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Summary 

The Sabangau Forest is of international importance for biodiversity and as a carbon store, and also 

provides important ecosystem services for local populations. The Sabangau River runs along the 

northern and eastern sides of the forest, and its associated riparian forest is of high importance for 

wildlife, including the endangered proboscis monkey Nasalis larvatus. However, much of this 

riparian forest was lost to fire and logging in the 1960-80s, covering an area of approximately 1-2km 

wide by 150km in length.  

The deforested area is a very challenging environment for the growth of seeds and seedlings. The 

underlying peat has been damaged and eroded, the ground layer is open and has high exposure to 

sunlight, much of the area is flooded during the wet season, and seed dispersal into the area is low. 

To date, natural regeneration in this area has been very slow, and much of it has been colonised by 

sedges, rushes and low-growing shrubs. The overall aim of OuTrop’s Nursery and Reforestation 

Project is to investigate techniques that may assist the regeneration of forest in this area. 

Over the eight years of our nursery project, OuTrop’s nursery staff have successfully grown a range 

of forest species from wild-collected seeds or seedlings, and have planted them in the deforested 

area. Results have been mixed, with most species suffering high mortality within a year of planting. 

Only one species has shown high survival and good health (Perupuk Pittosporum sp). However, much 

has been learned about the growing conditions and mortality factors in the area, and OuTrop have 

developed a broad-ranging and ambitious reforestation strategy for the coming years, which is 

outlined in this document.  

As part of our long-term strategy, we will continue 

to test a range of species and planting techniques in 

order to investigate their survival rates, and hence 

their potential for wide-scale planting. This will 

include species from the forest edge, and a number 

of new species that have self-seeded and appear to 

be growing well in the deforested area. Other 

species in the nursery will be used for social 

planting projects, for small-scale survival trials in 

the vicinity of the nursery, or in a range of 

experiments, including planting inside sedge 

tussocks, developing raised planting areas (similar 

to artificial hummocks), planting under shade 

(existing vegetation or artificial covers), adapting 

transect design to reduce damage from wild pigs. 

Detailed methods are provided for all stages of the 

nursery and planting process, which aim to reduce 

stress on seedlings and avoid unnecessary mortality.  

  

 

 

 

 

 

 

Seedlings on a flooded transect 
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Introduction 

The Sabangau Forest is in Central Kalimantan (Indonesian Borneo) and covers an area of 6,300km
2
.  

It is the largest non-fragmented area of lowland rainforest remaining in Borneo and is of major 

conservation importance for its high biodiversity, as a globally-significant carbon store, and for 

natural resource functions that benefit the surrounding communities. It is a dual-ecosystem 

consisting of unbroken tropical rainforest atop a thick layer of peat reaching 15m in depth.  

Sabangau supports the largest extant population of the Bornean orang-utan (Pongo pygmaeus), with 

an estimated 6,900 individuals, and is also home to the largest known population of the southern 

Bornean gibbon (Hylobates albibarbis) at ca. 30,000 individuals. It supports significant numbers of 

other threatened animal and plant species, including Storm’s Stork (Ciconia stormii), proboscis 

monkey (Nasalis larvatus) and the ramin tree (Gonystylus bancanus).  

The peatswamps of Borneo store very large volumes of organic material (peat and wood), and are 

important on a global scale. They have an important regulatory role as reservoirs of water, which 

control the hydrology of entire catchments. Peat acts as a ‘sponge’, storing water during the wet 

season and releasing it slowly into neighbouring rivers during the dry season, which can prevent 

flooding during periods of high rainfall, and provide continuity of water supplies during drought 

periods. Thus, peat swamps maintain a naturally high water-table. If the peat is drained, cut or 

burnt, or if the overlying forest is cleared, the peat degrades by oxidation and carbon dioxide is 

released into the atmosphere, further exacerbating the problem of climate change. Fires occur 

frequently in drained areas as a result of drainage from illegal logging, and as a result, there have 

been five major fire events in Central Kalimantan since 1997, each of which has resulted in 

significant releases of carbon dioxide into the atmosphere, and the destruction of hundreds of 

kilometres of peatland forest. 

These peat swamp forests in Sabangau have been the subject of ecological research since 1993, at 

which time the area was still an active logging concession. In order to protect and study this unique 

ecosystem, the Natural Laboratory of Peat-Swamp Forest (Laboratorium Alam Hutan Gambut: LAHG) 

was established in 1994 by the Governor of Central Kalimantan together with CIMTROP (Centre of 

International Co-operation for the Sustainable Management of Tropical Peatlands) and the 

University of Palangkaraya. In 2004 most of the remaining forest in the Sabangau catchment was 

protected with a National Park designation. However, despite receiving legal protection, the LAHG 

was exploited by illegal loggers from 1997 – 2004, is drained by a network of timber-extraction 

canals, and is constantly at risk of fire. Thus this area requires on-going conservation management. 

