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A reliable water supply all year round – what role can forest restoration play? 

(See proposal 5.2)  
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INTRODUCTION 

Stephen Elliott1 

The two main objectives of the workshop on Forest Restoration for Wildlife 

Conservation were: 

1. To prepare an agenda for the advancement of research on forest restoration for 

wildlife conservation in Southeast Asia’s seasonally dry tropical forests.  

2. To establish a protocol for the exchange of information on forest restoration research 

throughout Southeast Asia.  

These objectives were achieved by dividing workshop participants into 3 small 

discussion groups (comprising 15-20 persons each), which simultaneously considered each 

main workshop topic, following presentation of the papers printed in parts 2-6 of these 

proceedings. The discussion groups were provided with guidance in the form of lists of 

questions (see appendix) to help them to i) identify gaps in knowledge concerning each of 

the main workshop topics, ii) prioritise the most important areas requiring urgent research 

and iii) suggest outline research ideas to fill those gaps in knowledge considered to be of 

highest priority. Discussion group chairpersons presented the research suggestions from each 

group to the whole assembly for feedback. A total of 136 topics were suggested for further 

research. Several of these were similar in nature and have been amalgamated or grouped 

together in this report.  

On the final day of the workshop, participants were asked to nominate 10 topics they 

considered were the most important and 3 requiring further research most urgently. The most 

important topics that the majority of workshop participants nominated for urgent attention 

were plantation design (species composition, size, positioning etc.), seed dispersal and fire 

management. Masakazu Kashio cautioned workshop participants on the inadequacies 

inherent in ranking research priorities by rapid simple vote. Therefore, the detailed research 

proposals presented below cover not only those topics nominated as urgent and/or important 

by vote, but also those that may have received fewer votes but had strong consensus across 

all discussion groups (revealed when discussion group chairs presented their conclusions).  

Based on notes taken during discussion and feedback sessions, members of the editorial 

committee drafted the outline research proposals presented below. Inevitably, to make the 

proposals complete, the editorial committee had to add some essential details that were not 

fully worked through in the limited time of the workshop. However, members of the editorial 

committee have been in constant contact with the primary advocates of each proposed topic 

and we feel that the agenda is a true representation of the consensus reached at the workshop. 

Other topics of lower priority suggested by some (but not all) of the discussion groups and 

those that did not receive many votes, are briefly listed at the end.  

                                                         
1 Forest Restoration Research Unit, Biology Department, Faculty of Science, Chiang Mai University, 

Chiang Mai, 50200, Thailand. 
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1. PLANTATION DESIGN 

Introduction 

Plantation design is a broad concept that first arose during the workshop in the session 

on accelerated natural regeneration (ANR) and in nearly every plenary session and discussion 

group thereafter. It was felt that a greater understanding of the conditions under which ANR 

could contribute towards forest restoration was needed (1.1), so that plantations could be 

designed to maximise the combined benefits of both ANR and tree planting.  

In planted plots, plantation design includes which tree species are selected and their 

relative proportions in the planting mix, planting density, the number of different tree species 

planted in each plot and the positioning of plots relative to nearest forest. Whilst planting too 

many trees or too many species is a waste of resources, planting too few could result in poor 

quality, low diversity habitat for wildlife or ultimately plantation failure. The need to 

establish a series of experimental plots to examine the costs and benefits of these various 

aspects of plantation design was seen as an urgent priority (1.2).  

Enhancing the value of plantations as wildlife habitat by providing specialised resources, 

such as refuges, nesting sites etc. could be an effective technique to ensure that newly 

established plantations are more rapidly colonised by plants and animals. Although such 

techniques have been developed for temperate countries, very little work has been done on 

this in Southeast Asia. Further experiments on this approach were therefore considered highly 

useful (1.3).  

Although many tree-planting programmes are underway in Southeast Asia, almost no 

monitoring of wildlife in restored forest areas is being undertaken. This means that the 

relative success or failure of plantation designs currently in use is not adequately assessed in 

terms of wildlife conservation. Therefore, the benefits of restored forests for wildlife are often 

undervalued or ignored because they are not quantified. In order to assess the effects of the 

various aspects of plantation design, more efficient monitoring of wildlife was seen as 

essential (1.4)2.  

 

Stephen Elliott 

                                                         
2 See also TUCKER in Part 5 of these proceedings. 
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1.1 Assessing the potential of degraded sites for restoration by accelerated natural 

regeneration (ANR) 

Rationale 

Accelerated natural regeneration (ANR) is a cost-effective approach to forest restoration, 

based on encouraging natural plant succession. However, it is only appropriate where 

sufficient woody regeneration already exists or where a source of seeds exists nearby. This 

research project is proposed to develop protocols and indices to rapidly assess sites for their 

potential for restoration by ANR. 

 

Objectives 

1. To determine the maximum distance from the nearest forest seed source at which 

ANR will be effective. 

2. To determine which soil and vegetation parameters predict the potential of a site to 

be successfully restored by ANR. 

3. To develop site assessment indices based on these parameters. 

 

Methodology 

Establish long-term sample plots within cleared areas at exponentially increasing 

distances from the nearest forest edge up to a distance of several kilometres. Replicate to 

include different levels of disturbance. In each plot, measure the number of tree seeds and 

species in the soil seed bank and seed rain to establish the maximum distance that seeds are 

dispersed from the forest. Within that distance, measure the following variables in sample 

plots:  

1. Density and species composition of the tree seedling community; mean seedling 

heights (absolute and relative to weed canopy) and basal areas.  

2. Soil: horizon depths, organic matter, field capacity, maximum daytime temperature, 

selected “indicator” micro-organisms. 

3. Species diversity of wildlife and population density of key wildlife species. 

Repeat seed and seedling measurements in sites of different known ages or, where 

possible, in consecutive years to create a dynamic model of regeneration over time. Compare 

seedling and soil variables to see which best predict regeneration outcome.  

 

Expected Outputs 

1. Guidelines relating ANR potential with distance to nearest seed source. 

2. A protocol for surveying site vegetation (e.g. number and size of plots, variables to 

be recorded). 

3. Interpretive index to predict regeneration rate (e.g. time to canopy coverage) from 

site vegetation and soil data. 

4. Identification of tree species unable to establish by ANR and recommendations for 

enrichment planting. 

 

Drafted by Kate Hardwick 
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1.2 Establishing experimental plots to determine optimal plantation design 

Rationale 

Many aspects of plantation design are arbitrary or inherited from commercial forestry 

and their effects on wildlife have not been adequately researched. For example opinions at 

the workshop about planting density varied from the traditional 4x4m spacing, often used in 

commercial forestry, to 3 trees/m2 for the intensive Miyawaki method. Many participants felt 

that the basis for these densities was obscure and their effects on wildlife had not been 

adequately tested. Planting too densely wastes resources, whilst planting too sparsely delays 

canopy closure and might lead to reclamation of areas by weedy vegetation. The number of 

species that should be planted was also debated. Producing large numbers of tree species in 

nurseries is expensive, but planting too few might result in poor wildlife habitat. There was 

a strong consensus that all these aspects of plantation design and others should be tested by 

a large series of experimental plots. 

 

Objective 

To determine optimum designs that will maximise the value of restored forest areas as 

wildlife habitat under various conditions.   

 

Methodology 

1. Establish a series of control and experimental plots replicated in different vegetation 

types and in different countries. Within the treatment plots, vary the following 

characteristics: 

a) Tree planting density 

b) The number of tree species planted  

c) The species composition of planted trees 

d) Distance from nearest forest 

This would result in a very large set of treatment combinations and it was accepted 

that not all variables could be tested at every location.  

2. Within the plots, monitor the following variables to assess the successfulness of the 

various treatments in creating wildlife habitats: 

a) Performance (growth and survival) of the planted trees. 

b) Recruitment of non-planted trees and diversity of ground flora. 

c) Species diversity of wildlife and population density of key wildlife species. 

3. Compare results from treatment plots with those from non-planted control plots, to 

assess the effects of the various treatments. 

NB: The experimental design would be very similar to that proposed to study ANR 

(1.1). In fact the ANR plots could function as control plots for this research. Thus 

the two experiments could be combined into one set of plots. 

 

Expected Outputs 

Practical recommendations to improve plantation design and ensure that tree planting 

provides optimal habitat for wildlife. 

 

Drafted by Stephen Elliott 
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1.3 Enhancing habitat diversity in plantations 

Rationale 

Most restoration methods involve tree-planting to establish a habitat matrix, in 

anticipation that wildlife will colonise planted areas. This can result in uniformity of habitat 

in the early years. To maximise the potential of plantations to attract wildlife, it is often 

necessary to artificially increase habitat diversity. Whilst knowledge of habitat requirements 

for most tropical wildlife is sparse, certain ecological principles can be used to artificially 

construct and introduce suitable habitat features to attract wildlife into planted sites. Such 

techniques are more developed in temperate habitats and may be suitable for adaptation to 

the seasonally dry tropics. Target wildlife species will vary geographically but will usually 

have high conservation value or fulfil key ecological functions. 

 

Objectives 

1. To identify habitat requirements of target wildlife species and features that could be 

artificially introduced into planted sites to attract wildlife. 

2. To test the practicability of constructing such features under field conditions and 

their effectiveness in attracting target wildlife species.  

