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Implementing Partners

Ministry of Agriculture, Forestry and Fisheries (MAFF).

Beneficiaries

Smallholder cassava farmers; national staff from the

General Directorate of Agriculture (GDA) of MAFF;

technical officers from the Provincial Department of

Agriculture, Forestry and Fisheries (PDAFF), as well as

staff from academic and research institutions and

community members.

Country Programming Framework

CPF 2016-18: Output 1.1.: Increased access of the poor

and marginalized, including women and youth, in target

areas to appropriate knowledge, methods, technologies,

markets for improved production, income and nutritional

status; and Output 3.1: Best practices for the prevention

and mitigation of threats and crises available to selected

communities and other stakeholders, in particular

women.

In addition, Output 2.3: Improved capacity of Forestry,

Fisheries and Protected Area Communities and other

stakeholders in targeted areas to design, approve and

implement natural resources management plans that

reflect livelihood and ecosystem considerations.
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BACKGROUND

Cassava is the second largest income contribution to

Cambodian smallholder farmers after rice. More than

three hundred thousand smallholders are involved in

planting this crop throughout the country. However,

Cassava Mosaic Disease (CMD) poses a serious threat to

the cassava industry in Cambodia, as well as in the region,

as it can reduce cassava yield by up to 80 percent or more

in susceptible varieties. Plant quarantine authorities

had limited capacity and facilities to conduct field

surveillance and diagnosis and regular pest monitoring, in

order to take appropriate actions to restrict disease

outbreaks and prevent further spreading to other areas.

Farmers also had limited understanding about the

disease, and how to respond to and manage the threats

it posed. The main focus of the project was to develop

human and institutional capacity to tackle CMD, and to

control and prevent its spread.

IMPACT

The beneficiary farmers were trained to monitor their

farms regularly, to determine the effectiveness of the

control measures implemented during the project,

enabling them to avoid losses and implement the right

control options in their farms.

As a result of the project interventions, it is expected

that the livelihoods of cassava smallholder farmers in

Cambodia will improve, and the risks and spread of

potentially devastating CMD will be mitigated.

ACHIEVEMENT OF RESULTS

The project significantly strengthened the technical and

institutional capacities of government officials on cassava

pest and disease surveillance, diagnosis and monitoring,

and to take appropriate actions to control and prevent

the spread of the disease.

Technical training workshops on surveillance and planning

for CMD were conducted for senior managers,

supervisors and technical officers from the Cambodian

Plant Protection, Sanitary and Phytosanitary Department

within the General Directorate of Agriculture (GDA),

and for technical officers from the Provincial Department

of Agriculture, Forestry and Fisheries (PDAFF). These

included sampling procedures and operationalization of

field e-surveillance using p-trackers (a customizable

smartphone app to record surveillance data in the field).
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The project supported and set up polymerase chain

reaction (PCR)/enzyme-linked immunosorbent assay

(ELISA) facilities for the identification of CMD viruses at

the National Plant Protection Organization (NPPO)

laboratory, and trained laboratory technicians on the uses

of PCR/ELISA for virus characterization.

Ten Farmer Field Schools (FFS) were established to

facilitate the experiential learning process, using the

Integrated Pest Management (IPM) approach for the

control of CMD; and both extension officers and

farmers learned and documented good practices for CMD

management at the farm level. The FFS also supported

the confirmation of existing cassava varieties that were

less susceptible to CMD, and could be promoted for

adoption.

A Standard Operating Procedure (SOP) was developed

for mitigating CMD. In addition, a surveillance plan for

CMD was formulated to ensure that surveillance was

conducted based on international standards. The plan

provided sufficient details and guidance to successfully

implement the national CMD surveillance programme

for the detection and monitoring of CMD in the fields,

to initiate precise control measures.

Information, education and communication (IEC)

materials were also produced for awareness raising on

CMD (leaflets, posters and an educational video clip),

which can easily reach a significant number of farmers.