The Orangutan Tropical Peatland Project (OuTrop) has been working in the area since 1999, and 

together with our local partners (CIMTROP) have developed research programmes for conservation 

management solutions to protect and restore this habitat. As part of this programme, we have 

developed a seedling nursery and reforestation project, through which we aim to investigate and 

improve forest regeneration techniques in disturbed and/or deforested areas. 

Study area 

The LAHG covers 500 km
2
 and is located in the north of the Sabangau Forest. The base camp is 

situated 15 km south-west of the provincial capital of Palangkaraya. The Sabangau forest has been 

selectively logged since the early 1990’s and then was illegally logged from 1997-2004.  The forest is 

dominated by four main forest types: riverine forest, mixed swamp forest, the low pole forest and 

the tall interior forest. Much of the riverine forest has been lost, and both the mixed and the tall 

pole forest types were subject to logging. 

A large area of former riverine forest habitat adjacent bordering the Sabangau River has been 

cleared and burnt and now supports a vast sedge-dominated swamp. It covers much of the 
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floodplain of the Sabangau river, which extends up to 2km from the main river channel over a length 

of approx. 150km between Palangkaraya and the southern coast of Borneo (see example in Figure 

1). The area was only cleared in the last fifty years:  people living in the nearby village of Kereng-

Bangkirai report that they remember dense jungle lining the river banks as recently as the 1970s. 

Much of this forest was lost to massive fires in the 1970s and 1980s, but some was also subject to 

clearfell logging and land clearance for agriculture.  

The fires caused significant degradation of the peat layer, which is now very shallow and in some 

parts the sandy layer below has become exposed, thus the peat lacks structure and its nutrient 

content is extremely low. As a result, natural re-colonisation is difficult, especially for the 

establishment of trees, as any seeds which are dispersed here are flooded during the wet season, 

scorched by the sun in the dry season or burnt by the frequent fires. Natural seed dispersal into the 

habitat is also particularly slow, as there are few perching points or areas of dense ground cover to 

attract seed-dispersing fauna such as birds, fruit bats and small mammals. Thus, in order to help 

establish the riverine forest, assisted regeneration is needed.  

 

Fig 1. Aerial view of the study area. The camp and main access transects of the LAHG base camp are 

shown in the upper-left of the area, and the Sabangau forest is shown in the lower-left. Black areas 

in the centre of the image show deforested areas along the banks of the Sabangau River. 

 

History of the OuTrop Nursery and Reforestation Project 

The OuTrop seedling nursery was initially developed in 2005 / 2006 by Laura D’Arcy and Laura 

Graham. It was initially used by Laura Graham for a PhD project entitled Restoration from Within - 

Developing Restoration Action Plans Through Ecological and Community Knowledge in Kalimantan, 

Indonesia, which was conducted with the University of Leicester. As part of this project, she 

conducted planting trials of Balangeran (Shorea balangeran), Jelutong (Dyera lowii) and Tumih 

(Combretocarpus rotundatus) in a range of experimental conditions. Following the completion of this 

project, Dr Helen Morrogh-Bernard took over, and Santiano Santi was appointed as senior co-
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ordinator. In 2010, Salahuddin (a member of the CIMTROP Patrol team) worked alongside Santiano 

and eventually took over as senior co-ordinator.  

Seeds and seedlings of a number of species have been collected and grown over a number of years, 

and the second major planting trial took place in 2009, involving 623 seedlings from 8 species. In 

2010 a second nursery was developed in a more open area, and additional species were collected 

and grown. In 2012 a third planting trial took place, using 1308 seedlings from 7 species. Monitoring 

for all projects is still underway, and some interims results will be available in 2013. These will be 

used to develop future replanting projects. 

 

Objectives of the project 

The overall objective for this project is to 

identify species that would be suitable for 

large-scale reforestation projects. These 

species should be able to grow quickly to 

form a closed canopy, thus creating shade to 

make the habitat more hospitable to other 

tree species, and attracting seed-dispersing 

fauna to the area. This will help to speed up 

the rate of natural (unassisted) regeneration 

and, in the long-term, help to re-establish a 

forest that resembles its original state. 

In the past, many reforestation projects have 

concentrated on commercial tree species, or 

have adopted methods that are expensive 

(e.g. fertiliser) or labour-intensive. Resources 

for most conservation projects are generally quite restricted, and therefore high costs are likely to 

reduce the scope and scale of planting. High-intervention projects are also less transferable to other 

sites, so any lessons learnt are of less value to the conservation community. Therefore, we aim to 

identify species that are naturally suited to growing in these harsh conditions, and that will require 

as little human intervention as possible. 

