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List of Terms
Stake

Wildlings

: A stick of approximately an index finger in
diameter used to mark each planting point
or location of planted seeds. It is commonly
made of durable materials like bamboo or
branch/twig, with painted tip
: Young plants grown on the forest floor used
for germination.

Acclimatization : Adaptation attempt of an organism to adjust
to a change in its environment.
Accessibility

: The level of ease in reaching a location.

Weaning bed

: Rectangular bed with partitions functioned
to store seedlings. The bed is equipped with
adjustable intensity on the shade according
to the need of seedlings.

Sowing bed

: Specific-sized rectangular bed or square
with partitions containing sprouting
medium equipped with heavy shade, whose
function is to sprout the seeds. Other terms:
sprouting bed

Seed

: A generative part of a plant used for
propagation or breeding purposes.
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Seedling

: A young plant produced from a seed or part
of another plant.

Bad seedling

: Low quality seedling, not appropriate for
transplantation.

Weaned seedling : Seedlings moved from sowing bed to
polybag.
Seed

: The result of fertilization in flowering plants.

: Bulging part on the stem from which
branches and leaves grow out. Node can be
functioned as the guide for seedlings
preparation with crown cuttings.
Seed extract-ion : The process to obtain seeds from fruit or
pods.
Node

Generative

: Germination from seeds.

Pruned garden

: A group of plants under special
maintenance aimed to produce cuttings.

Pest

: Any animal that is detrimental to seedlings
or plants.

Installation

: A set of tools and its supporting equipment
installed in their relevant positions to
support activities in nursery.

Planting lane

: Wild-plants-free lane, usually 1–1.5-meterwide, in which seedlings will be
transplanted.
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Green break

: A planting system functioned as firebreaks.

Rafter

: Lumber with the minimum thickness of 4 cm
and width of 4–7 cm. Its common length is
3–5 m.

Batten

: Lumber with the minimum thickness of 2 cm
and width of 2–4 cm. Its common length is
3–5 m.

Sprout

: Young plant that is just developed from
embryonic stage in the seed.

Growth Medium : Medium placed in polybag for growing
seedlings. The medium may consist of
topsoil layer, peat, or the mix of both.
Mortality

: The death of plant.

Shade cloth

: Man-made shade made of special plastic
material with various intensity of shade.

Board

: Lumber with the minimum thickness of 2–3
cm and width of 10–30 cm. Its common
length is 4–6 m.
: Clearing wild plants off to provide a
sufficient and appropriate growing space for
plants.

Clearing

Plowing

: The activity aiming to loosen the peat soil
around plants to improve soil porosity
around seedlings.
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Hardening off

Disease

Replanting

Polybag

Infrastructure

Radicle
Revegetation

: The activities aiming at preparing seedlings
to be transported from nursery (controlled
circumstance) to the wild (uncontrolled
circumstance). It includes the activity to
gradually reduce the intensity of watering
and shade until seedlings are ready for
transplantation.
: Any impairment of a plant caused by fungi,
bacteria, viruses, protozoa, nematodes, or
others.
: The activities of replacing dead plants with
healthy
and
transplantation-ready
seedlings.
: A plastic bag made specifically for
containing the growth medium for
seedlings. The plastic bags are available in
different sizes.
: The
primary
supports
for
the
implementation of germination in nursery,
including immovable installation and
building. Examples: weaning bed, sowing
bed, and warehouse.
: The part of seed from which sprout will
: Rehabilitation of vegetation, an attempt to
improve the damaged vegetation in
peatlands through transplantation so that
the land cover will get better or recover.

x

Rootone F

Facilities

Pioneer plants
Sprayer
Sprinkler
Lid
Site
Planting point

Topography

: A type of growth hormone that is often used
to stimulate root growth, especially in
cuttings.
: Anything used to support germination
activities in nursery. Facilities usually
consist of movable tools, such as
wheelbarrow, watering devices, and other
equipment.
: Highly
adaptable
plants
to
the
transplantation location and open area.
: A watering device with tiny holes working
with an air pressure system.
: A device or system to sprinkle water on a
garden, a road, or any other place for
wetting and maintaining humidity.
: A supporting device for germination in the
form of plastic structure used to maintain
humidity.
: Location of transplantation.
: The points at which seedlings will be
transplanted. The position is determined
by the applied planting distance. It is
usually marked by stakes.
: Shape of peatland surface.

Shoot

: Part of young plant grown from a stump,
an axil, a log, or other parts of a tree.

Vegetative

: Germination from parts of plant other than
seeds.
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Foreword from the Deputy Head for
Construction, Operation, and Maintenance
The Government of the Republic of Indonesia is seriously
committed to restore ex-burnt and degraded peat through the
issuance of Presidential Regulation No. 1 of 2016 concerning the
Establishment of the Peatland Restoration Agency (BRG). As a
non-structural governmental agency that is under and
responsible directly to the President, BRG’s main tasks are
coordinating and facilitating the implementation of peatland
restoration in 7 (seven) provinces, namely Riau, Jambi, South
Sumatra, West Kalimantan, Central Kalimantan, South
Kalimantan, and Papua with a restoration target of 2 (two)
million hectares during the period of 2016-2020.
Currently, BRG utilizes 3 (three) main approaches for the
implementation of peatland restoration in the targeted
provinces, called as 3R stands for Rewetting, Revegetation, and
Revitalization of Local Livelihoods. Peat rewetting is conducted
by constructing peat rewetting infrastructures including: canal
blocking, canal backfilling, and deep wells. Meanwhile, peat
revegetation is conducted through two kinds of intervention,
namely active and non-active interventions. Active intervention
includes seeds bank and nursery establishment as well as
germination and seedlings transplantation. While non-active
intervention promotes natural regeneration and seeds dispersal
mechanism. Finally, revitalization of local livelihoods is done
by developing peat-friendly alternative and sustainable
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livelihoods including the development of water-based, landbased, and environmental services-based livelihoods.
For the sake of the effective, efficient, and cost-effective
implementation of peat revegetation activities that provides
optimal results based on the required technical rules, technical
guidance and procedures for revegetation should be applied.
This book was prepared in the hope of providing guidance to
various parties at the site level involved in peat revegetation
activities. The Deputy for Construction, Operation, and
Maintenance together with the Peatland Restoration Agency
gives appreciation and gratitude to the author team who have
devoted their thoughts, energy, and time to publish this guide
book properly.
Finally, I hope that this technical guide can provide benefits for
and contribute to the successful implementation of peatland
restoration in Indonesia.
Jakarta, June 2017
Alue Dohong, Ph.D
The Deputy Head for Construction,
Operation, and Maintenance
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Preface from the Author Team
Peat swamp forests have very important roles, functions, and
benefits for human, biodiversity, and global climate.
Unfortunately, this ecosystem is getting more and more
damaged for years. Excessive draining (through canalization),
fires, logging, and land use change are some of the main factors
causing the degradation of peat swamp forests in Indonesia.
Forest and peat fires in 2015 have led to an increase in the area
of damaged and degraded peatlands.
The Government of the Republic of Indonesia has taken
strategic steps in addressing issues and improving governance
in peatlands. By the issuance of the Presidential Regulation
Number 1 of 2016 on the Establishment of the Peatland
Restoration Agency (BRG), the agency is mandated to
coordinate and facilitate the implementation of restoration of 2
(two) million hectares of peatland areas in 7 (seven) provinces
up until 2020. In carrying out the mandate, BRG implements
three main pillars known as 3Rs, namely R1: Rewetting, R2:
Revegetation, and R3: Revitalization of Local Livelihoods.
To support the success of revegetation program, adequate
preparation and planning are needed so that the planned
activities can be implemented well. This document was
developed as an effort to support the preparation for the
implementation of on-site revegetation.
The guide is divided into three sections which reflect main
activities in revegetation, namely nursery establishment,
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seedlings preparation, seedlings transplantation, and
maintenance. Each of these sections elaborate the steps and
procedures for implementing activities. With simple language
and illustrations, this guide is expected to be easy to understand
so that the implementers can apply the required steps
accordingly.
Finally, the authors hope that this technical guide for peat
revegetation can be used as a reference for the parties involved
in carrying out the activities. Moreover, hopefully it may
contribute to the success of peatland restoration in Indonesia.
Let’s Fight for Peatland
Authors
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General Introduction
Concept and scope
Revegetation is one of the main pillars in peatland restoration
which activities are aimed at restoring or rehabilitating the
vegetation of land after experiencing disturbances or damage.
In its implementation, revegetation is integrated with two other
pillars of peatland restoration intervention namely rewetting
and revitalization of livelihoods. Revegetation activities must
be carried out in accordance with the proper procedures.
Furthermore, revegetation activities should involve various
parties, particularly local community, to ensure it provides
additional economic values to them as well as to ensure the
continuity of the program in the future.
Contrary to other activities, there are more complex challenges
in revegetation as its ultimate objective is not only planting as
many seedlings as possible but to ensure a high number of the
plant survival. In light of this objective, revegetation activities
must be well-planned and implemented properly. Revegetation
will determine the outcome of other activities

Types of plant, location, and intervention option
Whenever possible, the native plant species of peat swamp
forest must be prioritized in revegetation. The choice of plants
should not only be focused on the species of commercial trees,
but also other species of an important role (for example: trees
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that produce fruits, trees that serve as a habitat for animals, and
trees that are useful for land cover).
Transplantation involving many types of trees is highly
recommended to ensure that the composition of stands
resulting from revegetation activities has high biodiversity.
This means that transplantation involving only one or few
species must be avoided.
Transplantation pattern and activity arrangement may vary
depending on the land cover, transplantation location, the
thickness of peat, and the land tenure status over the location.
For example, for location with thin layer of peat, situated within
the residential area, and whose land status is of the
community/indigenous people, the revegetation may be
conducted through a community-based cultivation such as
agroforestry and paludiculture. Agroforestry refers to a
cultivation system that involves forest plants intercropped with
seasonal plants. Meanwhile, paludiculture is a cultivation
system applied on wetlands or lands which have been rewetted
(those experiencing prolonged drought) using native plants
species. For lands with medium up to deep peat depth and
situated far from the residential area (near the forest), it is
recommended to conduct reforestation through intensive
planting. To reduce the risk of fire, the planting of green
firebreaks can be integrated into other planting systems. Green
firebreaks are made by planting several types of native peatland
plants which are highly adaptive or resistance to fire with close
distance between plants. Meanwhile, for heavily damaged
forests lacking the number and variety of tree species, it is
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recommended to implement enrichment planting using native
peatland species.