IMPLEMENTATION OF WORK PLAN

Most of the project activities were completed within

the project time frame, except for the FFS training

activities and the CMD management activities and

evaluation, which required a whole cycle of cassava

growing. Thus, a six-month no-cost project extension was

requested and approved, in order to complete the project

activities.

Some delays were encountered for the procurement

of laboratory equipment, as well as chemical reagents.

However, this did not affect the overall implementation

of the project.

Overall, the budget was efficiently and effectively used

to produce the outputs. It was reallocated from one

activity to another, according to needs and priorities,

to ensure the effective delivery of the outputs.
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FOLLOW-UP FOR GOVERNMENT ATTENTION

It is recommended that the GDA endorse the SOP that

was developed for mitigating CMD.

The survey activities should be incorporated into the

national work schedule, to ensure the status of CMD

monitoring and control measures undertaken to control

the disease.

It is advised that the PDAFF continue to provide training

on the monitoring of farms for farmers affected by CMD

disease; and that the Plant Protection, Sanitary and

Phytosanitary Department (PPSPSD) continue

e-surveillance for the next cassava planting seasons.

It is recommended that the NPPO actively seek donor

funds to conduct regular pest and disease monitoring

and surveillance to map CMD distribution across the

country and its severity, and identify disease-free zones.

SUSTAINABILITY

1. Capacity development

The SOP for CMD management provides guidance on

the procedure for the management of CMD in Cambodia,

to ensure the optimum utilization of limited human

and financial resources in preventing the spread and

containment of the disease in the infested provinces. The

document details: i) the roles and responsibilities of

the NPPO and the PDAFF for the control and prevention

of the CMD threats in Cambodia, by ensuring proper

duties of all stakeholders in managing the disease,

effective communication channels, and precise control

measures to control the disease.; and ii) a common

procedure and standard for monitoring and forecasting

CMD pandemic, to ensure that appropriate technical

assistance reaches both affected and non-affected areas.

The NPPO laboratory now has the facilities for the

identification of CMD viruses, and is committed to

allocating a budget line for the future purchase of

chemical reagents. Other agencies have also started to

use the laboratory facilities. NPPO technical personnel

and subnational agricultural extension officers were

actively engaged in the project implementation,

e.g. surveillance, disease monitoring and implementation

of the FFS. As a result of engaging in these activities,

their capacity was strengthened, as well as the

commitment to continue with the work.
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During the national dissemination workshop, several

follow-up strategies were outlined by the Director

General of the GDA, and their implementation was

initiated by instructing the head of the PPSPSD to start

with awareness-raising workshops and campaigns at

national and provincial levels, to ensure that all affected

farmers were provided with knowledge on the control

measures, including seed traders and private

organizations. At the national level, the Government is

taking steps to control the movement of seeds, to ensure

disease-free planting materials for farmers that greatly

reduce the infestation for the next season, and is also

recommending the use of less susceptible cassava

varieties to reduce infestation

2. Gender equality

The project responded to the needs of both women

and men.

3. Environmental sustainability

The project promoted the IPM approach for the control

and management of the CMD.

4. Human Rights-based Approach (HRBA) – in particular 

Right to Food and Decent Work

Although not explicit, the right-to-food concept was

embedded in the project activities. The project

contributed to achieving human rights, human rights

principles, and the implementation of FAO’s Right to Food

Guidelines through education and awareness raising,

gender equality, and community participation.

5. Technological sustainability

As a result of capacity development, NPPO technical

personnel are able to operate and manage the introduced

technological tools, e.g. p-trackers, PCR and ELISA. They

will need to renew the licence for the p-tracker, for which

there is a fee to pay. Regarding the purchase of chemical

reagents for PCR and ELISA, as mentioned above, the

NPPO will use its government regular budget to cover

these costs.

With regard to the farmers, although they are well aware

of the control measures, the absence of a quality seed

supply system in the country limits their capacity to fully

apply these measures.
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6. Economic sustainability 

Although the NPPO is equipped with sufficient technical

capacity to continue with the work, it is only able to

partially pursue the activities, owing to insufficient

financial resources. Managing CMD is a top priority for the

Ministry of Agriculture, Forestry and Fisheries (MAFF). The

GDA is currently seeking government funds for this

purpose, as well as trying to mobilize resources from

other partners.