We also intend to use our seedling nursery for other applications, including: damming drainage 

channels, local community outreach programmes, development of a community forest area 

containing non-timber forest products, and further studies of seed dispersal and forest regeneration. 

This will require further investment in order to expand and develop these projects. 

Main objectives are: 

1. To identify peat-swamp tree species that can successfully survive and grow in the 

deforested area with little investment into artificial growing conditions (which are 

expensive and time consuming). 

 

2. To document the effectiveness of any supplementary planting conditions, e.g. 

fertilisation, minimum planting height, supporting stakes. We aim to identifying tree and 

shrub species that are native, light-tolerant and flood-tolerant.  

 

3. To include species that may provide sustainable livelihoods for the local community.  

 

 

 

Carrying seedlings to the deforested area 
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Target species for planting trials 

In order to achieve the objectives listed above, it is necessary to identify a range of species that can 

successfully grow in the deforested area. This includes species that will rapidly grow to form a closed 

canopy, in addition to species of importance for the local community, ‘ecosystem-engineers’ (species 

that will alter the habitat, e.g. hummock-formers), fruits / seeds that will attract seed-dispersing 

fauna, trees of conservation concern, and species that can grow in clay / thin peat (for heavily 

disturbed areas). 

 

Results of previous planting trials 

To date, much of OuTrop’s planting trials have been based on species from the forest edge and the 

mixed swamp forest, including: Balangeran (Shorea balangeran), Tabunter (Ternstroemia magnifica), 

Galam (Melaleuca cajuputi), Perupuk (Pittosporum sp), Tumih (Combretocarpus rotundatus), 

Geronggang (Cratoxylon sp), Jelutong (Dyera lowii), Kapurnaga (Calophyllum sclerophyllum), Bintan 

(Licania splendens) and Jinjit (Calophyllum hosei). Unfortunately, most of these species have suffered 

high mortality and hence are unlikely to be suitable for large-scale planting projects. From the 2009 

planting trials, 100% mortality was recorded for Tabunter, Galam, Geronggang, Jelutong and 

Kapurnaga, ~75% mortality was recorded for Balangeran and Tumih, and Perupuk was the only 

species that survived well, with 17% mortality. The results from 2012 are currently inconclusive, but 

after 2 months mortality of at least 10-20% has been found for all species except Perupuk.  

Perupuk currently does not grow in abundance in the Sabangau area, and seeds were collected from 

a riparian habitat downstream from the research area. It’s preference for riparian habitat is likely to 

explain its success in our previous planting trials, and suggests that we should trial other species 

from similar habitats in the coming years. For example, some shrub species have slowly been 

colonising the riverside near our main research station, and in recent years have become quite 

dominant. They have not yet been seen in our reforestation area, possibly due to barriers to 

dispersal, but planting in this area may form a base for these species to establish and spread further.  

If successful, it is intended that these riparian species should be grown together with other species 

from the mixed swamp forest. So it is important to continue trialling forest species, because they are 

likely to attract forest fauna into the reforestation area (to disperse seeds of other species) and to 

improve diversity.  

 

Species that are currently found in the deforested area 

The deforested areas along the Sabangau show some variability in vegetation cover due to 

differences in environmental conditions, including severity and frequency of fire, topography (and 

hence depth and duration of flooding), protection from erosion, and availability of dispersed seed. 

Consequently, some trees / shrubs have established a localised presence in different areas. Some 

seem to favour areas that are flooded for most of the year (e.g. banks of the River Sabangau), others 

can grow in open areas, and many grow in a zone of regeneration near the edge of the forest. Some 

of these species are listed in Table 1, with some notes on habitat preference and dispersal.  
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Table 1: Species found in the deforested area, habitat preferences and dispersal mechanisms 

Favoured habitat Local name Seed dispersal 

Perupuk (Pittosporum sp) Wind, water 

Rasau (Pandanus sp 2) Water (also 

stoloniferous) 

Solam Water 

River banks and other flooded 

areas 

Patanak Water 

Tampohot (Syzygium sp) Birds Deforested area 

Katune Water 

Common throughout the forest 

and deforested area 

Tumih (Combretocarpus rotundatus) Wind, water 

Bintan (Licania splendens) Birds 

Patanak Galaget (Elaeocarpus acmocarpus) Bats 

Blawan Merah (Tristaniopsis sp2) Wind, water 

Forest edge 

Asam Asam (Magnolia bintulensis) Birds? 

Balangeran (Shorea balangeran) Wind, water Forest edge, dry or enriched 

areas (canal banks, hummocks) Tabati Birds 

Sandy soils Galam Birds? 

