2018 2019 2020 Total
General Expenses 1US$148,895| USS$101,394 US$147,845
Alir fare USs$7,317 USS$11,645 US$7,266
Commission Contract 1S852,647 US§11,536 US8852,276

Total (US$) US$208,859| US$124,575 US$207,387

6-3. Japanese Contribution to Cambodia (Including Facility Construction but excluding cost

for trainings in Japan)

FiscalYear | 2006 | 2017 | 2018 | 2019 | 2020 Total
General Expenses US$44,499 US$H56,401 ‘US$100,900
Air fare US$14,949 US$1,573 US$16,522
Commission Contract US$83,760 US$8,286 US$92,046

Total (US$) US$143207|  US$66,260 US$209,468

6-4, Japanese Contribution to Thailand (Including Facility Construction but excluding cost

for trainings in Japan)

Fiscal Year | 2016 | 2017 | 2018 | 2019 | 2020 Total
General Expenses US$6,827 US$4,334 US$11,161
Air fare US$6,181]  US$2,397 US$8,578
Commission Contract US$3,880 USss$o US$3,880
Totat (US$) US$16,887|  US$6,731 | US$23,618
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Annex 9: Local Operational Expenses Covered by Vietnam, Cambodia, and Thailand

Sides

9-1. Vietnamese Confribution

9-1-1.Vietnamese Contribution by Item

as of the end of March, 2018

Fiscal Year 2016 2017 2018 2019 2020 Total
Experiments US$279] US$15,543 US§15,822
Business Trips B0 USS50 US$0
Remuneration, etc. US$402; US$29,892 US$30,294
Construction, etc. US$4,910 Usso US$4,910
Water, Electricity, etc. US$4,811| US$E23,867 US528,677
Others US81,050 USS$0 US$1,050

Total (US$) | US$11,451| US$69,301 US$80,753
9-1-2. Viemamese Contribution by Organization

Fiscal Year 2016 2017 2018 2015 2020 Total
AGI US$3,000 | US$24,000 US$27,000
PPRI US$738 | US$23,500 US$24,238
HLARC Us§1,352 | US$12,151 US$13,503
NLU US$6,362 1JS$9,650 US$16,012
Total (US$) | ussitast| US$69,301 1S$80,753
9-2, Cambodian Contribution by Item

Fiscal Year 2016 2017 2018 2019 2020 Total
Experiments U530 US$0 Usso
Business Trips Us$400 Us$914 US$1,314
Remuneration, etc. US$0 USS0 US$0
Others USs1,241 US$0 US$1,241
Total (US$) US$§1,641 US$514 | US$2,555
9-3. Thai Contribution by Item

Fiscal Year 2016 2017 2018 2019 2020 Total
Experiments US$H560 US$3,000 1JS$3,560
Business Trips US§352 US$3,500 1S$3,852
Remuneration, etc. US$0| US$11,000 US$11,000
Others US§1,245 US$5,500 U8$6,745
Total (US$) US$2,157| US$23,000 US$25,157
9-4, Contribution from Three Countries in Total

Fiscal Year 2016 2017 2018 2019 2020 Total
Vietnam US$11,451 | US$69,301 US$80,753
Cambodia US$1,641 Usg914 US$2,555
Thailand 1JS$2,157 | US$23,000 US$25,157
Total (US$) | US$15,249 | US$93,215 US$108,464
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