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Abbreviation Note: 
RGC= Royal Government of Cambodia 
FiA= Fisheries Administration 
FiAC=Fisheries Administration Cantonment 
CFR = Community Fish Refuge 
 
 

Guideline on establishment and management of Community Fish Refuge 
 

Introduction  
 

 Fish is one of people’s crucial daily food items, including fresh fish and processed fisheries 
productssuch as fish paste, fish source, dried fish, fermented fish etc. are the most important for dailylife of 
over 14 million people in Cambodia. A finding study reported that fish is the most important source of animal 
protein for human consumption in Cambodia. It is estimated that in average, fish as a source of animal 
protein occupies 81.5 % of the totalanimal proteinintake of people of Cambodia and it is equivalent to around 
52.4 kg/person/year. This figure is greater than 16 kg/person/year in average of the world. Currently, natural 
resources have been declining due to natural disaster such as drought, population growth, over fishing and 
illegal fishing operations such as poaching in dry season, over-catch of wild fingerlings, dynamite/cyanide 
fishing, as well as other destructive fishing such as fishing using small mesh size net, electro fishing, and 
other illegal fishing gears.  

 RGC takes immediate measures to tackle with the situations and prepares a policy for improvement of 
aquaculture development, a mean for rural households to encourage pond construction to grow-out fish and 
as asource of water for agricultural cropping and livestock under an advocacy of “one pond one family”, as 
well as for realization of local fisheries resources management through CFR establishment in nation-wide in 
order to realize “where there are water, where there are fish” under a policy of “one commune one CFR”. 

 At present, FiA of the Ministry of Agriculture, Forestry, and Fisheries has been promoting aquaculture 
development and fisheries resourcesmanagement in rural areas through implementation of training on fish 
culture and fish breeding for farmers. Those who havesmall-scale hatchery have been successfully operating 
their farm across the country. With regards to fisheries resources management in locality, establishment of 
CFR has been expanding from area to area. In order to make a package to disseminate these important 
activities, in terms of extension materials, FiA published a series of technical instruments, such as manuals on 
fish culture technologies, fish breeding technologies, and CFR-related documents, for the wide use of the 
whole country.  

 In contribution to realization of enrichment of fisheries resources in rural areas, FiA has published this 
guideline on “Establishment and Management of CFR” for all rural communities, local and competent 
authorities through competent fishery administrations and donors to improve knowledge and skills in line 
with this guideline. 
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Preface  
 

This guideline on the “Establishment and Management of CFR” was made aiming capability and 
capacity improvement of extension-related staff of competent fisheries administrations or Non-Governmental 
Organization (NGO) as well as administrative officers of local authorities, and inspiration to all people 
concerns to be aware of successful operation of establishment and management of CFR.  

Moreover, the guideline provides knowledge on protection and conservation of local fisheries 
resources. And the knowledge would be helpful to increase the fisheries resources in sustainable. This would 
provide incentives to rural poor households to have sufficient fish to eat and to walk along with the policy of 
RGC on poverty reduction. 

 Importantly, the guideline describes sequence of way on establishment and management of CFR for 
the convenience of extension-related staff to use and local community to understand. In addition, the 
guideline was compiled based on long-term working experiences of “CFR establishment and Management” 
in rural areas with successful case study which is currently being demonstrated to other communities. 
Common vocabularies are used in this guideline to make easy to understand for all level of audiences, 
especially for those who are supporting to agricultural extension activities. 

 In addition, this guideline will help facilitating research study and improve knowledge of students and 
researchers to deepen their discipline to modify and accelerate “CFR establishment and management”, which 
contributes to improvement of rural households’ livelihoods as well as enhancement of national economy. 
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Summary 

on 
The importance of guideline on establishmentand management of Community Fish 

Refuge 
 

1. Benefit to Society  

 Building up awareness and knowledge on the importance of fisheries resources protection and 
conservation 

 Creation of good coordination among villagers, local authorities, and competent fisheries 
administration 

 Participation in fisheries resources protection 

 Expansion of activities on establishment of CFR from place to place  

 Sufficient fish supply for the people for their daily consumption and well-being 

2. Benefit to Economy  

 Increase of fishery production of family-scale fishing and food supply for the population  

 Improvement of household income and living standard  

 Alleviation of poor rural households  

3. Benefit to Environment  

 Enrichment of fish stocks in open access water bodies 

 Avoidance of extinction of endangered fish species   

 Maintaining well-balanced ecosystem 
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APPENDIXS  

Chapter I. Preparatory Step on Establishment of Community Fish Refuge  
Appendix1. Detailed program of the two days’ training workshop (as in article 3: Implementation of training 

workshop to support data and information collection derived from villagers and stakeholders) 

  

Additional 
notification to 
appendix 1 

data and information collection based PLA methods ( as in article 3: Implementation 
of training workshop to support data and information collection derived from 
villagers and stakeholders) 

 

 

Appendix 2. Detailed program of the two days’ training workshop (as in article 4: Implementation of 
consultative meeting for verification of information collected, CFR Planning, and election for 
selection of CFRmanagementcommittee members) 

 
Additional 
notification to 
appendix 2 

data and information collection based on PLA method ( as in article 4: Implementation 
of consultative meeting for verification of information collected, CFR Planning, and 
election for selection of CFR managementcommittee members) 

 

Chapter II. Management of Community Fish Refuge   
Appendix 3.Questionnaires for the selected CFR management committee members (as in article 1: 

Preparatory step on study tour for the selected CFR management committee members 

 

Appendix 4.Formulation of bye-laws and rules & regulations (as in article 6: Process of formulation of bye-
laws and rules & regulations on CFR) 
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Flow chart of Establishment and Management of CFR 
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Article1.	 Field	Visit	for	CFR	selection	

1. Definition  
 
What is “Fish Refuge Pond”? 
 
Fish Refuge Pond is permanent water body considered as safe habitat for fish, ineither rainy or dry 
season, for their spawning, breeding, feeding and growing enabling to increase productivity/yield 
annually and allowing species diversification in natural water system, notably paddy field.  
 
What is “CFR”- Community Fish Refuge? 
 
CFR is common property “Public Water Body”, under protection and management of group of people 
at the grass-roots society of which the people are living in identified administration territory.The 
group is officially recognized by village, commune, district and province level, as well as line 
government agencies, for instance, Fisheries Administration Cantonment (FiAC), and FiA, allowing 
the group has legal right to protect availability of brood-stocks of fish either in wet or dry season, as 
well as management task in monitoring on fishing operation of fishers in other water bodies, so-called 
“Open Access” connected to CFR.  
 
CFR, generally, is established at existing suitable water bodies “natural ponds/reservoirs or man-made 
ponds”, so-called common property, with good water condition “year-round water” located far from 
large water bodies, or associated water systems (tributaries/rivers). Good place for CFR is locations 
specifically surrounded by paddy field or flooded areas. Water bodies, common property, are 
considered as good habitat for CFR, such as small natural pond, lake, catchment, irrigated dike, 
reservoirs, man-made pond, and pagoda pond. 
 

In article 1 “Process in selection of CFR” is indicated on selective identification of water bodies to establish 
CFR as a sack of reversing enrichment of fish in surrounded paddy field and/or flooded areas.This, in fact, 
contributes more incentives to farmers, remarkably poor household farmers are lack of ability to grow out 
fish, or don’t have enough money for buying fish to take bettermeal for family. Points must be considered for 
the selection of CFRs are the following four (4) criteria; 

i. Hydrological Aspect 
  Public water body or common property, such as small natural pond, lake, catchment, irrigated 

dike, reservoirs, man-made pond, and pagoda pond 
 Good water condition (at least one meter water depth in the dry season) 

 

ii. Geographical and topographical aspect: 
 The pond is associated to paddies or flooded areas  
 Public water body or common property, as small natural pond, lake, catchment, irrigated dike, 

reservoir, man-made pond, and pagoda pond, located far from large water bodies, such as 
rivers, tributaries, lakes and irrigated channels which associated each other (See diagram 
below) 

 In the following sketch, pond 3 is the most prioritized geographical condition for selecting 
CFR establishment. 
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Diagram1………………………………………………………………………………………………………. 

 

Main River and its system 

Flooded areas 

Refuge Pond 

Irrigated channel 

Priority Refuge Pond No. 1 

 

iii. Socio-economic aspect  
 Area with many poor population and depends only upon fisheries natural recourses as the 

common food commodity for their daily livelihood. 
 Area identified as open access “both paddy field and flooded fishing ground ” 
 Paddies, lakes, reservoirs, catchment, and trap pond with annual degradation in terms of yield 

and disappearance of some species.  
 No conflict among villagers and/or villages related to the CFR 

 
iv. Management    

 

 Open access is usedby local villagers  
 Strong support from local authorities, police and army, as well as support from villagers, elder 

people in the place or any famous villagers respected by local authorities. 

2. Objectives (after establishing CFR) 

 CFR works smoothly under good coordination and support of local authorities concerned. 
 Established CFR is expected to become a model CFR with its replicable management mechanism for 

other CFRs 

3. Expected outputs 

 CFR is established in line with the above criteria correctly. 
 Established CFR obtains sufficient cooperation and support of local authorities concerned. 

4. Requirements 

 Report on the criteria used for the CFR selection 
 Map of the target CFR area to visit (if available) 
 Sufficient number of competent fisheries administration officers with rich experience to go to the site 

selected  

 

5. Implementation Activities  

 The Criteria for the selection is well prepared and endorsed before planning to go to the field 
 Competent fisheries administration officers understand clearly about the criteria for the CFR selection. 

Active discussion and collective preparation for the criteria done among task team beforehand. 
 Site mapis prepared, if possible, for the implementation. 
 A plan for the visit is clearly made. 
 Good arrangement and appointment takenfor meeting/cooperation with villagers, especially fishers 

and local authorities. This is due to the fact that the active coordination, participation, and support 
from thepeople and authorities in line with the formulated criteria lead to effective dissemination, 
explanation and obtainment of knowledge. 
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 The task team1 should visit some candidate sites as many as possible to focus the ideal sites. This 
provides task team to have more broad vision to evaluate good location for CFR establishment, as 
well as present the result to the stakeholder during the meeting with villagers and local authorities. 

 The project manager2 and task teamshall discuss on the result of the field visit of the task team. After 
the discussion the project manager together with the task team shall revisit to the studied sites for the 
final decision. 

 The task team shall convert all the relevant data and information collected to electronic form using 
computer for the convenience in making reports and analyzing after the CFR established.This would 
be useful for compilation of CFR profile in the future. 

 FiAC, responsible body, in supporting to right selection of CFR based on the criteria formulated, 
should friendly negotiate and cooperate with villagers, especially fishers, and local authorities who 
are the key informants allow the process of the CFR selection smoothly. This will shorten time of the 
work, and then overwork in the field can be minimized. 

6. Main factors to be considered 

 The process of CFR selection has to follow the endorsed criteria 
 Field visit must be planned and conducted by informing beforehand and/or collaborating with 

villagers (fishers), and local authorities. 
 In case of finding any unsolved matters, the task team needs to report to the project manager or 

expertized official (advisor) assigned by the project manager 
 Sufficient number of visit to the candidate sites is needed. 
 The task team must consist of highly qualified and responsible staff in CFR assignment 

 
 
 
 
 

Figure 
 There are 3 pictures here with title as below  

 

Prey Kuy CFR, Prey Veng province (Area: 0.15 ha) 

Piry CFR, Kampong Speu province (Area: 1 ha) 

TrapaingSamsib CFR, Kampot province (Area: 5 ha) 

 
 	

                                            
1Task Team organized by FiAC 
2Director of FiAC 
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Article	2.	CFR	Agreement	among	Villagers,	local	authorities,	and	competent	fisheries	administration	

 

1. Definition 
Agreement shall be made between villagers and the relevant authorities to propose formal approval on 
establishment and management of CFR. Actually, village chief and commune head as representatives of the 
villagers and representatives of competent fisheries administration shall sign on the agreement. Before the 
signing, the relevant parties shall discuss on the issues about the CFR selected, inform stakeholders the 
objectives, methodology to get their understandings, and introduce successful findings of other sites to let 
them be aware, interested, and expectto have their CFR. 

 

2. Objectives 

 ・All the stakeholders fully understood  and agreed to select the right CFR based on the criteria. 

 
 Close coordination and cooperation between villagers and local authorities is built up. 

 

3. Expected Outputs 

 Consensus building is made among all levels of the stakeholders from the aspect of community 
management at the CFR selected. 

 Villagers and local authorities fully understand and agreed on the process of establishment of CFR 

 

4. Requirements 

 Summary report on the findingsof the field study to presentinthe meeting. 
 The summary report shall clarify; 

 Objectivesand method of site selection 
 Findings of the study (Map of theselected sites) 
 Annual action plan 
 Questions for discussion on the annual action plan 

 
 Full set of handouts of materials, summary report on other model CFR and important deliveries, for 

presentation in the meeting 
 Participant’s list and recording notebook 
 Meeting space can accommodate 50-60 participants with a stage for the chairman and delegates 

(Commune hall, school, pagoda etc., are recommendable.) 
 10 chairs and a table for chairman and delegates  
 Chairs for 50-60 participants 
 Microphone and echo-system for chairman and participants 
 In case of unavailability of electricity power, the organizer needs to prepare the following some 

important equipment and facilities; 
 3-4 kg of flipchart in quantity with A3 size  
 6 sets of marker pen,white board pen with red, black and blue color 
 Summary report written on the flipchart 

 In case electricity available in the meeting place,MS Power Point will be used for the presentation and 
summary report presentation, with some supportive devices like; 

 LCD projector 
 Screen  
 Eclectic extension and useful devices (cables, pointer etc.) 
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5. Implementation Activities   

 The task team shall prepare detailed report on the findings of the field study for site selection of CFR, 
and then summarize to make handout for the participants 

 The task team invites Sangkat/division of the Fisheries Administration, FiA, representatives of local 
authorities concerned to the meeting as its necessity of their supports; 

 The participants attend in fullone-day meeting 
 The organizer arranges a place for the meeting at some public spaces, such as commune hall, 
school, pagoda etc. 