 

Solam is one of the species that has grown most successfully at the riverside near our research 

station. Tabati, Tampohot and Patanak Galaget are also found in patches of dominance around the 

deforested area, and may also have potential to grow there. It is recommended that these four 

species are given priority for the replanting trials for the coming year. Species that are light tolerant 

and are able to grow tall must also be selected. 

 

Flooded conditions on the reforestation transects 
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Which additional species can survive in the deforested area? 

In addition to the species listed above, it is possible that some species from the forest edge or 

interior may be capable of growing in the deforested area, but are unable to disperse into it. This is 

particularly true for species that are dispersed by rodents or large mammals (e.g. orangutan). Other 

species may not be able to germinate, but may survive if planted as a seedling or stick (live cutting). 

All species listed as having ‘medium’ reforestation potential in table 2, are considered to be suitable 

for planting trials. Of these, the following species have been identified as key targets for trials 

between 2013 and 2015: 

• Mahadingan (Calophyllum sp. 2) 

• Tabaras tidak punya akar tinggi (Stemonorus cf. scorpiodes) 

• Hampuak Galaget (Syzygium sp. 15) 

• Milas (Syzygium sp. 14) 

• Galam (Melaleuca cajaputi) 

• Rambutan Hutan (Nephellium lappaceum) 

All should be tested on a small scale and monitored for successful establishment. If these species 

show high survival, they can be re-classified as being of ‘high reforestation potential’ and tested on a 

larger scale in a range of environmental conditions. 

 

Current stock 

Seed and wildling collections have taken place each month since 2009, and the nursery currently 

holds 3062 seedlings from 34 different species (Table 2). These species have been classified into 

three categories depending on their expected reforestation potential, as follows: 

• High 

o In previous planting trials, seedlings have been able to survive in the deforested area 

o Also includes species that have self-seeded and grown to more than 1m in height in 

the deforested area 

• Medium 

o May have some potential to survive in the deforested area, and should be trialled 

o Species that have been trialled and shown high mortality, but that might survive in 

different planting conditions 

• Low 

o Species that are unlikely to survive under any planting conditions. 
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Table 2. Seedling stock on 9
th

 May 2013  

Reforestation 

Potential 
Family Latin name Species 

Number of 

seedlings 

Current 

size 

2 0-5 

15 5-10 

115 10-35 
Anisophyllaceae Combretocarpus rotundatus Tumih 

16 35-50 

9 20-35 

34 35-50 

25 50-75 
Hypericaceae Cratoxylon glaucum Geronggang 

5 75-100 

1 0-25 

25 25-50 

28 50-75 
Chrysobalanaceae Licania splendens Bintan 

12 75-100 

5 15-30 

17 30-60 

16 60-90 
Pittosporaceae Pittosporum sp. 1 Perupuk 

3 90-100 

6 5-20 

89 20-50 

17 50-80 
Dipterocarpaceae Shorea balangeran Balangeran 

1 80-90 

28 5-20 

120 20-40 

High 

Myrtaceae Sygyzium sp. Tampohot 

103 40-70 

5 0-50 

5 50-100 

4 100-150 
Myrtaceae Malaleuca cajaputi Galam 

6 150-190 

26 20-40 

47 40-60 Annonaceae Xylopia fusca Jangkang Kuning 

9 60-70 

165 10-50 

50 50-90 Apocynaceae Dyera lowii Jelutung 

4 90-120 

63 15-40 

370 40-80 
Clusiaceae 

(Guttiferae) 
Calophyllum hosei Jinjit 

28 80-105 

Clusiaceae 

(Guttiferae) 
Calophyllum sp. 2 Mahadingan 12 15-35 

63 10-35 

Medium 

Clusiaceae 

(Guttiferae) 
Calophyllum sclerophyllum Kapurnaga 

19 35-70 
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Ebenaceae Diospyros bantamensis Malam Malam 179 5-25 

