
production centres are unfortunately still concentrated 
in Java. The food distribution takes a longer time to 
reach thousands of other regions in the country. 
Ineffective supply chains can cause oversupply in one 
area and shortage in another. 

Developing a local food barn would increase labor 
employment. It also means shortening the food supply 
chain to meet the local needs. The regional 
governments should strengthen their food 
self-sufficiency to increase resilience in unpredictable 
events like disasters, epidemics, or unforeseen shocks. 
Various benefits can be obtained as seen in the Table 2 
below.
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What is peatland? There is no single formal definition of 
peat and peatland, with different interest groups often 
using their own terms. In short, the distilled definition 
of peatland is organic matter from the plant detritus 
accumulated in anaerobic conditions (Craft, 2016). The 
anaerobic state is attained under inundated conditions 
in the freshwater swamps or basins, slowing the 
decomposition to develop peat formation. Peatland in 
natural condition is always wet and moist to prevent it 
from burning. This condition makes the peat 
considered as suboptimal land, which inhibits plants to 
optimally grow because of water inundation. The soil is 
like a sponge with a critical function to store water 
(Bacon et al., 2017). Figure 1 shows typical 
development of tropical peat soil from the 
accumulation of organic material in the swamp area, 
mostly between two rivers. The long period of layered 
accumulation becomes peat formation. 

Peatland is a fragile ecosystem. When the water level 

drops, it becomes vulnerable to fire. Canals 
development drains the peat water to the rivers and 
disturbs the hydrological aspect. During the dry 
season, improper drainage systems remove its water 
storage function that leads to wildfire. Hence many 
people correlate peatlands utilization with concurrent 
massive haze and destruction on an unprecedented 
scale.

Globally, around 11% or 50.9 millions of hectares (Mha) 
of peatlands are degraded, where more than half 
occurred in tropical peatlands (Leifeld & Menichetti, 
2018). Indonesia is home to 3.5% of the global 
peatlands, covering nearly 15 Mha which are 
distributed around Sumatra, Kalimantan, and Papua 
(Xu et al., 2018; Mulyani & Sarwani, 2013). The 
peatlands only contribute to 8% of Indonesia's land but 
store biomass more than 30% from all of its forests, and 
9.4% of carbon from the world's carbon storage (FAO, 
2016; Warren et al., 2017).
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Peatlands Role in Meeting the Food Demand

It is undeniable that farming on mineral soil has higher 
productivity and is less risky compared to peatlands. 
However, with the decreasing arable land and rising 
population growth, the pressure to meet the national 
food demand cannot rely on intensification alone. 
Other types of lands may be utilized to support the 
food production.

Despite its availability, not every peatland is 
compatible for agriculture use. There are plenty of 
specific physical characteristics required to enable the 
cultivation practice such as decomposition level, peat 
depth, water content, bulk density, bearing capacity, 
subsidence, and irreversible dryness (Agus & Subiksa, 
2008). The soil decomposition level can be divided into 
sapric (decomposed), hemic (medium decomposed), 
and fibric (less decomposed). Shallow peat with 
thickness less than 3 m, hemic to sapric soil, and clayey 
substratum may be recommended for agriculture 
(Hikmatullah & Sukarman, 2014). With compatible peat 
characteristics, effective water management, and 
proper cropping methods, this land can optimally 
produce various commodities including crop plants, 
secondary plants, vegetables, and fruits as shown in 
Table 1.

Although the deep peat is not recommended for 
agriculture, exceptional cases may apply to decades 
old community-based or industrial plantations that 
have been cultivated long before the regulation related 
to peat depth was issued (Presidential Decision 
No.32/1990). For example, there are hundreds of 
Dayak tribe households that live in deep peat areas in 
Central Kalimantan for centuries (Limin, 2006). The 
government transmigration scheme in the 1980s also 
relocated Javanese people in a similar peat landscape 
in Sumatera. Essentially, peat with >3 m depth may be 
used for agriculture under certain conditions such as 
the mineral layer underneath the peat is not quartz 
sand or pyrite clay, and the peat decomposition level is 
not fibric (Pangaribuan, 2018). With the right cropping 
methods this would result in a slow oxidation rate and 
stable crops yield. However, due to its ecological 
importance and soil fragility, the deep peat should be 
prioritized for conservation purpose.