 The task team asks local authorities to invite 50-60 important people such as village elders, laymen, 
fishers, competent authorities, in the meeting. It is recommended that some important/popular 
people who are respected by villagers, as well as considered by local authorities as “active people 
in helping development in the locality”, to attend in the meeting. 

 The task team tries to invite people who used to make some illegal activities or practice improper 
fishing way in the meeting. 

 People willing to establish CFR, shall make his/her address in the meeting agenda. Those people are; 
 Authority partner 
- Provincial governor, district governor, commune head, village chief  
- Leading people of the competent authorities 
- Villagers who have high intention in CFR establishment or people who has strong support from 

villagers and/or authorities. 
 Project Partner 
- Project manager as a representative of competent fisheries administration 
- Representatives of donor, if necessary 
- Task teamconsists of senior officials or advisors (resource person who will be able to lead the 

CFR successfully as the CFR’s head reports good accomplishment under his/her mandate in the 
meeting.) 
 

 A minute taker records comments and recommendations given in the meeting. The participants’list is 
necessary to keep and attach to the meeting record. This could be a proof of agreement about the CFR 
establishment between villagers and authorities. 

 

6. Mainfactors to be considered 

 During the meeting; 
 District governor, commune head,village chief or competent authorities should participate in. 
 Fishers involving in illegal fishing operation should be invited in the meeting. 
 People who have comprehensive talk/concept, and/or those who always do a good thing, and are 
loved/ respected by local villagers/authorities should participate in. 

 Participation of elderly villagers is indispensable. 
 The task team must have a good coordination with villagers and authorities 
 Presentation with missing/improper information should not be delivered. 
 Poor explanation of speaker should be avoidedduring his/her presentation. 

 

Pictures (4 picture)  
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Article	3.	 Implementation	of	workshop	to	support	data	and	information	collection	from	villagers	
and	stakeholders	

1. Definition  
This step requires participation of similar attendants who were invited to join in the event of CFR 
establishment process. Such consultative workshop inviting participants, is a process of capacity building for 
local stakeholders on some PRA tools. The workshop enables them to make village profiles describe 
information on history of the CFR, fishing activities, consumption of fisheries product, use of CFR water 
resources, and socio-economic aspect in the each regime, etc. 

2. Objectives 

 Villagers and local authorities contribute to collect information on fishery resources appeared from 
CFR 

 Information on benefit of use of CFR and problems in the past is identified. 
 Villagers and local authorities can analyze information collected to support the process of CFR 

development plan  

3. Expected Outputs 

 Accurate detailed information on village and CFR collected. 
 The information collected properly can be analyzed and used for adequate CFR development plan 
 Villagers and local authorities initiate to consider about importance of the establishment of CFR and 

to involve more deeply in all the process. 

4. Requirements 

 Two days’meeting “Analyzing process” (as in appendix 1) 
 TOR of facilitators consist of 4-5 people listed in the schedule/agenda 
 Well prepared hand out on the each of presentation title in agenda for the participants, as well as for 

use in group discussion 
 Availability of information for analysis (as in appendix 1) 

 1. Administrative map, village and CFR location plotted in the map 
 2. Number of public water bodies in the village (dimension, existing villageresources, and 
suggestion)  

 3. Trend of annual catch  
 4. Seasonal calendar 
 5.Living standard (livelihoods) of the villagers 
 6. Fish species caught  

- classification of fish species caught 
- basis of classification of fish caught  

 7. Fish species consumed  
- classification of popular fish species for consumption 
- basis of classification of popular eating fish  

 8.Information on history of the CFR in each regime (year event and impact) 
 9. Village resources analysis and special support to fisheries development  
 10. livelihoods options  

- Ranking of livelihood  
- Basis of the livelihoods options  

 11. Village problem analysis 
 12. Problem analysis in fisheries 

 List of participants and notebook for the minute taking 
 Meeting space can accommodate 50-60 participants with a stage for the chairman and delegates 
 10 chairsand a table for chairman and delegates 
 Chairs for 50-60 participants 
 Microphone and echo-system for chairman and participants 
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 In case of unavailability of electricity power, the organizer needs to prepare the following some 
important equipment and facilities; 

o 3-4 kg of flipchart in quantity with A3 size 
o 12 marker pens with red, black and blue color for writing on flipcharts 
o 1 white board of 2 meters in length and 1 meter in width  
o 6 marker pens with red and black color for writing on white board 
o Summary report written on the flipcharts 

 In case electricity available in the meeting place, MS Power Point will be used for the presentation 
and summary report presentation, with some supportive devices like; 

o LCD projector 
o Screen  
o Eclectic extension and useful devices (cables, pointer or stick for showing report in the each 

presentation slide 

 

5. Implementation Activities 

 The task team shall prepare the following sheets for the 2-days’ meeting agenda to collect information 
from villagers; 

 Format table for recording 
 Objectives on information collection  
 Methodology of information collection  

 The task team shall train the facilitation team to teach how to manage responsible role of the each 
member and function sharing the 2-days’ meeting agenda. 

 The task team invites Sagkat/division of the Fishery Administration, FiA, representatives of local 
authorities such as village chief, commune head, and district/provincial government officials to the 
meeting as its necessity of their supports; 

 The participants attend in full two days’ meeting. 
 The organizer arranges a place for the meeting at some public spaces such as commune hall, school, 
pagoda etc. 

 The task team asks local authorities to invite 50-60 important people, such as village elders, 
laymen, fishers, other competent authorities, in the meeting. It is recommended that some 
important/popular people who are respected by villagers, as well as considered by local authorities 
as “active people in helping development in the locality”, to attend in the meeting., and  

 The task team tries to invite people who used to make some illegal activities or practice improper 
fishing methods in the meeting. 

 People willing to establish CFR, shall provide his/her address in the meeting agenda. Those people 
are; 

 Authority partner 
- Provincial governor, district governor, commune head, village chief 
- Leading people of the other competent authorities 
- Villagers who have high intention in CFR establishment or people who has strong support from 

villagers and/or authorities. 
 Project Partner 
- Project manageras representative of competent fisheries administration 
- Representatives of donor, if necessary 
- Task team consists of senior officials or advisors (resource personswho will be able to lead the 

CFR successfully as the CFR’s head reports good accomplishment under his/her mandate in the 
meeting.)  
 

 A minute taker records comments and recommendations made in the meeting. The participants’ list is 
necessary to keep and attach to the meeting record. This could be a proof of agreement about the CFR 
establishment between villagers and local authorities.  
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6. Precautionary Factors 

 During the meeting; 
 District governor, commune head, village chief or other competent authorities should attend. 
 Fishers involving in illegal fishing operation should be invited in the meeting. 
 People who have comprehensive talk/concept, and/or those who always do a good thing, and are 
loved/ respected by local villagers/authorities should attend.  

 Participation of elderly villagers is indispensable. 
 The task team must have agood coordination with villagers and local authorities. 
 Presentation with missing/improper information should not be delivered. 
 Poor explanation of speaker should be avoided during his/her presentation. 
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Article	4.	 Implementation	of	consultative	meeting	on	verification	of	the	information	collected,	CFR	
Planning,	and	election	for	selection	of	CFR	management	committee	members	

 

1. Definition  
Presentation on verificationof the information collected, CFR planning process with villagers/stakeholders, 
and election of CFR management committee members, are the final step of the process of CFR establishment. 
This step needs involvement of the similar attendants as in the previous step’s meeting. This would be an 
indispensable process in verifying each previous meeting results compiled and is useful input for making 
action plan as well as arranging election of CFR management committee members with agreement from 
important partners, villagers, and all level of the local authorities. 

2. Objectives 

 Villagers and local authorities verify relevant information collected fromconcerned stakeholders to  
formulate a proper plan  

 Villagers and local authorities create action plan for implementation of CFR management  
 Villagers and local authorities arrangeand discuss on election process for the selection of the CFR 

committee members. 

3. Expected outputs 

 Accurate information for official use is collected from the stakeholders 
 Annual action plan endorsed by local authorities and competent fisheries administration is prepared. 
 CFR management committee members are selected through democratic election process collectively 

arranged and approved by villagers and local authorities. 

4. Requirements 

 Two days’meeting agenda (as in appendix 2) 
 TOR of facilitators consist of 4-5 people listed in the schedule/agenda 
 Well-prepared handout on the each of the presentation title in agenda for the participants as well as for 

use in the group discussionto collect further information 
 Information analyzed (as in appendix 2) 

 1. presentation about the result compiled for information collection 
 2. plan prepared 
 3. knowledge gained through workshop 
 4. Expectation of villagers from the project 
 5. Expectation of villagers from local authorities 
 6. Expected support of villagers in fisheries development  
 7. Suggestion from villagers  
 8. Preparation of election event for selection of CFR management committee members (i.e; Odd 
number in minimum 5 and in maximum 11 must be elected from some nominated candidates. A 
chief, two chiefs, an accountant, members of CFR management committee must be appointed.) 

 Participants’ list and notebook for the minute taking  
 Larger space can accommodate 50-60 participants including delegates 
 10 chairs and a table for chairman and delegates  
 Chairs for 50-60 participants 
 Microphone and echo-system for chairman and participants 
 In case of unavailability of electricity power, the organizer needs to prepare the following some 

important equipment and facilities; 
o 2-3 kg of flipchart in quantity with A3 size 
o 12 marker pens with red, black and blue color for writing on flipcharts  
o 1 white board of 2 meters in length and 1 meter in width 
o 6 marker pens with red and black color for writing on white board 
o Voting papers for ticking and selecting CFR committee members  
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o Summary report written on the flipcharts 
 In case electricity available in the meeting place, MS Power Point will be used for the presentation 

and summary report presentation with some supportive devices like; 
o LCD projector 
o Screen or white clothes  
o Eclectic extension and useful devices (cables etc.,) 

 

 

5. Implementation Activities   

 The task team shall prepare the following sheets for the one-day meeting agenda to collect 
information from villagers. Table sheet describes aims and methodologies for information collection 
within one-day meeting. 

 The task team trains facilitation team to teach how to manage responsible role of the each member 
and function sharing the one-day meeting agenda. 

 The task team invitescompetent fisheries administration and local authorities to the meeting, as its 
necessity of their supports; 

 The participants attend in full one-day meeting. 
 The organizer arranges a place for the meeting at some public spaces such as commune hall, school, 
pagoda etc. 

 The task team asks local authorities to invite 50-60 important people, such as village elders, 
laymen, fishers, competent authorities, in the meeting. It is recommended that some important 
/popular people who are respected by villagers, as well as considered by local authorities as “active 
people in helping development in the locality”, to attend the meeting.  

 The task team tries to invite people who used to make some illegal activities or practice improper 
fishing methodsin the meeting. 

 People willing to establish CFR, shall provide his/her address in the meeting agenda. Those people 
are; 

 Authority partner 
- Provincial governor, district governor, commune head, village chief 
- Leading people of other competent authorities 
- Villagers who have high intention in CFR establishment or people who have strong support 

from villagers and/or local authorities.  
 Project Partner 
- Project manager as a representative of competent fisheries administration 
- Representatives of donor, if necessary 
- Task team consists of senior officials or advisors (resource person who will be able to lead the 

CFR successfully as the CFR’s head and to report good accomplishment under his/her mandate 
in the meeting.) 
 

 A minute taker records comments and recommendations made in the meeting. The participants’ list is 
necessary to keep and attach to the meeting record. This could be a proof of agreement about the CFR 
establishment between villagers and local authoritiesas well as entire endorsement in information 
collection from villagers to establish and manage CFR.  

 

6. Mainfactors to be considered 

 During the meeting; 
 District governor, commune head,villagechief or other competent authorities should attend. 
 Fishers involving in illegal fishing operation should be invited in the meeting. 
 People who have comprehensive talk/concept, and/or those who always do a good thing, and are 
loved/ respected by local villagers/local authorities should attend. 

 Participation of elderly villagers is indispensable. 
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 The task team must have a good coordination with villagers and authorities. 
 Presentation with missing/improper information should not be delivered. 
 Poor explanation of speaker should be avoided during his/her presentation. 

 

4 images here 
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Article	1.	 Preparation	of	study	tour	for	selected	CFR	management	committee	members	
 

1. Definition 

A studytour for new CFR committee members should be arranged after the committee members officially 
selected through democratic election process. CFR Management Committee iscomposed of chief, two vice-
chiefs, committee members, and local authorities.All the members expected to join the study tour within 
capacity and capability of the project. The tour provides a chance for committee members to learn lessons 
and experiences in CFR management from other CFR committee members who have successfully been 
implementing and managing CFR.  

2. Objectives 

 New CFR committee members know and understand experiences of CFR management. 
 The CFR committee members’ awareness on proper management becomes high. 
 The committee members of the some CFRs in different localities exchange views and opinions and 

collaborated each other for the better management. 

3. Expected outputs 

 New  CFR committee members obtain knowledge in CFR management 
 The committee members gainself-confident in managing CFR successfully. 
 The committee members makes a good CFR management plan after returning from the tour 

4. Requirements 

 Questionnaires for new CFR committeemembers 
 for asking knowhow for the successful implementation done by model CFR (as in appendix3) 

・Participants’ list and notebook for the minute taking  

・Transportation mean for the new CFR committee members 

5. Implementation Activities    

 The task team communicates with relevant authorities and CFR committee where the participants 
visit and asks their permission. 

 The task team and the new CFR committee members discuss about objectives of the tour and 
questionnaire used for the interview to the model CFR committee before the new committee members 
visit. 