40 20-40 
Elaeocarpaceae Elaeocarpus mastersii Mangkinang 

10 40-55 

53 15-40 

42 40-70 Icacinaceae Stemonorus cf. scorpiodes 
Tabaras tidak 

punya akar tinggi 

13 70-95 

28 5-30 
Melastomataceae Memecylon sp. 3 Tabati Himba 

19 30-60 

15 15-40 
Meliaceae Aglaia rubiginosa Kajalaki 

31 40-65 

109 10-45 
Myristicaceae Horsfieldia crassifolia 

Mendarahan Daun 

Besar 5 45-80 

Myrtaceae Syzygium sp. 15 Hampuak Galaget 87 5-25 

14 5-30 

45 30-60 

15 60-90 
Myrtaceae Sygyzium sp. 14 Milas 

7 90-115 

2 20-30 
Podacarpaceae Dacrydium pectinateum Alau 

1 30-65 

17 10-40 
Sapindaceae Nephellium lappaceum Rambutan Hutan 

30 40-65 

Sapotaceae Palaquium cochlearifolium Nyatoh Gagas 35 5-35 

Annonaceae 
Mezzetia leptopoda / 

parviflora 

Pisang Pisang 

Besar 
3 25-60 

Burseraceae Santiria cf. griffithi Teras Bamban 46 10-35 

Burseraceae Santiria cf. laevigata Irat 45 15-40 

12 15-35 
Euphorbiaceae Neoscortechinia kingii Pupuh Palanduk 

12 35-50 

Meliaceae Sandoricum beccanarium Papung 150 15-45 

15 10-30 
Moraceae Parartocarpus venenosus Lilin Lilin 

12 30-60 

Myrsinaceae cf. Rapanea borneensis Kawoi 43 10-25 

196 15-40 
Sapotaceae Palaquium pseudorostratum Nyatoh Babi 

72 40-60 

31 15-35 
Sapotaceae Palaquium leiocarpum Hangkang 

65 35-70 

Theaceae Ternstroemia magnifica Tabunter 79 10-40 

Low 

Thymeleaeaceae Gonystylus bancanus Ramin 6 25-50 
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Stocking Strategy 

In order to conduct the intended trials in 2013-2015, it will be necessary to collect a suitable stock of 

relevant species of a suitable height. In general, all trials should attempt to use at least 200 

replicates of each species, in order to account for the variety of environmental variables in the 

planting area. Minimum planting height should be at least 30cm, which may require more than one 

year of growth in the nursery to achieve.  

In order to achieve the intended planting targets for November 2013, the nursery coordinator 

should collect enough seeds or wildlings to develop a stock of 200 suitably-sized seedlings of the 

species listed in Table 3. 

 

Table 3. Seedlings collection targets for 2013 

Local Name  No. in stock (May 2013) To collect 

Tampohot 251 0 

Tabati 0 200 

Solam 0 200 

Patanak Galaget 0 200 

Belawan Merah 0 200 

Katune 0 200 

Mahadingan 12 200 

Tabaras tdk punya akar 108 100 

Hampuak galaget 87 120 

Milas 81 120 

Galam 20 150 

Rambutan Hutan 47 152 

 

 

Species with low reforestation potential 

The nursery currently contains nearly 1000 seedlings that have low potential for the reforestation 

trials, i.e. are unlikely to have high survival rates in the deforested area. These species must be 

moved to the ‘shade nursery’ and stored in preparation for planting by schools and other visitors. 

Seedlings can be planted in natural forest clearings close to (but not on top of) transects or in 

disused bat clearings. 
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Suggested planting strategy 

Planting will be divided between two planting sites near the LAHG Research Station, the original 

western planting site (Stage 1) and a new eastern planting site (Stage 2). The locations of each 

planting site are shown in Figure 1. 

 

Western planting site (Stage 1) 

Our original planting site is located c. 750m to the west of our research station. It is used to test the 

initial survival rates of new species, particularly those from the forest edge (Bintan, Gerunggang, 

Belawan Merah, Mahadingan), and other species with ‘medium reforestation potential’ that have 

been recommended for further testing (Tabaras tidak punya akar tinggi, Hampuak Galaget, Milas, 

Rambutan Hutan). This site will also be used to test some modifications of the planting method, 

including prevention of pig damage in cleared areas vs uncleared areas, planting on hummocks or 

planting at different times of the year. Monitoring of previous replanting trials in the area will 

continue. 

 

 

Fig 2. Aerial view of the study area, taken from Google Earth. This shows the LAHG Research Station 

(the location of the Sabangau nursery), the local village of Kereng Bengkirai, and the current 

reforestation area. A proposed new planting area is indicated in the dashed blue outline. 

Western site 

(Phase 1) 

Kereng Bengkirai 

LAHG Research 

Station 

Proposed 

eastern site 

(Phase 2) 
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Eastern planting site (Stage 2) 

This new planting site has been developed in order to conduct detailed experimental trials for 

species that are considered to be of ‘high reforestation potential’. Seedlings each these species will 

be planted throughout the deforested area from the forest edge to the river, in order to assess the 

survival of seedlings in different environmental conditions.  

 

The proposed site to the east of camp seems more homogenous in terms of habitat type, so would 

be better for the experimental design (reliable comparison of results between transects at different 

distances). It is also less regularly used by the community of Kereng, so we might have risk of 

damage from fishermen, etc 

 

When to plant? 