Figure 1 Several options of peatland revegetation pattern

How to use the technical guidance
Revegetation generally begins with nursery establishment.
Once the nursery is established, the next activity is to prepare
various types of seedlings to be planted in the field. The
seedlings prepared at the nursery are those having been
adapted to the condition in the transplantation location. The
seedlings prepared are then transplanted and maintained in the
field during the right season.
In accordance with the flow of activities above, the technical
guidelines are divided into three parts namely Part 1: Nursery
establishment Part 2: Peat swamp forest plants germination,
and Part 3: Transplantation and maintenance. Periodic
monitoring must be conducted to observe the revegetation
progress. The procedure of each section of the activity is
described in detail within the following paragraphs.
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SECTION 1: Nursery Establishment
1.1. Nursery: definition, type, layout
A nursery is a unit comprising the facility and infrastructure
useful to grow seeds or other planting materials (cuttings and
wildlings) and maintain them until the seedlings are ready for
transplantation. A nursery can also be used for adjusting
environmental conditions to ensure that the seedlings are able
to adapt to the natural conditions at the transplantation site
from the controlled condition in the nursery.
Based on the nature, a nursery can be categorized into two types
namely:
•

Permanent Nursery
This nursery refers to a unit that is built permanently at a
specific place. It cannot be moved and is used to support
long-term rehabilitation activities. This nursery is usually
located in strategic locations so that it can cover effectively
the needs in the transplantation site. Because of its
permanent nature, the material used in building this
nursery should be strong and durable.

•

Temporary Nursery
A temporary nursery is generally made to fulfill the needs
of seedlings in a rehabilitation program at a certain time.
After the completion of rehabilitation activities at one site,
this nursery will no longer be used or may be moved to
another rehabilitation site. Because of their temporary
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nature, it is not necessary to build the nursery with strong
and durable materials.
The space in the nursery is divided into two sections namely the
effective area (+ 60%) and the supporting area (+ 40%). Effective
area refers to the space allocated to serve as main infrastructure,
which is a place to store and maintain seedlings. Meanwhile,
supporting area refers to the space serving as supporting
infrastructure for germination activities (for example: offices,
dormitories, water installations, media warehouses, etc.) This
space allocation is adjusted to the needs of seedlings in
revegetation program. The position of each infrastructure is
arranged to ensure that the germination activities in the nursery
can run effectively and efficiently. Here is an example of an
ideal nursery layout that can be used as a reference.

Figure 2 Example of layout installation and nursery infrastructure
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In the field, the ideal conditions as described above may not
always be obtained. The minimum facilities and infrastructure
that must be present in nursery are weaning beds, sowing beds,
watering installations, and working lodge. Working lodge, in
this case, can replace the role of office and dormitory.

1.2. Tools and materials
The tools and materials required to build a nursery are
summarized in the Table 1 below.
Table 1 The tools and materials needed to build a nursery
No.

Tools and
Materials

Function

1

Machete

To remove wild vegetation during land
preparation, and to chop wood

2

Hoe

To level and move peat soil

3

Mower

To speed up the removal of wild vegetation
during land preparation

4

Wheelbarrow

To transport materials during land preparation

5

Shovel

To level peat soil

6

A set of
carpentry tools

To help the workers building nursery
(hammer, saw, wooden meter, steel square,
etc.)

7

Nail

To secure boards or wood. Nails may consist
of several sizes, subject to the needs

8

Battens

To build weaning
infrastructure

bed

frame

and

other
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No.

Tools and
Materials

Function

9

Rafter

To build weaning
infrastructure

bed

frame

and

other

10

Wooden board

To build sowing bed partition and other
infrastructure
Note: the total number and size of board is
adjusted to the needs

11

Shade cloth

To provide a shade for weaning beds

12

Thatched roof

To provide a shade for sowing beds

13

Roof

To roof a building, it can be made of tile or tin

1.3. Implementer
The person in charge of nursery establishment is preferably an
individual with experience regarding germination on
peatlands. In designing the technical design, it is recommended
to involve nursery or rehabilitation experts. Considering that
this activity is a physical building work, several people with
background on construction are required. The number of
people involved depends on the type and dimension of nursery
to be established.

1.4. Activity implementation procedure
The stages and guidelines needed in establishing nursery on
peatland are as follows:
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A.

Nursery location selection

The appropriate nursery location on peatland must meet the
following main criteria.
• Clear land ownership status
In order to guarantee nursery’s operational continuity in
certain period of time, a written agreement must be obtained
with the owner or the holder of the land.
Near water source (such as river, tributary, or waterway).
Flat land topography.
Open site (not a forest).
Easy access.
Availability of growth media in the location.
Based on the history, it is
not an area which caught
recurrent fire
• The area has never experienced excessive inundation
(especially in rainy season). Light inundation is tolerable
since it can be solved by implementing certain adaptations
or adjustments.
•
•
•
•
•
•

Notes: In the event of the absence of hydrological data to refer to, use the
land’s vegetation as an indicator to identify the inundation
condition. For example: the existence of purun (Lepironia articulate),
rasau (Pandanus helicopus), and perupuk (Lophopetalum
multinervium) plants indicates heavy inundation on peatland.

The abovementioned main criteria must be met in determining
the location for nursery establishment. Additionally, it is also
recommended to meet the following additional criteria in
order to support effectiveness and efficiency in the
implementation of operational activities in nursery.
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• The location is not too far from forest which serves as a
source of planting materials (seedlings and wildlings)
• The location is not too far from residential area or a source of
human resources.
B.

Nursery land preparation

Nursery land preparation is conducted through the following
stages:
1.

Removal of fern, bushes, and other wild vegetation in the
location selected for nursery. This is done by using machete
or sickle. If available, mower can be used to speed up the
process.

Figure 3 Land clearing for nursery location

2.

3.

Move wood stumps or other materials on the nursery
location to other location. Such a transportation can be done
manually or by using wheelbarrows.
Level peatland surface using hoe and shovel.
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Figure 4 Moving wooden materials and levelling the land
C.

Weaning bed construction

Weaning bed is used to accommodate the weaned seedlings
(seedlings in polybag) until they are ready for transplantation.
The followings are two steps to construct a weaning bed:
Step 1. The making of frame (weaning bed boundaries)
1.

Prepare two (2) pieces of wood (rafter, batten, or pole) with
a length of 3 up to 5 meters, and two (2) pieces of wood with
a length of 1 up to 1.5 meters. Arrange those woods into a
rectangle with length of 3-5 meters and width of 1-1.5
meters. This is the frame (border) of weaning bed. The
common size for a weaning bed is 1.5 m x 5 m.
To optimize the sunlight, it is recommended to put the
weaning bed horizontally from the north to the south.
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2.

3.
4.
5.

Install 12-20 stakes (20-30 cm long) or as required. The
stakes are installed following the shape of rectangular
frame (border) of the weaning bed. Upper part of the stakes
should be 10-15 cm high above the soil (adjusted to the size
of polybag).
Put the bed border/frame exactly on the installed stakes.
Install the border/frame on the installed stakes. The frame
can be installed on the stakes using nails or wire.
Make several weaning beds or as required. Give 50 cm until
75 cm space between each bed as the inspection and
maintenance lanes.

Figure 5 . The steps of weaning bed frame making
Notes: - Beside using stakes, bed frame/border can be created
using boards.
- It is recommended to put some pebbles or sand (or pebble
and sand mixture) on the base of weaning bed to level
the bed and prevent the growth of wild vegetation.
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Calculating the number of weaning bed to be constructed can
be done using the following formula:
Example of calculation:
Amount of seedling = 10,000
seedlings
Bed capacity = 500 seedlings per
bed
therefore,

Step 2. Shade installation
Shade can be installed with the following steps:
6.

7.

Build a frame to install artificial shade. Space between each
pole depends on the condition in nursery site. The frame
height should be between 2 up to 3 meters. The frame
material can be wood, iron pipe, bamboo, or other
materials.
After the frame is made, install a shade cloth with the
intensity of 65%-75% on the frame. If the intensity of
sunlight is too high, additional shade cloth may be installed
(2-3 layers).
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Figure 6 The steps of shade cloth installation for weaning bed
D.

Sowing Bed Construction

It is used for seeds (small or soft) germination and preparation
until they are ready to be weaned. There followings are the two
steps to construct a sowing bed:
Step 1. Sowing bed frame making
1.

2.
3.

4.