 The new CFR committee members make the questionnaire mentioned above. 
 The task team prepares one-day schedule for the study tour 
 The task team arranges a meeting with the new CFR committee members after the members finished 

the study tour.This is to; 
 collect answers of the questionnaire 
 summarize knowledge and experience on how the model CFR committee successfully manage 
 modify the annual action plan for the new CFR  

6. Main Factors to be considered 

 All of invited management committee members of new CFR should participate in the tour. 
 Sufficient communication must be taken for arrangement of the meeting between the new CFR 

committee members and model CFR management committee members. 
 A questionnaire should be prepared by the new CFR management committee members 

 
2 Pictures: showing study visit activities 
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Article	2.	Installation	of	sign	board	for	CFR		
 
1. Definition 

After completion of the study tour for the new CFR committee members,the task team prepares and installs 2 
or 3 signboards in the main accessible pathway to indicate CFR management area and control any fishing 
activities of both local villagers and outsiders who have not known yet about the establishment of the new 
CFR. The task team shall discuss with the CFR committee members about the signboard model (as shown in 
the following figure), and decide it. 

2. Objectives 

 Stakeholders are aware of importance of installation of signboard for CFR. 

3. Expected outputs 

 The meaning of CFR clarified and shared among stakeholders after the discussion before the 
installation of signboard. 

 The signboard constructed in proper location based on the result of the discussion. 
 CFR committee members participate in the discussion and installation of the signboards. 

4.Requirements 

 Preparation for signboard construction is as follows; 
 List of equipment and facilities required (Annex □) 
 Model of signboard (as shown in the following picture) 
 Mold of signboard (as shown in the following picture) 
 

 Participants’ list and notebook for the minute taking 

 

5. Implementation Activities   

 The task team and the CFR committee members have meetings on the following points; 
 Meaning of signboard based on existing signboard’s model 
 Number of signboard and location for the installation 
 Cost estimation for building signboard 
 Procurement place for buying the materials 
 Number of CFR committee members involving in signboard installation 
 Time/schedule for signboard construction  

 The task team leads CFR committee members to build the signboard based on the model as shown in 
the following picture. 
 

Picture of signboard model 

 

6. Main Factors to be considered 

 Materials’ list meets technical requirement must be prepared. 
 All the CFR committee members’ attendance is indispensable in the discussion for preparation and 

installation of the signboard. 
 In order to avoid short life of the signboard, proper method meets technical standard for the 

construction must be introduced. 
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Article	3.	 Preparatory	step	for	establishment	of	protectedarea	
 
1. Definition 

Protectedarea is a part of or whole pond area of CFR to prohibit year-round fishing and to protect brood fish 
for the next spawning and breeding season. The CFR committee determines the protected area in cooperation 
and facilitation with the task team and local authorities in terms of involvement in technical advice and 
support to the protected area together. The protected area is generally established in the deepest area of CFR 
with large area either in dry or wet season when the location of the CFR separated into some area as open 
access for villagers to enjoy fishing. 

2. Objectives 

 The CFR management committee establishes a protectedarea to prohibit year-round fishing in the 
said area. 

 The CFR management committee members voluntarily participate in and highly responsiblefor 
deciding protected area and actively involved in CFR management. 

 Villagers are given open access for fishing even in the CFR, if the CFR has large area and if they 
engage in fisheries resources management, but not allowed to fish in the protected area. 

3. Expected outputs 

 The protected area is decided through discussion and approval among CFR management committee 
members and villagers. 

 Signboard for the protected area is built in the CFR, and the protected area is managed by the CFR 
management committee members and villagers. 

 Villagers and other stakeholders satisfy with establishment of the protected area because they still can 
fish in the CFR except for the protected area and also enjoy with legal fishing in both wet and dry 
season in surrounding area of the CFR. 

4. Requirements 

 CFR layout map 
 Signboard model for building in the protected area 
 Following materials for making CFR layout map and signboard model for recognition of the 

protectedarea. 
1) 10 papers with A3 size 
2) Adoze of marker pen with multi-colors 
3) Eraser 
4) Ruler 
5) Others  

 Participants’ list and notebook for the minute taking 

5.  Implementation Activities   

 The task team and CFR management committee members prepare materials such as 10 sheets of 
paper with A3 size, a doze of marker pen with multi-colors, eraser, ruler, etc.,for making signboard 
for the protectedarea, and drawing a layout map of CFR. 

 The task team arranges a meeting with CFR management committee members to discuss on; 
 Purpose of establishment of the protected area 
 Layout map of CFR 
 Determination of the protected area onthe layout map of CFR (The protected area must be confined 
to area where would not be dried up in the dry season) 

 Signboard model built in the protected area and it describes the area and the meaning 
 CFR management committee arranges a meeting to disseminate information to villagers, especially 

fishers on the establishment of the protected area in the CFR. This is to share incentives in the whole 
community without affecting to villagers who are fishing in CFR or surrounding area of the CFR 
either in dry or wet season. 
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 CFR management committee places a remarkable signboard for the protected area of CFR. 
 
 
 

There has picture here 

 

6. Main Factors to be considered 

 Representatives of local authorities and competent authorities should attend the meeting. 
 Fishers involving in illegal fishing operation should be invited in the meeting as much as possible. 
 People who hasconstructive opinions as opinion leaders and are respected by villagers/authorities 

should attend. 
 Elder villagersshould also attend. 
 Good coordinationamongst task team,villagers and local authorities should be taken. 

 
 
 

Article	4.	 Stocking	indigenous	brood	fish	and	fish	seeds	

1. Definition 

This is usually done in an event for stocking indigenous species, especially rare/endangered species to 
support increase of those species as fisheries resources. This article, advisedly, emphasizes on the prohibition 
of release of exotic/alien species, such as Tilapiaand other carp specieswhich may bringnegative impact to 
fisheries resources, habitat, and ecosystem. In principle, the technical guideline mentioned that the species for 
stock enhancement should be indigenous species such as snakehead (channastratia), clarias sp., climbing 
perch (Anabas testudineus), Bronze feather back (Notopterusnotopterus), snake skin gourami 
(Trigogasterpectoralis), Trey Ta Oan (Ompokhypophtalmus), Trey Riel (Henicorhynchussiamensis), 
Spiny/Peacock ell (Macrognathussiamensis), etc., They are expected to adapt to environmental condition of 
CFR for their spawning and breeding and help to enrich diversity of fisheries resources in the paddy field and 
other floodplains, as well as to provide benefits to villagers, notably rural households in their daily fish 
consumption. 

 

2. Objectives 

 Fish catch increased and indigenous fish species diversified in CFR and paddy field and floodplains 
in the surrounding area of both large and small scale CFR. 

 

3. Expected outputs 

 Both fish catch and diversity of fish species, especially brood fish enriched in CFR 
 Fisheries resources increased either in CFR or in paddy and floodplains, surrounding area of CFR. 

 

4. Requirements 

 Indigenous/wild brood fish for stocking in the releasing ceremony (Amount of fish is based on 
capability of supporter.) 

 Wild fingerlings for stocking in the releasing ceremony. Those species are silver barb, snake skin 
gourami, climbing perch, Bronze feather back, so-called in Khmer Trey Chlat (The number of 
fingerlings are based on capability of supporters) 

 Plastic bag, rice bag, rubber band, oxygen, for keeping fingerlings’life 
 An aquarium tank for ceremony purpose, two scoop nets, 
 Iron container with cover for transporting brood fish and means of the transportation 
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 Hall for releasing ceremony  
 Participants’ list and notebook for the minute taking 

 

Main indigenous fish species for socking in the releasing ceremony  

 

snakehead  Clarias  Climbing perch  

Silver barb  Snake skin gourami  Spiny/ Peacock ell  

Bronze feather back  Henicorhynchus siamensis  Butter catfish  

 

5. Implementation Activities 

 CFR management committee arranges fish releasing ceremony and invites relevant person from 
competent fisheries administration, local authorities (village, commune, and district), competent 
authorities (police and army), fishers, and villagers to attend the event. 

 CFR management committee holds a meeting with competent fisheries administration to discuss on 
the following points; 

 Fish species, number of brood fish and fish seeds of indigenous species proposed to stock/release 
 Leading resources persons3, and total number of participants for releasing ceremony 
 Preparation of invitation letter for participants attend to the ceremony 
 Time/schedule of the ceremony 
 Location of scene for fish releasing 

 CFR management committee takes measures for pre-arrange of brood fish and fingerlings in order to 
keep fish healthy and adjusts amount of fish to fit the approved amount as discussed in the meeting. 

 CFR management committee prepares hall for the ceremony based on technical standard and capacity 
can accommodate the number of attendants. 

 Fish release must be done before 10 AM because air temperature rises after 10 AM and this may 
cause some negative damages such as weakness and death of fish in plastic bags. 

6. Main Factors to be considered 

 Fish release after 10 AM must be avoided because of the above reasons. 
 In order to keep health condition of brood fish and fingerlings good, poor collection of both brood 

fish and fingerlings, improper keeping fish in hapa or pond, improper packing fish into plastic bags, 
and poor transportation arrangement/mean must be avoided. 

 

 
Article	5.	Preparatory	step	for	improving/renovating	existing	CFR	system	

 

1. Definition 

This step means improvement and/or renovation of fish pathway. Fish migrates to surrounding paddy fields 
or floodplains from CFR in rainy season for spawning and breeding. Fish pathway with good performance 
has sufficient width and 2-3 different channels as fish pathways connect to CFR based on the size of CFR and 
quantity of fish passes between CFR and paddy fields and also floodplains. 

 

2. Objectives 

                                            
3Leading resources person meansrepresentatives of FiA,/FiAC, local authorities, and donors in some cases. 
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 Fish can migrate from CFR to paddy field or floodplains and continue their spawning/breeding in the 
paddy field. 

 Villagers have equivalent opportunity to catch fish easily. 
 Fish can come back to CFR in dry season. Thus brood fish and fingerlings can be available and 

sustainable for the next spawning and breeding season. 

3. Expected outputs 

 In paddy fields and floodplains surrounding the CFR and associated channels, fish catch increased 
after a year brood fish and fingerlings released. 

 Some brood fish migrated out during wet season returned to the CFR where they were released and 
living in dry season for the next spawning and breeding season. 

 

4. Requirements 

 Tools for digging (hoes, shovel, basket, etc.) 
 Wooden stick 
 Culvert with cement, sand, brick, gravel etc. 

 

5. Implementation Activities 

 The task team arranges a meeting with CFR management committee to discuss on the following 
points; 

 Number of associated channel and/or fish pathway to be constructed or improved 
 Width and length of associated channels or fish pathways that can be constructed or improved 
based on the dimension of CFR 

 Depth,  dimension and height of dike of CFR in case of the improvement 
 Number of labor 
 Date of commencement and ending of the engineering work 

 Associated channels and/or fish pathways should be constructed in lower position to make water flow 
easy between CFR and paddy fields in rainy season. 

 

Spawning/breeding characteristics and fish movement inCFR 

 

1- Early rainy season:  

Rain startsfrom early May.  

Brood fish starts to spawn and breed in CFR. 

2- Precipitation increases in August 

Both brood fish and fingerlings start to move from CFR to flooded paddy fields through associated 
channels and/or fish pathways  

3- Paddy fields and floodplains are totally filled by water from September to November. Brood fish 
continue to spawn and breed, while fingerlings grown and distributed in the paddy fields and floodplains. 

4- Water starts to recede from November. 

Fish migrate from shallow place to deeper place and CFR. 

5- Dry season 
Dry season from December to May. 
In dry season, fish stays in CFR. 

6. Main Factors to be considered 
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 If the associated channels and/or fish pathway are too small, it seems difficult for fish to move into 
CFR and out from CFR. 

 If the associated channels and/or fish pathways are too large, it seems that number of fish moves out 
of CFR is much more than that of remain in the CFR. 

 

 

 
Article	6.	 Process	of	formulation	of	rules	and	regulations	on	CFR	management	

 

1. Definition 
This step means a process of making rules and regulation for CFR management which requires active 
participation in the discussion and approval among each of stakeholders such as fishers, local authorities, 
competent authorities, and fisheries administration. This active participation among stakeholders is 
indispensable to manage CFR effectively and required by the government policy in promoting one CFR in 
one commune. The formulation of rules and regulations are recognized by the competent and local authorities 
aiming at sustaining utilization of fishery resources of community in line with the said rules and regulations 
as well as increasing fish catch annually in sustainable manner. 

2. Objectives 

 Fisheries Administration and local/competent authorities officially recognize and endorse the rules 
and regulations formulated. 

 All the important cases are introduced in the rules and regulations through discussion. 
 Stakeholders officially recognize and practice the rules and regulations formulated. 

3. Expected outputs 

 CFR officially recognized by competent fisheries administration4 and local authorities after the 
establishment. 

  All stakeholders follow the rules and regulationsand actively participate in effective management of 
fisheries resources 

 CFR is managed adequately. 

4. Requirements 

 Draft of rules and regulations for meeting with villagers and authorities (as in appendix 4) 
 Participants’ list and notebook for the minute taking 
 In case of unavailability of electricity power, the organizer needs to prepare the following some 

important equipment and facilities; 
o 2-3 kg of flipchart in quantity with A3 size 
o 12 marker pens with red, black and blue color for writing on flipcharts 
o 1 white board of  2 meters in length and 1 meter inwidth  
o 6 marker pens with red and black color for writing on white board 
o Voting papers for ticking and selecting CFR committee members  
o Summary report written on the flipchart 

 In case electricity available in the meeting place, MS Power Point will be used for the  presentation 
and summary report presentation with some supportive devices like; 

o LCD projector 
o Screen or white clothes  
o Electric extension and useful devices (cables etc.,) 
o Light pointer or stick used for the presentation 

 
                                            
4FiA and/or FiAC 
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5. Implementation Activities 

 The task team invites competent fisheries administration, representatives of local authorities to the 
meeting, asits necessity of their supports; 

 The participants attend in full one day meeting. 
 The organizer arranges a place for the meeting at some public spaces such as commune hall, school, 
pagoda etc. 