 

Methodology 

1. Identify target wildlife species and analyse available data on their habitat 

requirements.  

2. Literature search of habitat reconstruction techniques, to identify those that can be 

adapted for the target species. The following suggestions might be investigated: 

a) Artificial constructs, e.g. rock-piles, perches and hibernacula. 

b) Acceleration of natural ageing processes, e.g. woodpiles, excision of bark to 

create rot-holes. 

c) Provision of topographical features to increase micro-climate diversity, e.g. 

damp hollows, basking platforms. 

3. Construct and test the habitat features in new plantations by: 

a) Baseline monitoring of existing wildlife species in treatment and control 

plots 

b) Addition of the habitat features to treatment plots. 

c) Repetition of wildlife monitoring in the plots with particular observations of 

the use of habitat features. 

d) Using initial results to modify and manipulate the habitat features, followed 

by repeat monitoring. 

 

Expected Outputs 

1. Information on which habitat features are most effective at attracting target wildlife 

species into sites in the early stages of restoration. 

2. A protocol for adapting techniques from other geographical areas, using ecological 

principles. 

 

Drafted by Janice Kerby 
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1.4 Wildlife monitoring in new plantations 

Rationale: 

Despite a consensus on the importance of forest restoration for wildlife conservation, 

very little monitoring has been undertaken of colonisation of restored sites by plants and 

animals. Species that can be used as indicators of success for forest restoration projects have 

not yet been identified. Without such monitoring, it is not possible to assess and improve 

restoration techniques, or to justify work to funders. Identification of species that might 

indicate successfulness of forest restoration projects will vary among countries, but the 

general principle should be applicable everywhere. 

 

Objectives: 

1. To identify indicator organisms of forest health and successful restoration.  

2. To improve assessments of forest restoration trials (such as those outlined in 1.1 and 

1.2), by refining wildlife monitoring methods  

 

Methodology: 

1. Identify indicator organisms of forest health in different functional groups (e.g. 

producers, consumers, decomposers). These may include generalists, specialists and 

rare species. 

2. Review the literature to identify and refine suitable methods to survey the identified 

indicator species. 

3. Undertake comparative surveys in intact forest and sites subjected to different 

restoration regimes to test different wildlife monitoring techniques and assess the 

following:  

a) Plant and animal species movement into restored sites; population composition 

and demographics, using genetic markers. 

b) Animal behaviour when colonising new sites, including movement between 

intact and restored forests and interactions with existing populations. 

c) Patterns of succession in colonising flora. 

d) Whether restored forest ecosystems become fully functioning e.g. 

productivity, nutrient cycling, reproduction etc. 

e) Whether faunal populations are sufficiently well established to breed in the 

restored sites or are just utilising the area for food or shelter. 

f) Whether certain animals exist as isolated populations or as part of functioning 

meta-populations. 

g) Whether key seed-dispersers establish and facilitate forest regeneration. 

 

Expected Outputs: 

1. A list of indicator organisms that can be used to compare the effectiveness of 

different techniques to restore forests for wildlife conservation.  

2. Improved techniques for wildlife monitoring in forest restoration experiments 

leading to improved forest restoration methods for wildlife conservation. 

 

Drafted by Janice Kerby 
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2. SEED DISPERSAL 

Introduction 

Seed dispersal was a recurrent theme throughout the workshop, attracting particular 

attention in the sessions on accelerated natural regeneration (ANR) (see Part 3 of these 

proceedings), tree species selection for planting (Part 4) and wildlife (Part 5). In the session 

on ANR, seed dispersal was identified as an essential factor influencing natural regeneration. 

In increasingly fragmented landscapes, forest regeneration depends on dispersal of seeds, 

over long distances, from remnant forest fragments into cleared areas. Research on the effect 

of distance from a seed source on site regeneration potential was covered in research 

proposals on plantation design (see proposals 1.1 and 1.2). However, it was also felt that not 

enough was known about the mechanisms of seed dispersal, in particular the ecology of 

animal seed-dispersers. This research need was reiterated in the session on wildlife. The first 

step would be to identify important indigenous animal seed-dispersers (proposal 2.1). 

Research would then focus on relevant aspects of the ecology of these animals; such as the 

impact of habitat degradation on population levels and the likelihood that particular species 

would use and traverse degraded habitats.  

On a more applied level, several discussion groups highlighted the need to manage sites 

in order to maximise seed dispersal into cleared areas. In the discussion on ANR, it was felt 

that more information was required on the use of isolated trees as perches to encourage bird 

visitation (2.2). Knowledge of the circumstances under which perches can accelerate natural 

regeneration was considered useful, as the effect may vary in relation to certain site 

conditions, such as weed cover and distance from the nearest forest. 

The role of bats as seed dispersers received particular attention in several sessions. 

Workshop participants considered that knowledge of bats as seed dispersers was less well 

advanced, compared to that of birds. Therefore, it was proposed that further research on the 

ecology of bats and the management of sites to promote their visits was an urgent priority 

(2.3). In the session on tree species selection, the focus was more on the need to identify 

mixtures of tree species that are attractive to seed dispersers. Important traits of tree species 

selected for planting include regular and prolific production of fruit that are attractive to 

wildlife, the production of fruit at an early age and structural diversity.  

 

Kate Hardwick 
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2.1 Identifying major seed dispersers 

Rationale 

Forest restoration projects can plant only a limited number of tree species, resulting in a 

planted forest with low species richness compared with primary forest. Natural seed dispersal 

must be encouraged (especially of those tree species which cannot be grown in nurseries and 

planted), to complete the restoration process to re-establish a more diverse forest ecosystem3. 

Identification of important seed-dispersing animal species is critical for forest restoration, so 

that such species can be encouraged to colonise newly planted sites. Each animal migrating 

from remnant natural forests will potentially carry seeds into forest restoration sites. Many 

bird and mammal species are involved in seed dispersal and it would be impossible to design 

a planting scheme that attracts them all. Thus, major seed-dispersers that feed on a wide range 

of forest trees or on keystone tree species vital to ecosystem function, need to be identified.  

 

Objectives 

1. To identify plant species critical to ecosystem function, but not suitable for nursery 

propagation and planting. 

2. To determine which animals have the greatest potential to disperse the seeds of such 

plant species into forest restoration sites. 

 

Methodology 

1. Review literature to identify species or families of trees that play a critical role in 

the full functioning of natural forest ecosystems. 

2. Study intact forest to determine which indigenous tree species fall into the above 

category. 

3. Identify which of those tree species cannot easily be propagated for planting, then 

determine which animals are potential seed-dispersers of such tree species.  

4. Study the behaviour of the animals identified as potential seed dispersers, to detect 

behavioural traits which affect their efficiency as seed dispersers, e.g: 

a) presence and viability of seeds in their faeces  

b) seed burying for storage 

c) prolonged retention of seeds in gut or externally 

d) propensity to travel long distances between forest and open degraded areas 

e) rejection of seeds once the fruit has been eaten 

 

Outputs 

1. A greater understanding of which animals are critical seed dispersers for forest 

restoration and their seed-dispersing behaviour. 

2. The potential to improve plantation designs to attract such animals into deforested 

areas undergoing restoration.  

 

Drafted by Janice Kerby 

                                                         
3 See TUCKER and CORLETT & HAU in Part 5 of these proceedings. 
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2.2 Isolated trees as perches 

Rationale 

Forest regeneration on degraded sites dominated by herbaceous weeds can be limited by 

a diminished seed rain caused by a scarcity of birds, as a result of low structural complexity 

of the vegetation. The presence of bird perches might reduce this problem4. Although there 

is strong evidence that isolated trees in degraded landscapes provide perches for birds and 

increase the seed rain, the effects of tree species and architecture, landscape variables 

(vegetation structure, distance and amount of forest in the surrounding landscape), weed 

competition and seed predation on seedling recruitment beneath perch trees are less well-

known.  

 

Objectives  

1. To evaluate the effects of different tree species and tree architecture on the seed rain 

and seedling recruitment beneath isolated perch trees in degraded areas. 

2. To assess the influence of vegetation type and landscape variables around perch trees 

on their capacity to attract birds and enhance tree seedling recruitment.  

3. To maximise tree seedling recruitment beneath perch trees by testing the effects of 

different weed control methods and seed predator exclusion.  

 

Methodology 

1. Identify isolated perch trees in various vegetation types, with different amounts of 

forest at different distances in the surrounding landscape. 

2. Monitor bird species that perch in the trees, their behaviour, and their diet, by direct 

observation and analysis of faeces. Attempt to germinate seeds found in faeces.  

3. Monitor the quantity and species composition of the bird-dispersed seed rain (with 

seed traps) and survey seedling recruitment beneath perch trees, compared with 

control points with no perch trees. 

4. Analyse results to determine the effects of tree species and architecture, vegetation 

structure and the amount and distance of forest in the surrounding landscape on 

seedling recruitment.  

5. Test the effects of different weeding methods and seed predator exclusion on 

seedling establishment.  

 

Expected Outputs 

1. Knowledge of which tree species are most effective at enhancing seed-dispersal.  

2. A better understanding of how vegetation structure and landscape variables 

influence the capacity of perch trees to increase the bird-dispersed seed rain, leading 

to more efficient ANR techniques. 

