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Part I 

General Information 

1.1 Introduction 

The Government of Lao People’s Democratic Republic (GoL) and International Fund for 

Agriculture Development (IFAD) agree to allocate IFAD’s 11th country allocation to the 

funding of the ‘Partnerships for Irrigation and Commercialisation of Smallholders Agriculture 

(PICSA)’ Project. This Project is designed as part of a regional programme, supported by 

Asian Development Bank (ADB), European Union (EU), the German Ministry for Economic 

Cooperation and Development (BMZ) and the Green Climate Fund (GCF). PICSA provides 

irrigation management and market linkage support to irrigation systems rehabilitated under 

the Sustainable Rural Infrastructure and Watershed Management Sector Project 

(SRIWMSP, ADB/EU-funded); as well as to other irrigated areas and their environs. Both 

SRIWMSP and PICSA benefit from conservation measures in the upper catchments 

supported through the Lao PDR Emission Reductions Program through Improved 

Governance and Sustainable Forest Landscape Management (ERP, BMZ/GCF-funded, to 

be implemented by GIZ). SRIWMSP and PICSA converge on the development of irrigated 

high value crops, especially in the dry season; and complement each other’s coverage in 

supporting improved nutritional practices in the four northern provinces of Houaphan, Xieng 

Khouang, LuangPrabang and Xayaboury. 

PICSA’s immediate rationale is that higher profits from irrigation systems enable water user 

groups to finance operation, maintenance and minor system modifications – and thereby to 

sustain their systems. The wider rationale is that intensified commercial smallholder 

agriculture in the farming system centred on irrigated wetlands constitutes a strong driver for 

local socio-economic development, improved nutritional intake and sustainable use of 

natural resources.   

1.2 Objective of PWM Guideline 

PWM guideline is developed for training and guidance Water User Group (WUG) to maintain 

their infrastructure (including the financing thereof); to operate the infrastructure (including 

water distribution and differential access to land in the dry season); and to improve the 

infrastructure (by small modifications that allow diversification of irrigated crops, including 

modifications supported by the Farmer Group Investment Facility).  

1.3 Goal of PWM guideline 

The 440 WUGs in the PICSA project area will be trained on water management for producing 

high value crops or their priorities (at least 40% of total irrigated land will be produced high 

value crop in dry season with no issue on water shortage). 

1.4 Scope of PWM guideline 

PWM guideline is developed for training PICSA’s WUGs in fourth northern provinces 

Xiengkhouang, Houaphan, Louangphabang and Saiyaboury, focusing on WUG that has 
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member more than ten members in the existing irrigation schemes, as well as new groups 

formed after investments are made in small-scale irrigation on sloping land. This guideline 

will be improved after one-year implementation. Once the project end, DoI could use this 

guideline for application to other area. 

1.5 Organization of WUG 

• Government Agency consists of DoI, PAFO, DAFO and other relevant office in district 

levels.  

• Consultation team is consisted of village authority, district authority and other relevant 

office in the district. They have a role to take lead on the WUG development and 

improvement in order to make sure that in-line with the district socio-economic 

development plan such as agriculture production, industrial, commercial, administration 

and etc. supporting WUG on the water management, irrigation improvement and 

maintenance that will use by the community as the policy of party and government of 

Lao PDR.  

• Water User Group is an organization/group that official established by government 

authority to be used, managed and maintained irrigation scheme in order to benefit and 

sustainable us which they have their organization chart, role and responsibilities, 

regulation, equitable, a clear work plan, reporting, and transparency under coaching 

and leading by WUG committee.  

• Water unit: This unit establish by WUG under selection by WUG committee and 

member in order to administration in each canal that which consist of head and deputy 

head of water unit and its members.   

Please noted that role and responsibility of each organization was mentioned in the WUG 

regulation and Irrigation law in 2012. 