 The task team asks local authorities to invite 50-60 important people, such as village elders, 
laymen, fishers, competent authorities, in the meeting. It is recommended that some important/ 
popular people who are respected by villagers, as well as considered by local authorities as “active 
people in helping development in the locality”, to attend in the meeting. 

 The task team tries to invite people who used to make some illegal activities or practice improper 
fishing way in the meeting. 

 People willing to establish CFR, shall provide his/her address in the meeting agenda. Those people 
are; 

 Authority partner 
- Provincial governor, district governor, commune head, village chief  
- Leading people of competent authorities 
- Villagers who have high intention in CFR establish mentor people who have strong support 

from villagers and/or authorities. 
 Project Partner 
- Project manager 
- Task teamconsists of senior officials or advisors (resource person who will be able to lead the 

CFR successfully as the CFR’s head and to report good accomplishment under his/her mandate 
in the meeting.) 

 A minute taker takes record of the meeting with comments and recommendations. The 
participants’list is necessary to keep and attach to the meeting record. This could be a proof of 
agreement about the formulation of rules and regulations between villagers and authorities for the 
proper management of CFR.  

6. Main Factors to be considered 

 During the meeting; 
 Representatives of local authorities and competent authorities should attend. 
 Fishers involving in illegal fishing operation should be invited in the meeting as much as possible. 
 People who have comprehensive talk/concept, and/or those who always do a good thing, and are 
loved/ respected by local villagers/authorities should attend. 

 Elder villagers should also attend. 
 Good coordination between task team, villagers and authorities should be taken. 

 

 

 
Article7.	Preparation	of	CFR	monthly	meeting	

 

1. Definition 
Monthly meeting is an important activity for improvement and development of CFR committee members. All 
of CFR committee members consist of a chief, two vicechiefs, and other members, and also fishers, 
competent authorities, and local authorities need to participate in the meeting. The meeting is arranged in 
simple way and held at any convenient places such as house of CFR chief, house of village chief or commune 
head etc. Another option for the meeting place can be villager’s house. The merit of this case is to make 
further close relationship between villagers and relevant authorities. This contributes to enhancement of 
voluntary participation of the stakeholders for better management of CFR. 
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2. Objectives 

 The CFR management committee members take initiative to discuss on challenging issues identified, 
find ways for the solution, and report on the progress of monthly activities. 

 Consciousness of CFR management committee members, villagers, local authorities and competent 
authorities is enhanced to participate in the activities for protection of fisheries resources in the CFR 
area by sharing lessons and experiences in the meeting. 

3. Expected outputs 

 Challenging issues identified and addressed with fine solution. 
 Lessons and experiences in CFR management shared each other among stakeholders involved. 
 Management of CFR becomes better and done effectively.  

 

4. Requirements 

 Handout materials for distributing to the participants 
 Whiteboard and marker pen 
 Participants’ list and notebook for theminute taking 
 Extension materials (if available as in the followingpicture)  

 
There have 2 pictures here 

5. Implementation Activities 

 Chief of CFR management committee as a chairman and facilitator(s) prepare the meeting agenda and 
handout materials for the participants. 

 The meeting agenda consists of the following elements; 
 Welcome address made by chairman 
- Acknowledgement  
- Achievement of the previous month  
- Challenging issues, and means for the solution  
- Plan for the coming month 

 Ideas shared by fishers and villagers’ representatives 
- Reduction of illegal fishing by type of activities 
- Fish catch (species, quantity of catchper family/day) 
- Other issues identified 
- Suggestions  

 Remarks made by project facilitator 
- Evaluation on past accomplishment  
- Comments on how to settle main challenging issues and next plan of implementation 

 Remarks made by competent/local authority representatives 
- Reference of intervention about some difficult matters to settle 
- Enforcement of fisheries law and rules & regulations of CFR  
- Support for disseminating CFR establishment and the management to other villages and 

communes.  
 The CFR management committee registers participants and taking important notes, as shown below, 

to be able to monitor and evaluate the activities of CFR management for the next meeting.  
 Findings from past experiences and lessons learned for future activities 
 Issues occurred newly and the measures for the solution  
 Good practices experienced (both achievements and ideas/comments) 
 Action plan for continuation of CFR management andimplementation  

6. Main Factors to be considered 

 During the meeting; 
 Representatives of local authorities and competent authorities should attend. 
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 Fishers involving in illegal fishing operation should be invited in the meeting as much as possible. 
 People who have comprehensive talk/concept, and/or those who always do a good thing, and are 
loved/ respected by local villagers/authorities should attend. 

 Elder villagersshould also attend. 
 Good coordinationamongCFR committee, villagers and authorities should be taken. 

 

 

 
Article	8.	 Monitoring	and	evaluation		

 

1. Definition 
This activity shall be done to share understandings what extent of work accomplishment of CFR management 
and then evaluate to conclude comprehensively about CFR management. Monitoring and evaluation shall 
start after CFR established and the management activities started. Monitoring, in general, shall be conducted 
one year after CFR established. Some important indicators are examined, for example, “Whether fish catch 
increased in this year or notthrough verification in the field observation, questionnaire survey, report analysis 
and/or group discussion. 

2. Objectives 

 Relevant parties on CFR such as CFR committee members, FiAC, local authorities, villagers clearly 
know about achievement of the CFR management activities based on indicators and identify 
constraints to be solved to attain the goal. 

 CFR committee members improve the implementation strategy and modify the plan for the coming 
year based on the results of monitoring and evaluation. 

3. Expected outputs 

 Crucial obstacles in the process of CFR management are clarified. 
 The CFR management activities runsuccessfully. 
 Measures to settle problems and difficulties are verified through the implementation. 
 Strategy and plan for CFR management and implementation improved and this brings better results. 

 

4. Requirements 

 Questionnaires for fishers 
 Items should be reflected in the report for project officers of competent fisheries administration 
 Participants’ list and notebook for theminute taking 

5. Implementation Activities 

 Questionnaires are prepared for interviewing fishershighlighting on the following important points; 
 Quantity of fish caughtby species (including water inhabitants such as paddy field crab, snail, frog, 
paddy field shrimp, etc.) and by type of fishing gears in both dry and wet season. 

 Type and size of fishing gear used in dry and wet season 
 Frequency and hours of fishing per day, week, month  in both dry and wet season 
 Number of person involved in fishing in the family in both dry and wet season 
 Number of fishers and gears by type of fishing gear in the fishing ground for both dry and wet 
season 

 Accessibility to fishing ground in both dry and wet season 
 Area of fishing for operation in both dry and wet season 

 Questionnaires are prepared for interviewing local authorities focusing on the following points; 
 Supporting policy of local authorities for CFR management  
 Activities of local authorities for the support and extension 
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 Species and size of fish that fishers caught  
 Perception of villagers on the importance of CFR establishment and management 
 Negative factors and means for the improvement 
 Goals and  plan for continuation of CFR implementation and management  

 All the collected information, such as answers of fishers and local authorities in response to the 
questionnaires, report of project officers, as well as result of meeting with villagers, fishers and local 
authorities, should be typed out or input into computer. 

 The achievement of CFR management targeting for the following points is examined and analyzed; 

1. Seasonal catch assessment  

2. Annual household catch assessment of paddy field fishing (kg/year/family) 

3. Number of family engaging in paddy field fishing  

4. Village caught assessment (ton/year/village) 

5. Change of fish caught after CFR established 

6. Economic benefit of CFR (US$/year/CFR) 

7. Composition of fish5 consumption 

There have 4 diagrams showing here 

 

Village          

Household catch 
assessment of paddy 

field fishing 
(kg/year/family) 

(April 2006 - March 
2007) 

Number of family 
engaging in paddy field 

fishing 

Village fish catch assessment 

(ton/year/village) 

Wet Dry total Wet season dry season wet season Dry season Total

Piry 300 60 360 94 35 28 2 30 

Prey Kdouch 474 210 684 260 260 123 55 178 

Damnak Troap 
Khang Choeung 101 17 117 198 74 20 1 21 

Samroang 65 21 86 130 49 8 1 9 

 

Result of economic analysis on “CFR management” in the sites of 2006 and 2007 
 

No. name Province Area of CFR in wet Revenue ($USD) 
1 Piry Takeo 80 ha 35,500 

2 Prey Kdouch Kampong Speu 1  ha 11,900 

3 Damnak TroapK hang Choeung Kampot 5 ha 5,700 

4 Samroang Prey Veng 0.15 ha 2,300 

 

 

 
                                            
5This includes any kind of edible water inhabitants such as water insects, turtles, frogs etc. 
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6. Main Factors to be considered 

 Questionnaires prepared for fishers and local authorities should not be detailed and should cover 
relevant aspects used for analysis and evaluation. 

 It is very important for the interviewers such as project officers etc., to fully understand the 
meaning of the questionnaires and how to ask questions to interviewees. 

 All the interviewees such as villagers, fishers, offenders, elder people, competent and local 
authority etc., must be provided sufficient and clear information required. 

 
 
 
 

CONCLUSION 
 

All the above elaborated articles are avoidable essential lessons or any key title/sub-title in the each article 
and these also require extension-related staff to understand comprehensively about the meaning of the each 
article as well as title/sub-title therein. This would be good inputs in supporting process of CFR establishment 
and management, then resulting successful achievement of the operation. In overall, this guideline visibly 
clarifies how to proceed the operation smoothly and positively in terms of establishment and management of 
CFR. The following points must be taken into account; 

- Both project officers and extension-related staff must be highly responsible for following all 
matters emphasized in the guideline and having an insight into situation promptly and timely, 
and solving issues properly through their self-observation. In case issues difficult to settle arisen, 
person in charge must report immediately to the project manager to take early intervention. 

- Both project officers and extension-related staff need to have facilitation skill to work with all 
levels of people and local and competent authorities. 

- This guideline clearly stresses that all activities on CFR establishment and management need 
participation of all levels of stakeholders, villagers and local and competent authorities. 

- Both project officers and extension-related staff have to explain and disseminate concept of CFR 
to all relevant stakeholders to make their awareness higher for better management of fisheries 
resources in the locality aimingannual enrichment of fish yield. This could be achieved, if 
stakeholders join in the process of decision making, for example, formulation of annual action 
plan. And during the implementation of the plan, all the stakeholders are required to participate 
in important events and meetings to speak out their opinions/ideas on fisheries resources 
management.   
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APPENDIXES   

Appendix1 

Chapter 1. Establishment of Community Fish Refuge 

(See Article 3 for the explanation: “Implementation of workshop to support data and information collection 
from villagers and stakeholders”)  

Program of 2 days’workshop 

Day1 
Time Activities  Facilitator 

08:00 Registration 

Project Officer 
08:00-09:00 

Opening Session 
 Report of Communeand/or District 
 Objectives of the Project and workshop  (presenter: project manager) 
 Opening speech (provincial governor)

09:00-11:30 

Group Discussion  

1. Drawing layout map of village and CFR 
2. Figure of public water bodies in the village

Project Officers 

3. Trend analysis on annual fish catch  
4. Seasonal calendar  

5. Level of households’ livelihood 
6. Fish species caught from wild stocks 
-Classification of fish caught 
- Basis for theclassification

7. Fish species for consumption 
- Ranking of popular fish species consumed 
- Reasonsfor the selection 

11:30-01:30 Lunchbreak 

01:30-03:30 Group presentation CFR members

03:30-04:00  Wrap up of the day 1 
 Closing address of theday 1 agenda 

Project Officer or 
Project Manager

Day 2 
Time activities  Facilitator 

08:00 Registration Project Officer 

08:00-11:30 

Group Discussion  

8. History of village and CFR 
9. Resources Analysis 

Project Officer 
10. villagers’ occupation   
- Ranking of livelihood options 
- Reasons of theranking  

11. Problem analysis 
12. Problem analysis on fisheries

Group presentation  CFR members
11:30-01:30 Lunch break 

01:30-03:30 Group presentation (continuation)  CFR members 

03:30-04:00  Wrap upof the workshop 
 Closing address of the workshop Project Manager 
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Additional memo for Appendix1 
 

1. Layout map of village and CFR 
In order to support in laying out village and CFR on the map, cooperation of elder villagers such as village 
chief, and elder villagers, etc., who are familiar with village geographic aspects. In addition, locations of 
important landmarks as village resources that all villagers know well, need to be marked on large paper.The 
following map is an example of village layout and CFR map of Piry village, Piry Meanchey commune, 
Borset district, Kampong Speu province.  

 

Piry Map here 

 

2. Figure of Village’spublic water bodies (Example) 

 

Name of water 
bodies 

Area in wet season Area in dry season Inhabitants Suggestions 

Piry pond  Width: 110m; Length: 
75m; Depth: 2m  

Width: 45m; 
Length: 65m; 
Depth: 1m 

- Clarias, snake 
head, ell, frog, 
snail, water lily, 
lotus, water 
hyacinth  

- dike renovation 
- reforestation 
- villagers and 
authorities 
eliminate illegal 
fishing activities 
-fencing the CFR 

 

3. Trend analysis on the annual fish catch 

Fishers are required to assess their yearly catch of each public water body (open access) such as lake, natural 
pond, and reservoir etc., and this should be described as in the table below. 

 
Name of water body Year Yield (kg) Fish species Fishing gear used

     

     

     

 

Here there has diagram of Prey Kdouch water system 

 

4. Seasonal calendar  

Economic activities of villagers in a year 

 

Activities Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
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5. Living standard  

Definition used for judging living standard of villagers must be discussed and decided initially. For instance, 
“better-off”, “moderate”, “poor”, “very poor” etc., are used in the questions to identify villagers’ living 
standard after the each criteria defined. 

Then, participants of the workshop start to debate on living standard of each family in the village by writing 
family names in the table below and count the number of families classified into the each category. 