3. Improved plantation designs and silvicultural methods to maximise tree seedling 

recruitment beneath perch trees. 

Drafted by Kevin Woods and George Gale 

                                                         
4 See SCOTT et al. in Part 5 of these proceedings. 
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2.3 Investigating and enhancing the role of bats as seed-dispersers 

Rational 

It was generally accepted at the workshop that ANR or tree-planting could restore 

relatively few tree species to any particular site and that wildlife is essential to disperse the 

seeds of a much wider range of tree species into sites undergoing restoration. All major 

groups of seed-dispersers require more research, but it was felt that bats had been least 

researched and were a top priority. Bats have a great potential to assist forest restoration, due 

to their high species diversity, high biomass, and their capacity to transport both small and 

large seeds over long distances5. 

 

Objective 

1. To quantify the effectiveness of bats as seed-dispersers from forest into deforested 

areas undergoing restoration. 

2. To develop methods to encourage bats to disperse seeds into deforested areas 

undergoing restoration. 

Methodology 

1. Review literature and assess indigenous knowledge of bats in deforested areas, by 

interviewing local people. 

2. Collect bats' faeces in seed traps and determine which seeds germinate from them. 

3. Carry out surveys to identify bat species that travel between forest and deforested 

areas. 

4. Determine which species of planted trees are most attractive to bats as food sources 

or roosting sites. 

5. Carry out test plantings of tree species that are attractive to bats, to see if bat 

populations can be increased. 

6. Erect bat boxes in forest restoration areas to determine if they are effective at 

attracting bats. Assess the effects of different box designs or positioning on the 

attractiveness of the boxes to bats (could be included in proposal 1.3). 

Expected Outputs 

1. A better understanding of the role of bats in dispersing seeds into areas undergoing 

forest restoration. 

2. Practical techniques to encourage bats to disperse seeds into areas undergoing forest 

restoration. 

 

Drafted by Stephen Elliott 

                                                         
5 See CORLETT & HAU in Part 5 of these proceedings. 
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3. FIRE ECOLOGY AND MANAGEMENT 

Introduction 

Fire is a serious, but little understood, problem throughout the tropics, requiring 

substantial research to reduce its damaging impacts. Workshop participants recognised that 

fire kills vast numbers of both planted and naturally established young trees throughout the 

region and agreed that it was the most common cause of forest restoration failure. Many 

participants described essential fire prevention measures (e.g. firebreaks, patrols, education 

programmes etc.) to protect forest restoration sites from fire6. Such measures often 

constituted the most expensive part of forest restoration schemes.  

Although the disastrous effect of fire on young trees was recognised as a major 

silvicultural issue, its effects on other plants and animals are largely unknown. Participants 

briefly discussed the likely impacts on soil micro-organisms. It was concluded that the effects 

of a slow burn would be particularly damaging and could degrade the soil biota. It was 

unknown how long it might take the soil ecosystem to recover, but it was suggested that study 

of land subject to rotational slash and burn systems might yield useful data. Fire also affects 

other plant and animal communities essential for successful forest restoration, such as seed-

dispersing birds and mammals, both through direct mortality and habitat loss. Loss of 

vegetation also exposes animals to hunting. Indeed, this is one of the main reasons why fires 

are deliberately started in the region. The relationship between fires and local communities 

was also discussed, in relation to the causes of fires and fire prevention.  

Considerable anecdotal evidence was contributed on the effects of fires, on young trees. 

It was observed in Thailand that pines had the highest survival after fire, as their leaf buds 

are so tightly wrapped that they exclude oxygen around them and so do not burn; thus they 

readily re-sprout after fires. Many participants recognised that coppicing after fire was 

common in many tree species, but that little was known about regrowth from stumps and 

how this affected the structural stability of the tree7. Whereas trees may recover by coppicing 

after a single fire, repeated fires deplete energy reserves, so that coppicing no longer occurs. 

Participants recognised that the limited research that has been undertaken to identify fire-

tolerant tree species was inadequate and recommended further studies (3.1).  

Several participants suggested that controlled (or prescribed) burning could prevent 

accumulation of dead vegetation that provides fuel for fires and thus reduce damage by 

uncontrolled wildfires, but research to develop effective and safe controlled burning 

techniques was considered inadequate or non-existent in some areas (3.2). If a site burns 

every year, the fuel load will be low, but tree seedlings will be killed. With longer intervals 

between fires, many seedlings might have grown large enough to resist fire, but the fuel load 

would be greater and fires would be more damaging. The issue of timing of controlled burns 

in relation to the dry and wet seasons was also discussed, as was the cost of effective fire-

prevention versus the value of the damage caused by a fire. 

 

Janice Kerby 

                                                         
6 See especially SVASTI in Part 2 of these proceedings. 
7 See HARDWICK et al. in Part 3 of these proceedings. 
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3.1 Identification of fire-tolerant tree species for forest restoration 

Rationale 

In seasonal Southeast Asia, forest restoration often fails because planted trees are 

destroyed by fire during the dry season. In most areas, fire is an annual hazard that cannot be 

completely prevented. However, intensive fire prevention measures during early 

establishment of forest restoration plots, combined with use of fire-resistant tree species can 

maximise success. Research is needed to identify native species that are fire-resistant or 

resilient.  

 

Objective 

To identify native tree species, which can resist burning or rapidly recover after fire 

damage (subsequently referred to as fire-tolerant).  

 

Methodology 

1. Review literature to identify tree species with the following fire-tolerant 

characteristics:  

a) high growth rate (i.e. the canopy is quickly elevated above low-level flames);  

b) thick, insulating bark;  

c) insulated or protected buds;  

d) the capacity to resprout from burnt stumps or produce root suckers.  

2. Interview local people to review indigenous knowledge of which tree species might 

be fire-tolerant.  

3. Draft a list of species most likely to be fire-tolerant.  

4. Establish field trials of such tree species in a non-protected area. Test the response 

of planted trees to fire at different ages, comparing different intensities and 

frequencies of fire.  

5. Replicate study across different vegetation types and fire regimes to ensure that 

results generated are locally relevant 

6. Subsequently, extend field trials to test the fire-tolerance of species about which 

there is no prior knowledge.  

 

Expected Outputs 

1. A ranked list of fire-tolerant species for each region, detailing the age and/or size at 

which each species becomes resistant or resilient to fire. 

2. A greater understanding of the responses of trees to different frequencies and 

intensities of fire.  

3. A greater understanding of the mechanisms of fire-tolerance in trees.  

 

Drafted by David Blakesley and Kate Hardwick 
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3.2 Assessing the feasibility and effects of prescribed burning as a fire prevention 

method 

Rationale 

One way to prevent fire destroying forest restoration schemes is to reduce accumulation 

of dead plant material that constitutes fire fuel. Prescribed burning has been advocated as a 

method to reduce fuel accumulation, when weather conditions and moisture in the vegetation 

can minimise damage. Little research has been done on how prescribed burning might be 

used most effectively. More information on the impacts of the timing and frequency of burns 

is needed. All fires damage trees and wildlife to some extent, but it may be possible to 

minimise damage by careful development of this technique. Field experiments with fire will 

be controversial. Experimental sites must be carefully selected and experiments must be fully 

explained to local people, to prevent misunderstandings. 

 

Objectives 

1. To determine if prescribed burns reduce long-term fire damage to restored forests 

by preventing larger, uncontrolled wildfires.  

2. To determine the optimal frequency and timing of prescribed burns.  

 

Methodology 

1. Identify sites, where prescribed burns can be conducted safely, which include a range 

of different weedy vegetation types. Establish forest restoration trials (or use existing 

ones); delineate treatment plots and create firebreaks around control plots.  

2. Undertake baseline monitoring of planted and naturally established trees, ground 

flora, seed-dispersing animals, pollinators, soil invertebrates and micro-organisms. 

3. Carry out controlled burns at various times of the dry season and at different 

frequencies in replicated treatment plots.  

4. Repeat monitoring to determine the effects of the prescribed burns. 

5. Allow plant biomass to accumulate for periods of 3 months to 2 years and then carry 

out uncontrolled burns across both treatment and control plots. 

6. Repeat monitoring to determine differences in the damage caused by the uncontrolled 

burns between the treatment and control plots. 

 

Expected Outputs: 

1. Data on the relative impacts of controlled and uncontrolled burns on tree seedlings, 

ground flora and keystone animals. 

2. Clarification of whether controlled fire can be used as a tool for protecting 

restoration sites from wildfire and if so, identification of the most effective methods 

to achieve this. 

 

Drafted by Janice Kerby and Stephen Elliott 
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4. SPECIES SELECTION, NURSERY AND PLANTING TECHNIQUES 

Introduction 

Although topics under the heading of species selection, nursery and planting techniques 

were not strongly nominated for further research by participants in the final vote, they are an 

essential prerequisite for most of the other research proposals advocated in this agenda. For 

example, although the general principles of the framework species method of forest 

restoration found wide support amongst the participants, identification, propagation and field 

trials of framework species has only been carried out in northern Thailand8 and Queensland, 

Australia9. Before experimental plots can be established region-wide, to test plantation design 

(see 1.2), it is first necessary to select appropriate tree species for each area of the region and 

learn how to propagate and plant them. Such basic research has not been done in most 

countries in the region. Neglecting to do it would severely constrain future forest restoration 

research efforts. Therefore it is included in this agenda (proposal 4.1). 