1.6 Role and responsibility of WUG committee and member 

❖ Chair-man of WUG 

- Formulate general policy and take lead of WUG activity; 

- Sign relevant documents like agreement, reporting, planning, and other 

administration; 

- Establish units for coordination with WUG committee according to with their role and 

responsibility; 

- Leading and coaching co-chair of WUG to implement WUG activity according to their 

roles and responsibilities in order to achieve WUG’s goal; 

- Make decision and solve problem or conflict that occurs within WUG; 

- Review and approve WUG monthly, quarterly and yearly reports; 

- Attend meeting of WUG, committee meeting and other meeting or training relative to 

WUG activity; 

- Hand over the work to co-chairman when not available or inconvenience; 

- Coordinate with relevant parties on implementation of WUG activity; 

- Review and approve irrigation structure maintenance plan, irrigation improvement, 

water distribution and water collection fee; 
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- Implementation other tasks that mentioned in the relevant law. 

❖ Cho-chairman WUG (Responsible for water management and irrigation structure 

maintenance) 

- Have the right to work and decide on problems solving on behalf of the chairperson 

when the chairperson is not available; 

- Develop irrigation structure repair, maintenance and improvement, water distribution, 

and water collection fee plans in each season; 

- Attend annual WUG meeting on monitoring and evaluation, and develop a report on 

achievement, challenge/issue, and problem solving and submit to chairperson of 

WUG review and approve prior further submission to DAFO/PAFO or DOI; 

- Implementation WUG activity in close with each unit on irrigation structure repair, 

improvement and maintenance, and water distribution; 

- Take lead on study tour/training or knowledge exchange on water management, 

structure repair and maintenance; 

- Other tasks that assign by chairperson of WUG. 

- Cho-chairman of WUG (responsible for administration and planning)  

- Summary income and expenditure of WUG and report to WUG committee and 

member to acknowledge in each season; 

- Record WUG inventory, materials, equipment and etc.; 

- Develop internal regulation for water fee, registration fee, fine, maintenance cost; 

- Collect water fee, registration fee, fine and maintenance cost prior hand over to casher 

or deposit to WUG bank account; 

- Save all the cash and make sure that is not lost; 

- Keep the bank account and withdraw money when is need; 

❖ WUG member 

- Provide a clear crop production area and crop types; 

- Provide recommendation and raise voice on WUG management, improvement, 

maintenance and etc.; 

- Implementation of irrigation structure repair, maintenance and improvement plan; 

- Attend on the seasonal survey and planning on crop production; 

- Pay irrigation water fee, fine fee and other additional irrigation repair cost as agreed 

and reasonable; 

- Contribute labour, available resource or tools on the irrigation structure repair, 

maintenance and improvement; 

- Producing other crops that needs less water than rice but get more productivity in 

order to reduce water scarcity; 

- Use relevant irrigation technologies/method to save water but get more productivity; 

- Use irrigation scheme affective and get benefit from it as much as possible 

especially production high value crop in dry season; 

- Attend relevant meeting/training on water management, water distribution as well as 

watershed management and protection;  
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Part II. 

On-Farm Water Management 

2.1 Water Management for Crop Production 

Water is a natural resource that plays a critical input for agricultural production and food 

security. Due to population growth, urbanization, and climate change, competition for water 

resources is expected to increase, with a particular impact on agriculture. Inter-sectoral water 

re-allocations and significant shifts of water away from agriculture will also need to be 

accompanied by improvements in water use efficiency and improvements in water delivery 

systems (improve canal line, use pipe line, use modern water technology like drip, sprinkler 

and furrow) and crop type of crop production. Water use for agriculture production may come 

from different sources as below: 

2.1.1 Surface Water 

Surface water consists of river, stream, pond and reservoir, using this water for crop 

production may need to build small, medium or large irrigation schemes. The irrigation 

scheme may need water pump or gravity depending on the topography between intake and 

irrigated area.  

2.1.2 Ground Water 

Groundwater plays an important role for agricultural land where absent surface water and 

rainfall.  It could be drilled a well or deep borehole to take water from the ground to irrigate 

crops. This method may need a submersible water pump or a surface water pump that 

consumes solar power or electricity to withdraw water to irrigated area. Internal Water 

Management Institute (IWMI), National Agriculture and Forestry Research (NAFRI) and 

National University of Laos (NUoL) had been studied and tested using groundwater for small 

agriculture production scheme in Laos, especially in Vientiane capital and Vientiane 

province. The results show that in term of quality and quantity as well as economic is also 

suitable for small irrigation in household or where lack surface water. 