5.

Prepare two (2) pieces of board (width: 20-25 cm, length: 25 m), and other two (2) pieces of board (width: 20-25 cm,
length: 0.5-1 m).
Arrange the four boards to form a rectangle (bed). The
common size for sowing bed is 1 m x 2 m and 1 m x 5 m.
Position the bed on the surface of peat that has been
previously cleaned of roots and wild vegetation. To
optimize the sunlight, it is recommended to put the sowing
bed horizontally from the north to the south.
Fill the bed using sowing medium. This sowing medium
can be in the form of sifted peat, or others (for example:
sand or peat and sand mixture).
Make several sowing beds or as required. Give space
between each bed around 50 cm to provide access for
activities on the sowing bed.
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Figure 7 The steps of sowing or sprouting bed making

Step 2. Shade installation
1.

Install shade supporting stakes with the height of 80-120 cm
in the west and 100-150 cm in the east. The number and
position of stakes are adjusted to the number of sowing bed
constructed.
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2.

Install a shade with high intensity. This shade can be in the
form of thatched roof made of dry sago leaves, coconut
leaves, or other materials.

Figure 8 Heavy shade application on sowing or sprouting bed
Notes: - Sowing bed should be protected from pests by building
fence or installing shade cloth.
- If the sunlight intensity on sowing bed is too high, the shade cloth
can be installed in the west or east of the sowing bed (as needed).

15

Text box 1. Adapting bed to the risk of inundation
For areas prone to inundation, the beds can be built using
stilt model. The size and height of the beds from soil
surface are adjusted to the level of inundation occurs in
h

Figure 9 Stilt beds to mitigate the water inundation risk
E.

Supporting facilities and installation construction

To ensure nursery operates seamlessly, construct several other
supporting facilities following the specification provided in the
Table 2 below.
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Table 2.

Some nursery
specifications

Facility installation
Office/
worker
dormitory*

supporting

facilities,

• As a resting
place for
workers in the
nursery

and

Specification

Function
• As the center
of
administration
and activity
management
in the nursery

functions,

• A permanent building
with walls and roof.
• The building
comprises several
rooms and partitions.
• The size of office and
dormitory depends on
the number of nursery
staffs (also, to anticipate
the daily freelance
workers employed)
• The office is
equipped with a set
of office tools and
equipment
• Dormitory is
equipped with
facilities to support
daily routine,
kitchen, toilets, and
others.

Water
installation
housing

Serves as a
storage to protect
water pumping
machine

•

A permanent building
with walls and roof

•

The dimension and
materials used to build
the warehouse depend
on the water pump
dimension
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Facility installation

Specification

Function
•

Building is equipped
with locking keys

• Building is situated near

water source or a river.
Ensure that the water
pumping machine will not
sink when heavy
inundation occurs

Generator set
housing (Genset)

Warehouse

Serves as a storage
to protect the
genset

To store the
nursery
equipment, tools,
and materials

•

A permanent building
with walls and roof

•

The dimension and
materials used to build
the warehouse depend on
the genset dimension

•

Building has a permanent
roof

•

Building is equipped
with locking keys

•

Building is situated slightly
far from the camp and
dormitory

•

Ensure that genset will not
sink when heavy
inundation occurs

•

A permanent building
with walls and roof

•

The dimension and
materials used to build the
warehouse depend on the
amount of materials and
equipment

•

Building has a permanent
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Facility installation

Specification

Function
roof
•

Building is equipped
with locking keys

•

It is recommended to
construct the building near
weaning and sowing beds

As a place to
conduct
preparation –
media filling,
treating the
wildlings, and
other purposes

•

A semi-permanent
building

•

Building is equipped with
heavy shade

•

It has no wall

•

It is recommended to
construct this area near
warehouse and weaning
beds

To distribute water
from river
(through water
pump) or from
water tank to the
watering points in
nursery or other
facilities

•

The pipes used must be
strong to ensure
durability

•

The location of
water pipelines is
adjusted to the
position of beds and
other facilities

Power lines

To distribute
power from
generator to
lighting points,
installations, and
other facilities

•

The layout of power
lines must be made as
efficient as possible to
cover all lighting points

Pruned garden*

To provide and
meet the planting
materials necessity

•

It consists of young
plants (<5 y.o) planted
closely to one another

Multipurpose
area

Water pipelines
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Facility installation

Greenhouse*

Specification

Function
(crown cutting)

•

It follows the standard
technical design for
pruned gardens
(dimension - plant’s
ideal age, autotroph
seedlings growth
stimulus etc.)

To facilitate crown
cutting and other
activities

•

A building with walls and
roof made of glass or
thick plastic

•

It follows standard
greenhouse design
(dimension,
infrastructure, etc.)

* It is optional, subject to needs

If the nursery location is prone to experience heavy inundation,
it is recommended to modify some of the buildings into stilt
constructions for protection purposes.
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Peat Swamp Forest

Plant Germination
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SECTION 2: Peat Swamp Forest
Plant Germination
2.1 Introduction to germination activity
Normally, germination process includes three main activities
namely planting stock, germination-weaning-rooting, and
treatment in a nursery. There are plants whose germination is
easy and there are also others whose germination requires a
specific treatment.
Seedlings prepared in a nursery should be of diverse types and
constitute native peat swamp forest plants. The planting
materials commonly used in a nursery are seeds (generative),
wildlings, and cuttings (vegetative). Table 3 below comprises
the germination techniques commonly used for native peatland
plants in revegetation.
Table 3 Germination techniques for native peatland plants
No.

Common
name

Family
Myrtaceae

Species
Tristaniopsis
obovata

Germination
technique

1

Belawan

AL, B

2

Balangeran/ka Dipterocarpaceae

Shorea balangeran

3

Bintan

Chrysobalanaceae

Licania splendens

AL, B

4

Bintangur

Guttiferae

Calophyllum hosei

AL, B

AL

Germinatio
5

Durian

6

Gelam

hutan Bombacaceae
Myrtaceae

Durio carinatus

S

Melaleuca cajuputi

Ws, Sc
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Common
name

Family

7

Gerunggang

Hypericaceae

Cratoxylum

Ws, S

8

Syzygium

Myrtaceae

Syzygium sp.

S

9

Jelutung

Apocynaceae

Dyera

S

10

Kajalaki

Meliaceae

Aglaia rubiginosa

Ws, S

11

Katiau

Sapotaceae

Madhuca

Ws, S

12

Kempas

Fabaceae

Koompassia

Ws, S

13

Mahang

Euphorbiaceae

Macaranga

S

14

Malam-malam Ebenaceae

Diospyros areolata

S

15

Medang

Litsea sp.

S

16

Manggis hutan Clusiaceae

Garcinia sp.

S, Ws

17

Mendarahan

Horsfieldia

S

18

Meranti rawa Dipterocarpaceae

Shorea

S, Sc

19

Nyatoh

Sapotaceae

Palaquium

S

20

Perupuk

Celastraceae

Lophopetalum

Ws, S
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Pulai

Apocynaceae

S

22

Punak

Tetrameristaceae.

Alstonia
pneumatophora,
Alstonia spatulata
Tetramerista glabra

23

Rasak rawa

(Swamp rasak)
Dipterocarpaceae

Vatica sp.

S

24

Ramin

Thymelaeaceae

Gonystylus
bancanus

S

25

Rengas burung Anacardiaceae

Melanorrhoea
wallichii

5

No.

Lauraceae
Myristicaceae

Species

polyphylla

pauciflora,

Germination
technique

S
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Common
name

No.

Family

Species

Germination
technique

26

Sago

Arecaceae

Campnosperma
coriaceum

5

27

Terentang

Anacardiaceae

Campnosperma
coriaceum

5

28

Tumih

Anisophylleacea

Combretocarpus
rotundatus

S. Ws, Sc

29

-

Apocynaceae

Neesia malayana

SB

S = Seed, Ws= Wildling,Sc= Stem Cutting; Sd = Seedling

The number planting materials must be calculated and adjusted
to the number of seedlings prepared in nursery. The number of
seedlings required must also be adjusted to the number of
plants to be transplanted on site, including the number of
seedling reserves for replanting purposes. The schedule for
transplantation on site must be taken into account when
specifying the schedule for germination. Germination is usually
started 6-12 months prior to transplantation.
Sprouting-weaning techniques and procedures strongly
depend on the shape and size of seeds. Seeds of medium up to
big size generally can be planted directly in growth medium
(polybag). However, small or soft seeds usually require
germination process before they can be transferred into the
growth medium.
Seedling treatment in a nursery usually consists of watering
and shading. This treatment is conducted regularly, subject to
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the seedling’s size and age. Watering is conducted using
sprayer for newly weaned or young seedlings. Whereas for
plants of bigger size, normal watering can be conducted.
Before transplantation on site, seedlings need to be prepared
(hardened off) first to enable their adaptation in the
transplantation site. General stages of germination process are
depicted in the Figure 10 below.

Figure 10 Flow diagram of seedling preparation in a nursery
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2.2 Tools and materials
Tools and materials required for germination are summarized
in Table 4 below.
Table 4 List of nursery’s supporting tools and materials
No. Tools, Materials
1
Pruning shears

Function
To cut stem, root, or other planting materials as
required
To harvest fruits from parent trees

2

Fruit harvester

3
4

Shovel
Hoe

To mix the media
To take peat soil and prepare it for growth medium
and sowing beds

5

Wheelbarrow

6
7

Watering can
Hand sprayer

To carry media, seedlings, and other
materials for nursery
To water seedlings on weaning beds
To water newly weaned sprouts or seedlings

8

Bucket

To store water and other needs (such as
soaking the wildlings, etc.)