Forest geneticists at the workshop stressed that genetic considerations are of paramount 

importance, if forest restoration for wildlife conservation is to be scaled up from experimental 

plots to nation-wide or region-wide programmes. Participants acknowledged that in most 

forest restoration experiments, seeds are usually collected from a few trees that are well 

known to project staff. Participants acknowledged the risks of such practices, in narrowing 

the genetic base of future large-scale plantations. It was recognised that the low number of 

votes in favour of genetic research was due to low representation of forest geneticists at the 

workshop, but that genetics is a critical issue for the long-term viability of forest restoration 

programmes. A written submission, after the workshop was therefore accepted for inclusion 

in the agenda (proposal 4.2). 

Of all the nursery and planting techniques, it was felt that direct seeding was least  

understood and had most potential for reducing the costs of forest restoration programmes. 

The results of direct seeding have been highly variable in different parts of the region and 

very little research has been done to refine the technique. Further research on direct seeding, 

therefore, was strongly endorsed by workshop participants (proposal 4.3). 

 

Stephen Elliott 

                                                         
8 See ELLIOTT et al. in Part 4 of these proceedings. 
9 See TUCKER in Part 5 of these proceedings. 



RESEARCH AGENDA 

 

                                                                         FOREST RESTORATION FOR WILDLIFE CONSERVATION  399 

4.1 Identification of framework species in different bio-regions 

Rationale 

Natural forest can be restored by planting mixtures of “framework tree species” to 

complement natural regeneration. Framework tree species attract seed-dispersing willdife 

and catalyse tree recruitment, by suppressing weeds and ameliorating soil and microclimate 

conditions. This technique has been tested only in Queensland, Australia and Chiang Mai, 

Thailand10. Whilst the basic principles of the method are applicable throughout Southeast 

Asia, further research is needed to identify appropriate framework tree species for each part 

of the region, develop suitable propagate techniques and appropriate planting and 

silvicultural methods to suite the various ecological and socio-economic conditions that exist 

in various parts of the region.  

 

Objectives 

1. Define bio-regions within participating countries. 

2. Identify appropriate framework tree species within each bio-region. 

3. Develop nursery production and silvicultural methods for such framework species. 

 

Methodology 

1. Review climate, topographic and vegetation data to define bio-regions. Identify host 

institutions within each bio-region. Establish field stations with nurseries, forest 

study plots and potential restoration sites. 

2. Review literature and indigenous knowledge to develop lists of potential framework 

species by considering:  

a) seed availability and ease of propagation, 

b) field performance and canopy structure,  

c) provision of wildlife resources (e.g. fruit, nectar, perches, etc.) at a young age. 

Identify gaps in coverage of secondary data.  

3. Carry out phenology studies and nursery trials to develop efficient propagation 

methods for potential framework species e.g. germination treatments, fertiliser, 

pruning and watering regimes etc.).  

4. Carry out field trials as described in proposal 1.2. Also test silvicultural techniques 

such as fertiliser application, mulching and weeding methods and  record time to 

flowering/fruiting and drought- and fire-tolerance of the planted trees. 

5. Expand the study to test species that do not feature in the literature or indigenous 

knowledge.  

 

Expected Outputs 

1. Reference data and lists of framework tree species suitable for planting for each bio-

region investigated in Southeast Asia.  

2. Ultimately more successful forest restoration programmes throughout the region. 

 

Drafted by Kate Hardwick and David Blakesley 

                                                         
10 See papers by TUCKER in Part 5 and ELLIOTT et al. in Part 4 of these proceedings.  



RESEARCH AGENDA 

 

       FOREST RESTORATION FOR WILDLIFE CONSERVAT        400 

4.2 Maintenance of genetic diversity within plantations 

Rationale 

The 1992 Convention on Biodiversity emphasised the importance of maintaining 

intraspecific genetic diversity and evolutionary potential. When planting native forest trees, 

adaptability and maintenance of a broad genetic base must be ensured. Forest restoration is 

usually initiated using small populations of planted trees derived from few parent trees. 

Genetic variation in this founding population is critical, particularly if restored areas are far 

from pollen sources. Molecular techniques provide a valuable tool for measuring the genetic 

diversity of trees, thus enabling better genetic management for forest restoration.  

 
Objectives 

1. To establish guidelines based on current literature, to reduce genetic erosion when 

collecting seed or cuttings of tree species used for forest restoration. 

2. To assess intraspecific genetic diversity in selected framework tree species by 

microsatellite (SSR) marker analysis. 

3. To use SSR data to select parent trees that have maximum genetic diversity. 

 

Methods 

1. Review literature on best forestry practices and conservation biology, related to 

genetic maintenance. Draft genetic guidelines for forest restoration, considering: 

a) seed collection (forest floor vs. tree; seed distribution on a selected tree);  

b) distance between parent trees (seed and pollen dispersal distances);  

c) minimum number of parent trees and  

d) location of parent trees (genetic diversity within and between local 

populations, selection from appropriate ecotype).  

Information currently available will allow some of these questions to be answered, 

to immediately improve current seed collection practices. 

2. Select framework tree species (see 4.1) and develop polymorphic SSR markers; 

identify and characterise SSR’s or use suitable markers identified from the literature. 

3. Collect plant material from a minimum of 25 trees in each sub-population under 

investigation. 

4. Examine levels of genetic diversity within and among sub-populations. 

5. Examine levels of genetic diversity within seed progeny to give an estimate of pollen 

donors. 

6. Analyse data to identify groups of parent trees with maximum genetic diversity.  

 

Outputs 

1. Guidelines for the selection of parent trees for seed collection and vegetative 

propagation of species used for forest restoration. 

2. Application of SSR’s to select parent framework trees for forest restoration. 

 

Drafted by David Blakesley 
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4.3 Direct Seeding 

Rationale 

Direct seeding could be a much cheaper method of establishing mixed plantations of 

framework tree species than planting saplings grown in nurseries. The technique could be 

used on its own or to complement ANR or conventional tree planting. However, the 

effectiveness of direct seeding might be limited due to seed predation, low germination rate 

or seedling mortality in the harsh conditions prevalent in deforested areas. Workshop 

participants agreed that direct seeding had not been adequately tested by controlled field trials 

and that further research in this area could substantially reduce the costs of forest restoration 

projects.  

 

Objectives 

1. To determine which tree species can be established by direct seeding. 

2. To determine the site conditions under which direct seeding is most successful. 

3. To develop and test pre-treatment and sowing techniques to reduce seed predation 

and maximise seed germination and seedling establishment after direct seeding. 

 

Methodology 

1. Select a range of tree species with different seed characteristics so that 

generalisations can be made as to which seed types are suitable for direct seedling.  

2. Establish experimental plots to test the effectiveness of direct seeding. Replicate 

plots in different locations to test the effects of site conditions (e.g. vegetation, 

climate, seed predator populations etc.) on the outcome of direct seeding.  

3. Test various treatments that might increase the effectiveness of direct seeding such 

as : 

a) Pre-treating the seed to accelerate germination after sowing, to reduce the 

time available for seed predators to attack the seeds.  

b) Pre-treating the seeds with chemicals that deter seed predators. 

c) Burying the seeds at different depths. 

d) Sowing the seeds at different densities. 

e) Weeding to remove cover for seed predators and reduce competition. 

4. It was suggested that direct seeding might be particularly useful for establishing 

large-seeded, shade tolerant tree species, beneath the canopy of previously planted 

trees to enhance biodiversity. Experimental plots could be established to test the 

effectiveness of this hypothesis. 

 

Outputs 

1. A better understanding of the conditions under which direct seeding is successful 

and cost-effective. 

2. A better understanding of tree species or types of seeds suitable for direct seeding. 

3. Development of effective techniques to increase success of direct seeding. 

 

Drafted by Stephen Elliott 
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5. SOCIAL AND COMMUNITY ISSUES 

Introduction 

The subject of community forestry recurred in several sessions during the workshop, 

highlighting its multi-disciplinary nature. The results of voting reflected the importance of 

social and community issues in forestry, with more research proposals arising from this 

session receiving a significant number of votes than from any other session. This indicates a 

need to develop greater understanding and skills to increase involvement of communities in 

the implementation of forest restoration projects. Each major category of social and 

community issues contained at least one sub-topic that received many votes, reflecting the 

need to address a diverse array of community issues, in order to work more effectively with 

local people. Although most participants did not consider any social and community topics 

as urgent, three areas of research were nominated as important: determining the factors which 

motivate villagers to become involved in forest restoration; the effects of forest restoration 

on water supplies and sustainable harvesting of forest products. 

Throughout the workshop, integration of forest restoration for wildlife conservation with 

local community needs was stressed. Providing incentives for local people to become 

involved in forest restoration was seen as essential, but many participants felt not enough was 

known about the factors that motivate villagers to become involved in forest restoration. 

Many motivating factors were suggested, such as increasing income through employing paid 

labourers, improving food security, security of land tenure, reducing erosion and bringing 

value and pride back to communities. Further study of these and other incentives was 

considered important (proposal 5.1). 

