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A. Project Introduction 

1. The project has the primary objective of increasing the profitability of smallholder farming 
in Houaphan, Louangphabang, Xaignabouli and Xiangkhouang provinces by improving 
productive rural infrastructure (PRI) including irrigation and access roads, promoting watershed 
management and improving market linkages.  The project is to focus on improving the productivity 
of irrigation schemes and diversified agricultural activities along with associated improvements in 
mobility, transport and marketing.  Food sufficiency and security with the climate proofing of PRI 
works against extreme conditions are parallel aims. 

B. Bio-engineering Definition 

2. Bio-engineering is an appropriate low cost tool for stabilising areas of soil instability and 
providing a protective ground cover to reduce the impacts of soil erosion resulting from climate 
change within Lao PDR.  It is especially appropriate where large areas of slope or areas of bare 
ground require protection against erosion.  It has unique requirements and is not appropriate for 
all sites and situations that are found in the provinces. 

C. Purpose of Guidelines 

3. The purpose of these bio-engineering guidelines is to provide the implementation agency 
with a checklist of activities to be included in the design of any construction or maintenance works 
related to rural infrastructure associated with this project.  In most cases the bio-engineering 
works are a key part of environmental mitigation and increasing resilience to climatic extremes. 

4. These guidelines are designed to identify the specific issues that need to be addressed 
within the project area and the evaluation processes to determine the bio-engineering responses 
appropriate for typical sites found in the subprojects of this study. It is also to ensure that low cost 
bio-engineering measures are used where practicable in conjunction with other engineering 
solutions to improve productive rural infrastructure. These concepts and bio-engineering practices 
can be applied to similar sites within the northern provinces. 

5. These guidelines are not a full bio-engineering manual as there have been many 
comprehensive and detailed manuals that can be used as a reference for the specific technical 
aspects to the treatment of conditions to be found within this project area.  There are other 
manuals in existence, particularly that published by the Ministry of Works and Transport in 2008, 
which is a detailed technical manual.  The following documents are readily available electronically 
and are particularly recommended. 

• Slope Maintenance Site Handbook (in Lao and English).  2008a. Scott Wilson for 
Ministry of Public Works. 

• Slope Maintenance Manual.  2008b. Scott Wilson for Ministry of Public Works. 

• Bio-engineering - Field Guidelines for Slope Protection (from Trials in Northern Viet 
Nam).  2017.  Technical Report No. 17. ICEM for the Ministry of Agriculture and Rural 
Development, and the Asian Development Bank. 

• Slope Protection Designs and Specifications (from Trials in Northern Viet Nam).  2017.  
Technical Report No. 18. ICEM for the Ministry of Agriculture and Rural Development, 
and the Asian Development Bank. 
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• Bio-engineering Report - Productive Rural Infrastructure Sector Project in the Central 
Highlands of Vietnam.  2012.  Asian Development Bank. 

D. Basic Bio-engineering Concepts 

6. Bio-engineering design must consider economic, cultural and social uses of the area as 
well as the physical environment and relevant soil erosion parameters specific the site. A good 
understanding of these parameters and their impact on the project area, including the current and 
future land management goals, is extremely important in the success of any low cost bio-
engineering program. This can be achieved by conducting a social survey in the area where bio-
engineering works are proposed well in advance of any construction works. 

7. The use of bio-engineering means to stabilise slopes or areas subject to soil erosion 
usually make use of locally available plant materials. These are often more readily acceptable to 
local rural communities than more traditional engineering approaches using high cost materials 
and equipment as it can offer communities a low-cost method to resolve local environmental 
issues. However, bio-engineering is not always the most appropriate technology for all situations 
and community inputs into the decision making process are recommended, particularly where 
there are direct impacts onto community resources and infrastructure. 

E. Bio-engineering Approaches to Slope Protection and Stabilisation - Benefits and 
Limitations 

8. Bio-engineering should not be viewed as the only solution to the range of situations to 
be addressed within the project but an approach within a range of engineering and rehabilitation 
measures.  Providing a vegetative ground cover complements engineering structures, protecting 
them from scour from surface water runoff and reducing the likelihood of erosion of the 
embankments and slopes. 

9. Plants used in a bio-engineering approach to soil stabilisation in the project can be 
vulnerable to drought, regular inundation from flood waters, soil nutrient deficiencies, road or 
canal maintenance side cast debris, grazing or trampling, and may require special management 
measures to ensure long-term project success. These need to be addressed on a case by case 
basis and should be part of the site evaluation and design check list process. 