9

Backpack sprayer

To water young seedlings (after getting weaned)

10

Shade cloth

11

Polybag

12

Rooting hormone
(for
example
Rootone-F)

13

Wire mesh sifter

To provide artificial shade for the weaned and
treated seedlings.
To hold growth medium and serve as a place
to grow seedlings
To stimulate root growth on vegetative planting
material (for example: crown cutting, stem
cutting)
To sift peat soil to serve as growth medium
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2.3 Implementer
The one in charge of the nursery activity is nursery head or
manager. During the operation, the manager is assisted by
some people as summarized in the Table 5 below.
Table 5 Ideal nursery team composition
Position
Nursery
head/manager

Total
1 (one)

Task
 Responsible for the entire nursery
operational activity
 Manage nursery’s personnel
based on their respective task
and function
 Ensure the achievement of nursery
target, based on the volume and
specified schedule
 Responsible for the administrative
and financial affairs in nursery

Person in Charge 1 (one)
(PIC) of planting
stock and medium
provision

Person in Charge
(PIC) of Seedling
Nurturing

1 (one)

 Find planting stock sources and
monitor the fruiting season of parent
trees
 Provide or harvest planting stock;
wildlings, seedlings, or vegetative
materials
 Find and provide growth media
subject to the seedlings to be
produced
 Prepare the planting stock before
germination
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Position

Total

Task

 Germinate planting stock (sprouting
the seeds, growing the wildling) into
polybag
Person in Charge
(PIC) of general
affairs
Field staffs, daily
freelance

1 (one)

As
necessary

 Responsible for maintaining the
installations and facilities in nursery
 Ensure the watering system, electricity,
 Conduct several activities in a nursery
based on the needs and instructions
provided by the PIC or manager.

Notes: - If the nursery target is easy to accomplish, the PIC of planting
stock provision and seed treatment can be the same person.
Meanwhile, the tasks of the PIC of general affairs can be taken over
by the nursery head.
- The term head, manager, or PIC can be adjusted in accordance to
the needs

2.4 Activity implementation procedure
A.

Germination Planning

1) The calculation of seeds and seedlings needed
In order to meet the needs of seeds and seedlings, a careful
calculation should be done to determine the number of
seedlings that needs to be germinated in a nursery and the
number of seeds that need to be prepared. The following is the
simple method for the calculation.
Total number of seedlings prepared (Ntotal seedlings)
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Calculation sample:

%mortality = 10%
Where:
Ntotal seedlings = Total of seedlings
to be prepared

%mortality = Assumption of
the percentage of
seedlings die in
the field (%)
Transplantation
Seedlings

= Total of seedlings

Ntransplantation seedling = 8,000 seedlings
(result of the calculation above)
then,
Ntotal seedling = 8,000 + (10% x 8,000)
= 8,000 + 800 = 8,800 seedlings

Notes:
800 seedlings are the seedling
reserves for replanting activity.

planted

Total of seedlings to be prepared (Nseed)
Example of calculation:
%sprout failure = 10% (for instance)
Ntotal

Where:
Nseed

= Total of seeds prepared

Ntotal seedling = Total of seedlings
prepared
%sprout failure = Assumption of
percentage of sprout failure (%)

seedling

= 8,800 seedlings (the
result of the above
calculation)

then,
Ntotal seed = 8,800 + (10% x 8,800)
= 8,800 + 880
= 9,680 seeds
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2) Activity schedule arrangement
Based on a mutual agreement, develop a schedule for
germination. This schedule includes all series of activities from
the preparation up to transplantation, completed with the
person in charge and implementer of each activity. Table 6
below is an example of germination activity schedule.
Table 6 Example of germination activity schedule
No.

Activity

PIC

January

1

1

Seeds
Budi
procureme
nt and
selection

2

Sprout
growing

Andri

3

Weaning

Ning
sih

4

Seedling
nurturin
g

Pad
mo

2

3

February

4

1

2

3

March

4

1

2

3

April >>>>

4

1

2

3

4

>>>>
August
1

2

3

*the schedule can be adjusted to the type of plant and
germination technique (e.g. cutting and wildling)

B.

Growth Medium Preparation

The main material for growth media is peat soil. The followings
are the stages for growth media preparation:
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4

1. Using a hoe or shovel, dig the peat soil around the nursery.
Make sure the peat soil is free from fern roots or other wild
plants.
2. Move the peat soil to a multipurpose area (media
preparation) or a specific area designated for media
storage/preparation. This area should be equipped with a
shade.
3. To get the ideal size and texture of growth media, sift the soil
using medium density wire mesh sifter. If available and
needed, peat soil can be mixed with other materials such as
sawdust.

Figure 11 Peat soil sifting for growth media

4. Then, fill the growth media into a polybag through the
following way:
• Fold the top end of polybag outward. If it is not folded,
the end of polybag may collapse when watered thus
cover the growth media. The size of polybag varies
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•
•
•

according to the size of seedlings or wildlings. Based on
experience, commonly used polybag sizes are 10cm x
15cm, 14cm x 22cm, or 15cm x 20cm.
Fill fully the polybag with the prepared media.
Drop the polybags repeatedly to the ground until the
peat soil comes down.
Put more soil into the polybag until the media surface is
level.

Notes: Growth media must be ready in the polybag before weaning or
transporting wildlings

C.

Germination technique with seeds

This technique begins with the process of seeds procurement
and selection. For large seeds, weaning can be done directly into
the polybag. However, for small or soft ones, germination must
be conducted first before weaning into polybags. Seedling
nurturing is carried out through regular watering and shading.
Before transplantation, hardening off needs to be carried out to
prepare the seedlings to deal with the condition on site.

Figure 12 Flow chart of germination with seeds
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The following is the detailed description on the stages of
activity.
1) Seeds procurement and selection
•
•

•

•

•

Do a regular observation on the fruiting season to find
out the right time to harvest or take seeds.
After the fruits are ripen, harvest the seeds. Harvest is
carried out through several ways namely: harvesting
fruit-seeds from parent trees, taking them from forest
floor, or installing a net under the projection of main
canopy.
The choice of harvesting technique is adjusted to the
characteristics of seed/fruit, condition in the field, and
the readiness of facilities and infrastructure. Especially
for seeds that are small and light as well as easily carried
by wind (for example: Jelutung and Pulai), it is
recommended to conduct direct harvesting from parent
trees.
Extract the seeds by removing or cleaning other parts of
the fruit, such as the stem, skin, and flesh of fruit. This
extraction must be done carefully so that the seeds are
not damaged.
Conduct assortment to get the quality seeds. The criteria
of quality seeds differ between the types. But there are
some general criteria that may be used as a reference,
namely:
- Ripeness. It is indicated by the color and texture,
differs between types.
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-

Normal shape. Avoid seeds with abnormal or
different shape from their usual shape.
Normal size. Avoid seeds with unideal size, for
example too small or different from their usual size.
Healthy. Make sure seeds are free from holes made
by caterpillar or insects as well as animal bite marks.
For certain types (e.g. Meranti and Jelutong), soak
the seeds. Seeds that sink are good, while those that
float are bad.

2) Sprout growing and sowing
a) Small and soft seeds
Sprout growing
For small and light seeds (for example, Jelutong and
Pulai), they should be nurtured first in a sowing bed.
Sowing position is adjusted to the shape and size of seed.
Sowing media can be sifted peat, sand, or a mixture of
peat and sand.
To ensure proper sowing position, observe thoroughly
part of the seed that will develop into roots (radicle). This
part will be buried in the ground. Certain types of seeds
have the signifying characteristic for the radicle, whereas
others do not. If this characteristic cannot be identified, it
is recommended to bury the seed in the angled or
horizontal position (1/2, 1/3, or the entirety of the seed
is buried in the media).
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Figure 13 . Sowing small and light seeds
Note: - For certain types, additional treatment may be given before
sowing. For example: Jelutong seeds are soaked in water before
sowing. Apart from assisting the sprouting process, soaking will
help clarifying the signifier of a radicle. This part should be
buried in the media.
-

To prevent pests (e.g. ants or rats), the sowing/sprouting beds
need to be protected (e.g. with a mesh wire fence and water barrier
surrounding the beds).

Treatment and nurturing in sowing/sprouting beds:
Nurture seeds carefully and intensively until the sprouts
grow. Watering in sowing bed should be done carefully
by using a sprayer (a hand sprayer or backpack sprayer).
Using sprayer for watering will not disturb the position
of seeds, ensuring a seamless sprouting process.
Weaning
Weaning process can be executed after 2-4 leaves appear
on the sprouts (subject to the type of plants). In general,
weaning is sprouts transferring from sowing beds to
growth media (in polybag). Growth media in the form of
peat soil must be prepared prior to weaning.
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Weaning must be conducted carefully following the
guidance below:
1.

2.

3.

4.

Water sowing beds to wet the soil, ergo the seedlings
can be taken easily and the risk of damaging the
roots can be minimized.
Prepare the growth media. Stick a twig around 10-15
cm deep into the media (depth is subject to roots
length), then slowly twist until a hole is formed. This
hole is later used to insert the seedling.
Take out the seedling carefully using the appropriate
tool. Pierce the soil with the tool and grub up the
seedling. Take out the seedling carefully. Damage to
roots is expected to be minimized using this method.
Put the seedling roots into hole created in growth
media. Fill the hole using peat soil, apply light
pressure to level the growth media surface. Once the
seedlings are weaned, water them with a sprayer.