Efforts in enabling agriculture on peatlands have been 
conducted from time to time to help the local 
communities produce their own food. With a thorough 
preparation, peatland can be one of the solutions to 
support food production. For example, the soy farming 
in peat soil indicated a promising result in Mempawah 

and Kubu Raya Regencies, West Kalimantan (Dewi, 
2017; Kilmanun, 2016). Other commodities such as 
dragon fruits, pineapples, and candlenuts are also 
commonly grown on peat in Pulang Pisau and Gunung 
Mas Regency in Central Kalimantan (Uda et.al, 2020). 
Furthermore, rice farming in peatland is considered the 
first alternative of rehabilitating degraded peatland by 
ensuring its environmental sustainability (Surahman et 
al., 2018). This alternative is coherent with Indonesian 
Peatland and Mangrove Restoration Agency (BRGM) 
methods in Papua Province that restore peatland with 
planting sago, rice farming, and freshwater fisheries 
(Prima, 2020).

Local Food Production to Prevent Food 
Shortage

In many regions in Indonesia, peatlands have been the 
source of food and livelihood for many generations, 
especially in the provinces with substantial amounts of 
these soil types. About 44% of the Riau Province area 
consists of peatlands (Osaki et al., 2015). In one of its 
regencies, Indragiri Hilir, it even covers up to 90% of 
land which made it inevitable to utilize peatlands for 
local food production. There are three principles to 
ensure the sustainability of its agricultural practice:

 Optimize the use of degraded or abandoned  
 peatlands for agricultural purposes. Clearing  
 the pristine peat forests would likely add  
 another problem to the ecosystem.

 Peat soil has different farming methods   
 compared to mineral soil. It is a suboptimal  
 land type that requires more advanced water  
 management, soil modification, and adaptive  
 cultivar to produce optimum yield.

 All stakeholders, including the government,  
 private companies, communities, and NGOs,  
 should work together under the agreed   
 sustainability framework. This would result in  
 integrated local food production facilities that  
 involve proper infrastructures, responsible  
 farming methods, and effective supply chain.

The COVID-19 pandemic has shown the vulnerability of 
our food system. Development of local food barn, 
including in the peatland regions, can address three 
main problems: inequality of food production centres, 
long food distribution, and farmers welfare. As an 
archipelagic country, most of Indonesia’s food 

Is Sustainable Farming in Peatland Feasible?

The International Peat Congress (IPC) held by the 
International Peatland Society (IPS) defined peatland 
drainage as part of unsustainable agricultural practice 
(Wijedasa et al., 2017). Thus, if the practice does not 
cause peatland drainage, would it be sustainable? The 
term sustainable is generally understood as an effort to 
balance the human benefit and environmental 
concern. Good agriculture practice seeks to sustain 
yield for socio-economic improvement and minimize 
negative impacts on the environment. To create this 
balance in peatland agriculture, the main principle is to 
set up the effective water table level where plants can 
grow with minimum carbon release.

In natural condition, peatlands emit CO2 through 
heterotrophic respiration. Planting non-native species 
requires a lower water table to grow. It accelerates the 
oxidation which produces greater emission and makes 
the soil susceptible to fires. Applying a water system to 
regulate water supply and maintain the water table 
level is crucial, along with implementing burn-free 
practice. These can significantly lower risk of fire due to 
high soil moisture. That way, socio-economic 
development can also grow as a result of farming. 
There is growing evidence that shows opportunities to 
sustainably cultivate this land with a controlled water 
system (Nursyamsi et al., 2015; Surahman et al., 2018).

An exemplary case can be found in Pulau Burung 
District, Riau Province. The peatland has been utilized 
for coconut agriculture for more than 30 years with the 
application of "Water Management Trinity" or WMT. 
Although one of the WMT's components is a canals 
network, its primary function is to regulate, not to drain 
the water. Principally, the peat landscape is undrained. 
WMT engineers the surrounding environment by 
modulating the water table to keep the peat soil wet 
and minimize carbon emission. WMT successfully 
manages the average subsidence below 2 cm per year 
based on field measurement (Fawzi et al., 2020). The 
rate is lower compared to other plantations which 
range from 2.4 cm to 7.4 cm (Carlson et al., 2015).  
Despite the promising results, the water management 
practice in Pulau Burung is still unheard.

Theoretically, the principle used in WMT is also 
workable for paludiculture practice. The word 
paludiculture is originally from Latin word ‘palus’ which 
means swamp, hence this practice aims to imitate the 
condition of natural peatland which is always wet (Tan 
et al., 2021). Paludiculture uses native species though 
its feasibility for large scale cultivation is not yet 
proven. Managing water resources in peatland should 
always aim to maintain the soil water content. Thus, 
reduce microbial peat oxidation and prevent fire 
hazard, while providing economic value for the 
community. This objective is aligned with the concept 
of paludiculture.