The timing of planting can have a significant effect on seedling survival. Transportation and planting 

are a stressful process, and most seedlings show some ill-health immediately after planting (e.g. leaf 

wilt or dropped leaves), which can take 1-2 months to recover. Mortality may be higher if seedlings 

experience stressful environmental conditions (e.g. rising flood waters) during this period of ill-

health. Therefore it is important to plant at a time that environmental conditions are least stressful.  

It is thought that the greatest environmental stresses occur during the wet season (usually 

December – July), when flood waters will be at their highest. However, in the dry season (usually 

August – November), water levels drop and seedlings are exposed to direct sunlight and high soil 

temperatures, which may also cause mortality.  

The 2012 planting took place in late-October / early-November, which gave seedlings about 2 

months to establish before flood waters reached the planting transects. Conditions were dry in 

October, and many of the seedlings (particularly Jinjit, Jelutong and Geronggang) suffered leaf burn. 

However, the onset of the wet season brought greater cloud cover and reduced the harshness of 

sunlight, and many seedlings showed signs of recovery before flood waters rose. 

Further monitoring of seedlings is required before we can understand which period is responsible for 

highest mortality. Analysis of the monitoring data from the 2012 planting trials should show whether 

mortality was highest during the wet season or the dry season. In addition, some seedlings will be 

planted in July/August 2013, and survival rates can be compared with previous studies. 

 

Planting methods 

In previous planting trials we have found that some key aspects of planting method can have 

significant effects on the survival of seedlings. For example, transportation and planting can damage 

roots, or poor transect design can result in high seedling mortality from foraging pigs. Therefore, it is 

important to ensure that all planting is conducted in a manner that will reduce unnecessary 

mortality. Recommended methods are outlined in the following sections. 

 

Selecting planting transects 

The planting area has substantial variation in a number of environmental characters. The main 

gradient in the area is elevation (topography), which is generally highest in the south near the forest 

edge, and lowest in the north near the main river channel. Elevation generally determines the depth 

and duration of flood waters, and seedlings far from the forest edge will be subject to a greater 

depth and duration of flood waters than seedlings close to the forest edge. Other characters that 



 

14 

 

The Orangutan Tropical Peatland Project   

vary across the elevation gradient are peat depth, nutrient content, and frequency of burning. 

Planting trials should test all species at different distances from the forest edge, in order to cover a 

range of conditions. Species that can grow in a broad range of environmental conditions will clearly 

be more useful for large-scale reforestation projects. 

The 2013 trials on the eastern side will focus on species that are expected to have high survival 

outside the forest, and therefore the new transects should span the entire distance from the forest 

edge to the river. The number of transects will be determined by the number of seedlings available, 

but it is recommended that at least 5 transects should be created, spaced at equal intervals of 100-

200m. The number and of transects on the western side (stage 1) will be determined by the number 

of seedlings available; all should be placed within 300m of the forest edge as per previous trials. 

At least 30 seedlings of each species should be planted on each transect. Topographical information 

should be collected for each seedling using an engineer’s sight-level. Peat depth should be measured 

using a cane, and holes of 30-40cm depth should be created at 100m intervals to assess the 

structure of the soil (e.g. peat, sand, clay). Notes should be taken on the dominant vegetation 

surrounding each seedling, using the following categories: trees/shrubs, sedge, rushes, bare ground, 

and combinations of the above. 

Planting transects should be prepared on a GPS device in order to ensure that all seedlings are 

planted in the right place. The GPS tracks should be stored carefully so that transects are not lost. 

Signs should be placed at the start and end of transects, in order to inform researchers and members 

of the local community. 

 

Preparing and transporting seedlings 

Before planting, all seedlings should be stored in the northern (unshaded) nursery for at least three 

months. All seedlings should be given a unique tag and prepared for planting. 

The transportation and planting of seedlings can cause great 

stress to seedlings. Roots can become damaged during 

manipulation, transport and planting. Great care should be 

taken during this process: 

• Seedlings in the nursery should be given 

supplementary water if rainfall is infrequent. Seedlings 

may be allowed to dry slightly before planting (to 

reduce weight), but should always retain some 

moisture 

• Seedlings should be moved as little possible, and 

polybags should not be disturbed, as this can damage 

roots 

• Before transportation to the planting site, seedlings in 

polybags should be carefully loaded onto carrying racks 

and secured to reduce movement 

• Care should be taken during transportation to the 

planting site. Shaking or bouncing seedlings can loosen 

the planting medium and damage roots, and overhead 

vegetation can break stems or strip leaves from the 

seedlings 

 

Preparing seedlings for transport 
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Planting seedlings 

As noted above, care should be taken throughout this process to protect seedlings from unnecessary 

damage. The following steps are recommended: 

• Seedlings should be planted at intervals of 2m.  

• In order to reduce competition on seedlings, sedges or rushes within 1-2m of the planting 

area may be cleared using a mower or machete.  