10. Soil bio-engineering has many benefits in low cost infrastructure projects in rural Lao 
PDR. 

i. It is the only cost-effective way to protect bare soil surfaces from erosion. 

ii. It is often the best option for slope stabilisation on sensitive or steep sites with limited 
access and where the use heavy machinery is not practical or desired. 

iii. There is less reliance on heavy machinery to carry out mitigation or rehabilitation works.  
As a result, there is less soil disturbance to the specific site and costs are significantly 
reduced. 

iv. Bio-engineering works are usually carried out just prior to or during the wet season when 
construction work using heavy machinery is limited. This reduces any conflicts of working 
in the same site but it requires careful advanced planning and scheduling of the sourcing 
or propagating of appropriate plant materials.  
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v. Costs are usually limited to labour for obtaining, handling and transporting the plant 
materials to the project site and then planting them. Indigenous plant species are generally 
readily available close to the rehabilitation site and are well adapted to local climate and 
soil conditions. These may provide additional savings compared to bringing in plant 
material from another source. 

vi. The treatment of small areas using bio-engineering principles, and before the problem is 
unmanageable, will provide economic savings and minimise impacts on rural 
infrastructure However, this requires close monitoring of potential failure areas before and 
during the project implementation phase. 

vii. Once plants are established, root systems reinforce the soil layer, especially sandy soils 
along river banks where there is no cohesive soil structure. They also assist in removing 
excess moisture from the soil profile. However, the selection of plants is dependent on 
their ability to survive periods of inundation, which can seriously impact the rehabilitation 
works if the wrong species is selected. 

F. Site Evaluation and Basis of Design 

11. There are a range of bio-engineering systems and many are site specific. It is important 
to carry out a site evaluation to determine the site conditions, the predisposing or causative factors 
that are leading to the type of soil erosion, the surrounding topography and sources of surface or 
subsurface water flows and the type of natural vegetation that has become adapted to the local 
site and that provide a stable environment for vegetative growth (see Appendix 1). 

12. There is no single bio-engineering solution or system that fits each site encountered within 
the subprojects but the identification of simple systems and processes will make the application 
of bio-engineering works more readily accepted, especially where local labour input is utilised, 
and with a greater chance of long term success. 

13. Matching the correct bio-engineering technique to each rehabilitation site, or to each part 
of a large or more complicated site, requires use of one of the manuals listed above.  However, 
for most simple sites that require mainly the protection of the soil surface against erosion, Table 
1 provides a simplified summary. 

Table 1. Simplified guide to the locations and conditions for the  
most common bio-engineering techniques. 

Location Technique Advantages Disadvantages 

All bare earthworks 
surfaces 

Grass planting in lines, 
using rooted slips.  

Rapid and complete 
surface cover. 

Requires a soil surface 
without too many 
stones. 
Slow to establish on 
hard cut slopes. 

Tipped soil, old borrow 
areas, etc. 

Embankment slopes in 
filled soil 

Road cut slope in soil 

Road edge or shoulder 
in soil 

Fill slopes and backfill 
above walls 

Instant physical barrier 
that interrupts runoff. 

Can only be installed on 
slopes of 1V:1.25H or 
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Small erosion gullies or 
small seasonal stream 
channels 

Brush layers using 
hardwood cuttings from 
trees or shrubs. 

Stronger than grass. 
Often successful on 
stony debris. 

less, on unconsolidated 
materials. 

Other bare areas where 
erosion is not a problem 

Tree planting using 
potted seedlings from a 
nursery. 

Allows a long term 
forest mix of trees to be 
restored. 

Takes a long time to 
establish a complete 
cover. 
Seedlings are 
vulnerable to grazing for 
some years, so 
protection is needed. 

Any of the above, where 
it is necessary to 
establish tree cover as 
well as control erosion 

 

G. Project Planning and Implementation 

14. Any project must plan the bio-engineering process well in advance to ensure plant 
materials, labour and other resources are available. Timing of the operation is critical to the long 
term success of the bio-engineering activities. The key to bio-engineering success is to plan the 
work properly and then execute the plan.  Table 2 gives a checklist to do this in a systematic 
manner. 