Several speakers identified improved water resources as one of the most important 

advantages of forest restoration for local communities. The issue of watershed conservation 

was raised throughout the discussions as it encompasses many components of forest 

restoration, but participants considered that the relationship between forest restoration and 

water supply had been poorly researched and that further research in this area would be useful 

(5.2). 

The right to harvest products from the forest was also seen as a strong incentive for local 

people to become involved in forest restoration. However, the need to ensure that harvesting 

is sustainable and does not impact on wildlife was also considered to be important. 

Ascertaining the carrying capacity of restored forests was voted as the third most important 

topic of the workshop, but it was recognised that little work has been done on this (5.3).  

 

Kevin Woods 
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5.1 Motivating local people to become involved with forest restoration 

Rational  

Most areas where forest restoration for wildlife conservation has been implemented are 

small and experimental. Once suitable technologies to restore forests for wildlife have been 

developed, it will be necessary the scale-up activities to cover large areas. This will involve 

enlisting the support of local communities, if forest restoration is ever to significantly 

increase wildlife. Restoring forests for wildlife conservation might appear to offer few 

rewards to local communities and might even conflict with the requirements of rural villagers 

for agricultural land. However, workshop participants identified a wide range of reasons why 

local people become involved in forest restoration programmes, from the provision of water 

and forest products to the development of ecotourism, new employment opportunities and 

greater political recognition. There was general consensus that these needed further study, to 

determine which incentives created greatest motivation and whether incentives that worked 

in some countries might be transferable to others. 

 

Objective 

To identify the most important incentives and disincentives for local communities to 

accept or reject forest restoration projects in their vicinity. 

 

Methodology 

1. Select communities throughout Southeast Asia that actively participate in forest 

restoration programmes and those that have rejected such programmes.  

2. Identify the main incentives and disincentives for local people to become involved 

in forest restoration programmes through participatory appraisal.  

3. Transfer incentives from communities that participate in forest restoration to those 

that have rejected it. 

4. Monitor changing attitudes within the selected communities as a result of the 

introduction of new incentives. 

 

Expected Outputs 

1. A better understanding of the factors that motivate or deter local communities from 

becoming involved in forest restoration. 

2. Ultimately a greater acceptance and understanding of forest restoration for wildlife 

conservation in more communities throughout the region 

 

Drafted by Stephen Elliott 
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5.2 The effect of forest restoration on seasonal yield of water 

Rationale 

Emphasising the link between forest restoration and reliability of water supplies provides 

a strong incentive for communities to support forest restoration. However, there is much 

controversy over the effects of reforestation on seasonal water yield in the seasonally dry 

tropics. One argument is that forest restoration increases the water-holding capacity of soil 

and prevents soil erosion, thus increasing infiltration and storage. This results in increased 

flow during the dry season. Another view is that tree-planting increases net evapo-

transpiration, which decreases yield in all seasons. More quantitative evidence from the 

seasonal tropics is required to resolve this debate. The problem requires broad-based studies 

of water yield in areas that have already undergone forest restoration as well as in-depth 

analyses of how water yield changes as forest restoration progresses. 

  

Objectives 

To test the hypothesis that forest restoration decreases catchment water yield during the 

rainy season, but increases yield during the dry season. 

 

Methodology 

1. Broad based studies of existing forest restoration plots. 

a) Identify water catchments that have already undergone forest restoration in a 

broad range of environmental conditions. 

b) Identify suitable paired control plots, which have remained deforested. 

c) Measure hydrological parameters that affect water yield. Analyse data to 

determine differences between restored forest plots and deforested plots. 

2. In depth study of the mechanisms by which forest restoration affects water yield 

over time. 

a) Select paired deforested catchments in various locations with different 

environmental conditions. 

b) Measure hydrological parameters that affect water yield for several years to 

determine baseline conditions. 

c) Carry out forest restoration by tree planting or ANR in one catchment of each 

pair, whilst leaving the other one to regenerate naturally. 

d) Continue monitoring hydrological parameters for several years to determine 

changes in water yield as the canopy closes. 

 

Expected Outputs 

Statistical evidence of the effect of forest restoration on seasonal water yield in the 

seasonal tropics and how this varies according to factors such as bedrock and forest type. 

 

Drafted by Kate Hardwick and Stephen Elliott 
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5.3 Sustainable harvest of products from restored forests in non-protected areas 

Rationale 

Restored forests in buffer zones or other areas outside national parks and wildlife 

sanctuaries can both support wildlife and provide products for local people. However, in 

order to maintain a healthy forest ecosystem that will continue to provide products in the long 

term, it is essential that harvesting of forest resources be carefully managed within sustainable 

limits. Local managers will need to develop methods to assess the productivity of forest 

resources, devise ecologically and socially acceptable harvesting strategies, monitor and 

evaluate levels of product extraction and implement a system of disincentives for those who 

over-harvest. The research proposed here aims to develop the knowledge that would be 

needed to implement such schemes.  

  

Objectives 

1. To identify target products. 

2. To identify the type and age of restored forest that can support each product. 

3. To determine the effects of product extraction on the ecology of restored forest. 

4. To develop sustainable harvesting methods. 

 

Methodology 

1. Review existing literature and use participatory rural appraisal to identify target 

products that are desired by local communities but cannot be cultivated.  

2. In restored forests outside protected areas, select study sites, which vary in age and 

species composition and are subject to low or no usage.  

3. Survey the sites to determine  

a) initial condition of the forest and status of wildlife and  

b) productivity of the products to be harvested.  

4. If absent or slow to establish, introduce the products to the sites.  

5. Develop sustainable harvesting strategies with local people, by further participatory 

rural appraisal. 

6. Implement experimental harvesting regimes for several years, to determine the 

sustainable yield. 

7. Monitor the effects of product extraction on the forest and wildlife.  

 

Expected Outputs 

1. Best practice guidelines for product introduction and extraction in restored forests, 

which could be adapted by local managers to suit their particular natural and social 

environment. 

2. Practical indices by which the sustainability of harvesting could be judged. 

 

Drafted by Kate Hardwick 
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OTHER RESEARCH SUGGESTIONS 

Accelerated natural regeneration 

Effects of fire on wildlife habitats 

Research to assess the affects of fire on the wildlife habitat value of sites undergoing 

forest restoration was suggested. 

 

Effects of different weeding regimes on fire risk in forest restoration 

Prolific growth of weeds in deforested areas provides fuel for fires. Weeding is necessary 

not only to reduce competition with planted trees, but also to reduce fire risk. The effects of 

different timing and methods of weed control on fire risk should be investigated.  

 

Interactions between weeds and other wildlife 

Weeds provide habitat for many wildlife species, but weeding is essential to maximise 

performance of planted trees and reduce fire risk. Experiments should be conducted to 

minimise any deleterious effects of weeding on wildlife.  

 

Edaphic factors that limit forest regeneration 

Forest regeneration is often limited by the hot, dry sunny conditions prevalent in 

deforested areas. Identification of the main limiting factors could lead to the development of 

better site management techniques to accelerate natural regeneration or improve the 

performance of planted trees. More research on light and soil factors was suggested with 

emphasis on soil moisture. Participants also suggested experiments to test new management 

techniques to overcome the identified limiting factors. 

 

Disturbance 

Forest restoration is often limited by disturbances such as fire, chopping and browsing. 

Experiments were suggested to determine how much disturbance could be tolerated before 

forest restoration would be inhibited. 

 

Keystone species 

Keystone tree species provide essential resources to wildlife, especially seed-dispersers 

and pollinators, in seasons of shortage. Research to determine the minimum viable 

populations of keystone tree species was suggested.  

 

Fragmentation 

Forest fragmentation was recognised as a major factor limiting pollination, seed dispersal 

and causing inbreeding in isolated wildlife populations. More research on the effects of 

fragmentation on forest restoration was suggested. Determination of the minimum viable size 

of restored forest patch, to minimise edge effects and maintain viable populations of wildlife, 

was also suggested for further study.  
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Soil seed bank 

Research to assess the contribution of the soil seed bank to forest restoration and to 

develop management techniques to minimise damage to the soil seed bank and encourage 

germination was considered important by some workshop participants.  

 

Existing vegetation 

The existing vegetation on any restoration site can facilitate or hinder restoration efforts. 

More research on the interactions between planted trees and existing weeds or naturally 

established trees was suggested. Identification of plant species that might be antagonistic to 

forest restoration was suggested. The relationship between the age of a site and species 

diversity could be used to indicate the potential for restoration by ANR. This research would 

yield more effective weed control methods and improved ANR techniques. 

 

Stump propagation 

Tree stumps can be an important source of natural regeneration in forest restoration 

projects. Treatments to encourage tree stumps to sprout and grow well should be developed. 

 

Models of forest regeneration 

Develop models to predict the rate of natural regeneration based on soil factors, the seed 

bank and seed rain and the demography and species richness of naturally established trees.  

 

Seed dispersal mechanisms 

For many tree species, seed dispersal mechanisms remain unknown. Knowledge of seed 

dispersal mechanisms and distances can help to assess the likelihood of a tree species 

dispersing naturally into deforested areas and hence the need to plant it. Simple observational 

studies on seed dispersal mechanisms were suggested. 