Figure 14 Weaning seedlings to growth media in polybag
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5.

Transfer the weaned seedlings (in the polybags) to
weaning beds equipped with a medium density
shading cloth. Since the seedlings are still young and
susceptible to pests/disease, special treatment below
has to be done for 2-4 weeks:
The shading intensity on weaning beds needs to
be increased (e.g. by adding more layers of shade
cloth).
Use a sprayer to water the seedlings.
Watering is done regularly, twice a day; in the
morning and early evening.

6.

Following the completion of intensive treatment,
additional shade clothes can be removed and normal
watering can be done.

b) Medium and big seeds
For medium up to big seeds (e.g. Meranti, Ramin, PasirPasir, Durian hutan (Forest Durian), etc.), sowing can be
done directly on the growth media in polybag. The
growth media is in the form of sifted peat.
When sown, the seeds are buried in the growth media
(1/2 or the entirety of seeds) subject to the size and shape
of seeds. Please note that the lower part of seed will
develop into roots (radicle).
Once sown, the polybag is then put in weaning beds
equipped with shade cloth.
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Figure 15 Medium or big seeds sowing

3) Seedling nurturing
The seedlings are put in weaning bed which equipped with a
shade having the intensity of 65% up to 80%. The seedlings are
watered regularly twice a day (in the morning and early
evening) using watering can. If the nursery is equipped with
sprinkler, the watering can be done more effectively and
efficiently.
D.

Germination technique with wildlings

There are several types of tree with irregular (or unknown)
fruiting season but produce many wildlings (e.g. Belangiran or
Shorea balangeran). For these trees, the germination can be done
using wildlings.
Germination using wildlings is easy, practical, and can be
conducted within short period of time. Below is the flowchart
of germination using wildlings.
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1) Selecetion of wildings
2) Obtaining and storing the wildings
3) Additional treatment
4) Transfering to growth medium
5) Nurturing
Figure 16 Flowchart of germination using wildlings

The procedure of germination using wildling is as follows:
1)

Selecting wildlings
It is recommended to select wildlings sizing between 40–
80 cm. Roots with this size are not buried deeply into the
soil, ergo roots damage can be minimized when obtaining
the wildlings. The wildlings selected must be healthy, free
from pests or diseases, and have the proportional shape.

2)

Obtaining and storing wildlings
Wildlings must be obtained carefully to prevent damage
to the roots. It is recommended to obtain the wildlings in
the morning or early evening since the air temperature is
still ideal to keep them fresh.
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Keep the wildlings in a moist or wet container and
protected from direct sunlight when transporting them to
the nursery. Soak the wildlings in a bucket containing peat
water and put it in a shady area of the nursery.

Figure 17 Obtaining and soaking wildlings

3)

Additional treatment
To avoid excessive evaporation, reduce the leaves using
pruning shears. Cut out the leaves until 1/3 part of leaves
remain. If the wildlings roots are too long and cannot fit
into the polybag, cut the roots as needed.

Figure 18 Cutting the leaves and roots of wildlings
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4)

Transferring wildling into growth media (polybag)
When transferring wildlings into growth media, do the
followings:
•

•

•

Make a hole in the center of growth media in the
polybag using finger or a tool. The size of hole
depends on the length of wildling roots.
Put the roots into the hole, wildling must be in the
upright position. Make sure media surface is slightly
higher than the root end.
Add some more growth media to fill the gap in the
polybag as required then apply ample pressure to
compact the media.

Figure 19 Transferring wildling into polybag

5)

Installing bed lid
Arrange the wildlings which have been moved into the
polybags on the weaning beds which are equipped with a
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shade cloth. It is recommended to install a plastic lid to
stimulate the growth of new buds from the wildlings. This
lid is useful to maintain the air moisture in the weaning
bed.
Watering is done twice a day using the regular watering
can. When new seedlings appear on the wildlings, remove
the lid and the additional shade clothes.

Figure 20 Installing plastic lid on weaning bed.

6)

Seedling nurturing
Following the removal of the lid, watering is continued
twice a day using regular watering can. Pest and disease
prevention and control are also done during this stage.
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E.

Germination technique with cuttings (vegetative)
For several types of peat swamp forest plants (e.g. Meranti
or Shorea spp. and Ramin or Gonistylus bancanus), consider
applying the vegetative germination as an alternative. In
addition to solving the issue of limited number of parent
trees (those producing seeds), vegetative germination is
deemed to provide several benefits: seedlings produced
by cutting have similar genetic nature with their parent
trees and the plants may reproduce faster.
Cuttings selection and provision are the initial activities to
implement. Conduct a special treatment prior to planting
the cutting in order to accelerate roots development and
new buds growth. The next process is rooting, which is
done on the beds meeting some particular specifications.
After the roots develop, the next step is transfer of the
seedlings into growth media, acclimatization, and
maintenance.
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1) Selection and procurement of cutting
materials
2) Cutting
3) Rooting process of the cutting
4) Transfer of cuttings to the growth medium
and acclimatization
5) Seedling nurturing
Figure 21 Flowchart of germination technique with cuttings

The procedure of germination using cutting is as follows:
1) Selecting and providing the cuttings
The planting material for cuttings can be obtained
from pruned gardens, wildlings, or parent trees. For
pruned gardens, make sure the parent trees are not
too old (the oldest should be five years old). If the
parent trees are too old, it will be hard for the crown
to develop roots.
The planting materials selected should be orthotropic
(growing vertically) and the crown is still dormant

44

(resting). Avoid planting materials which grow to the
side and the crown is growing quickly.

Figure 22 Simple illustration of branching on the cuttings’ parent tree

After the materials are selected, cut 3-4 nodes using
pruning shears. The cutting should be done slightly
under the node, slice sharply with the angle of 45°.
After that, immediately put the cutting into a bucket
containing water to reduce stress due to the abrupt
dryness. Below is the simple illustration of the cutting
method.
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Figure 23 Comparison of the correct and incorrect cutting techniques

Cutting should be done in the early evening. During
that time, the parent trees have undergone
photosynthesis, ergo there is enough “food”
(carbohydrate) for the planting materials cut. This is
very beneficial for the rooting process.
2) Treating the cuttings
Conduct the following treatments to stimulate root
growth on the cutting:
•

To avoid excessive evaporation, cut the leaves
using pruning shears until half of the leaves
remain. This is also intended to improve the
cuttings ability in absorbing the growth hormone.
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Figure 24 Reducing the leaves on cutting

Apply root hormone (e.g. Rootone F solution) on
the bottom of the cuttings. Mix the hormone
powder with water then dip the bottom part of the
cuttings for + 3 minutes.
3) Rooting of the cuttings
•

Rooting process of the cuttings is done in the
following stages:
Preparing the bed and rooting medium
•

Make rooting beds, dimension is subject to the
space availability (for example: 1m x 2m and 1m x
5m). Put the bed in shady area. To avoid
inundation on the base of the bed, create a water
discharge channel at the end of bed base.

Notes: this bed has to be prepared long before.
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•

•

Create a surface of pebbles with +5 cm thickness
on the bed base to improve bed porosity and
aeration.
Put the rooting medium of 10-20 cm thickness
above the pebble surface. The commonly used
medium is river sand (ruggedness of 0.5- 1.0 mm).
Besides the sand, peat soil and rice hull mixture
with ratio of 70%: 30% can also be used as rooting
medium.

Figure 25 Bed and rooting medium preparation

Putting the cuttings into the rooting medium
After rooting medium is ready, the cutting is then put
into it using the following steps:
•
•

Water the rooting medium using a sprayer to ease
the process of putting the cuttings.
Put the cutting by burying the cutting base (1/3
part of it at max) into the rooting medium. It is
recommended to make a hole first by piercing
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palm leaf rib into the medium to prevent hormone
loss on the cutting base.

Figure 26 Putting the cuttings into the rooting medium

After al cuttings have been put, water as needed. After
that, cover the bed using plastic lid.
Watering and setting the moisture
Conduct watering regularly, twice up to four times a
day. After the watering is finished, make sure the bed
stays covered by the plastic lid. Conduct immediate
water spraying if there is almost no vapor visible on
the plastic lid.
4) Transfer of cuttings to the growth medium and
acclimatization
After the root and bud appear, transfer the cuttings
into growth medium (in polybag) and put it in the
weaning bed. The growth medium used is peat soil. If
available, peat soil can be mixed with rice hull with
ratio of 70%: 30%.
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For the first two weeks, apply plastic lid and water
regularly twice a day. Extra watering is needed when
there is almost no vapor on visible on the lid. Use
sprayer or large watering can with small holes for
watering. After 4-8 weeks, remove the plastic lid.
Adaptation from the rooting bed to weaning bed is
called acclimatization.
5) Seedling nurturing
After 4-8 weeks on the weaning bed (following the
removal of plastic lid), the watering can be done using
regular watering can.
F.

Preventing and controlling pests-diseases
Below are several steps to do in preventing and
controlling pests-diseases in the nursery:
•

•

•
•

Put a fence around the nursery if there is pest threat
especially those of medium up to big pests (boars,
buffalos, cows, etc.)
Avoid excessive watering as it may cause the bed to
be excessively moist. Extreme moisture may call for
the growth of fungi which may disturb the seedlings.
Make sure the air circulation and the lighting are
sufficient to create ideal condition for the seedlings.
Avoid excessive use of lamps in the sowing and
weaning beds to prevent insect invasion. Lamps may
attract insects especially at night which will
potentially disturb the seedlings.
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•

Conduct regular weeding by removing or clear up the
wild plants around the polybag, sowing bed medium,
and area around the weaning bed.