15. The implementation of any bio-engineering work in Lao PDR is determined by the wet 
season and the weather conditions during the wet season. There will be days where weather 
conditions are too hot and dry for bio-engineering activities and the decision must be made to 
stop works until conditions are more favourable. This is an important aspect of the work program 
and why it is necessary to maintain a degree of flexibility during the implementation phase. 
Planting grasses or other shallow rooted species must be deferred until soil moisture conditions 
are suitable.  Even during the wet season the soil surface can dry out quickly if there is no rain for 
a number of days. 

Table 2. Bio-engineering planning and implementation checklist 

Work Phase Activities 

Site Preparation Develop a plan to coordinate all parties involved in the bio-
engineering process. The plan must be flexible in response to the 
weather conditions at the time. 

Establish clear objectives for the bio-engineering project. 

Calculate all of the works quantities and materials required. 

Schedule all work items and the responsible party. 

Identify any timing conflicts with other project work. 

Collect seeds at the appropriate time and prepare for storage. 

Arrange for the sourcing or propagating of the required plant 
materials. 

Plan any required earthworks well in advance. 

Select all the appropriate good quality tools before starting. 

Identify and remove any works hazards. 

Identify and salvage existing vegetation or topsoil for later use. 

Locate suitable storage areas for plant material and topsoil. 

Plan worker access routes on the rehabilitation site to minimise 
disturbance across the site. 

Divert surface water flows to reduce erosion on site, and install 
sediment control measures, if required. 

Implementation 
Phase 

Arrange site visit with all persons involved prior to the 
commencement of works to avoid any misunderstanding of the 
process and the flow of materials. 
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Commence collection of all live materials for use on the site 

Ensure that the plant material source delivers quality plant 
materials at the onset of the implementation work. Have a quality 
management plan for all materials developed in a nursery 

Arrange suitable storage for each vegetation type. 

Monitor potential slope failure or soil erosion sites before and 
during the implementation phase. 

Contract the workers required and train them as necessary. 

Undertake the preparation work for planting, e.g. clearing the 
surfaces and digging planting trenches. 

Undertake the actual bio-engineering planting works. 

Monitor the effectiveness of the works and take any remedial 
action that is necessary. 

 

H. Selection of Plant Materials 

16. Knowledge of the existing vegetation on similar soils and landforms in the vicinity of the 
site to be rehabilitated can assist in the selection of suitable plant material for the bio-engineering 
work. These plants are generally the best indicator species and will assist in the decision-making 
process. The input of a specialist bioengineer, local plant expert or botanist is often required to 
assist in this selection process as a considerable amount of time can be lost if the wrong species 
is used in a particular location.  

17. The selection of plants to be used is affected by the factors summarised below. 

i. Site characteristics such as topography, elevation, soil moisture conditions and nutrient 
status of the site. 

ii. The type of vegetation communities growing in similar conditions near the site.  

iii. Specific plant characteristics for the site, e.g. deep and substantial root system, long living, 
easy to propagate and yielding an abundance of planting material. They should not be 
plants that are invasive or poisonous to livestock. 

iv. Growth characteristics, e.g. forms a dense ground-cover, and has rapid growth.  

v. Ease of collection, storage and preparation of seeds, cuttings or slips. 

vi. Availability of the quantities of the correct species locally or whether they can be grown in 
a nursery in adequate quantities for the job in the time period available. 

vii. Economic and logistical constraints, i.e. the use of salvaged vegetation and topsoil from 
canal or road edges.  

viii. Availability of alternative non-indigenous species that have proven bio-engineering 
capabilities and do not pose an ecological threat or become an invasive weed pest. 

18. While a single species may be selected as the primary one for soil structural reasons, it is 
often advisable to use a mixture of species with varying but complementary characteristics.  This 
is usually essential in large or complex sites where there are a range of slope rehabilitation issues 
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and differences in soil type. Using a mixture of species on the one site allows the system to 
respond to changes in site conditions and also improves habitat values for biodiversity.  

I. Species Recommendations 

19. There are a range of suitable local species for bio-engineering works within the project 
area. The use of them depends on the particular site and the purpose. Some of these are listed 
in the table below. Grasses will be the predominant species used in the subprojects due to their 
fast growth and ability to provide a quick ground cover against surface erosion. These will be 
augmented with suitable shrubs and bamboo, especially on river banks. 