 

Better-off =  
families 

Moderate=          families Poor =              families Very poor =          families

- - - - 

- - - - 

- - - - 

- - - - 

 

6. Wild fish species (Fish species caught from natural environment) 

Classification of fish species caught from natural environment is made by using pair-wise ranking tool to 
compare fish availability and abundance. This tool requires farmer to evaluate two fish species for the 
comparison each other. 

 

Water bodies Season ofcatch  Yield 
(kg/family) Species caught  Fishing gearsusedDry season Wet Season 

      

      

      

6.1. Dominant fish caught from natural environment 

 
Species A B C D E F G 
Score        

A x       
B x x      
C x x x     
D x x x x    
E x x x x x   
F x x x x x x  
G x x x x x x x 

 

6.2. Reasons of dominance of fish species caught 

1-A 

2-B 

3-D 

4-G 
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7. Fish species consumed 

This comparison also uses pair-wise ranking tool to evaluate relations between two species that villagers 
preferably consumed for the comparison. 

7.1. Dominant fish consumed by villagers 

 
Species A B C D E F G 
Score        

A x       
B x x      
C x x x     
D x x x x    
E x x x x x   
F x x x x x x  
G x x x x x x x 

 

7.2. Reasons of dominance of fish species consumed 

1-G 

2-D 

3-B 

 

8. History of village and CFR (Description of year of establishment, regime, big event of disaster affected to 
the village etc.) 

This taskshould start from olderregime’s history and move to newer onesby mentioning what happened in the 
each regime. 
 

Year Regime /Disaster etc. Historical facts 

1975-1979 Pol Pot regime -People lived in collective condition; they ate together and 
shared property for their organization 
-People worked beyond his/her capacity.They had insufficient 
food to eat. 
-People were skinny and had chronic disease, swollen limb 
and others  
-Family members livedseparately 
-No schools for children 
-It was not allowed to respect religion. 

1987-1988 Drought  -Shortage of water 
-Low yield of rice production 
-Livestock diseases.

2003-2005 Drought -Rice didn’t grow and vegetable was spoiled 
-Shortage of water for human and livestock 
consumptioncaused disease 
-People faced difficulty of living condition 
-Fish and cropseed lost 
-people had diseases  
-Income sources of family lost.
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9. Village resource analysis and resources support fishery sector 
(All resources available in the villageshould be clarified.)  

In order to get current information available in the village, participants shall clarify focusing on natural 
resource, human resources, social capital, economic input, and materials resources. 

 

Natural resources Human resources Social capital Economic input Materials resources 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10. Villagers’occupation 

In order to use pair-wise rankingtool, the participantshave to list all occupations exist in the village and then 
identify dominant occupations in compare to two occupations. 

10.1. Dominant occupation  

 
Occupation A B C D E 

Score      
A x     
B x x    
C x x x   
D x x x x  
E x x x x x 

 

10.2. Reasons of dominance of occupation 

1-E 

2-D 

3-B 

4-A 

11. Problem analysis (All issues happened in the village should be described.) 

In problem analysis in the village, each group consists of the participants has to clarify problems farmer 
encountered, causes of the problems, effects and considerable solutions. 

 
Encountered issues Cause of problem Effect Approach Solution 

*- 

 

-  

- 

-  

- 

-  

- 

-  

- 

*- 

 

-  

- 

-  

- 

-  

- 

-  

- 

*- 

 

-  

- 

-  

- 

-  

- 

-  

- 
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12. Problem analysis on fisheries 

Each group has to speak out about important relevant problems associated with fishery sector. 

 

 
Encounteredissue Cause of problem Effect Approach Solution 

*- 

 

-  

- 

-  

- 

-  

- 

-  

- 

*- 

 

-  

- 

-  

- 

-  

- 

-  

- 

*- 

 

-  

- 

-  

- 

-  

- 

-  

- 
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Appendix 2 

Chapter 1. Preparation of Community Fish Refuge Establishment  

(Article 4 “Implementation of consultative meeting on verification of the information collected, CFR 
Planning, and election for selection CFR committee members”) 

 

Program of 2-day’s workshop 
Day1 

Time activities  Facilitator 

08:00 Registration 

Project Officer 
08:00-09:00 

Opening Session 

 Report of Communeand/or district 
 Objectives of the Project and workshop 

(presenter: project manager) 
 Opening speech (provincial governor) 

09:00-11:30 1. Presentation onverification of information collected Project Officer 

11:30-01:30 Lunchbreak 

01:30-02:30 
Group Discussion 

2. Planning 
Project Officer 

02:30-03:30 Presentation of group discussion Participants 

03:30-04:00  Wrap up of the day 1 
 Closing address of the day 1 agenda 

Project 
Officer/Project 
Manager 

Day 2 
Time activities  Facilitator 

08:00 Registration Project Officer 

08:00-10:30 

Group Discussion 

3. Information and knowledge obtained from workshop 

4. Farmers’expectations 

5. Relevant authorities’ expectations towards farmers 

6. Farmers’ involvement in fisheries development support 

7. Suggestions of villagers 

Project Officer 

10:30-11:30 Group presentation  

11:30-01:30 Lunchbreak 

01:30-03:00 8. Preparation of election for selection of committee members of 
CFR Project Officer 

03:00-03:30  Wrap up of the workshop 
 Closing address of the workshop Project Manager
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Additional memofor Appendix 2 

 

 

1. Presentation on verification of information collected 

This is a time to present villagers and local authorities on all information that gathered by project officers 
from the first meeting. The presentation aims to get comment and verified idea from the stakeholders, and 
then this is a good input for planning process. 

 

2. Planning process 
Action plan is formulated through meeting and collectively endorsed by CFR committee together with 
villagers and all level of local authorities in order to have clear and effective action plan. The following is 
summary table about CFR action plan. 
 

Activities  Time Schedule Responsible person Village resources Shortage Supporter

      

      

      

      

 
3. Information and knowledge gained for the workshop 

This action is a good chance for villagers and authorities to have meeting each other to discuss on major 
issues in relation to the progress of fisheries resources in their locality, encountered matters, cause of 
problems, challenging, and seeking fine solution, etc., enabling to emerge an idea to establish and manage 
CFR, as well as their efficient involvement in the implementation. 

 

4. Farmers’expectation from the Project 

This is a step to collect information from villagers or communities about their needs towards the project for 
their self-benefit, as well as benefit of whole communities. 

 

5. Farmers’expectation from local authorities 

It is advantageous for farmers or communities, if local authorities participate and support implementation of 
CFR action plan in assisting protection of fisheries resources in the CFR effectively and sustainably. 

 

6. Farmer’s determination in fisheries development support 

This is an action of collecting information on villagers/communities’ consciousness about protection and 
conservation of fisheries resources in CFR aiming at annual increaseof fish yield. 

 

7. Villagers’ suggestion  

This is an action of collecting information on various suggestions to be able to create CFR action plan to 
operate successfully in sustainable manner. 

 

8. Preparation of election for selection of CFR management committee  
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In order to have a transparency in the process of selection of CFR management committee, candidates shall 
be nominated from the villagers in the meeting. After the candidate’s listmade, democratic election process 
shall be taken among villagers and stakeholders to select a chief, two vice chiefs, and at least two more 
members in minimum or eight more members in maximum. The total number of the CFR management 
committee must be odd number. Finally, CFR management committee composed of five in minimum or 
eleven in maximum members to coordinate and manage fisheries resources in locality. 

 

 

 

APPENDIX 3  

Chapter II. Community Fish Refuge Management  

(Additional clarification for article 1: “Preparatory step on study tour for selected CFR committee”)  

Questionnaires for new CFR management committee 

1. Questionnaires for new CFR management committee on the CFR established 

1. Are there any important factors for successful implementation of CFR management? 
2. Are there difficulties or constraints in CFR management? How CFR management committee tackled 

with these issues, and are the solutions effective or not?  
3. What are causes of those difficulties and constraints? 
4. What kind of measures can be taken in order for villagers to more voluntarily participate in all the 

activities of CFR management? 
5. How was fish caught in kg per family before CFR established, and how changed after the CFR 

establishment?  

2. Questionnaire for individual CFR management committee  

1. What are your lessons and experiences learned from establishment and management of CFR? 
2. What are obstacles for CFR management? And what are your measures for the solution? 
3. Do you think if all lessons and experiences learned from the study tour would be useful to manage 

CFR in your place? Please specify. 

 

Crucial points for new CFR management committee to make observation 

1. Location of CFR established (inside or outside of village/existence of villagers’ house nearby etc.)  
2. Dimension of CFR (ha) in wet and dry season  
3. Fish pathway (locationand number) 
4. Signboard for CFR (number of signboard and the location placed)  
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APPENDIX 4 

Chapter 2. Community Fish Refuge Management 

(Further reading in article 6: “Process of CFR by-law formulation”) 

Process of formulating by-law 
 

KINGDOM OF CAMBODIA 
NATION RELIGION KING 

 
By-laws and Rules 

of 
Fish Refuge Pond (draft version)  

This legislative document, so-call By-law and Rules on the management of Community Fish Refuge made in 
……days, ……………..village, ………….commune, ………..district, ………………….province.   

 
Article1. Name, Location and size 
 

 Fish refuge pond entitles (.....................................) 

 In abbreviated form is (.......) 

 Office location: ……………..village, ………….commune, ………..district, 
………………….province.   

 Functioning CFR: Width………m, Length…………m 

 
Article2. Main Objectives of establishment of CFR 

 Wild stocks of fish increased in ricefield, channel, and floodplains through brood-fish protection 
and adequate resources management in the dry season, so-called community pond or stocked-water 
pond, and then such system officially entitled “Community Fish Refuge” 

 Fish catch increased in paddy and surrounding areas of CFR especially for poor and landless 
farmers. They enable to enjoy family-scale fishing for their daily household consumption. 

 Food security of rural farmers improved, who live far from natural fishing ground “Open Access”. 

 Farmers get more understanding and recognize about involvement in CFR management through 
demonstrative activities. 

 
Article3. Management of CFR 
CFR is actively operated and managed by the members selected through democratic election process. The 
members form a committee, namely CFR management committee. The committee is considered as a special 
working committee under supervision of village chief and commune council. Generally the scope of main 
works of CFR management committeeis; 

 Follow to enforce by-law and rules& regulations of CFR as written in article 5,8 and 10. 

 Check and improve fish pathways with the associated routes for fish migrationfrom CFR to paddy 
field, and water management in the CFR in collaboration with village chief and commune council. 

 Promote and implement the project successfully, which contributes to wild fish enrichment taking 
good cooperation with concerned authorities, such as village chief and commune council, 
competent fisheries administration as well as other stakeholders including monks. 
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 Report to competent fisheries administration6 primarily or relevant authorities in case if fisheries 
competent is not available for the intervention in case of illegal fishing activities found in CFR as 
mentioned in article 8 and 10. 

 
Article4. Election for selecting CFR management committee members and their mandate 
At least five (5) but if more numbers of committee members is recommendable to implement better 
management of CFR.  Most of them selected from villagers through democratic election.The voting 
committee consists of the followings; 

 Representatives from competent fisheries administration 

 Village chief and commune council 

 Elder villagers 

A chief and twovice chiefs are to be nominated from the candidates of CFR management members. Mandate 
duration of CFR committee members is three (3) years. 

Article5. Role of CFR managementcommittee  
A chief and two vice chiefs shall arrange a committee together with other committee members. The roles of 
the committee are to carry out the following activities;  

 Formulate annual action plan 

 Prepare annual budget proposal  

 Implement working activities based on the annual actionplan 

 Fund collection of 500 Riel/family/month and finding of other fund sources (fine, grant, charity, 
and others) 

 Evaluate all the activities implemented and make a report for competent fisheries administration 

 Prepare annual financial report for competent fisheries administration and relevant donors 

Article6. Role of Chief of CFR managementcommittee 
The chief of CFR management committee shall make a report on the achievements and prepare a financial 
report on expenditures as mentioned in article 5 and then submit it to competent fisheries administration, 
other relevant donors, local authoritiesand villagers annually. 

Article7. Condition offishing activities in CFR 
a. Fishing in protected areas in large CFR is totally prohibited. Fishing activities outside of the protected 

area are allowed, but any fishing activities have to bedone in line with fisheries law (as shown in 
article 16 of the “Law on Fisheries”) 

b. Any kind of fishing gears/activities are totally banned in all year round, notably trapped-fish pit etc. 
along the fish pathway or associated channels.  

Article8. Fishing activities in paddy fieldsand floodplains surroundingCFR 
Family-scale fishing in paddy fields and floodplains surrounding the CFR is allowed by law and encouraged. 
The operation should comply with fishing regulation as clearly authenticated by FiA (See article 30 of “Law 
on Fisheries”). 

Article9.Regulations on other than fishing activities 

Villagers have to cooperate and work together to maintainCFR. Precisely, there are several activities which 
are not allowed in CFR.Those are; 

 Dumping garbage into or nearby CFR 
 Drainage of sewage or waste water into the pond 

Villagers have to prepare or renovate fish pathway before wet season starts. 
                                            
6Fisheries Administration Sangkat, division, Cantonment, Inspectorate and FiA 
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Article10. Legal penalty and fine for illegal activities 
CFR management committee has the rights to detain illegal fishing which are operated at the mouth of 
the fish pathway associated to CFR, in the fish pathway as well as inside CFR and the protected area of 
large CFR and paddy field, and then report to competent fisheries administration to decide fine penalty 
based on the law enforcement as shown in the following table.  