 

Species Selection 

Criteria for species selection 

Many characteristics were suggested as criteria for the selection of tree species for 

propagation and planting for forest restoration. Most of these characteristics are not known 

for the vast majority of forest tree species native to Southeast Asia. Therefore research to 

assess these characteristics for a wide range of species would be useful. The characteristics 

suggested included: 

Drought tolerance – after fire, seasonal drought is the main cause of mortality of planted 

trees. 

Multiple uses –tree species that provide products for local communities, as well as 

habitat for wildlife. The inclusion of domestic fruit trees in the planting mix was suggested 

for testing.  

Species that provide specific food resources for wildlife11. 

Rapid maturation –tree species that flower and fruit at a young age. 

                                                         
11 See also proposal 2.3. 
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Keystone species – trees that provide a reliable supply of food for wildlife during 

seasons of shortage 

Limited seed dispersal –tree species with large seeds or those for which seed dispersal 

agents (e.g. large mammals) have become extirpated. 

Resilience –species most able to regrow after damage (e.g. fire, chopping or browsing 

etc.). 

 

Tree propagation 

Fruiting phenology 

More studies of the reproductive phenology of tropical tree species were suggested to 

help plan seed collection programmes. 

 

Seed storage 

Seed storage could greatly increase nursery efficiency and is essential for the distribution 

of tree species useful for forest restoration. It was recognised that little information is 

available on which species can be stored and for how long, before viability declines. More 

research in this area was recommended. 

 

Seed Germination 

More research on germination of native tree species that are difficult to germinate was 

considered to be useful. Testing of mechanical, chemical and thermal treatments to break 

dormancy was suggested.  

 

Vegetative propagation  

For all but a few commercially valuable tree species, vegetative propagation techniques 

have not been developed. Research to develop vegetative propagation techniques was 

considered important for species that cannot be propagated from seed. Research to establish 

hedges as sources of material for vegetative propagation was also seen as a priority. 

 

Wildling propagation 

Transplantation of tree seedlings from forests into nurseries or directly into forest 

restoration sites may provide a cheap alternative to raising planting stock from seed. 

However, transplantation methods have not been tested. Such factors as the optimum size of 

wildling for transfer and pruning methods, to reduce the shock of transplantation, need to be 

developed. 

 

Improving the quality of planting stock 

Various nursery techniques to improve seedling propagation were considered to be in 

need of further research. Determining optimum container size, potting medium, and regimes 

for watering, fertiliser application and root pruning were all identified as requiring further 

studies. The efficacy of using mycorrhizae to improve seedling growth was considered to be 

a priority. Improved nursery hygiene should also receive attention. Cost-benefit analyses 

were seen as an essential counterpart to the scientific research. 
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Planting and aftercare 

Weeding methods 

Weeding is one of the costliest aspects of forest restoration programmes. Research aimed 

at developing and evaluating simpler cheaper weeding techniques (such as flattening weeds 

with boards) should be carried out.  

 

Effects of herbicides on soil micro-organisms 

Non-residual herbicides (e.g. glyphosate) can provide a cost-effective method to control 

weeds in planted areas. Concern was expressed that such chemicals might inhibit soil micro-

organisms (e.g. mycorrhizae) beneficial to trees or interfere with nutrient cycling. Research 

to monitor such effects should be initiated.  

 
Evaluate impacts of pests and diseases in the field 

Almost no information is available about the effects of pests and diseases on the 

performance of the vast majority of native forest tree species after they are planted out in 

deforested areas. Identification of pest or disease problems, assessment of their potential 

impact and, if necessary, the development of control methods was suggested for further 

research.  

Community and Social Considerations 

Forest restoration to reduce crop pests 

In some circumstances, provision of forest habitat reduces the incidence of crop damage 

by wild animals. The potential for this effect in Southeast Asia should be investigated. 

 

Markets and financial gains 

The ability of local communities to make use of restored forest areas might depend on 

market conditions. Social research to identify interactions between local communities, forest 

use and financial gains should be implemented.  

 

Information exchange 

One of the main reasons why forest restoration programmes fail to be accepted by local 

communities is lack of communication between project implementers and key local people. 

Research to develop and test better methods of communication should be carried out.  

 

Government policies 

The effects of various government policies on forest restoration and how local people 

might benefit from them are not fully understood and are constantly changing. Continual 

research to provide feedback to governments on the effects of their policies on local 

communities and on wildlife conservation was seen as a necessity. 

Zoning  

It was felt that existing land zoning systems do not provide adequately for forest 

restoration areas and often disenfranchise local people. Further research to re-evaluate 

current zoning systems and develop improved systems was suggested.  
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Monitoring 

Develop appropriate criteria and indicators to assess the results of community forest 

restoration programmes. 

 

Drafted by Stephen Elliott 

 

 

Appendix – guiding questions to assist discussion groups to identify important or 

urgent areas needing further research 

SESSION 3 - THE ECOLOGY AND MANIPULATION OF NATURAL 

REGENERATION 

1. What are the main ecological factors limiting natural forest regeneration in seasonally 

dry forests in SE Asia? 

2. How can these ecological constraints be reduced or removed to accelerate regeneration 

of original forest ecosystems? 

3. What experiments have already been carried out to manipulate natural regeneration or 

remove limiting factors? What techniques have been successful or unsuccessful? 

4. For which of the processes of natural regeneration (seed production, dispersal, seed 

predation, germination, seedling establishment etc.) is knowledge least advanced?  

5. Of those processes, which ones require further research most urgently or would result in 

the greatest advance in forest restoration programs? What would be the most useful 

experiments to establish in the near future? 

SESSION 4 - SPECIES SELECTION AND TECHNOLOGIES FOR GROWING 

SEEDLINGS 

1. What criteria should be used to select tree species for wildlife conservation? 

2. What further work is required on species selection? 

3. What methods of seed collection should be used to maintain genetic diversity within tree 

species being planted? 

4. What techniques have participants used and found to be most effective at growing native 

forest trees in nurseries for planting in restoration projects? Discussion could consider 

different methods of seed collection, germination, potting techniques, fertilisers, pest 

control etc. 

5. What nursery propagation techniques for native forest trees are least developed or least 

understood?  

6. For which of those techniques, identified in 5, is further research most urgent or 

important? 
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SESSION 5 - PLANTING TREES AND SILVICULTURE 

1. Which methods of tree planting and silviculture have participants used for forest 

ecosystem restoration; which ones work best and which have failed? This could include 

consideration of size at which saplings are planted, spacing, methods and frequency of 

weed control, fertilizer application, mulching, pruning, thinning etc. 

2. What are the most important gaps in our knowledge of the ecological factors determining 

the performance of planted trees? 

3. What would be the most useful scientific experiments to establish to fill these gaps in 

knowledge? 

SESSION 6 - INTERACTIONS BETWEEN WILDLIFE AND FOREST RESTORATION 

1. What are the positive effects of wildlife on forest restoration programs? How can these 

effects be encouraged? 

2. What are the damaging effects of wildlife on forest restoration programs? 

3. How can forest restoration programs be designed to provide habitats for wildlife? 

4. What might be some adverse effects of forest restoration programs on wildlife? 

5. What methods should be employed to monitor wildlife in restored forests and what key 

plants or animals should be monitored? 

6. What experiments should be established to investigate interactions between wildlife and 

restored forests? 

SESSION 7 - COMMUNITY INVOLVEMENT IN FOREST RESTORATION FOR 

WILDLIFE 

1. How can information exchange among scientists, practitioners and local communities be 

facilitated? 

2. How do forest restoration programs benefit or disadvantage local communities? 

3. Why do communities become involved in forest restorations programs? 

4. Why do local communities sometimes oppose or destroy forest restoration programs? 

5. What further research is required to investigate inter-actions between local communities, 

areas of restored forest and the wildlife they contain? 

 

Stephen Elliott 
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ESTABLISHING A REGIONAL CONTACT NETWORK FOR 

FOREST RESTORATION FOR WILDLIFE CONSERVATION 

Janice Kerby1 

The second objective of the workshop was to consider whether to establish a regional 

contact network of practitioners and scientists involved in forest restoration for wildlife 

conservation. Janice Kerby proposed a series of issues to be addressed (listed in the 

appendix). These issues were initially considered in the small discussion groups, then 

consensus was sought from the whole assembly. The principal questions raised were as 

follows: 

 

Is a network necessary? 

As the workshop progressed and the interchange of ideas and experiences among 

participants from different countries developed, the need for more formal networking became 

clear. In several cases, new and constructive contacts were made between researchers 

working on very similar subjects, who had not previously been aware of each other. 

Participants identified the following reasons for establishing a network: 

 

1. Concerns were expressed that, with the current lack of co-ordination the risk of 

“reinventing the wheel” and thus wasting scarce financial and human resources was high. 

Conversely, important areas of research may be neglected because it is assumed that 

someone else is already undertaking that work. Deficiencies in current systems of 

disseminating research results and transferring knowledge and expertise were identified 

as follows: 

 

a) The time lag between completion of research and publication of results is often 

considerable. 

b) Many researchers are too busy to commit the substantial time needed to prepare a 

paper for publication. 

c) Many journals are prohibitively expensive and consequently not accessible to 

researchers in developing countries.  

d) Reports or technical documents produced in the language of one country in the 

region will not be readable in most other countries. 

e) International workshops on relevant subjects are often expensive and if the 

proceedings are not published, there is no further dissemination outside the elite 

group of attendees. 