• In some cases, seedlings have been damaged by pigs or fishermen that favour travelling 

through cleared areas. In order to protect seedlings from this, it may be better to clear an 

access transect, but to plant seedlings in uncleared areas about 50cm from planting 

transects. This will help to reduce damage, and will ensure that seedlings are planted in a 

natural setting and will receive some shade from surrounding vegetation. 

• Holes should be created using a parang or a stick, and roots within the hole should be cut.  

• Seedlings may be vulnerable to high temperatures at the surface of the peat (caused by heat 

from the sun), and therefore deep planting holes (15cm) may help to protect roots. 

• Care should be taken during the removal 

of polybags so that roots are not 

damaged or exposed. For sensitive 

species, it may help to plant the seedling 

within its polybag. 

• Loose peat should be placed over the top 

of the seedling and all of its growing 

medium in order to protect the upper 

roots from exposure to sunlight.  

• All seedlings must be measured (cbh, 

height and number of leaves) once 

planted. 

 

Planting sticks (live cuttings) 

As an alternative to the use of seedlings, we intend to trial the use of cuttings from live trees 

(referred to as ‘sticks’). This involves the collection of living branches from small trees and 

immediately planting them into the reforestation site. If sticks can be successfully established, they 

may present a more cost-effective approach to reforestation than the growth of seedlings in a 

nursery.  

The priority species for trials as sticks are: Balangeran, Tabati, Tampohot, Bintan, Tumih, 

Geronggang, Belawan Merah, Solam, Patanak Galaget, Perupuk and any other species selected by 

the nursery co-ordinator. 

The following methods should be employed: 

• Sticks should be sourced from small trees (or mature trees if safe to climb), from a healthy 

population at the forest edge. 

• Sticks must not be taken from wild populations that are already growing in the deforested 

area, because any disturbance of naturally-seeded trees would be counter-productive  

• Sticks should only be taken from a wild population (e.g. at least 20 individuals), and no more 

than 5% of the parent plants should be taken 

Planting seedlings in a sedge-dominated area 
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• Sticks should be at least 2cm in diameter and at least 1m in length. Sticks do not need to 

retain leaves, but it is often more beneficial if they do. 

• A sharp parang / machete should be used in order to ensure a ‘clean cut’, so that bark and 

the end of the stick is not broken or split, as this may cause the stick to rot.  

• Sticks should be planted immediately to avoid drying of exposed surfaces 

• The use of a root-building tonic can be trialled to see if it increases survival of sticks. 

• These sticks should be planted along transects in the same way that seedlings are planted. 

 

Monitoring Strategy 

Regular monitoring is important in order to gain 

as much information as possible about the 

factors that may cause mortality of each species. 

A higher frequency of monitoring will give an 

easier identification of the cause of mortality of 

seedlings. It is useful to understand the cause of 

mortality, because some factors can be avoided 

or remedied. For example, if seedlings suffer 

highest mortality immediately after planting, 

then the timing of planting could be changed, 

handling methods could be adjusted, or post-

planting protection can be provided. If pigs cause 

significant damage, then transect designs can be 

adjusted, or other obstacles / deterrents can be 

employed. 

 

Monitoring can be divided into different categories: 

• Post-planting condition monitoring. It is recommended that seedlings should be checked 

every two weeks for the first two months following planting. Seedlings should be checked 

for condition / health, using a four point scale: 1 - healthy, 2 - some signs of ill-health (leaf 

wilt, leaf burn or some dropped leaves), 3 - unhealthy (many dropped leaves) and 4 - dead. 

Minor corrective maintenance can be made (e.g. covering roots, using sticks to provide 

support), and should be recorded on the datasheet. 

• Long-term survival monitoring. In order to assess long-term survival of seedlings, monthly 

condition / health checks (see above) should be carried out for the first year after planting, 

and every three months afterwards. The cause of death of any seedlings should be recorded 

(e.g. pigs, sunlight or floodwaters). Lost tags should be replaced, and minor corrective 

maintenance can be made. 

• Growth rates. Seedlings are expected to grow and develop into trees. However, this is not 

always the case, as some species can survive for several years without any vertical growth. 

Therefore it is important that baseline measurements are taken immediately after planting, 

and that seedlings are measured every six months for the duration of the project. This 

should include measurements of height, basal diameter and number of leaves. Measuring 

should take place at the start and end of the wet season (December and June), or as soon as 

flood waters recede. 

Monitoring seedlings in the wet season 



 

17 

 

The Orangutan Tropical Peatland Project   

It can take many years for a seedling to develop a strong root base and start to grow. For example, 

the main stem of some Balangeran seedlings will often die back within the first year, but the plant 

will produce some new growth around the base for a number of years before it starts to show 

vertical growth. Therefore, the success of a species can only be assessed after a number of years of 

monitoring, and all monitoring should be continued in the long-term. 