 

Electro Fishing 
Law enforcement: Article 98 in Bullet 4, 

Law on Fisheries 

Bamboo fencing  50,000 Riels/case 

Dynamite fishing and trawling  20,000 Riels/case 

Plunge basket or cover pot (Ang Ruth), common 
hook line, spear,  small vertical cylinder trap 
(Saiyoein), brush bundle basket (Chhneang tram), 
turbular trap (Chuch), trap (Lorb), and water 
pumping or dry out of water body (Boum Bach) 

10,000 Riels/case 

Cast net (Samnanh) and fish net with mesh size is 
smaller than 3 mm 

3,000 Riels/case 

 

If officers of local authorities, other competent authorities such as police, army etc. involved in any activities 
related to illegal fishing activities or the officers don’t take any action for the illegal/offensive activities taken 
by others even they find those penal acts, this case is also to be considered as an offence. The penalty 
imposed to this case shown in the Article No. 102 of the Law on Fisheries. 

With regards to written by-law and rules& regulations as well as penalty informed above, this regulation 
would be endorsed and all activities of CFR management committee could be supported continuously.  

 

Date: ……..(day)/………..(Month)/………(year) 

    Chief of CFR 

Shownand submitted to commune head for decision  

Date: ……..(day)/………..(Month)/………(year) 

Village Chief 

Shown and submitted to district governor for decision  

             Date: ……..(day)/………..(Month)/………(year) 

          Commune Head  

Shown and approved 

Date: ……..(day)/………..(Month)/………(year) 

District Governor 

Shown and approved 

Date: ……..(day)/………..(Month)/………(year) 

Director of Fisheries Administration Cantonment 
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Agreement  

on 
Signature of village chief and member of CFR 

Name of CFR:…………………………village…………………………commune…………………. district, 
……………province 

Approval of the agreement on the CFR indicated in thetable below; 

 

No. Name Sex Age Role of 
community

Role of 
village 
chief 

Right 
Thumb 

Telephone 
number 

1    Chief    

2    Vice chief    

3    Vice chief    

4    member    

5    member    

6    member    

7    member    

8    member    

9    member    

10    member    

 

 

Shownand approved 

Date: ……..(day)/………..(Month)/………(year) 

          Village Chief 

 

Shown and approved 

Date: ……..(day)/………..(Month)/………(year) 

Commune Head 
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Preface 
 

Agricultural productivity in Cambodia still remains low due to perpetual natural disasters 

such as floods and drought limiting rural farmers’ income sources and sometimes causing nutrition 

deficiency.  Under such a situation, improvement of livelihood as well as nutritional condition is 

considered as an urgent issue to be addressed.  On the other hand, rural farmers expect freshwater 

aquaculture to be a part of their farming system and an additional source of protein and cash 

income.  The Project aims at the low-input aquaculture promotion among rural farmers through 

the training of seed producing farmers, in order to alleviate poverty and to improve the nutrition of 

small-scale farmers.  JICA is expected to utilize its experience in the similar aquaculture projects 

implemented in Southeast Asian countries.  The target fish will be those species that are easy to 

grow utilizing earthen ponds, irrigation canals and paddy fields.  To achieve higher efficiency, 

effectiveness and sustainability, the Project will take an approach to promote farmer-based 

extension system, in which selected prominent fish farmers are trained as seed producing farmers 

who will not only produce and supply fish seeds but also transfer skills and knowledge on 

aquaculture to small scale farmers.   

On the basis of above policy, developed and improved seed production and grow-out 
technologies on  indigenous and extension species are carried out and its its effectiveness are 
verified at farmers in the southern four states of Prey-Veng, Takeo, Kompong Speu and Kampot 
as implemented by Freshwater Aquaculture Improvement and Extension  (FAIEX) Project 
Phase I from 2005 to2010 and in north three states of Pursat, Batanban and Siem Reap as 
implemented by FAIEX project Phase II from 2011 to 2015. 

This manual described the seed production of indigenous species such as Silver barb, 

Silver carp, and Mrigal and Common carp, and with special reference of all male seed 

production of Tilapia developed and improved technically at Toek Vil Aquaculture Research 
Center, Siem Reap implemented by FAIEX project Phase II. We hope that this manual helps 

in the adoption of indigenous and extension species of the technology and lead to expansion of 

aquaculture in Cambodia. 
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1. Broodstock and feeding management 
1.1 Geographical distribution and feeding habits  

1.1.1 Silber barb Barbonymus gonionotus  Cambidian name: Chipin (Pic. 1) 
Distribution of Silber barb is Mekong basin in Laos, Thailand and 

Cambodia, Chao Phraya basin; Malay Peninsula, Sumatra, Java.  Habits are 
found at mid-water to bottom depths in river, streams, flood plains, and 
occasionally in reservoirs.  Feeding habits are taken on both plant and animal 
matter. Females grow faster than males.  

 
1.1.2 Silver carp  Hypophthalmichthys molitrix  Cambidian name: Kap So (Pic. 2) 

Silver carp originally distributes in China and eastern Siberia, and then 
introduced throughout the world. Feeding habit is Phtoplanktophagous. The 
gills have a complex network and profusion of closely set gill rakers. The gut of 
adult fish is 15 times the body length. Silver carp naturally occurs in the river 
system. The fish does not spawn naturally in ponds and tanks. Cooked Silver 
carp is used to guests at a wedding reception.  

 
1.1.3 Mrigal  Cirrhinus cirrhosis  Cambidian name: Kap India (Pic. 3) 

              Mrigal originally distributes to large rivers in the Indian subcontinent, and 
then introduced into the Mekong.  This species is a detritus eater, subsisting 
mostly on decayed vegetation. 

 
1.1.4 Common carp  Cyprinus carpio  Cambidian name: Kap Samine  (Pic. 4)  

Common carp originally distributes from eastern Europe and western 
central Asia, and then is introduced into temperate and tropical counties for 
aquaculture. They are ominous, consuming a wild variety of plant and animal 
matter.   

 
 

 
 
 
 
 
 
 



2 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

1.1 Growth 
Fig. 1 indicates the growth of 

carps such as Silver barb, Silver carp, 
common carp and Mrigal.   
Common carp show the highest 
growth, and then next is Silver barb 
and Mrigal. Silver carp indicates the 
lowest growth. Silver barb, Silver carp, 
Mrigal and Common carp reach to 
280g, 180g, 320g and 260g in body 
weight at 19 months after stocking, 
respectively. 

 
 

1.3 Maturation 
Regarding the time of first maturation, only silver barb and common carp both in 

the male and female mature at approximately 6-7 months after stocking juveniles in the 
grow-out pond. The sizes of common carp and silver barb are about 80g and 140g in 
body weight respectively.  Male Mrigal matures at 7 months after stocking juvenile. 
Female however have not matured yet, and then matures at 19 months with the body 

  

Pic. 1. Silver barb 
(350g) 

Pic. 2. Silber carp 
(1.2kg) 

  

Pic. 3. Mrigal 
(1.6kg) 

Pic. 4. Common carp 
(2.8kg) 

 

Fig. 1. Growth of Silver barb (SB), Silver carp 

(SC), Common carp (CC) and Mrigal (M) fed with 

20% protein content feed. 

0

50

100

150

200

250

300

350

0 5 10 15 20 25

B
od

y 
w

ei
gh

t (
g)

 

Month after stocking 

SB
SC
CC
M

0

50

100

150

200

250

300

350

0 5 10 15 20 25

B
od

y 
w

ei
gh

t (
g)

 

Month after stocking 

SB
SC
CC
M



3 
 

weight of 250g.  The fact is that it is recommended to use broodstock reared at least for 
19 months in the pond, because the size is enough to use as broodstock. It is necessary 
that silver carp however need one year more (at third year) for the maturation.  

 
1.4 Broodstock management  

1.4.1 Pond management 
It is necessary that they should be reared in earthen pond with the size of 

more than 200 ㎡ and the depth of at least 1.0m.  
Regarding pond arrangement of species, it is necessary to prepare 

two-individual ponds for male and female Silver barb due to lay eggs in case of 
mix culture. Concerning other species such as Silver carp, Mrigal and Common 
carp, it is possible to prepare two ponds for mono-culture of each male and female. 

Stocking density must be approximately 0.5kg/㎡. It is better to manage regularly 
change about 30% of pond water once monthly for the environmental improvement 
of pond (Table 1).  
 

   1.4.2 Feeding management  
Regarding feeding management, formulated diet is fed to brood fish through a 

year. One is diet contained 30 % protein fed from November to March for maturing 
stage of gametes, and from April to September for mature stage of gametes. Another is 
diet containing 20% fed on October-November for resting stage of gametes to recover 
fish condition after spawning trials. All materials for formulated diet are available 
locally. It is recommended that feeding rate should be approximately 2.0% of total body 
weigh in each pond (Table 2). 

 
 
 
 
 

 
 
 
 
 
 
 



4 
 

 
1.4.3  Making of home-made feed  

First, broken rice is cooked with little water as binder. Next, artificial feed is added 
and cooked until diet becomes soft. Afterword, fish meal and rice bran are added. At last, 
vitamin is added when cooked diet becomes cold. Cooked diet becomes almost double 
from dry material in weight (pic. 5). 

Table 2. Schedule of broodstock management. 

 
 

   

a. Paste form of broken 
 rice as binder 

b. Add 1mm pellet , 
expect to increase 
nutritional value 

c. Add fish meal as main 
protein source  

 

  
   

d.  Add rice bran e. Mixing well 
f. At last, add pre-mix  

vitamin after getting  
cold of feed 

Items Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Oocytes:

Spawning season:

Feeding scheme:
Fish meal 31 Fish meal 14
Pellet (30%) 31 Pellet (30%) 14
Rice bran 26 Rice bran 60
Broken rice 10 Broken rice 10
Pre-mix 2 Pre-mix 2
Price ($)/kg 0.69 Price ($)/kg 0.49

Water management:

Stocking density: 0.5kg fish/m2

Feeding amount: 2.0% of total fish body weight 

Maturing stage Mature stage Resting stage

30% protein feed 20% protein feed

30% changing water
once a month
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2. Broodstock preparation for spawning trials  

2.1 Selection  
 At first, it is necessary to separate male and female fish for the spawning trials. 

During spawning season, berried female fish shows abdomen full of egg.  Male fish 
has running milt from genital pore.  Another way, male fish show the appearance on 
the rough surface of pectoral fin. On the other hand, female fish has smooth surface of 
pectoral fin.  

Regarding female fish, it should be select the fish with soft and swollen abdomen 
by the hand pressing. Male shows running milt by the light hand pressing near portion 
of genital pore. Of cause, they are not wound and should be look healthy.  

  
    2.2 Stocking rate between male and female 
           Concerning stocking of broodstock in the spawning tank, it is important that a 

total weight of male and female fish should be same. In case of Silver barb and 
Common carp, the number of male fish is more than female, because female fish is 
bigger than male. On the other hand, Mrigal and Silver carp are almost same number 
and body weight between male and female.  

 
3.   Spawning induction            

3.1 Hormone   
Hormone injection is necessary for 

spawning induction of carps. In  
Cambodia, Suprefact/Molilium-M and 
HCG are well used as famous hormone 
(Pic. 6), the former can purchase from 
Thailand, while HCG can be purchase 
from Vietnam.  Superfact/Motilium-M 
is all–round hormone for the spawning 
induction of carps, while use of HCG is 
limited, only it is known as the hormone 
for the spawning induction of catfish and 
silver carp.  
 

3.1 Expire date and country brand of hormone 

 
Pic.6. Suprefact (Center/Back), 
Motilium-M (Left/Front: 
China;Right/Front: France ) and HCG 
(Left/Back: China; Right/Back: 
France). 
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Suprefact:  Suprefact is the medicine for the medical treatment of prostatic 
carcinoma etc. and an analogue of the natural gonadotropin (GnRH, HLH-RH). 
Ingredient is buserelin (1ml contain 1.05mg buserelin). 

This hormone originally came from France and Germany. Recentry made 
in China can be found in Thailand market. Those Suprefact can purchase in 
Thailand, not in Cambodia. The quality and effect of different source of brand are 
same. It is attention that the hormonal effect is not recognized when expire date is 
moving closer in maturity. 

 

      Motilume-M: In addition, Suprefact can not use alone for the induction of 
spawning. It is necessary with the cooperation to Motilium for the success of 
spawning induction. Motilium made in France is not effect to spawning induction, 
so that it should purchase the effective Motilium-M made in Thailand. Both 
Motilium are the medicine for the medical treatment of stomachache. Ingredient is 
donperidone. 
  

HCG (Human chorionic gonadotropin): HCG is the medicine for the 
medical treatment of pregnancy. Two kind of brand can be found in Cambodia. One 
is made in France for human being use, and can purchase in pharmacy. Another is 
made in China, can purchase in Vietnam. This hormone is for the spawning 
induction of fish.  Both HCG are same effectiveness for fish spawning induction. 

 
3.2 The prescription of Suprefact/Motilium-M  
1) Prepare Suprefact, Motilium-M, Syringe, Mortar, 0.9%NaCl, small bottle (50ml) 

(Pic. 7). 

2) Prepare the solution of 20 ㎍-Suprefact and 10mg/Motilium-M respaectively. At 
first, take 1ml of Suprefact from the bottle by syringe (Pic. 8), and dilute with 49ml 

of 0.9%NaCl solution as S solution (20 ㎍-Suprefact:50ml) (Pic. 9). 
3) Next, take 50 tables (500mg) of Motilium-M and then grind it down by mortar (Pic. 

10) and the Motelium powder is transferred to 50ml bottle (Pic.11). 
4) Then, dilute Motilium-M powder with 0.9%NaCl solution and just make up to 

50ml as M solution (10mg-Motilium-M: 50ml)(Pic. 12). 
5) For convenient way for the injection to fish, make mixture with S- and M-solutions 

as SM solution (20 ㎍-Suprefact with 10mg/Motilium-M: total 100ml) (Table 2). 
6) In case of 0.6kg fish, for example, take each of 0.6ml of S- and M-solution by the 

syringe individually, then inject to fish one by one (Table 2). 
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7) On the other hand, in case of mixture of S- and M-solution as SM-solution, we can 
inject 0.6ml SM-solution to the fish (Table 2). 