2.1.3 Rain  

2.1.4 Water from moisture in the soil and on the air  

Using moisture on the soil from wet season to gather with the moisture from cool season for 

producing high value crop in irrigated land is also a good option for farmer where absent 

surface and ground water or lack of irrigation water. Producing high value crop using 

moisture need to be well prepare after wet season end or after rice harvesting.  

2.2 Water Technology 

There are various technologies for water application to crops, selecting which methods is 

dependent on Human factors like labour and management, training and skills. Economic 

factors include the costs of labour, capital and energy in relation to expectable returns. Not 

all of the relevant factors can be defined or weighed quantitatively in each case, so often the 
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decision as to which system to select rests in part on subjective preferences rather than 

explicit analysis. The crop water application methodology could be divided as sprinkler, drip, 

furrow and localization irrigation systems, more detail of each system is mentioned as below:   

2.2.1 Sprinkler irrigation system 

The sprinkler irrigation system is a method of applying irrigation water to crops which is like 

natural precipitation. Water is distributed from a system of pipes usually by pumping or high 

slop and then sprayed through sprinklers so that it turns into small water drops which then 

fall to the land. The pump of pleasure from high elevation provides the system, sprinklers, 

and functioning conditions that must be intended to enable an identical function of water. 

❖ Suitable soils Sprinklers are greatest suited to sandy soils with high penetration rates 

even though they are flexible to the majority of soils. The average application rate 

from the sprinklers (in mm/hour) is always selected to be less than the basic infiltration 

rate of the soil, so that surface pounding and runoff can be avoided. 

❖ Suitable water It is necessary to have good clean water. Supply of water, free of 

hanging sediments, is required to avoid problems of sprinkler nozzle blockage and 

spoiling the crop by coating it with sediment. 

❖ Suitable slopes Sprinkler irrigation is adjustable to any farmable slope, whether 

uniform or undulating. All lateral pipes that are used to supply water to the sprinklers 

should be laid along the land contour if possible since this results in minimum pressure 

changes at the sprinklers and provide uniform irrigation. 

❖ Suitable crop Sprinkler irrigation is good for most of the row, field and tree crops and 

water can be sprayed over or under the crop canopy. However, large sprinklers are 

never suited for irrigation of light crops as lettuce because the large water drops 

produced by the sprinklers may damage the crop. 

❖ Sprinkler System Layout A common sprinkler irrigation system will consist of the 

following components: Pump unit, Mainline, and sub mainline, Laterals and 

Sprinklers.  

❖ Types of sprinkler systems consist of permanent systems and semi-portable systems. 

❖ Estimation capital for investment sprinkler system in Lao PDR 

Picture 1. Sprinkler system 
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Source: https://www.kasetkawna.com/  

2.2.2 Drip irrigation system 

FAO (1990) mentioned that drip irrigation is well recognized as one of the most efficient 

technologies of watering crops that evolved to fit small, medium, and large fields and to 

minimize management and labor requirements. Drip irrigation refers to a variety of irrigation 

methods in which water is delivered directly to small area/plant root systems through emitters 

or applicators placed along a water delivery line (typically a polyethylene hose). It reduces 

the loss of water due to evaporation which is very common in other types of irrigation 

methods like sprinkler and flooding systems. 

❖ Suitable crop 

Drip irrigation is most suitable for row crops (vegetables, soft fruit), tree, and vine crops 

where one or more emitters can be provided for each plant. Generally, only high-value 

crops are considered because of the high capital costs of installing a drip system. 

❖ Suitable slopes  

Drip irrigation is adaptable to any farmable slope. Normally the crop would be planted 

along contour lines and the water supply pipes (laterals) would be laid along the contour 

also. This is done to minimize changes in emitter discharge as a result of land elevation 

changes. 

❖ Suitable soils 

Drip irrigation is suitable for most soils. On clay soils, water must be applied slowly to 

avoid surface water ponding and runoff. On sandy soils, higher emitter discharge rates 

will be needed to ensure adequate lateral wetting of the soil. 
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❖ Suitable irrigation water  

One of the main problems with drip irrigation is the blockage of the emitters. All 

emitters have very small waterways ranging from 0.2-2.0 mm in diameter and these 

can become blocked if the water is not clean. Thus, irrigation water needs to be free 

of sediments. If this is not so then filtration of the irrigation water will be needed. 