 

Additional Trials 

Reforestation trials can employ a number of different methods to improve the likelihood of survival 

of seedlings. Some novel methods have been proposed by the nursery coordinator or have been 

adapted in reforestation projects elsewhere. We intend to trial these methods on a small-scale in 

2013-15, in order to allow an assessment of effectiveness. Experiments can be conducted using high 

or medium potential species, to be selected at the discretion of the nursery coordinator. 

 

Planting in sedge tussocks 

It has been observed that a number of self-seeded saplings and seedlings appear to originate within 

tussocks of sedge (known locally as Rasau kecil). Sedges were originally thought to provide negative 

competition for seedlings, however, it is possible that tussocks may provide additional protection for 

seedlings and encourage growth. Therefore, this will be trialled through the planting of seeds or 

seedlings of various species within sedge tussocks. 

 

Use of raised beds 

Within both the interior forest and the deforested area, it has been noted that many species show 

greatest survival when growing on hummocks that are elevated slightly above the water table. 

Hummocks are generally slightly drier (or faster to drain) than the surrounding areas, and may 

provide seedlings with some refuge from the nutrient-poor, acidic, anoxic groundwater. Aerobic 

breakdown of organic material in hummocks may also increase nutrient availability for seedlings, 

which may increase the survival rates of some species. Therefore we aim to trial the creation of 

‘artificial hummocks’, by creating mounds of peat and planting seedlings on top of the mound. Peat 

may be held in place using wooden boards, biodegradable sacking or other means. 

 

Planting under shrubs 

A relatively large patch of deforested area has been colonised by tall pandan plants and small shrubs 

(Solam, Katune) near the access route to our research station. This patch is located along the river 

banks in the zone of deepest inundation in the wet season. It is not clear why this has been the site 

with greatest growth, but the shrubs and tall sedges in this habitat have created a closed canopy 

(giving shade to underlying seedlings), and may also have altered the peat slightly.  

The primary aim of most reforestation projects is to create a closed-canopy under which secondary 

colonisers can establish. This step has already occurred naturally near the access point and near the 

forest edge, and this provides an opportunity to trial the planting of a number of flood-tolerant but 

shade-favouring tree species. We aim to plant a number of species in this area to assess survival and 

growth rates. High or medium potential species can be trialled (e.g. Balangeran, Geronggang, Bintan, 
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Blawan Merah, Jelutong, Jinjit). If any self-seeded tree seedlings are found growing under existing 

shrubs, they should be recorded. 

 

Experimental method 

When trialling new techniques, it is important to follow some experimental methods in order to 

compare the survival of seedlings that employ a new treatment or without. All test should start at a 

small scale and be monitored regularly. If success is achieved, the trials should be tested on a larger 

scale. 

The following steps are recommended for all trials: 

• A suitable number of each seedling should be planted at each trial site, preferably at least 

10-30 of each species. 

• ‘Control’ plots should be created adjacent to the trial site, so that survival can be compared 

in the presence and absence of the treatment.  

• The same number of each seedlings should be tested in each location, and planting 

conditions should be similar for all other aspects. 

• If possible, the experiment should be trialled at different distances from the forest edge 

• A regular monitoring system should be developed, careful notes should be taken, and all 

trials should be outlined in a monthly report. 

 

 

A Jinjit seedling keeps its head above water on a flooded transect 
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Scheduling 

Monthly Schedule 

The coordination of the nursery and reforestation project involves a number of scheduled monthly 

tasks, in addition to a number of unscheduled maintenance tasks such as seedling measuring, 

monitoring, seed-collection etc. A typical schedule for each month is outlined below: 

 

Week 1 

 

 

• Measure growth of relevant seedlings in the nursery 

• Performance basic maintenance tasks, weeding, changing polybags, etc 

• Check Tabaras, Tabati and Malam-Malam sticks in canals A and D 

• Enter monitoring and stick data 

Week 2 

 

• Check all seedlings for the RF 2012 planting trials 

• Check all sticks for the RF 2012 planting trials 

Week 3 

 

• Enter RF seedling and stick data 

• Seed collection 

• Conduct additional trials and monitor success of other trials 

Week 4 

 

• Other work (phenology ) 

 

Annual Schedule 

Planting should be planned to coincide with volunteer groups, as this has been a popular activity in 

the past. Volunteers are generally highly motivated and hard-working, and help to complete the 

work quickly and efficiently without drawing our field staff from other projects. Therefore, all 

planting should be planned to coincide with either the first volunteer group (usually July/August, the 

start of the dry season) or the second group (October/November, near the end of the dry season). 

 

 