8) In case of dose on 10 ㎍-Suprefact with 5mg-Motilium-M for 0.6kg fish, take 
1.2ml SM-solution (Table 2), and then inject it to fish.   

9) In case of dose on 40 ㎍-Suprefact with 20mg-Motilium-M solution for 0.6kg fish, 
take 2.4ml SM solution (Table 2), and then inject it to fish. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

   
Pic. 7. Materials for 
spawning induction. 

Pic.8. Take 1ml of 
Suprefact by syringe. 

Pic.9. Transfer 1ml of Supre- 
fact to 49 ml of 0.9%NaCl.   

 

   
Pic.10.  Granding 
Moterium-M using mortor. 

Pic.11. Transfer 
Moterium-M powder to 
bottle. 

Pic.12.  Add 0.9%NaCl 
to powder of Moterium-M, 
make 50ml solution. 
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4 Spawning  
3.1  Tanks 

Carps do not select any shape of tank whether it is circle (Pic. 13), rectangular 
(Pic. 14) or oval in shape for their spawning activities and lay eggs. Spawning trials 

are usually conducted in 2-5 ㎥ tanks with 40-50cm depth water. 
 
 
 
 
 
 
 
 
 
 

3.2  Water source  
Water source is from pond, reservoir, grand water and tap water. The pH of 

water should be more than 7.0, because spawned egg does not hatch if pH is acidic 
like less than 5.0.  It is necessary that small amount of flowing water more or less 
20L/min should be set up for stimulation making spawning induction. Circular tank 
clearly creates the water current along the wall, however rectangular tank directly 

Table 2. Relationship between amount (ml) of Suprefact + Motilium-M and body 

weight (kg) of fish for spawning induction. 

 
 

  

Pic. 13. Circular tank (2.8m dia.). Pic. 14. Rectangular tank (4x1.8m). 
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make the current from inlet side to outlet side.  Two-three aeration is set up on the 
bottom of tank for making float up of layed eggs. 

 
3.3 Injection  

Hormone injection is done intramuscularly, in dorsal part of fish created swollen 
part (Pic. 15). It is considered that only one time injection is enough to occur spawning 
for Carps. 

For female broodstock: It is necessary 
to induce breeding using proper dose of 
hormone from the viewpoint of economy. 

Silver barb and Mrigal need the dose of 10 ㎍

-Suprefact/5mg-Motilium-M per kg fish for 
spawning induction.  Silver carp need the 

dose of 20 ㎍-Suprefact/10mg-Motilium-M, 
and Common carp need the dose of 40 ㎍

-Suprefact/ 20mg-Motilium-M. 

For male broodstock: Dosages of Sprefact/Motilium-M for male broodstock are 
usually injected by a half dose of female broodstock. 

 
3.4 Time require from hormone injection to spawning    

Time require from hormone injection to occurrence of spawning take 5 hours for 
Silver barb, 7 hours for Common carp and Silver carp, and 8 hours for Mrigal. From the 
view point of above findings, injection should be done at least from 9 o’clock to 10 
o’clock in the morning, so that spawned eggs can transfer from spawning tank to 
incubation tank before sunset. 

 
    3.5 Amount of spawned eggs 

Regarding amount of spawned egg, it is estimated that Silver barb spawns 
approximately 10L (n=5) per kg fish, Mrigal has about 12.5L (n=5), and Silver carp 
spawn about 8.2L (n=4) per kg fish.  Number of spawned eggs estimate to be roughly 
70,000 eggs for Silver barb, 40,000 eggs for Mrigal and 25,000 eggs for Silver carp 
per 1kg fish, respectively.  

      

 

Pic. 15. Hormone injection in dorsal 
part of fish created swollen part. 
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3.6 Characteristic of spawned eggs 
Spawned eggs of Silver barb, Silver 

carp and Mrigal absorb water into the egg, 
and then bulge with water. They drift 
separately in the water, on the other hand, 
eggs of Common carp is adhesive and attach 
to the any floating substrates in the water 
(Pic. 16). 
     Sizes of spawned egg are 2.6mm in 
Silver barb, 4.3mm in Silver carp, 6.0mm in 
Mrigal and 1.3mm in Common carp 
respectively. 
 

4 Fertilization 
4.1 Accommodation of fertilized eggs  

Drifting spawned eggs are collected by large scope net made from fine-mesh 
close (Pic. 17). Adhesive eggs of only common carp are collected from egg collector 
(Pic. 16). The accommodation of floating and adhesive eggs into incubation tank s 
depend on the specie. A incubation tanks is 300L-tank with 1.2m diameter and should 
be round shape with moderate water supply from lower position of tank with center 
outlet (Pic. 18), so that eggs are stir with swirling around the wall of tank. 

In case of Silver barb, Mrigal and Silver carp eggs accommodate 
1.3L/100L-water, 1.0L/100L-water, and 0.6L/100L-water respectively.  

 
 
 

 

Pic. 16. Eggs of Common carp 
attached to floating substrate.  

  
Pic. 17. Collection of floating eggs using 
large fine scope net in the spawning tank. 

Pic. 18. Incubator (1.2 m dia.) with center 
outlet.  
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4.2 Management of fertilized eggs  
Supply of continuous water and removing contaminated materials are most important 

for the management of egg incubation. Decomposition materials consisting of unfertilized 
egg and egg membrane after hatching are one of the main causes. Countermeasure of larval 
mortality is to remove decomposition 
materials frequently using stick with brash 
(Pic. 19), and continue moderate water 
supply with running water  
should be supplied. 

It is recommended that the 
exchange rate of water should be more 
than 10L per minutes and checking of 
water current and exchange rate of water 
should be checked every time until 
releasing fry to the nursery pond. 
Fertilized eggs distribute bottom layer of incubator, while unfertilized egg float in upper 
layer. Therefore air ration system is necessary to assist to float them up and also supply 
oxygen. Couse of mortality after hatching infer from water pollution.  

  
4.3 Deferent development stages of egg 

     Pic. 20, Pic. 21, Pic. 22 and Pic. 23 indicate the development stages of Silver carp, 

Silver carp, Mrigal and common carp eggs respectively (WT:28-31℃). 

 
4.1.1 Development stages of Silver barb eggs 

Egg shows spherical and drifting in the water.  Egg diameter is about 
3.4mm after absorbing water.  The egg stage from Fertilization to D-shape 
stage takes only for about 4 hours. Hatching takes about 7.5 hours after 
fertilization. Newly hatched larva is 2.6mm in total length.  

 
 
Pic. 19. Removing of decomposition 
materials.   

   
 Fertilized egg (0:00) 2-cell stage (0:12) 4-cell stage (0:14) 

Stick with brash 

Decomposition materials 
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Pic. 20. Different developmental stages of Silver barb eggs. 
 
 

4.3.1 Development stages of Silver carp eggs  
Egg shows spherical and drifting in the water as same as Silver barb.  

Egg diameter is about 4.3mm after absorbing water.  The egg stage from 
Fertilization to D-shape stage takes for about 7 hours. Hatching takes about 
15 hours after fertilization. Newly hatched larva is 4.3mm in total length.  

   
8-cell stage (0:16) 16-cell stage (0:22) Morula stage (1:00) 

   
 Blastula stage (1:35) Mid gastrula stage (2:15) Late gastrula stage (3:00) 

   
Blastopore nearly closed 

(3:30) Embryo formation (4:00) Myomere formed (4:40) 

   
Active moving (7:00) Nearly hatching out (7:45) Newly hatched larva (8:15) 
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Pic. 21. Different developmental stages of Silver carp eggs. 
 

4.3.3 Developmental stages of Mrigal eggs  
Egg shows spherical and drifting in the water as same as Silver barb 

and Silver carp.  Egg diameter is about 6mm after absorbing water.  The 

   
 Fertilized egg (0:00) 2-cell stage (0:18) 4-cell stage (0:28) 

   
8-cell stage (0:38) 16-cell stage (0:55) Morula stage (1:45) 

   
 Blastula stage (2:22) Mid gastrula stage (4:15) Late gastrula stage (4:55) 

   
Blastopore nearly closed 

(5:40) 
Embryo formation 
(D-shape) (7:25) Myomere formed (7:45) 

   
Active moving (14:00) Hatching out (15:00) Newly hatched larva 
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egg stage from fertilization to D-shape stage takes for about 7 hours as same 
as Silver carp. Hatching takes about 15 hours after fertilization almost as 
same as Silver carp eggs. Newly hatched larva is 4.5mm in total length. 

 

Pic. 22. Different developmental stages of Mrigal eggs. 

   
 Fertilized egg (0:00) 2-cell stage (0:25) 4-cell stage (0:28) 

   
8-cell stage (0:40) 32-cell stage (0:55) Morula stage (1:25) 

   
 Blastula stage (1:45) Mid gastrula stage (2:50) Late gastrula stage (3:50) 

   
Blastopore nearly closed 

(4:25) 
Embryo formation 
(D-shape) (5:25) Myomere formed (6:00) 

   
Active moving (9:00) Nearly hatching out 

(12:00) 
Newly hatched larva 

(12:40) 
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4.3.3 Development stages of Common carp eggs.  

Egg shows spherical, adhesive and sinking attached to substrates.  Egg 
diameter is about 1.3mm.  The egg stage from fertilization to D-shape stage 
takes for about 9 hours. Hatching takes about 35 hours after fertilization.  
Newly hatched larva is 4.5mm in total length. 

   
 Fertilized egg (0:00) 2-cell stage (0:30) 4-cell stage (0:35) 

   
8-cell stage (0:40) 16-cell stage (0:50) Morula stage (2:15) 

   
 Blastula stage (3:15) Mid gastrula stage (5:15) Late gastrula stage (6:15) 

   
Blastopore nearly closed 

(7:00) 
Embryo formation 
(D-shape) (9:00) Myomere formed (9:30) 
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Pic. 23. Different developmental stages of Common carp eggs 
 
4 Hatching 

5.1 Time of hatching required from lay eggs  
Time of hatching required from lay eggs is not same between species. The longest 

time required from lay egg is Common carp, and it takes 36 hours. Next longest time is 
Silver carp, and it takes 16 hours. Mrigal takes 13 hours, and Silver barb is the shortest 
in time required from lay eggs, and it takes only 8 hours under water temperature of 

28-31℃.  
 

   5.2 Timing of releasing fry into nursery pond 
Timing of releasing fry into nursery shows the indication that fry almost consumes 

the yolk themselves, and mouth and anus open. Fry also starts to swim from 
horizontally to vertically. In this time, feeding behavior of fry changes to feed from 
internal nutrition to external nutrition. Silver barb fry (4.1mm TL) should be released to 
the nursery at 2 days old from hatching, and other fry such as Silver carp (7.3mm TL), 
Mrigal (7.3mm TL) and Common carp (7.7mm TL) and should be stocked at 3 days old 
after hatching (Pic. 24).     

 
 

 
 
 
 

 
Pic.24. Day 2 and Day 3 larvae needed initial feeding. 

             
6. Larval rearing   

6.1 Preparation of nursery 

1)  Pond should be dry and scatter lime (10kg/100 ㎡) before introduction of water.  

   
Active moving (16:30) Hatching out (35:15) Newly hatched larva 

   
 Day 2 Silver barb larva Day 3 Silver carp larva Day 3 Mrigal larva 
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2)  Source of water is preferred from river, reservoir and pond.  It takes 1-2 days for 
filling up water in the nursery pond. Depth of water is about 1m. 

3)  After filling up water in the nursery pond, it is better to fertilize into the pond 

using chicken manure (10kg) and DAP (1kg) per 100 ㎡ area of pond.  
4)  After fertilization into the pond, aquatic insect and frog start to propagate in the 

water. Especially, it should be attention to remove frog eggs layed along the wall 
of the pond, because large amount of frog larvae appear soon in the nursery pond 
if these are not removed before stocking fish larvae. At the same time, fish larvae 
compete with fiercely against frog larvae for feeding of natural animal feed such 
as Rotifer, Moina and Copepod etc. This is one of the most obvious causes to 
become low survival of culture fish.  It is recommended that fence made from 
fine net should set up along the dike of the pond to protect entering adult frog. 
Layed frog eggs are long chain type (Pic. 25) under the water and individual 
floating type (Pic. 26) on the surface of water.  

 
                        
 
 
 
 
 
 
 
 

6.2 Management of nursery pond after stocking of larvae (Table 3) 
1) Time on stocking at Day 2-3 days larvae, is agreed with time of propagation of 

natural zoo plankton such as rotifer, Moina and copepod (Pic. 27), mainly rotifer at 3 
days after fertilization in the nursery pond (Fig. 2 ). 

  

Pic. 24. Chain type of frog eggs. Pic. 25. Floating type of frog 
eggs. 
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2) It is recommended that stocking 

density of larvae should be less than 500 fish/m2 of pond area 
. 
3) From the time of 3 days after stocking larvae, collection of aquatic insect, especially 

larvae of diving beetle (Pic. 28) is done using 
scoop-net under the lighting by the lamp set up 
beside the dike of pond at night. Aquatic insect 
gather under the lump. There is another method 
for capture of aquatic insect which is using diesel 
to kill aquatic insect. One is to scatter the diesel 
all over the pond water, and another is 
combination with use of diesel and lighting at 
night. The diesel is spread to the small 
compartment made of 2x2m pipe frame (Pic. 29), and lighting is done at night (Pic. 30). 
The diesel sticks to the body of insect when they swim up to the surface of water to 
take oxygen. 

 

Fig. 2. Appearance of zoo-plankton after 
fertilization. 

   

   

   
Rotifer Moina sp. Copepod 

Pic. 27. Zoo-plankton (Rotifer, Moina and 
copepod) in the nursery pond.  