Immediately take care of the pest and disease infected
seedlings. Isolate them as soon as possible to avoid
outbreak affecting the healthy seedlings. Albeit strongly
discouraged, pesticide may still be used with the correct
technique and dosage.
G.

Hardening off the seedlings
Considering the largely different condition between the
nursery and the transplantation site, directly planting the
seedlings pose a great risk. Therefore, seedlings
adaptation from the condition in the nursery to the field is
required. This process is known as hardening off. This
process basically consists of two major activities as the
followings:
•
•

Reducing the use of shade clothes gradually until the
seedlings are able to survive in open condition.
Reducing the watering intensity until the seedling is
able to survive without regular watering.

Seedling hardening off is usually done for 1-2 months
before transplantation.
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Figure 27 The seedlings hardening off process, adaptation from
nursery (left) to field condition (right)

H.

The criteria of ready-to-plant seedling
Ready-to-plant seedlings are those of ample age, ideal
shape, and have been hardened off. Below are the criteria
of ready-to-plant seedlings.
•
•
•
•
•
•
•
•

Have the height of 50cm–120cm (from the collum),
subject to the type of plants germinated.
Are at least 6 months old as of the transfer to weaning
beds.
Wood has been formed in the stem with collum
diameter at least 3 mm.
Have upright and not bent stem.
Have intact and dormant buds.
Have at minimum 3 levels of leaf (usually 6-12 leaves).
Are free from any pest or disease.
Have the roots merged with the growth media in the
polybag.

Notes: For the seedlings prepared from wildlings, their preparation
in the nursery is usually faster compared to that of seeds and
cutting.
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SECTION 3: Field Preparation,
Transplantation, and Maintenance
3.1 Transplantation management
A.

Transplantation stages
Transplantation is one of the most critical part in the series
of peatland revegetation activities. Transplantation
strongly defines whether or not the plant will grow.
Therefore, transplantation activity needs to be done with
care following the appropriate procedure.
Field survey needs to be conducted first prior to
transplantation to define transplantation location. The
survey includes the identification of land tenure status,
analysis of the land cover, assessment of the hydrological
condition, and collection of other relevant information in
the transplantation location. These data and information
are used as the basis in defining the transplantation
location. After defining the location, the next step is to
arrange an activity schedule. Prior to transplantation, the
field needs to be prepared by building the planting lanes
and marking the planting points. Planting lane is not
required if the land condition is fairly open (lacking
vegetation). After the seedlings are transferred into the
field (from the nursery), the transplantation can be done
at the previously marked points. To support the success of
the activity, maintenance must be conducted to the

54

transplanted seedlings. This includes replanting, lanes
clearing, pest control-soil plowing, and fire prevention

Figure 28 Flowchart of transplantation activity

B.

Plant Type and revegetation target location
Every peatland native plant type has different
characteristics, especially in terms of its tolerance against
the sunlight and adaptation toward the inundation.
Therefore, they must first be adapted to the condition of
the land and the hydrology of the transplantation site
prior the transplantation. Table 7 below are the
recommended plant types for several land cover variation
found on site.
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Table 7 Selecting types of plant based on the condition at the transplantation site
No
1.

2.

Site condition

Suitable plant

Area which:
• Has experienced
light up to medium
fire or cleared
• Has just
experienced
damage and
undergone the
primary succession
• Current land cover:
Open area, land
covered in ferns or
shrubs

Balangeran Shorea balangeran
Cajuput Melaleuca cajuputi
Gerunggang Cratoxylum glaucum,
Cratoxylum
arborescens
Jambu-Jambu Syzygium sp. Jelutung
Dyera polyphylla Macaranga pruinosa
Mendaharan Horsfieldia crassifolia
Pulai Alstonia pneumatophora, Alstonia
spatulata
Tumih Combretocarpus rotundatus
For areas experiencing inundation:
Perupuk Lophopetalum multinervium
Pulai Alstonia pneumatophora, Alstonia
spatulata
Sago Metroxylon spp.
Terentang Campnosperma coriaceum
Notes: if the inundation is heavy, the
transplantation should be done on the
artificial mound.

Area which:
• Has
experienced
light up to medium
fire or cleared
• Has
experienced
secondary
succession

For open areas:
Balangeran/kahui Shorea balangeran
Gelam Melaleuca cajuputi
Gerunggang
Cratoxylum

Cratoxylum

glaucum,

arborescens
Jambu-Jambu Syzygium sp.
Jelutong Dyera polyphylla
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No

Site condition

Suitable plant

• Current land cover: Macaranga pruinosa
Land covered in
shrubs and reeds

Mendaharan Horsfieldia crassifolia
Pulai Alstonia pneumatophora, Alstonia
spatulata
Tumih Combretocarpus rotundatus
For covered in trees/bushes (shady):
Meranti rawa Shorea pauciflora, Shorea
bracteolata, Shorea smithiana
Rengas burung Melanorrhoea wallichii
Terentang Campnosperma coriaceum

3.

Area which:
• Has
experienced
selective logging
• Has lost many
types of trees with
commercial value

• Current

Land
Cover:
degraded/damaged
forest

Bintan Licania splendens Bintangur
Calophyllum hosei Forest Durian Durio
carinatus Kajalaki Aglaia rubiginosa
Katiau Madhuca motleyana
Kempas Koompassia malaccensis Malammalam Diospyros areolata Nyatoh
Palaquium
leiocarpum

cochleariifolium,

Palaquium

Punak Tetramerista glabra
Rasak rawa Vatica sp.
Neesia malayana

*adapted from Wibisono (2005)

For location near the residential area, there may be a demand
to plant a non-native peatland plants (e.g. rubber, cashew, etc.)
If this condition is unavoidable, those plants should be planted
together with the non-native peatland plants.
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C.

Transplantation system
Considering the site condition which is normally covered
in bushes or ferns, the commonly applied transplantation
system on peatlands is lane system. In this system, lanes
are made with a width of 1-1.5 meters. The distance
between the lanes is subject to the planting distance.
Meanwhile, seedlings are planted at the planting points
along the lane.
The planting distance is adapted to the conditions of
vegetation in the field. Close planting distance is applied
to the primary stage of succession. Meanwhile, far
planting distance is applied to the more advanced stages
of succession. Table 8 below details some options for the
planting distance for several land cover conditions at the
planting site.
Table 8 Planting distance options for several conditions of land cover
No.

Land cover

1

Open area

2

Bushes or fern covered area

3

Reeds covered area

4

Shrubs covered area

5

Damaged forest

Planting distance option
3m x 3m
3m x 4m
4m x 5m
5m x 5m
3m x 4m
4m x 5m
5m x 5m
5m x 10m
5m x 10m
10m x 10m
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The selection of the planting distance is adjusted to: 1) the
density of each land cover; 2) the objective of
transplantation; and 3) the characteristics of plants that
will be used in revegetation. If the plants have wide
crown, the planting distance should be wider. Meanwhile,
for the plants have narrow crown, the planting distance
should be narrow.
For certain objectives such as building firebreaks, fire
resistant plants must be planted within closer distance
(e.g. 2m x 2m or 3m x 3m).
Notes: For conservation or transplantation areas with other specific
purposes, planting distance application may be optional. The
objective of this is to ensure the growth pattern of the plants
transplanted resembles that of natural condition.

3.2 Tools and materials for transplantation activity
The tools and materials needed by each team for
transplantation are summarized in Table 9 below.
Table 9 The tools and materials needed for transplantation
No

Tools and
Materials

Total *)

Function

1.

Workflow map

1 Unit

As a guidance to find the
transplantation locations and
effectively
manage
the
transplantation activities

2.

Compass

1 Unit

To determine the direction of the
planting

3.

Rope

50 m

To facilitate the making of
planting lanes and mark the
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planting points. The rope has
been marked every 5 or 10 m (or
according to the distance
between seedlings in the
planting lane)
4.

Stakes

Subject to
necessity

To mark the planting point

5.

Machete

4 Units

Clearing the bushes, making the
lane, or other purposes

6.

Hoe

1 Unit

Digging holes

7.

Dibber

1 Unit

To make the planting holes

8.

Seedling
transporting
device

2 Units

To transport the seedlings to the
transplantation location. This can
be a basket carried on the back,
rice burlap sacks, plastic bags, or
other tools.

9.

Pruning

1 Unit

To open up the polybags, cut the
roots, etc.

10.

Shelter

1 Unit

To provide a residential place for
the teams implementing the
activities.
This
shelter
is
equipped with food products,
cooking utensils, lightings, first
aid kits, etc.

11.

Other
supporting tools

N/A

Subject to necessity

Note: the needs for each team

3.3 Implementers
Transplantation activities are carried out by a team which
usually consists of 8-10 people. This team is led by a team
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leader or transplantation coordinator who is appointed by
the activity management unit. The team leader must have
experience in managing activities on peatlands and be
capable of leading team members.
Team composition and the tasks of each member are
detailed in Table 10.
Table 10 The composition and tasks division of the team
No.