DOCUMENTS AND OUTREACH PRODUCTS

 CMD Pest Surveillance Standard Operating Procedure 
([SOP] in English). C. Dale. 2017. 

 CMD Pest Surveillance Data Collection and 
Consolidation Manual ([p-tracker] in English). C. Dale. 
2017.

 CMD National Plant Pest Surveillance Programme 
Plan. C. Dale. 2017.

 Facilitation guide for farmer field school in cassava 
(in Khmer). GDA. 2018.

 Standard Operating Procedures for Cassava Mosaic 
Disease Management (in English and Khmer, draft). 
GDA. 2019.

 Poster: Cassava mosaic disease (CMD) and its 
management.

 Leaflet: Whitefly and its management.

 Educational video clip: Managing cassava mosaic 
disease (CMD)
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ACHIEVEMENT OF RESULTS - LOGICAL FRAMEWORK
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Expected 
Impact 

Livelihoods of cassava smallholder farmers and cassava industry in Cambodia are improved; risks 
and spread of potentially devastating Cassava Mosaic Diseases (CMD) are mitigated 

Outcome  

Core government experts are trained and well equipped with technical knowledge, skills and facilities 
to effectively deliver services to cassava farmers and relevant investments in cassava plantation through 
proper technologies and preventive measures 

Indicators 

1. Surveillance plan is developed to ensure that the status of CMD is determined, and 
the result is utilized for the formulation of control strategies and spread prevention 

2. PCR and/or ELISA facilities set up at NPPO laboratory for the detection 
and identification of CMD viruses. 

3. SOP in mitigating CMD, including well-defined responsibilities of all stakeholders 
and Virus Network Alert System (VNAS), developed. 

4. Communication materials on guidelines and procedures for CMD control measures, 
including IPM on whitefly (printed materials and video clip), developed. 

5. 10 Farmer Field Schools (FFS) with 200 participating farmers (at least 60 women) 
established to implement the CMD control strategies. 

Baseline 

1. 0 
2. 0 
3. 0 
4. 0 
5. 0 

End Target 

1. One 
2. One 
3. One 
4. One 
5. 10 

Comments 
and follow-up 
action to be 
taken 

The project achieved all the indicators. For Indicator 5, the achievement exceeded 
the target, as there were 300 participating farmers in the FFS. 
It is recommended that the General Directorate of Agriculture (GDA) endorse the SOP 
developed for mitigating CMD. 

   

Output 1 

NPPO surveillance capacity to detect, delimit and monitor the spread of CMD developed, and infested 
and non-infested zones based on ISPM 6, 8 and 17 established 

Indicators  Target  Achieved 

i) Training workshop on surveillance organized; ii) surveillance plan developed; 
iii) surveillance teams trained; iv) field surveys conducted; and v) samples 
collected for analysis diagnostic laboratory 

Five Yes 

Baseline 0 

Comments 
All indicators were achieved as planned. A training workshop was conducted; a CMD National Plant Pest 
Surveillance Programme Plan was developed; surveys were carried out; and samples were provided 
to the diagnostic laboratory.  

Activity 1.1 

Conduct technical training workshop on surveillance guidelines and planning for CMD including sampling 
procedures 

Achieved Yes  

Comments 

A plant pest surveillance technical training workshop was conducted for senior managers, 
supervisors and technical officers (22 in total) from the Plant Protection, Sanitary 
and Phytosanitary Department within the GDA, and technical officers from the Provincial 
Department of Agriculture, Forestry and Fisheries (PDAFF) The participants gained 
knowledge on the development of the national surveillance system, using tablets 
in collecting real-time surveillance data.  