 

Pic. 28. Aquatic insect (Larvae of 
diving beetle). 
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6.3 Feeding management  
Feeding start to scatter wet type of fine fish meal (50g x 4times: 0800, 1100, 

1330, 1700/ day /100 ㎡) and fine rice bran (50g x 4times: 0800, 1100, 1330, 1700/ 
day/ 100m2) to the pond for 20 days. It is expected that this scattering ingredients 
mean additional fertilization for the pond water and same time feed for fish larvae 
(Table 3).  

From 21 days old larvae, feeding method changes from scattering to tray 
method, and it is recommended that commercial or home-made feed contented more 
than 20% protein is started to give larvae with the 15% of total body weight. Feed can 
be used whether home-made wet feed and/or commercial pellet 2 times a day (Table 
3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  
Pic. 29. Spread diesel into the flame. Pic. 30. Light up at night. 
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6.3   Growth and survival 
             We practiced seed production of carps according as procedure showed in Table 

3. Results indicated that comparatively good survival rate and growth were founded 
including carnivorous fish such as for example catfish. Survival rates indicate more 
than 10% respectively.   

 
6.4.1 Silver barb 

Growth of Silver barb seed shows in Fig. 3.  Growth shows rapid 
increasing from hatching to Day 20. It is however slow down after day 20. 
Juveniles reach 25mm at 60 days after hatching. This growth pattern indicate 
relatively good survival rate of fish. Survival rate shows more than 16%. 
Relationship between total length and body weight of Silver barb shows in Fig. 
4. Formula as follow:  y=1E-07x4.386 (R2=0.7877)   

Table 3. New appropriate technology for the seed production management of carps. 

 

For CC, SC, M For SB
D-(-3) Drain/Lime

(10kg/100㎡)

D-(-2)
Injection (0930):

40㎍-Suprefact+20mg-
Motirium/kg fish,
Spawning (1630)

Drain/Lime
(10kg/100㎡) Water

D-(-1)

Injection (0930):
10㎍-Suprefact+5mg-

Motilium/kg fish,
Spawning (1430)/
Hatching (2230)

Injection (0930):
20㎍-Suprefact+10mg-

Motilium/kg fish,
Spawning (1630)

Injection (0930):
10㎍-Suprefact+5mg-

Motilium/kg fish,
Spawning (1730)

Water
Chicken manure

(20kg/100㎡),
DAP (1kg/100㎡)

D-0 Hatching (0430) Hatching (0730) Hatching (0530)
Chicken manure

(20kg/100㎡), DAP
(1kg/100㎡)

D-1 (removing
frog egg)

D-1 D-1 (removing frog
egg)

D-2 (removing
frog egg)

 D-2 Stock to pond (0800-
0900)

D-2 (removing frog
egg) D-3

D-3 Stock to pond (0800-
0900) D-3

D-4
D-5
D-6
・
・
・

D-16
D-17
D-18
D-1９
D-20
D-21
・
・
・

D-52
D-53
D-54

Removing aquatic insect at
night

Age

Fertilizing and/or feeding  by scattering /Amount: Fine fish meal (50g x 4 times), and
fine rice bran (50g x 4 times)  a day for 100㎡ pond

Feeding by tray method: use > 20%  protein content home-made feed or commercila
feed, feeding amount: 15% of estimeted total body weight, and feeding 2 times a day

Pond management

Stock to pond (0800-0900)

Common carp (CC) Silver barb (SB) Silver carp (SC) Mrigal (M)

Removing contamination materials
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6.3.1 Silver carp 
Growth of Silver carp seed indicates in Fig. 5. Growth shows normal 

increasing from hatching to Day 50. Juveniles reach 68mm at 50 days after 
hatching. Growth pattern also indicate good survival rate of fish. Good 
survival rate shows more than 25%. Relationship between total length and 
body weight of Silver carp shows in Fig. 6. Formula as follow:  
y=9E-06x2.9979 (R2=0.8829) 
 

 
 

6.3.1 Mrigal 
Growth of Mrigal seed shows in Fig. 7.   Growth shows normal 

increasing from hatching to Day 46. Juveniles reach 53mm at 46 days after 
hatching. Growth pattern also indicate good survival rate of fish. Survival rate 
shows about 10%. Relationship between total length and body weight of 

  

Fig. 3.  Growth of Silber barb 
seed. 

Fig. 4. Relationship between total 
length and body weight of Silver 
barb seed. 

  

Fig. 5. Growth of Silver carp seed. 
Fig. 6. Relationship between total 
length and body weight of Silver 
carp seed. 
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Silver carp shows in Fig. 8. Formula as follow:  y=4E-06x3.2145 (R2=0.9605) 
 

  
 
 
 
 
 
  
 
 
 
 
 

6.4.4 Common carp 
Growth of Common carp seed indicates in Fig. 9.  Growth shows 

normal increasing from hatching to Day 41. Juveniles reach 56mm at 41 days 
after hatching. Growth pattern also indicate good survival rate of fish. The 
highest survival rate shows 35%. Relationship between total length and body 
weight of Silver carp shows in Fig. 10. Formula as follow:  y=2E-05x2.9186 

(R2=0.9825) 
  

 
 
 
 
 
 
 
 
 
 
 
7. Harvest and transport 

Harvesting should be done in the morning that water temperature is not rising yet.  
Feeding is stopped one day before harvesting. The seed will be cough by the seine net (6 

 
 

Pic. 7. Growth of Mrigal seed. 
Pic.8. Relationship between total 
length and body weight of Mrigal 
seed. 

  

Pic.9. Growth of Common carp seed. 
Pic. 10. Relationship between total 
length and body weight of Common 
carp seed. 
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mm mesh) according as the order. Seeds are carefully carried from the pond to the shipping 
place by plastic container with water, and then seeds are transferred to stocking tanks. Do 
not carry the seed without water by scope net due to the happening by stress mortality later. 

         Regarding the transporting of seeds, we normally use the plastic bag (60 x100 cm; 10L 

water with oxygen gas), with stocking density of approximately 500 juveniles (3-5cm TL). The 
number of stocking fish per bag depends on the size of fish and transporting distance/ hours. 
Transport should be done early in the morning or late in the afternoon.  

 
8. All male production of tilapia seed 

Tilapia is a tropical fish species originating from Africa. Due to its popularity for 
aquaculture it has been introduced around the world and widely culture throughout the 
tropic and sub-tropics. 

Tilapia is a common name for a group of three genera, Oreochromis, Sarotherodon 
and Tilapia, with the Nile tilapia, Oreochromis niloticus  (Nile tilapia) (Pic. 31),  
generally considered  the best species for freshwater aquaculture. The fish has many 
attributes suited to demonstration and culture including good flesh quality and flavor, wild 
tolerance of different environments, resistance to common fish diseases, and relative ease 
of reproduction in captivity.  

 
Most of culture fish is harvested before 

maturity. On the other hand, tilapia is reared 
and harvested after maturity, so that tilapia 
culture occur the serious problem as follows:  
1)  The female grows slow due to the early 

maturation of female.  
2)  Appearance of reproduced fry and 

fingerling during the culture period. 
Consequently they intercept feed.  

3)  Lack of oxygen concentration in the pond due to the over stocking density. 
 
         Advantage of all male culture is indicated as below: 

1) All male culture is faster growth than the mix culture with male and female. 
2) Appearance of reproductive seed is minimized.  
3) Almost same size during rearing and harvesting. 
4) Therefore FCR can be reduced and improved.  

 

 
Pic. 31. Oreochromis niloticus  (Nile 
tilapia).  
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To produce all male of tilapia, 17 α - methyltestosterone (MT) hormone is used, 
because it is the most common and successful hormone for tilapia sex reversal at present. 
The hormones are incorporated into fry feeds. In this chapter, we describe how to produce 
MT seed. 

 
8.1 Spawning pond preparation 

In the Toek Vil station, two-45 ㎡ 
ponds is used for the fry collection (Pic. 32). 
Pond is at first dry and put the lime of 

0.1kg/㎡. After a few days, water is filled 
up. Afterwards, DAP was put at the rate of 

0.1kg/㎡.  
 

8.2 Broodstock  
Broodstock is selected by the use of 

manual sexing technique. The technique of 
manual sorting is based on assessing the number of 
opening in the genital papillae: the male has a 
single urinogenital (UGP) opening, while the 
female has two separate opening (urinary pore: UP 
and oviduct: O) (Pic. 33).  

Generally, the male is bigger than the 
female. For example, the female is small, 
averaging 250g,  and the male is bigger than the 
female, averaging 350g. The stocking rate is 

1-male : 3-females/㎡. Consequently, 45 males and 
135 females broodstock can be stocked for a 45 ㎡ 
spawning pond. Broodstock is stocked at the 3th days after fertilization by DAP. 

 
8.3 Fry collection 

Swim-up fry stars to appear near the surface around the pond at about 10th day 
after stocking broodstock (Pic. 34). The fry is < 10mm TL (Pic. 35) before gonadal 
differentiation has not begun. The fry is collected by the use of fine mesh scope net 
(Pic. 36), and then the fry is transferred to stock scope net for sorting and counting 
(Pic. 37). It is possible to collect the fry in the early morning at about 07:00. To collect 

a total of 30,000 fry from two-45 ㎡ ponds 10 consecutive daily.  

 
Pic. 32. Spawning pond for Tilapia. 

 
Pic.33. The male (Left), the 
female (Right). Arrow shows 
the opening in the genital 
papillae. 

UGP UP

   
O 
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8.4 MT-feed preparation 
Step 1 
1)  Commercial feed (40% protein) is used.  
2)  Feed is grinded to 0.3-0.5 mm and 0.5-1.0  

mm feed using 0.3, 0.5 and 1.0 mm mesh 
sieves according as fish size (Pic.38) . 

 
Step 2 
3) Dissolve 3 g of 17-α methyltestosterone 

(MT; Argent Chemicals) in 2 ℓ of 95% 
ethanol alcohol to prepare the stock 
solution (Pic. 39) . 

 
Step 3  
4)  Thoroughly mix 200 ml of the stock 

solution with 1kg of mash feed using 
handy spray (Pic. 40). 

  
Pic. 34. Appearing of swim-up 
fry. 

Pic. 35. < 10mm TL swim-up fry 
 

  
Pic. 36. Collection of swim-up 
fry by scoop net. 

Pic. 37. Sorting and counting of 
collected fry. 

 
Pic. 38.  Sieving of commercial feed 
according as fish size. 

 
Pic. 39. Chemicals for making 
MT-feed. MT (left) and Ethanol 
alcohol (Right) 
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Step 4  
5) The moist feed is air dried out of direct sunlight and sometime stirred in the mixer 

until dry then stored in the container under dark (Pic. 41).  
 
 
 
 
 
 
 
 
 
 
 
 

8.5 Preparation of hapa  
Before stocking the fry collected from the spawning pond, hapas are set up in the 

pond for stocking the collected fry for the MT feed feeding. The Hapa is the inverted 
commercial mosquito net. The size is 1.7x1.8x1.7 m with < 2mm mesh size. While 
floating feeding flame (0.6x0.6 m) is made by the wood, and is set up in the center of 
hapa in order to protect the scattering of powder feed. 

 
8.6 The fry and feeding management 

          Four thousand counted swim-up fry is 
transferred and stocked into a hapa (Pic. 42).   
Afterwards, feeding is started and MT feed 
is given according as the fish growth. Table 
4 shows the feeding scheme for sex reversal 
of tilapia fry.  Feeding is done 4 times 
daily for 3 weeks. In every week, the 
stocking density of fry is reduced from 
4,000 fry to 2,000 fry in the 2nd week, and 
then from 2,000 fry to 1,000 fry in the 3rd 
week. Consequently 4 hapas are needed for 4,000-MT seed production. Fry after 3 
weeks old is released directly to the pond. Survival is expected to be >90%, and fish 

  

Pic. 40. Mixing feed and MT solution 
using a handy spray. 

Pic. 41. Storing of MT-feed under dark.  
 
 

 
Pic. 42. Hapa net (2x2m) for rearing 
fry of Tilapia. 
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reach to approximately 0.3 g. In this time forward, normal feed without MT is given to 
fish.  

 
 

After releasing fish from hapa to pond, feed is given at the rate of 15% of body 
weight for one month. Afterwards the feeding amount is reduced according as the fish 
growth from 15% to 4% in body weight. Tilapia attains approximately 50 g size after 3 
month rearing. Feeding is given 3 times a day using commercial feed containing 0.5 and 
1.0mm pellet (40% protein). Appearance of male performs 99%. 

 
8.7 Harvest and transport 

Harvesting procedure is as same as its Carps. Harvesting should be done in the 
morning that water temperature is not rising yet.  Feeding is stopped one day before 
harvesting. The seed will be cough by the seine net (6mm mesh) as the order. Seeds are 
carefully carried from the pond to the shipping place by plastic container with water. Do 
not carry the seed without water by scope net due to the happening by stress mortality later. 

         Regarding the transporting of seeds, method of MT treated Tilapia seed packing is as 
same as Carps seed. We also use the plastic bag (60 x100 cm; 10L water with oxygen gas) with 

stocking density of 1000 fry (2.5-3cm TL), and in case of MT treated 50g-tilapia transporting, 
the number of stocking is about 60 fish per bag. Transport should be done early in the 
morning or late in the afternoon.  

 

Table 4.  Rearing management for hapa net (2x2m) rearing. 

 

 
 

Age (old) Initial fry
Feed (g)/4
times a day

Feed size
(mm)

1st week 4,000 9 0.3-0.5
2nd week 38 0.5-1.0
3rd week 60 0.5-1.0 1,000 1,000 1,000 1,000

No. of fry in a hapa (2.0x2.0x1.5m)

4,000
2,000 2,000



 



 

添付資料 8 
（業務完了報告書） 

 
 
 
 
 

 

JCC 開催記録 
（出席者リスト、議事録、ミニッツ） 
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