20. While it is not suited to every situation, the vetiver system is a low cost bio-engineering 
system that has application in these subprojects. It is simple to propagate the plants from slips or 
they can be planted directly into the site at the onset of the wet season. This system has been 
used extensively in Laos and the technology is readily transferred to community groups. Quality 
plant material should be sourced locally or directly from Huayson Huaysua Agriculture Service 
Centre near Vientiane. 

21. Appendix 2 lists typical species for use in bio-engineering work in the project area. This 
list is not exhaustive but provides a selection of species that are available and relatively easy to 
produce and plant in sites frequently found in the subproject areas. 

J. Practical Bio-engineering Applications for Specific Subproject Activities 

1. Irrigation Offtakes 

22. The area where bio-engineering measures for slope stabilisation will be most effective are 
the river banks associated with the irrigation offtake structures and canal banks.  Each site 
presents particular issues related to the characteristics of the river, including the extent of the rise 
and fall of the river during the wet season and periods of flooding, and, more importantly, the rate 
of decrease in the water level after peak flows. This is especially the case in those sites where 
the river banks are comprised of unconsolidated sandy deposits where the existing concrete 
structures are being undermined. The rapid drop in water levels pulls the loose sands from 
underneath the concrete pads, resulting in breakage and collapse of the rigid structures. This can 
often result in the relocation of the intake pipes and the regulating structure (stilling basin) at the 
top of the slope.  

 

Example of a damaged offtake structure. Loss 
of sandy soils from underneath concrete pipe 
support structure.  

 

Example of a defunct stilling basin. Note soil 
loss around concrete retaining wall. 
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2. Irrigation Canals 

23. The inner walls of unlined irrigation canals are critical areas where bio-engineering 
measures are required. The main objective is to retain low-growing ground cover species, 
predominantly local grasses, on the unlined inner wall to provide a dense mat that is resistant to 
water action when the irrigation canal is in use. While water flows may not be fast, the wall is 
subject to being worn away, leading to the subsequent deposition of sediments in lower lying 
sections of the canal. 

24.  Larger shrubs and small trees that are left to develop beyond the seedling stage have the 
potential to damage the canal, leading to the weakening of the canal wall and subsequent failure, 
especially after long periods of inundation as a result of flooding. Shrubs and small trees must be 
removed from the canal wall, including the stumps, before they become established with a large 
root system. The use of turf or sods of grass to repair the damaged inner wall where these tree 
roots have been removed is required so that the grasses can form a dense protective ground 
cover. This requires vigilance and a regular maintenance program to ensure canal walls do not 
deteriorate as a result of uncontrolled vegetative growth. 

 

Removal of woody weeds and stumps is 
necessary to prevent obstruction of irrigation 
canals and to protect inner canal banks from 
deterioration.  

 

Irrigation canal alongside a farm access road 
with good ground cover species on an 
adjacent inner canal wall. 

3. Access Roads 

25. Road embankments and small cut and fill slopes on both district roads and farm access 
tracks within the subproject areas can benefit from simple bio-engineering applications.  This is 
particularly the case in areas of uncohesive soils where there is constant erosion of exposed road 
cuttings, and subsequent deposition in low lying areas.  These are soils that structurally unstable 
and disperse as a result of rainfall action or overland flows into basic particles of sand, silt and 
clay. 

26. The establishment of one or two rows of grass along the contour on and above the cut 
slope will provide protection against bank collapse at this site and provide some structural strength 
to the road side bank (see picture below). Surface water management associated with the planting 
of any vegetation is a critical factor in ensuring the success of bio-engineering efforts on such 
sites. 
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Deposition of uncohesive sediments on low 
lying land, blocking a culvert inlet. 

 

Bank collapse due to incohesive soils. 

 

4. Roads in Steeper Terrain 

27. These sites require more specialised inputs in terms of plant selection and the type of 
engineering and bio-engineering responses for slope protection.  However, the basic principles 
of surface water controls and the construction of drainage features, including within the site to be 
treated, are a prerequisite to the successful establishment of any bio-engineering response. This 
is to ensure the treated site does not have excess surface water flows, resulting in severe rill and 
gully erosion.  This can result in the deposition of sediment into streams and onto agricultural 
land. Without attention to this in the initial design stage of the road construction plan, all 
subsequent remedial bio-engineering works, including small slope stabilisation structures, will be 
reactive rather than following the more cost-effective pro-active approach. 