Position

Total

1

Team leader

1 person

2

Lane maker
and
planting
point
marker

3-4
people

Tasks
• Lead the team and manage the tasks
division of the members
• Operate the compass and direct the
lane making
• Ensure the preparations as well as the
availability of tools, and materials
• Responsible
for
reporting,
documentation, and administration
• Conduct other activities as needed
• Pull the rope in accordance with the
direction for the lane making
• Make the planting lane by clearing
wild vegetation along with the
stretched rope
• Install stakes at the planting points
along the planting lane
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No.
3

Position
Seedling
transporter
and planter

Total
3-4
people

Tasks
• Transport the seedlings from the
temporary storage location to the
planting lane or point
• Clear up the vegetation around the
planting point disk
• Plant the seedlings in the planting
points

Before transplantation, it is recommended to train the
team first. When trained, team members will understand
better their respective functions and duties. The practices
carried out during the training will greatly facilitate the
team members in carrying out the stages of
transplantation. Training should be commenced near the
transplantation time.
Notes: If the transplantation area is large, several teams can be
formed so they can conduct the activities seamlessly. When
several teams are formed, the division of the work area for
each team must be clear and well-coordinated

3.4 Activity implementation procedure
A.

Survey and determination of transplantation location
1) Field Survey
A survey of the prospective transplantation locations
needs to be conducted first to assess the suitability of
the location for transplanting activities. In general,
this survey is conducted at several prospective
locations. The results will then be compared to select
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the transplantation location (one that meets all
criteria). At each prospective location, observations
are commenced at several different points
representing the diverse conditions within the
prospective transplantation location.
At each observation point in the prospective
transplantation location, the observation is carried out
through the following steps:
• Observing the condition of the land cover, peat,
and inundation at the transplantation location.
Ensuring the observations conducted are
representing the general condition of the
prospective transplantation location.
• Collecting the relevant information such as land
status, current land use, future land use plan, and
accessibility. This information collection can be
done through discussion or interview with the
local community or people encountered in the
prospective transplantation location.
• Recording the information collected in the book.
Wherever possible, the record is written on a
prepared checklist.
• Using a camera, take some photos focusing on the
condition of the land cover and inundation.
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Figure 29 Example of a field survey checklist
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2) Determination of transplantation location
Based on information collected in the field survey,
assess the suitability of the land for transplantation.
Use the criteria below to determine the location of
transplantation.
• Clear land ownership status
The status of ownership of the prospective location
must be identified Permission from the
stakeholders or landowners is required to
guarantee the sustainability of the transplantation
activities in the future. The permit must be in the
form of a written agreement stating that
transplantation on the land is approved and such
an activity will not alter the function of the land.
• The location is not a forest
The locations can be open areas, grasslands, field
covered in ferns, bushes, or shrubs.
• In addition to the two main criteria above,
transplantation locations should avoid areas that:
1) have experienced recurrent fires or are “prone to
catching fire,” 2) are an object of a dispute, and 3)
are experiencing heavy inundation.
What is meant by heavy inundation is inundation
that always occurs every year with the depth of
more than one (1) meter for more than 1 (one) week.
Such an inundation is usually characterized by
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several hydrophytes such as Pandanus helicopus,
Hymenachne acutigluma, Lapophetalum spp., or
Eleocharis spp.

Figure 30 Determination of transplantation location
Note: - Surveys and the determination of transplantation locations
should be carried out by the representatives of the local
community involving experts or practitioners on
revegetation.
- Revegetation experts are expected to be able to provide
technical inputs so that the selected transplantation
locations are in compliance with the established criteria.
Further, revegetation experts also need to be involved in
planning and mentoring activities.
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B.

Arrangement of transplantation and maintenance
schedules
Based on the mutual agreement, make a schedule for
transplantation. This schedule includes all series of
activities from the preparation to transplantation,
accompanied by the person in charge and implementers
of each activity. The table below is an example of
transplantation activity schedule.

Table 11
No.

Example of transplantation activity and maintenance
schedule

Activity

PIC

Septembe
r
1 2 3

1

Seedlings
Budi
transportation

2

Planting lanes Andri
making

2

Transplantati
on

Diran

3

Plant
monitoring

Padmo

4

Maintenance

Diran

C.

4

October
1

2

3

November
4

1

2

3

4

December
1

2

3

4

Transporting the seedlings to the transplantation
location (seedling transportation)
If the transplantation area is located far from the nursery
site, the seedlings have to be transported twice: 1)
transporting the seedlings from the nursery site to the
temporary storage, and 2) transporting the seedlings from
the temporary storage to the planting lanes/points. But if
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the transplantation location is close to the nursery site, the
seedlings will only be transported directly to planting
lanes/points.
The following is the seedling transportation procedures.
1) Transporting the seedlings from the nursery to the
temporary storage
It is better to transport the seed during the shady
condition, namely in the morning or afternoon.
Transporting in the afternoon is strongly recommended
since the sun light intensity tends to be dim, and there
is still time for the seedlings to recover at night.
Seedlings transportation is done by pickup car, lorry,
boat, or other means of transportation depending on
the on-site condition.
Follow the procedures below to transport the seedlings
from the nursery to the temporary storage.
• Water the seedlings sufficiently to make them fresh
and ready to be transported from the nursery.
• Arrange the seedlings on the means of
transportation. The seedlings can be arranged in
maximum 3 stacks in order to increase the
transportation capacity. It is better to arrange the
seedlings at an angle (45o) with the leaves facing to
the front.
• After all seedlings are arranged, cover the container
of means of transportation using a shade cloth. The
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shade cloth will protect the seedlings from wind and
sunlight.
• Drive or move the means of transportation carefully
in order to minimize the shock which may cause
pressure to the seedlings.
• Upon arriving at the transplantation location, open
the shade cloth and carefully unload the seedlings
one by one. Unload the seedlings put on the top stack
and on the sides first.
• Put the seedlings in the temporary storage; it will be
better to put them in shady area which is close to the
water source. If there is no shady location nearby,
use a shade cloth or thatched roof as man-made
shelter.
• Water the seedlings sufficiently.
2) Transporting the seedlings to the planting lanes or
points
The schedule for this activity is adjusted to
transplantation time, which is recommended to take
place in the morning or in the afternoon. The following
is the procedures for transporting seedlings to the
planting lanes or points.
• Water the seedlings sufficiently.
• Arrange the seedlings in a container or simple
carrying aids (e.g. plastic basket, rice burlap sack,
any basket carried on back). Avoid excessive load.
Try to arrange the seedlings in no more than three
stacks.
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• After completely filled, bring the carrying aids or the
containers to the planting lanes or points marked by
stakes.

Figure 31 Seedlings arranged in a container or basket

D.

Planting lanes making and stakes erection
Planting lanes will be required if the transplantation
location is covered in ferns, bushes, or shrubs. If the
transplantation location is relatively open or less covered
by wild vegetation, then the lanes are not mandatory.
The planting lanes’ width usually ranges between 1 until
1.5 m with consistent distance between each lane,
commonly 3 m, 5 m, or 10 m.
Stakes are usually erected along the planting lanes with
certain consistent distance (commonly 3 m, 5 m, or 10 m).
Stake is the marker which helps the team in performing
the transplantation.

70

Notes: Distance between each planting lane and the plant density
along the lanes are adjusted to the land cover condition and
succession level in the transplantation location.

Planting lanes making and stakes erection are performed
by following the procedures below:
•
•

•

Install the first stake as the guidance in creating the
planting lanes.
From this point, aim to the defined direction using the
compass. Planting lanes’ direction is adjusted to the
position of the transplantation location from the
access. If possible, planting lanes are better to lie from
the North to the South.
Pull the rope straight to the direction pointed by the
compass.
This rope has been marked every 3 m, 5 m, or 10 m
(according to the distance between seedlings).

•

•
•

Use a machete to cut down the reeds or other
vegetation with the width of 1-1.5 meters along the
line passed by the rope. Do not cut the wildlings
(seedlings or stakes).
Erect the stakes as planting point markers at every
marked point (3 m, 5 m, or 10 m).
After reaching the end of the lane (one lane is
completed), create a new next lane using the end of
created lane as the guidance. The distance between
each lane is commonly 3 m, 5 m, or 10m. The new lane
direction is opposing the previous one.
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Figure 32. Illustration of planting lanes making and stakes erection
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Text Box 2. Adapting transplantation site to the risk of inundation
If the site is known to be at risk of inundation, it is necessary to make
artificial mounds to prevent the plant from being submerged when
heavy inundation occurs. The artificial mounds are made of peat and
bordered by logs collected around the site. The mounds should not be
higher than 50 cm with the length and width of 70-100 cm. The
mounds are made exactly at the transplantation location marked by
stakes (Wibisono et al, 2004).

50 cm

100 cm

100 cm

Figure 33 Mound making for inundation prone location

E.

Seedling transplantation
The transplantation should start in the beginning of rainy
season and finish before the dry season. It is better to
perform the transplantation during the shady condition,
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namely in the morning or afternoon. Before transplanting,
make sure the seeds have been transported to the planting
lane or around the planting points. Seedling
transplantation is performed by following the procedures
below:
•
•

•
•

•

Remove the stakes and use the hole as the planting
points.
Clear off the surrounding of the planting point (within
the radius of 0.5 m) by chopping down the wild
vegetation and roots by using a machete.
Clear the whole layers of fern roots which cover the
peat surface.
Use the hoe or dibble to create planting holes at
planting points. The size of the planting hole should
be slightly larger than the size of the polybag,
commonly with the depth of 15-30 cm and
length/width of 15-25 cm.
Carefully open the polybag using tools (such as
pruning shears and machete) or by manually ripping
it. The cutting or ripping should be done from the
side.
Notes: If the medium is not compact (loose), do not open the
polybag but rip or cut the bottom part. In this case, the
seedlings will be transplanted along with the polybag.
The same way is also recommended for inundated
planting holes.