 

                                                         
1 Forest Restoration Research Unit, Biology Department, Faculty of Science, Chiang Mai University, 

Chiang Mai, 50200, Thailand.  
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2. The need for a unified voice to promote forest restoration for wildlife conservation: 

 

a) To governments, to engender increased political support.  

b) To funding organisations, to draw attention to areas of essential research, and to 

ensure parity with the other forestry sectors 

 

3. To strengthen and promote forest restoration research in the tropics, as there is 

currently a bias towards research on forest restoration in temperate countries.   

 

Could existing networks serve this purpose? 

The current status of existing networks was discussed, several were identified as being 

of interest to researchers in this field, but with the following limitations; 

 

a) The Asia Pacific Association of Forestry Research Institutions (APAFRI), has an 

informal network, and a fundamental objective of its “Treelink” project (funded by 

CIDA) is to disseminate results, but this is currently at an early stage of 

development. 

b) The International Union of Forestry Research Organisations (IUFRO) has an 

informal network and wide-ranging access to information, but it is often dominated 

by commercial forestry interests and there is no clear route for rapid dissemination 

of information relevant to this subject. 

c) The International Tropical Timber Organisation (ITTO) could support this type of 

research and would possibly support a network, but is established to facilitate 

implementation of projects rather than to run them. 

d) The United Nations Food and Agriculture Organisation (FAO) works extensively in 

general forestry issues, both with regard to policy and research. Under the aegis of 

FAO, the Forestry Research Support Programme for Asia and the Pacific (FORSPA) 

has been running a Network on Forestry Information Services in Asia-Pacific, which 

is intended to be subsumed by Treelink when that becomes established. This 

network has access to a wide range of sources but restoration for wildlife is not a 

priority. 

e) The Forestry Research Institute of Malaysia (FRIM) and the Centre for International 

Forestry Research (CIFOR) are supporting some relevant work. The latter has an 

informal network for contacts among researchers via its web page covering all 

aspects of forestry. 

f) The Regional Community Forestry Training Centre (RECOFTC) and the 

International Centre for Research in Agro-forestry (ICRAF) have existing informal 

networks, but restoration for wildlife is not a priority.  

 

Thus, it was concluded that in their current forms, none of the above can provide the 

services and support that would be needed for the type of network to which the participants 

aspired. 
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Who should be involved and how could such a network be organised? 

All of the discussion groups felt that a new network should be formed and there was 

considerable enthusiasm for its rapid establishment. Two options were proposed initially: 

 

Option 1 – set up the network as a sub-working group of IUFRO specifically for South 

East Asia, utilising the existing contacts and structure, and undertaking a more proactive role 

in networking and circulation of information. One of the discussion groups favoured this 

option. 

 

Option 2 – benefit from existing networks such as APAFRI, FAO, CIFOR and IUFRO 

for information and contacts, but co-ordinate a specific network through a paid central co-

ordinator based in FORRU, who could liase with voluntary representatives in the other 

countries. Two of the discussion groups initially expressed a preference for this option. 

 

John Parrotta contributed a short presentation on the structure of IUFRO, which aims to 

promote international co-operation in forest research and related sciences. IUFRO seeks to 

strengthen linkages between forestry researchers and to aid in dissemination of results. The 

organisation is composed of 8 divisions, the principal one of relevance to this workshop being 

“Division 1 – Silviculture”. Each division has a key contact person and runs several meetings 

each year. There are 681 member organisations from 106 countries. IUFRO does not have 

funding to directly support research costs, but contributes to relevant workshops and 

meetings where possible, the average number of meetings for the last 5 years has been 70. 

Within each of the divisions, several units or working groups pursue particular areas of 

research. David Lamb, the current co-ordinator for the working group on “Rehabilitation of 

degraded and secondary tropical forests” (1.17.03), offered to adapt the existing system to 

accommodate the needs of this network. The contact list derived from this workshop could 

form the basis of the network. It was emphasised that many people must be prepared to 

contribute material to make such a system actually function and that the network needs to be 

small and creative not large and bureaucratic. An informal ballot was taken and Option 1 was 

carried by majority. 

 

How would the network function? 

There was a consensus that the network should be tested for effectiveness and 

commitment for 1 year then reviewed and the future status decided. A first step would be to 

identify relevant experts in various disciplines to feed information to the central co-ordinator. 

Masakazu Kashio pointed out that there was a need for translation of documents, as they 

would not be accessible to many (particularly junior) researchers if they were circulated in 

English. Thus it would be necessary to have voluntary in-country representatives to help with 

translation and editing of documents. The central co-ordinator would need to allocate these 

tasks accordingly. 

Steve Elliott proposed that a web-site could be linked to the existing IUFRO web page 

that would facilitate access to papers and the results of discussion groups and workshops. In 

addition, Janice Kerby proposed that there should be a database of contacts, research interests 



RESEARCH AGENDA 

 

                                                                         FOREST RESTORATION FOR WILDLIFE CONSERVATION  415 

and current research projects, and a means for fast dissemination of summarised research 

results (without compromising publication rights) such as technical notes and a newsletter. 

Where members do not have access to e-mail or the Internet, there would need to be in-

country peripheral linkages by land-mail.  

 

The Requirement for Funding and Local Representatives 

Three views on the need for funding emerged from the discussion groups: 

 

Option 1 – that the person is more important than money, and the co-ordination can be 

undertaken voluntarily, as is currently done in IUFRO. 

 

Option 2. – that it is necessary to apply to external funding bodies for a grant for the co-

ordinator post. The co-ordinator could seek funding for ongoing costs, workshops and special 

training events, possibly approaching ITTO, IUFRO, CIFOR, EU etc. Apichart Kaosa-Ard 

said that in his experience of running the Teak Network, it was necessary to have membership 

fees to support the costs of the administration. 

 

Option 3 – that the co-ordinator could approach APAFRI to see if the network can be linked 

to the Treelink programme, which has some similar aims, and thus receive suitable funding. 

 

There was a consensus that if David Lamb were to take on the role of co-ordinating the 

network through the existing IUFRO working group structure, then at this stage there may 

be no need to apply for funding. When the network is reviewed after one year, this will be 

one of the issues to reconsider. 

Billy Hau expressed concern that the momentum of this workshop would be lost if no 

decisions were made immediately on who would be actively involved in feeding information 

to David Lamb. Billy then offered his services as a voluntary contact for China. Sein Maung 

Wint from Myanmar observed that although he was a representative of an NGO rather than 

Government, he could co-operate in information provision. Ulfah Siregar and Yadi Setiadi 

offered their help with circulating information on Indonesian forest research, and with liaison 

with CIFOR and IUFRO respectively. 

Bharat Lal observed that there is a great diversity of ecosystems covered by the countries 

in the region, but in India there has been more than 25 years of forest restoration which can 

contribute to research in many of those ecosystems. In his role in government Bharat has 

access to a wide range of forest research information and will help in this way. Steve Elliott 

offered to feed information from FORRU into the network, and Laura Johnson offered her 

help in liasing with APAFRI through the Treelink Project.  

 

Conclusion 

The participants of this workshop identified the need for a regional network specifically 

for forest restoration for wildlife conservation. Such a network would facilitate the rapid 

transfer of knowledge and expertise among members and countries, and would prevent 

duplication of research. In addition, the combined voices of the network members could more 
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effectively advocate the importance of this work and help in securing political and financial 

resources. During the 12-month trial period it would be necessary for the other questions 

raised in the appendix to be given due consideration. 

 

Appendix - Considerations for Establishing a Regional Contact Network for Forest 

Restoration 

 

What would be the aims and objectives of such a network? 

Is a new network necessary? Are there other networks that could serve this purpose? 

How would the aims and objectives be decided? 

How would they be updated and amended and by whom? 

 

Who would be involved? 

Only countries in the region? Colleagues from other regions with relevant expertise? 

Formal/informal network? 

1 central co-ordinator or representatives from each country, who takes responsibility? 

How to decide who should be the co-ordinator or representatives? 

 

What would a regional database of contacts involve? 

Contact details? Research interests? Current research projects? 

Who would update this and how often? Is it the responsibility of all to do this? 

Recommended references? 

 

Sharing information? 

How can research results be shared without affecting publication status? 

Would members be prepared to produce interim technical notes? 

Could there be a “library” of relevant papers, notes, information sheets? 

How would this be managed/updated/circulated? 

Links with researchers/practitioners in other regions? 

Would members share information on fundraising for research? 

 

Communicate how? 

E-mail? What proportion of members have access? 

Web-page, same access considerations? 

By normal mail? Meetings/workshops? Newsletter? 

Whose responsibility is it to produce and update the above? 

 

Funding of the network? 

What would be necessary? Who would raise it and manage it? 

How could costs be minimised? From where? 