Blockage may also occur if the water contains algae, fertilizer deposits, and dissolved 

chemicals that precipitate such as calcium and iron. Filtration may remove some of 

the materials but the problem may be complex to solve and requires an experienced 

engineer or consultation with the equipment dealer. 

Drip irrigation is particularly suitable for the water of poor quality (saline water). 

Dripping water to individual plants also means that the method can be very efficient 

in water use. For this reason, it is most suitable when water is scarce. 

❖ Advantages of Drip Irrigation  

Drip irrigation can: 1, It saves about 30-60 % of water using which more area can be 

irrigated. It enables a higher yield of good quality produce. 2, It saves labor as well 

as fertilizers. 3, It helps to control soil erosion. 4, Water use efficiency of drip 

irrigation is around 90%. 5, Saline water can be used for irrigation by this system. 

❖ Drip System Layout  

Drip irrigation consists of the following components: Pump unit/high elevation 

between the water source and crop area, control head/filter, main and sub-main 

lines, and laterals Emitters or drippers. 

- The pump unit takes water from the source and provides the right pressure for 

delivery into the pipe system; 

- The control head consists of valves to control the discharge and pressure In the 

entire system. It may also have filters to clear the water. Common types of filters 

include screen filters and graded sand filters which remove fine material suspended 

in the water. Some control head units contain a fertilizer or nutrient tank. These 

slowly add a measured dose of fertilizer into the water during irrigation. This is one 

of the major advantages of drip irrigation over other methods; 

- Mainlines, sub mains and laterals supply water from the control head into the fields. 

They are usually made from PVC or polyethylene hose and should be buried below 

ground because they easily degrade when exposed to direct solar radiation. Lateral 

pipes are usually 13-32 mm in diameter. 

- Emitters or drippers are devices used to control the discharge of water from the 

lateral to the plants. They are usually spaced more than 1 meter apart with one or 

more emitters used for a single plant such as a tree. For row crops more closely, 

spaced emitters may be used to wet a strip of soil. Many different emitter designs 

have been produced in recent years. The basis of design is to produce an emitter 

that will provide a specified constant discharge that does not vary much with 

pressure changes, and does not block easily. Various types of emitters are shown 

in Figure 61 and Figure 62. Figure 63 gives an example of sub-lateral loops. 
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❖ Estimate capital cost for drip irrigation in Lao PDR 

 

Picture 2. Example of drip irrigation system 

  

Source: https://www.irrigationaustralia.com.au/  

2.2.3 Furrow irrigation system 

Furrow irrigation is surface irrigation in which water is applied to the field from open ditches 

or pipes through small channels or furrows. The entire field is divided into furrows, small and 

parallel channels, which carry water through the field. The crop is usually grown on the ridges 

between the furrows. 

Maintenance of Furrows After construction the furrow system should be maintained regularly; 

during irrigation, it should be checked if water reaches the downstream end of all furrows. 

There should be no dry spots or places where water stays ponding. Overtopping of ridges 

should not occur. The field channels and drains should be kept free from weeds. 
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Source: www.alamy.com 

2.2.4 Localized irrigation system 

2.3 Crop Water Application  

2.3.1 Crop development stage 

2.3.2 Crop Water requirement  

 

Part III.  

Potential Production High-value Crops on Irrigated Land 
 

3.1 Land arrangement for producing high value crop 

3.2 Potential high value crops  

 

Part IV.  

PICSA’ Participatory Water Management 
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Step by step of implementation PICSA’ Participatory Water Management Guideline 

Step Activity Methods Responsibility 

1. Capacity building to 
WUG and village 
authority 

2 representatives of WUG and 1 village 
authority will be invited and trained on 
Irrigation Improvement and Management 
at district level or where success on water 
management for producing high value 
crop.  

OFWM specialist, 
O&M advisor and 
Division of O&M, 
DoI 

2. WUG consultation 
meeting 

All WUG member (including wife and 
husband) will be invited to WUG office or 
Village hall to discuss the potential of 
irrigation improvement for producing high 
value crop on their irrigated land. 
Interesting WUG member need to register 
with WUG committee (use the form …) 
after that village authority have to input the 
status of each member (household) before 
submission to District level.  