Activity 1.2 

Formulate surveillance plan for CMD to ensure surveillance is conducted based on international standard 

Achieved Yes  

Comments 

The plan was developed in consultation with the GDA Plant Protection Sanitary 
and Phytosanitary Department, in compliance with International Standards 
for Phytosanitary Measures (ISPMs) on Plant Pest Surveillance Framework (guide to 
the principle requirements of surveillance programmes for national plant protection 
organizations).  
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Activity 1.3 

Train surveillance teams on field identification of CMD and identify potential plant for sampling to be 
diagnosed in the laboratory 

Achieved Yes  

Comments 

A refresher training course was provided to the surveillance teams, in order to review 
what they had learned during the pest surveillance technical training workshop 
conducted in January 2017, refresh the surveillance protocols, uses of tablets (p-tracker), 
customize the surveillance information management system (SIMS), and prepare for 
the field surveillance. The surveillance teams gained knowledge on the usage of the tool, 
including field practices in selecting survey locations and survey points, procedures in 
recording survey data in the standardized e-survey form, collecting samples for laboratory 
analysis, and sending survey data from the tablet to the cloud folder data collection 
centre. 

Activity 1.4 

Conduct field surveillance in the infestation and buffer zones to assess the status of CMD based 
on severity, potential spread and pathway on cassava and alternate hosts 

Achieved Yes  

Comments 

A survey on CMD field surveillance was conducted in eight provinces on 336 farms. The 
results indicated that five provinces were infested with CMD at various levels of severity. 
A number of control measures were initiated to prevent the spread and contain the 
disease. 
The survey activities should be incorporated into the national work schedule, to ensure 
the status of CMD monitoring and control measures undertaken to control the disease. 

Activity 1.5 

Collect samples and send to lab for virus diagnosis confirmation 

Achieved Yes  

Comments 

Samples of plant materials suspected to be infected with CMD and whitefly were 
collected and stored at the GDA laboratory for virus diagnosis confirmation. A total of 
454 samples (402 plant material samples and 52 whiteflies samples) were collected. 
The results of the laboratory diagnostic verified the data collected through the tablets as 
field symptoms are often similar to those of other diseases, and nutrient deficiency. 

Output 2 

Plant quarantine authority is equipped with knowledge and skills to perform CMD diagnostic in the field 
and in the laboratory 

Indicators  Target  Achieved 

i) Laboratories strengthened in diagnosis; ii) standardized procedures 
developed for diagnosis; and ii) technicians trained on diagnosis 

Three Yes 

Baseline 0 

Comments 
All indicators were achieved. PCR and/or ELISA facilities were set up at NPPO laboratory for the detection 
and identification of CMD viruses; user-friendly procedures were developed for diagnosis, and technicians 
were trained on their use. 

Activity 2.1 

Support PCR and/or ELISA facilities set-up for the detection and identification of CMD viruses at NPPO 
laboratory 

Achieved Yes  

Comments 
The procurement and establishment of selected lab facilities were carried out. They were 
made fully functional for analysing CMD samples collected during the surveillance 
activities. 

Activity 2.2 

Develop user-friendly and standardized procedures for virus diagnosis using PCR and/ELISA techniques 
in virus characterization 

Achieved Yes  

Comments 
Standard methods of DNA/RNA extraction, PCR reactions, and conditions for 
the detection of CMD by PCR techniques were developed, and given to the laboratory 
technicians in GDA for further identification work. 

Activity 2.3 

Train NPPO diagnosticians on how to operate PCR and/or ELISA and the techniques for virus 
characterization 

Achieved Yes  

Comments 
Lab technicians were trained and are now able to operate PCR and ELISA, 
and the techniques for virus characterization. 
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Output 3 

Standardized procedure and strategic communication materials for the management of CMD incursion 
developed, and knowledge and skills of cassava stakeholders to mitigate the spread of CMD increased 

Indicators  Target Achieved 

i) SOP developed for mitigation of CMD; ii) communication materials 
developed; ii) monitoring of CMD facilitated; iv) training provided on 
management of whitefly and CMD; and v) FFS and field days organized 

Five Yes 

Baseline 0 

Comments 
All indicators were achieved as planned. Five items of communication materials were produced; training 
was provided on whitefly and CMD management; monitoring of the disease was facilitated; and 10 FFS 
and three field days were organized. 