 

 

Janice Kerby
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IMPLEMENTING THE AGENDA 

Stephen Elliott1, Janice Kerby1, Visut Baimai2 and Apichart Kaosa-ard3 

The Chiang Mai Agenda presented in these proceedings has substantial credibility, 

having been drafted by discussion and agreed upon by a quorum of forest restoration 

scientists and practitioners in the region. The agenda proposes research on a wide range of 

subjects that will take many years to complete. Implementation will depend on the 

commitment of individual scientists and organisations throughout the region and the support 

of funding agencies. It is hoped that funding agencies will recognise the importance of the 

consensus reached at the workshop and will give high priority to activities proposed in the 

agenda. Researchers are therefore encouraged to quote the Chiang Mai Agenda as a reference 

when writing grant applications. 

The agenda contains suggestions for research that could be implemented as small-scale 

pilot projects by individual researchers or as larger international projects. For example the 

research proposed on bats as seed dispersers (4.2) or isolated trees as perches (4.1) would 

make ideal graduate student thesis projects. In contrast, establishment of series of plots to 

test ANR (1.1) or plantation design (1.2), identification of framework species in different 

bio-regions (4.2) and the investigation of motivating factors for communities to become 

involved in forest restoration (5.1) would require organisation of large teams of researchers 

in many disciplines. Such projects would have little meaning, unless they were replicated 

across different environments in different countries, making international collaboration 

essential. An important consideration is to avoid duplication of research and this can be 

achieved by better communication among researchers via the network proposed in the 

preceding paper. Collaboration among institutions allows effective transfer of skills and 

knowledge and builds on the relevant strengths of organisations in different subject areas. 

The workshop identified the need for small round-table planning meetings to prepare 

project plans to implement research proposals outlined in the agenda. When projects are 

replicated in different countries, co-ordination would be essential to ensure standardisation 

of methods used and thus comparability of results. Steering groups should be formed to both 

apply for funding and to manage the research. Such groups would be able to effectively 

allocate areas of responsibility, manage the research and identify requirements for external 

support. 

Participants willing to help co-ordinate research in particular areas included Billy Hau 

for ANR (1.1) and plantation design (1.2), Arthur Wright for sustainable harvest of products 

(5.3) and Somsak Sukwong for any projects related to the development of silvicultural 

methods based on local knowledge. 

                                                         
1 Forest Restoration Research Unit, Biology Department, Science Faculty, Chiang Mai University, Thailand 50200 
2 The BRT Program, Department of Biology, Faculty of Science, Mahidol University, Rama 6 Rd, Bangkok 10400, 

Thailand 
3 Department of Forest Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand 
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The global Convention on Biodiversity (CBD) has helped to focus the attention of 

funding agencies on conservation issues. Forest restoration for wildlife conservation is 

covered under Article 8 of the convention on in situ conservation, in which signatories agree 

to “rehabilitate and restore degraded ecosystems and promote recovery of threatened 

species”. The importance of involving local people in this process is emphasised in Article 

10, which covers sustainable use of components of biodiversity. In that article, signatories 

agree to “support local populations to develop and implement remedial action in degraded 

areas where biodiversity has been reduced” (GLOWKA, 1994). Forest restoration is one of the 

most effective mechanisms to both conserve existing biodiversity and increase it. Therefore, 

funding agencies seeking to implement projects in accordance with the CBD should 

enthusiastically support forest restoration. The type of funding agency that should be 

approached to support any of the research projects proposed in the agenda depends on the 

scale of the project and the sum required. Funding agencies can be divided into 4 broad 

categories: 

 

1. Private sector – companies usually fund projects to improve their public image. 

Small- to medium-scale projects are supported. Funding is often available rapidly 

and compared with other funding options, administration requirements are usually 

low. 

2. Large international aid agencies - the application and reporting procedures are 

complicated and time consuming, but the grants are usually substantial. These grants 

are only suitable for very large projects or international projects with a large 

administrative staff. 

3. Charities and Foundations - smaller grants but usually require low administration. 

Ideal for student thesis research. Charities and foundations often have very specific 

objectives and one can usually be found to fit the project being proposed. 

4. Government or national agencies – several countries in Southeast Asia have a 

national research council or other government organisations established to 

implement national conservation programmes or the CBD. Administration required 

is usually high and international projects are usually not supported. 

 

Contact details for some funding agencies are provided in the appendix. 

 

Thailand’s Biodiversity Research and Training Programme (BRT) provides an example 

of how a semi-autonomous national agency can work effectively to support biodiversity 

conservation, including forest restoration. Established to prepare Thailand for ratification of 

the CBD, the BRT programme supports small- to medium-scale projects in universities and 

other research establishments all over the country. Between 1996-99 BRT supported 427 

projects with a total budget of 218.7 million baht. A particular feature of the programme has 

been strong support for student projects. The programme has prepared a new generation of 

young scientists to advance this crucial field of research. The most important achievement of 

the BRT programme has been to establish research on biodiversity in Thailand as a legitimate 

and respectable area of scientific investigation. The BRT programme has encouraged more 

scientists to become involved in biodiversity research than ever before. The institution- and 

capacity-building aspects of the programme will have long-lasting benefits for Thailand’s 
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biodiversity, well beyond the program’s closing date. The BRT programme has specifically 

supported research on forest restoration for biodiversity conservation, by funding field trials 

to test various new techniques of forest restoration carried out by the Forest Restoration 

Research Unit at Chiang Mai University. Although the programme is coming to the end of 

its 5-year life span, it is hoped that other similar initiatives will emerge to take its place. 

Forest restoration for wildlife conservation requires long-term research funding. The 

success of forest restoration experiments will not be known for many years after establishing 

experimental plots. Funding agencies rarely commit themselves to supporting projects for 

longer than 3 years. Therefore, researchers who are interested in implementing proposals 

outlined in the Chiang Mai Agenda are encouraged to establish a portfolio of sponsors from 

the private sector, government sector and international agencies. Governments come and go; 

companies boom and bust, so gaining support from all types of sponsoring agencies is an 

insurance against interruption of sponsorship causing project failure. 

REFERENCE 

GLOWKA, L., 1994. A Guide to the Convention on Biodiversity. IUCN Gland and Cambridge, 

xxi+161 pp. 

 

Appendix  - some suggested funding agencies 

 

A good source of names and addresses is the "Guide to Grants, Fellowships and Scholarships 

in International Forestry and Natural Resources" by Damon A. Job. Write to USDA Forest 

Service, P. O. Box 96090, Washington, DC 20090-6090, USA fax-(202) 273-4749, or, to 

obtain a copy by anonymous File Transfer Protocol, access the following home page: USDA 

Forest Service World Wide Web Home Page: URL=http://www.fs.fed.us/ 

 

Asia Development Bank, Education Division, PO Box 789, 1099 Manila, Philippines 

 

The Asia Foundation, 550 Kearny St., San Fransisco, California 94108, USA 

 

The Biodiversity Research and Training Programme, 15th Floor Gypsum Metropolian Tower, 

539/2 Sri Ayuthaya Rd., Rajdhavee, Bangkok 10400 (only for research in Thailand) 

 

The British Ecological Society, 26 Blades Court, Putney, London, SW15 2NU, U.K.; e-mail 

general@ecology.demon.co.uk; http://www.demon.co.uk/bes (small projects only) 

 

The Centre for Field Research, 680 Mnt. Auburn St. PO Box 403, Watertown, MA 02172 

USA (for research involving foreign volunteeers) 

 

CIFOR PO Box 6596 JKPWB, Jakarta 10065, Indonesia (cifor@cgiar.org) 

 

The Charles A. Lindbergh Fund, Inc., 708 South 3rd St, Suite 110, Minneapolis, MN 55415 

 

mailto:general@ecology.demon.co.uk;
http://www.demon.co.uk/bes
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Fauna and Flora International, Great Eastern House, Tenison Rd., Cambridge CB1 2DT,  

U.K.; e-mail info@fauna-flora.org; http://www.ffi.org.uk (small projects only) 

 

Ford Foundation, 320 East 43 Street, New York N.Y. 10017, USA 

 

International Tropical Timber Organisation, 5th Floor, Pacifico-Yokohama, 1-1-1, 

Minamoto-mirai, Nishi-ku, Yokohama 220, Japan 

 

IUCN, Rue Mauverney 28, CH-1196 Gland Switzerland 

 

IUFRO c/o Federal Forest Research Centre, Seckendorff-Gudent-Weg 8, A-1131, Vienna, 

Austria (iufro@forvie.ac.at) 

 

SEAMEO Scholarships, SEAMEO, Darakarn Bld. 920 Sukhumvit Rd, Bangkok 10110 

 

Sophie Danforth  Conservation Biology Fund, Dr. Anne Savage. Director of Research, Roger 

Williams Park, Zoo, Elmwood Ave., Providence, RI 02905 (small projects only) 

 

The Thailand Research Fund 19th Floor, Gypsum Metropolitan Tower, 539/2 Sri Ayuthaya 

Rd, Rajdhevee, Bangkok 10400 (research in Thailand only) 

 

Thai-German Foundation, c/o PDA, Sukhumvit Rd. Soi 16, Bangkok 10110 

Fellowships Division, UNESCO, 7 Place de Foutenoy, 75700 Paris, France 

 

World Bank, International Economic Relations Division, External Affairs Department, 1818 

H Street, N.W.; Washington DC 20433, USA (and the Global Environment Facility 

administered also by the World Bank) 

  

 

mailto:info@fauna-flora.org;
http://www.ffi.org.uk/
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