WUG committee 
and village 
authority 

3. Support WUG member 
on the application FGGI 
for irrigation structure 
improvement 

After district staff receives a list of WUG 
member on potential of irrigation 
improvement. The district staffs have to 
identify, investigate and facility study 
together with each WUG member or group, 
and then help them to prepare a technical 
and financial proposal in order to apply 
matching grant (FGIF).  

District 
Implementation 
Team and 
relevant offices 

4. Material or equipment 
procurement and 
implementation  

Technical and financial proposal review 
and approve as well as procurement 
materials and implementation. 

PGT, PPIT and 
Target member or 
group. 

5. WUG seasonal meeting Before cultivation each season, WUG 
committee need to invite all WUG member 
to discuss on the irrigation infrastructure 
repair or maintenance, and water 
distribution plan as well as on the water fee 
collection.  

WUG committee 

6. Seasonal 
implementation and 
monitoring 

The appointed WUG member have to 
follow and implement the plan as 
discussed in step 4. WUG committees 
needs to in close monitoring and record the 
achievement, challenge or issue. 

Appointed WUG 
member and 
WUG committee 

7. End seasonal meeting 
and plan for coming 
season 

All WUG member (including wife and 
husband) will be invited to discussion the 
end seasonal meeting. In the meeting 
WUG committee need to present the 
achievement, challenge/issue and problem 
solving as well as next year plan 
improvement.  

WUG committee 
and member 
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4.1 Capacity Building to WUG 

Two representatives of WUG (the group has more than 10 members) and one village 

authority (chairperson of the village agricultural committee) will be invited to the district level 

for training O&M methods, rules, and regulations in linking to FGIF (e.g. FGIF can be used 

for irrigation improvement, not for water user’s fee), and farming productivity and profitability 

by using irrigation water for their high-value crop or their priorities. The sessions will be 

organized for a maximum of approximately 20 participants and shall be highly interactive. If 

possible, the venue of the training will be organized at the irrigation scheme where irrigated 

land already cultivates high-value crops and successfully. After training, WUG will be able to 

improve their infrastructure by small modifications that allow diversification of irrigated crops 

supported by FGIF, maintain their infrastructure (including the financing thereof), and 

operate the infrastructure (including differential access to land in the dry season and water 

distribution). WUG group can request additional training, if need. 

4.2 WUG Consultation Meeting  

All WUG members (wife and husband) will be invited to village hall / WUG office to discuss 

the potential of producing high-value crops in their irrigated land that may use water from the 

irrigation scheme or moisture from the wet season.  In this consultation meeting, the WUG 

committee needs to highlight on PICSA goal and policy. Please noted that PICSA will support 

technical and financial to WUG on irrigation improvements like canal lining, pipeline, pumps, 

drip and sprinkler, and others essential that not available in local area. For better-off member 

households will receives 50%, medium-wealth households 75%, and poor households 100% 

of their share of financial inputs as a grant. The total of eligible expenditures cannot exceed 

USD 500 per member household”, Irrigation headworks, such as intake weirs are excluded 

from the scope of this facility. WUGs need to discuss among their family and register their 

interest and potential with the Village Authorities within 1 week after consultation meeting. 

Village authority need to check each member household status (better-off, medium-wealth 

or poor households that done during initial village assembly meetings) and make certify and 

sent to the Project team in the district. 

4.3 Support WUG Member Application of FGFI 

After review and confirmed by the project team in district level, each WUG need to fill the 

form according to FGIF guideline and submitted to PGT to review prior submission to their 

district and province review and approve. At this stage the WUG member needs to inform 

their crop production plan and cultivated area;  

Development plan for irrigation structure repair/maintenance/improvement including 

planning on water distribution/water supply and water fee (Organize Joint Committee 

Meeting). 

4.4 Materials Procurement and Implementation 
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4.5 WUG Seasonal Meeting. 

- To disuse labor and resources for system repairs/improvement (if any broken or 

need improvement);  

- Clear understanding of roles and responsibilities and their own rules and 

procedure; 

- A clear understanding of and participation in the cost-sharing plan for resources 

mobilization; 

- Ownership of WUG in planning, designing, operating, maintaining and managing 

their second or tertiary canals; 

- Present water distribution plan;  

- Present and development internal rules on water service fees; 

- Maintenance planning (development of internal rules for orderly operation and 

maintenance); 

4.6 Implementation and monitoring. 

4.7 End seasonal meeting and plan for coming season production 
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