•

Put the seedlings into the prepared holes.
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In this case, the growth medium inserted to the hole
with the collum in line with the peat surface.
•

•

Refill the gaps in the hole with peat soil previously
dug from the planting holes, then make it compact.
When making the soil compact, make sure the stem
faces upright.
After planting, put back the stakes at the side. It is
suggested to tie the polybag remains on the stakes to
mark the planted seedlings.

Figure 34 Illustration of seed transplantation procedures

Upon finishing the transplantation, make an Official
Report on Planting (Berita Aacara Penanaman) which
states that the planting activity has been completed and
conducted by following the correct procedures and in line
with the targeted volume.
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Figure 35 . Example of Official Report on Planting

It is strongly suggested to put transplantation activity sign
board in front of the location. This sign board is commonly
rectangular with the dimension of 1 m x 1.5 m or 1.5 m x 2
m and made of strong and durable material. The
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information written on the board should contain: program
name, planting area’s width and location, the total of
planted seedlings, month/year of the activity, and the
implementer.

Figure 36 Example of planting activity sign board

F.

Monitoring
This activity aims to identify the plant condition and posttransplantation growth as the basic information to prepare
the maintenance.
The followings are the activities conducted in monitoring
along with the procedures.
1) General condition assessment
Conduct general observation to the on-site plant
condition. If the plant is infected by pests and
diseases, quickly recommend the necessary measures
in the maintenance.
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2) Calculation of growth percentage
Walk slowly along the planting lanes. Use two hand
counters, one to count the dead plants and the other
to count the living plants.
Notes: if there is no hand counter, the calculation can
be done manually by recording them on paper.
3) Keep counting until all lanes are counted. Look at the
calculation result on the hand counters and use it as
the basic to calculate the growth percentage of the
plant.
4) Calculate the growth and mortality percentages of the
plant.
Example:

Monitoring data
The total of living plant = 800
The total of dead plant = 200
therefore, the total number of plants is 1,000 (800 + 200)
Plant growth percentage (growth %)
growth %: (the total of living plant/total total of plant) x 100%
How to calculate growth %:
Growth % = (800/1,000) x 100%
= 80%.
The total of seedlings to be replanted is = the total of dead
plant = 200
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G.

Maintenance

Maintenance is intended to provide suitable space and
environment for the seedlings to stay alive and grow, to prevent
any detriments toward the plant, and to support the high
growth success after transplantation.
In general, this includes replanting, lanes clearing, weeding-soil
plowing, pest control, and fire prevention. The following is the
maintenance procedures.
1) Replanting
It is used to replace dead plants after being transplanted.
The first replantation should be carried out 1-2 months after
transplantation. If there are still many dead plants after the
first replantation, the next replantation can be done until
the second year during the rainy season.
The replanting procedures are as follows:
• Bring the seedlings to the planting lanes (amounting to
the same as the dead plants).
• Temporarily remove the stakes.
• Take out the dead plants including the medium. A hole
will be formed after the removal.
• Use hands or dibble to repair the hole (former location of
the removed plant and medium) in order to make the
transplantation process easier.
• Carefully remove the polybag to prevent any damage to
the roots.
• Plant the new seedlings in the hole, cover the hole using
the surrounding soil, then make it compact.
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• Erect the stakes back.
2) Planting lanes clearing
This activity is carried out by chopping down the weeds
along the planting lane using a machete.
3) Weeding and soil plowing
Weeding is carried out around the seedlings within the
radius of 75-100 cm. Weeding is done by removing wild
vegetation (weeds) around the seedlings. While soil
plowing is an activity to loosen the soil around the
seedlings.
Weeding and soil plowing should be done at least 3 times a
year. Total weeding is better done in the first and second
years. For the third year and the following years, weeding
and soil plowing should only be done on the planting lanes
or around the plants.
4) Fire prevention
Fire prevention includes fire-preventing socialization and
campaign; and those should be done continuously. Besides,
regular patrol is also required especially during the dry
season. It is better to bring fire extinguisher while patrolling
to anticipate the fire occurrence on site.
In case of fire, extinguish the fire by using any existing
resource. Quickly report the incident to the government
and ask for fire extinguishing aid.

80

Figure 37 Fire monitoring patrol and prevention

81

References
Budiono, H. Arifin, K. Suprayogo. Manual Pelatihan; teknik
persemaian
dan
silvikultur,
penanaman
dan
pemeliharaan tanaman, pengelolaan dan manajemen
keuangan. Technical Report-Volume 3. FORDA-ITTO.
Bogor.
Sirajudin, Basman, Ella, A. Mahyudi, Al Zaqie. Panduan
Pembibitan Program Reforestasi. Kalimantan Forest and
Carbon Partnership. Palangkaraya.
Sirajudin, Basman, Ella, A. Mahyudi, A. Zaqie. Panduan
Pembibitan Program Reforestasi. Kalimantan Forest dan
Climate Partnership. Indonesia-Australia Forest carbon
Partnership. Australian Aid-Departemen KehutananBappenas-Pemerintah Daerah Kalimantan Tengah.
Jakarta.
Tim KFCP. Panduan Penanaman Pohon Program Reforestasi.
Kalimantan Forest Carbon Project (KFCP). Indonesia
Australia Forest Carbon Partnership.
Wibisono, I.T.C., Labueni Siboro and I Nyoman N.
Suryadiputra. 2005. Panduan Rehabilitasi dan Teknik
Silvikultur di Lahan Gambut. Proyek Climate Change,
Forests and Peatlands in Indonesia. Wetlands
International - Indonesia Programme and Wildlife
Habitat Canada. Bogor.

82

Wibisono, I.peaT.C. 2005. Mempersiapkan bibit tanaman hutan
rawa gambut. Flyer seri pengelolaan hutan dan lahan
gambut. Proyek Climate Change, Forests and Peatlands
in Indonesia. Wetlands International – Indonesia
Programme and Wildlife Habitat Canada. Bogor.
Wibisono, I.T.C. 2015. Modul Rehabilitasi Berbasis Masyarakat;
Suatu Upaya dalam Pengurangan Resiko Bencana.
Wetlands International Indonesia - Palang Merah
Indonesia, Bogor.
Wibisono, I.T.C. 2016. Panduan dan Tata Cara Pembuatan
Persemaian (Nursery) di Lahan Gambut. Badan Restorasi
Gambut (BRG) - United Nations Development Program
(UNDP). Jakarta.
Wibisono, I.T.C. 2016. Panduan dan tata Cara Pembibitan
Tanaman Hutan Rawa Gambut. Badan Restorasi
Gambut (BRG) - United Nations Development Program
(UNDP). Jakarta.
Wibisono, I.T.C. 2016. Panduan dan tata Cara Penanaman di
Lahan Gambut dan Pemeliharaannya. Badan Restorasi
Gambut (BRG) - United Nations Development Program
(UNDP). Jakarta.

83

Author Profiles
Iwan Tri Cahyo Wibisono, usually
called
Yoyok,
was
born
in
Randublatung (Blora District, Central
Java) in 3 June 1976. He graduated
from the Faculty of Forestry, IPB
University, in 1999.
Currently, Yoyok serves as the
Coordinator of Wetland Conservation
and Restoration Programs in Wetlands
International Indonesia (WII).
For 16 years serving in WII, he has been being engaged directly
in various peatland restoration activities in Indonesia (Sumatra
and Kalimantan), Brunei, the Philippines, and Thailand, either
as a planner, executor, or advisor/expert.
He documented his experiences and lessons learned
throughout different activities in several publications,
including: Panduan Rehabilitasi dan Teknik Silvikultur di Lahan
Gambut (WII-WHC-CIDA, 2006), Panduan Praktis Rehabilitasi
Pantai (WII-UNEP, 2006), Rehabilitasi Lahan Basah Berbasis
Masyarakat; Upaya pengurangan resiko bencana (WII-PMI, 2015).
Hitherto, he is still working in wetland conservation and
restoration in addition to studying new topics including MRVREDD+.

84

Alue Dohong currently works at the
Peatland Restoration Agency (BRG) of
the Republic of Indonesia and has been
serving as the Deputy Head for
Construction,
Operation,
and
Maintenance since 2016. Before joining
BRG, he worked as a lecturer in
Palangka Raya University.
He participated and coordinated different activities, served as
either a long-term or short-term consultant for peatland
restoration and REDD+ in a number of organizations such as
Wetlands International Indonesia (WII), Global Environment
Centre (GEC) Malaysia, AHT GROUP AG, Management &
Engineering, Huyseenallee 66-68 D45128 Essen Germany, Earth
Innovation Institute (EII)/IPAM-International, San Francisco,
USA, and AusAID-Kalimantan Forest and Climate Partnership.
He was awarded the Wetlands International President’s Staff
Medal of Excellence in Shaoxing, China in 2007 for his
leadership in conducting restoration in tropical peatland.
He has spoken in over 40 seminars, symposiums, and
workshops both at national, regional, and international levels
with the topics of peatland restoration, REDD+, and
environment.
He earned his bachelor degree from Palangka Raya University,
Master of Environmental Management from Nottingham
University, England (2002), and a PhD from Queensland
University, Australia (2016) in the Evaluation of Success in
Tropical Peatland Restoration.

85

86