Activity 3.1 

Formulate standard operating procedure (SOP) in mitigating CMD, including well-defined responsibilities 
of all stakeholder and Virus Network Alert System (VNAS) 

Achieved Partially 

Comments 
The SOP was finalized with the comments from the implementing partners, and is in 
the process of being endorsed by the Government. 

Activity 3.2 

Produce strategic communication materials on guidelines and procedures for CMD control measures 
including IPM on whitefly (printed materials and video clip) 

Achieved Yes  

Comments 
The project produced information, education and communication (IEC) materials 
for awareness raising on CMD (leaflets, posters and educational video clip). In addition, 
a session guide for the FFS on cassava was produced. 

Activity 3.3 

Conduct regular pest monitoring on the status of CMD to determine effectiveness on the control 
implementation 

Achieved Yes  

Comments 

During the FFS activities, farmers were trained to monitor their farms regularly 
to determine the effectiveness of the control measures implemented. Based on their 
monitoring they could avoid losses and implement the right control options in their farms. 
It is recommended that the PDAFF continue to provide training on the monitoring of 
farms for farmers affected by CMD disease; and that the PPSPSD continue e-surveillance 
for the next cassava planting seasons.  

Activity 3.4 

Provide training to researchers, plant protection officers and extension staff to understand and 
implement, the SOP in managing whitefly and CMD threats 

Achieved Partially 

Comments 
Although the SOP was not developed in time to be used for training the researchers, plant 
protection officers and extension staff, they were trained on the procedures for whitefly 
and CMD management, as well as on the operational procedures to run the FFS. 

Activity 3.5 

Establish Farmer Field School (FFS) to assist the implementation of the CDM control strategies 

Achieved Yes  

Comments 
The project supported the establishment of 10 FFS to facilitate the experiential learning 
process for farmers, by using the IPM approach for the control of CMD. There were 
300 participating farmers (100 women). 

Activity 3.6 

Provide hands-on practical training in the fields, and introduce integrated pest management in cassava 
for pest management to farmers 

Achieved Yes  

Comments 
During the implementation of the FFS, the national and subnational facilitators provided 
hands-on practical training in the fields, and introduced farmers to IPM in cassava for pest 
management. 

Activity 3.7 

Conduct regular pest monitoring with farmers and evaluate the implementation of low-cost pest 
management technologies 

Achieved Yes  

Comments 
During the implementation of the FFS, the national and subnational facilitators worked 
closely with farmers to monitor pest in cassava, and to evaluate the implementation of 
low-cost pest management technologies.  

Activity 3.8 

Organize field day 

Achieved Yes  

Comments 
Three farmer field days were organized in Tboung Khmum, Kratie and Ratanakiri 
respectively, with 361 participants (124 women). 
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Output 4 

Best practices in CMD management documented and widely disseminated 

Indicators  Target Achieved 

Inception workshop at the beginning, and dissemination workshop at the end 
of the project organized 

Two Yes 

Baseline 0 

Comments 
Both indicators were achieved. An inception workshop was organized with stakeholders, and a 
dissemination workshop was run to share the findings of the project widely. 

Activity 4.1 

Inception workshop 

Achieved Yes  

Comments 
The workshop was launched to inform stakeholders and validate the priorities for 
the implementation of the project, as well as to establish good collaboration with the key 
stakeholders and partners of all levels for the implementation of the project. 

Activity 4.2 

Organize national dissemination workshop 

Achieved  

Comments 

There were 68 participants (nine women) from GDA, PDAFF of Tboung Khmum, 
Ratanakiri, Kratie, Stung Treng, Preah Vihear, Oddar Meanchey, Banteay Meanchey, 
Pailin, Battambang, Pursat, Kampong Thom, academic and research institutes, 
Non-governmental Organizations (NGOs), development partners, farmers, cassava seed 
traders and cassava processing companies. 
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