28. Surface water controls are the key factor to be incorporated into any bio-engineering 
approach to slope protection and stabilization and must be the first consideration in the design.  
A common observation in road construction in steeper hill country in Laos is the poor design and 
location of surface water drains to intercept surface water flows from above the cut slope. These 
tend to be constructed at right angles to the slope (blue lines in photos below) which increases 
the flow of water, thereby causing erosion and often collapse of the cut slope. This has obvious 
consequences for the road and creates ongoing maintenance issues.   

29. Surface water flows arriving from above must be directed away from the exposed slope 
back into the vegetation in constructed drainage lines across the slope at an angle of about 5% 
to reduce the likelihood of scour (red lines in photos below). Sediment laden water can then filter 
through the vegetation before it enters the watercourse or gully. This allows any bio-engineering 
work or natural regeneration processes to become better established on the slope.  Large grasses 
planted on the downhill side of these cross slope drains is very effective in protecting the drains 
from scouring and washing out.  It also allows natural regeneration processes to take hold and 
develop on the upper slope. Other supplementary shrub planting can be done in conjunction with 
smaller engineering works such as rock retaining walls or gabions placed along the bottom of the 
slope.  
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Drainage issues on slopes: the blue lines show the typical configuration of slope drains, 
which can contribute to erosion or small failures. The red lines show the preferred design to 
dissipate runoff water away from the road cut. 

 

30. Fill slopes and berms, where excess spoil from cut slopes is deposited, are sites where 
there is significant risk of erosion that can readily be treated with bio-engineering systems and 
simple engineering structures with water control measures. Without these, erosion can continue.  
Large grasses like vetiver have been successfully used on these sites in many parts of Laos and 
provide a good level of slope protection and stabilisation when designed and constructed under 
appropriate skilled supervision.  

31. The grass planting system, while a simple one to carry out, does require a good 
understanding of all aspects of the production, transport, propagation and planting procedures.  
Technology transfer and training of farmer groups in the preparation and careful planting of good 
quality grass slips is relatively simple but requires appropriate supervision. 

 

Vetiver grass one year after planting on a long 
fill slope in hill country. 

 

Vetiver grass planted into topsoil on a road fill 
slope. 

 

K. Bio-engineering Costs 

32. Applied bio-engineering activities associated with the subprojects vary according to the 
specific site requirements. For the simplest access road upgrade works, the revegetation 
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component relies on the salvage of topsoil and the local grass species it contains. This work 
involves the removal of topsoil along the existing road embankments, temporary stock piling of 
the material and then spreading of the material on the new road embankments. This is the 
cheapest form of road rehabilitation works and has a high degree of success. However it requires 
forward planning and scheduling of where the material is to be salvaged from, and where and 
how much is to be re-spread along the road embankments. These costs are seen as part of the 
road upgrade works and are not segregated separately for the purposes of these guidelines. 

33. The costs associated with bio-engineering approaches to slope stability and erosion 
control associated with the subprojects are generally based on local labour collecting seeds, plant 
material, propagating in nurseries, and planting on site under the direct supervision of a qualified 
plant specialist or bioengineer. A schedule of sites and proposed works at each site is required 
prior to developing a cost profile. Costs associated with the collection of plant material are usually 
limited to labour and transport.  This makes them low in comparison to the traditional engineering 
responses to soil conservation and erosion control.  

34. Costs for proven vetiver cultivars sourced from Huayson Huaysua Agriculture Service 
Centre near Vientiane are LAK 250 to 300 per slip.  However, most locally available large grass 
species will serve a similar purpose.  In all cases, initial grass slips can be planted in a suitable 
propagation area to develop into larger plants for subsequent multiplication of plant material.  A 
robust clump of a large grass can produce 30 to 50 good slips for direct planting into the 
appropriate site during the wet season. The time for development into larger clumps from which 
slips can be produced is around one year, so planning well in advance of the requirement for the 
material is essential.  

35. Another option for the propagation of vetiver is to grow the slips in polybags. This is more 
labour intensive, and therefore more costly, and requires some expertise in nursery management.  
However, it is claimed that vetiver produced in this way is more able to withstand inundation as 
the root systems has already developed.  This task could be carried out by local community 
groups under the supervision of an experienced bioengineer or a person with similar experience 
in vetiver production. 

36. Large grasses are usually planted in rows horizontally across a slope with 0.5 to 2 metres 
between the rows, depending on the angle of the slope and the soil type.  Planting is usually at a 
spacing of 10 to 12 grass slips per metre in the row.  For sandy soils at riverside irrigation canal 
offtake sites, rows should be 0.5 metre apart in order to provide a dense root network.  

37. Losses due to prolonged inundation can be expected but there should be sufficient viable 
numbers remaining to provide effective soil stabilisation when the flood waters recede. For this 
reason, grasses planted as polybag material, with a better developed root system and robust top 
growth is recommended for river bank slope protection, in combination with bamboo and live 
stakes from suitable tree species driven into the ground at right angles to the slope. 

38. Material costs for bare rooted vetiver are LAK 2500 to 3000 per linear metre if all the plants 
are purchased form Vientiane. However, if slips are planted and propagated in an accessible 
production area at a spacing of 0.5m x 0.5m, then the only costs are for the initial stocks and 
materials can be produced on an indefinite basis from the parent grass clump. 

39. A group of six trained workers can plant 1200 to 1800 linear metres per day of bare root 
grass slips, excluding the time involved with preparing the slips suitable for planting. This depends 
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on the soil type and slope. The productivity decreases to around 800 to 1200 linear metres per 
day for polybags due to the increased amount of handling and transport. 

 

Bio-engineering grass lines established on a fill slope of uncompacted soil below a highway in 
central Lao PDR. 

 
L. Bio-engineering Works Site Monitoring 

40. Site monitoring of plant survival and growth is required until they become well established.  
It may be necessary to provide water to the plants even during the wet season, as there are often 
times when there is no rain for a number of days.  With no water and high temperatures, losses 
of young plants can be very high.  Table 3 gives a checklist for assessing plant quality.  

Table 3. Bio-engineering works quality checklist 

Focus Quality Checklist Yes / No 

Work site Has the entire site been fully planted, no gaps or areas missed out?  

Are the right plants used in the right place?  

Is the site stable enough to allow plants to become established?  

Does the site look complete, including site drainage?  

Is there access by domestic livestock?  

Is the site fenced from livestock?  

Single plants Are the plants wilting? Do they require water?  

Are the plants robust and healthy looking?  

Are they growing fast with many new shoots?  

Are leaves discoloured, yellowed, during wet season?  

Is there insect damage on leaves or shoots?  

Are plants affected by disease, fungus?  

Is there grazing damage or trampling of plants by livestock?  

Grass lines Are slips planted at correct spacing within and between rows?  

Has the entire site been treated correctly?  
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Are slips planted at the right depth?  

Are slips firmly planted in the ground?  

Are lines straight and to specification?  

Do grasses require supplementary water?  

Are grasses growing? Replace as required  

Is there grazing damage or trampling of plants by livestock?  
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Appendix 1. Site Evaluation and Basis of Design Checklist 
 
 

Site Evaluation and Basis of Design Checklist 

Climate Period of rainfall, maximum  and minimum 

Site subject to flooding? 

Duration of flooding – days 

Topography Slope angle 

Terrain feature, e.g. embankment, stream bank, cut 
slope, fill slope 

Aspect N, S, E, W 

Elevation of project area – height above sea level 

Soils Underlying geology 

Soil type 

Soil moisture conditions, wetness, site drainage 

Root and moisture permeability, site hardness factor 

Soil conditions adjacent to site 

Nutrient status 

Water 
management 

Stream type and condition 

Location of natural drainage lines 

Areas of overland flow on roads, source of surface 
water flows 

Areas for safe water disposal 

Condition of culverts and ditches, side drains 

Vegetation  Plant types, species and abundance near site 

Location of plant and seed collection areas 

Local capacity for production of other plant species 

Erosion 
Processes 

Type of erosion processes at the site, e.g. canal or 
stream bank, slip, gully, mass movement, or a mixture 

Source of subsurface and surface flows to site 

Type of material, e.g. canal embankment, road cut, 
unconsolidated soil 

Condition and trend of soil erosion at site 

Works Site Dimensions of the area requiring treatment 
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Appendix 2. Examples of Plants Suitable for Bio-engineering in Laos 
 

Lao 
name 

Species 
Name 

Typical Specimens Advantages Comments 

Nyar 
kha 

Roofing grass 

Imperata 
cylindrica 

 

Readily available 
in rural areas, 
easy to collect 
and transport. 

Plant as rhizome 
or seed. 

Tolerates wet and 
dry seasons. 
Suited for 
maintaining soil 
structure, erosion 
control. 

Leaves used for 
house roofing. 

Grows on a wide 
range of sites, 
but it prefers 
damp locations 
with a fine-
textured soil.  

The most widely 
used NTFP, 
hence valuable to 
farmers.  

This species can 
readily become a 
major weed pest 
and needs to be 
monitored. 

Nyar 
phaek, 
fek, hom 

Vetiver grass 

Vetiver 
zizanioides 

 

A sterile cultivar 
that does not 
spread into 
valuable land. 

Deep rooted and 
high root strength. 

Very suitable for 
erosion control, 
especially on fill 
slopes, steam 
banks, soil 
disposal sites. 

Easy to propagate 
in nursery. Plant 
as bare root or 
poly bag stock. 

Not to be 
confused with 
local vetiver 
species which 
are not 
recommended for 
bio-engineering 
work. 

Available from 
the Huayson 
Huaysua 
Agriculture 
Development and 
Service Centre 
(20 km north of 
Vientiane). 

Houa 
sikhai 

Lemon grass 

Cymbopogon 
excavatus 

 

Easy to plant as 
small clumps.  

Grows in most soil 
types, especially 
sandy and 
gravelly soil.  

Local use as a 
cash crop and for 
cooking 

Readily accepted 
by communities. 

Recommended 
along irrigation 
canals. 

Commonly found 
around villages. 

Can be planted 
year around with 
adequate water, 
but better during 
wet season. 

Easily managed 
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Plant 3-4 culms 
per hole at 1.5 m 
centres. 

Lao 
name 

Species 
Name 

Typical Specimens Advantages Comments 

Nyar 
khouak 

Broad leaf 
carpet grass 

Axonopus 
compressus 

 

Tolerates drought 
and heavy 
grazing by 
animals. 

Grows on poor 
soils, spreads 
quickly. 

Forms dense mat 
and protects soil 
from erosion. 

Easy to transplant 
as turf sods 
containing 
stolons onto a 
prepared site. 

Local grass 
commonly found 
along roadsides, 
open grass 
areas. 

Does not 
withstand 
prolonged 
flooding. 

 

 

 

 Love grass 

Chrysopogon 
aciculatis 

 

Vigorous 
creeping grass 
with tough 
rhizomes. 

Able to resist 
hard grazing. 

Easy to transplant 
as turf sods 
containing carpet 
grass onto a 
prepared site. 

Very good for 
erosion control. 

Very common 
grass, and 
usually grows in 
association with 
carpet grass. 

Ton 
Teua 
Nam 

Pandanus, 
Pandan 

Pandanus spp 

 Tolerates floods 
and long periods 
of inundation.  

Widely found 
along all river 
banks. 

Stems are strong 
and can 
withstand flood 
flows. 

Planted as young 
stems directly into 
the soil or as 
seedlings. 

 

Lao mats are 
made from the 
leaves. 

Not planted as a 
cash crop due to 
relative 
abundance of 
plants.  
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Lao 
name 

Species 
Name 

Typical Specimens Advantages Comments 

Ton Or / 
Ton Lao 

Reed grass 

 

 Easy to 
transplant 
as roots or 
small sods. 

Tolerates 
flowing 
water and 
inundation. 

Rhizomes 
quickly 
recover after 
dry season 
when first 
rains come. 

Provides 
dense 
ground 
cover on 
river banks 
and reduces 
erosion. 

Native perennial found 
naturally along river 
beaches.  

The widely broad 
planting technique on 
the river beach is 
suggested to carry 
out. The 20 cm x 20 
cm is the best spacing 
to plant. 

 

Mai 
paipa 

Wild bamboo  

Bambusa 
arundiana 
var. spinosa 
Rez 

 Found 
naturally 
along river 
banks in 
central and 
southern 
Lao. 

Can 
withstand 
inundation.  

Plant as 
young 
stumps (1m 
stems) with 
roots into 
holes on 
river bank. 

This species is 
smaller than village 
bamboo (Bambusa 
blumeana), which can 
also be used. 

 

Ton khai Homonoia 

Homonoia 
riparia 

 Very 
common 
species with 
large deep 
root system. 

Tolerates 
periods of 
inundation. 

Plant as 
rooted 
cuttings. 

Native tree species 
found on river banks 
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Requires 
nursery 
propagation 
for best 
results. 

 
 