Oppose the Negative Practice and Stigma 
with Growing Evidence

Based on the aforementioned cases, sustainable 
farming in peatland is possible under certain 
circumstances such as compatible landscapes and 
advanced water systems. The practice needs essential 

components including providing human resources, 
hefty investment, and technological development. 
Technology development and continuous 
improvement are needed to enhance the long term 
benefits for the community and nature. It requires years 
of research and practice to sustainably utilize the land 
with a stable productivity rate.

However, the stigma around peatland utilization 
persists. Due to human inherent negative bias, people 
tend to pay more attention to negativity and decide 
based on them to averse adverse risk. The same reason 
might be the one behind the unfamiliarity of 
sustainable peatland agriculture. The negative impact 
of irresponsible practices is amplified and makes all 
practices look the same without knowing the context.
Ideally, the focus should be finding solutions to allow 
humans to thrive and prevent future disasters. 

Collaboration is needed to gather the best practices, 
identify the necessary trade-off, and eventually do 
check-and-balance. In Indonesia, the time is never 
more appropriate than now since the government has 
been developing the Food Estate in the peatland area 
in Central Kalimantan. Although the program aims to 
prevent food crises, without proper methods, it could 
instead create a disaster similar to the Mega Rice 
Project in 1995. We must prevent bigger risks from 
large-scale peatlands clearing with poor water 
management and governance. Local action that 
encourages smaller scale plantations, more diverse 
crops that are peat-friendly, and responsible farming 
methods are more essential to strengthen food 
security. 
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production centres are unfortunately still concentrated 
in Java. The food distribution takes a longer time to 
reach thousands of other regions in the country. 
Ineffective supply chains can cause oversupply in one 
area and shortage in another. 

Developing a local food barn would increase labor 
employment. It also means shortening the food supply 
chain to meet the local needs. The regional 
governments should strengthen their food 
self-sufficiency to increase resilience in unpredictable 
events like disasters, epidemics, or unforeseen shocks. 
Various benefits can be obtained as seen in the Table 2 
below.

What is peatland? There is no single formal definition of 
peat and peatland, with different interest groups often 
using their own terms. In short, the distilled definition 
of peatland is organic matter from the plant detritus 
accumulated in anaerobic conditions (Craft, 2016). The 
anaerobic state is attained under inundated conditions 
in the freshwater swamps or basins, slowing the 
decomposition to develop peat formation. Peatland in 
natural condition is always wet and moist to prevent it 
from burning. This condition makes the peat 
considered as suboptimal land, which inhibits plants to 
optimally grow because of water inundation. The soil is 
like a sponge with a critical function to store water 
(Bacon et al., 2017). Figure 1 shows typical 
development of tropical peat soil from the 
accumulation of organic material in the swamp area, 
mostly between two rivers. The long period of layered 
accumulation becomes peat formation. 

Peatland is a fragile ecosystem. When the water level 

drops, it becomes vulnerable to fire. Canals 
development drains the peat water to the rivers and 
disturbs the hydrological aspect. During the dry 
season, improper drainage systems remove its water 
storage function that leads to wildfire. Hence many 
people correlate peatlands utilization with concurrent 
massive haze and destruction on an unprecedented 
scale.

Globally, around 11% or 50.9 millions of hectares (Mha) 
of peatlands are degraded, where more than half 
occurred in tropical peatlands (Leifeld & Menichetti, 
2018). Indonesia is home to 3.5% of the global 
peatlands, covering nearly 15 Mha which are 
distributed around Sumatra, Kalimantan, and Papua 
(Xu et al., 2018; Mulyani & Sarwani, 2013). The 
peatlands only contribute to 8% of Indonesia's land but 
store biomass more than 30% from all of its forests, and 
9.4% of carbon from the world's carbon storage (FAO, 
2016; Warren et al., 2017).
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Sustainable use of peatland to improve 
locally sourced food production

Peatlands Role in Meeting the Food Demand

It is undeniable that farming on mineral soil has higher 
productivity and is less risky compared to peatlands. 
However, with the decreasing arable land and rising 
population growth, the pressure to meet the national 
food demand cannot rely on intensification alone. 
Other types of lands may be utilized to support the 
food production.

Despite its availability, not every peatland is 
compatible for agriculture use. There are plenty of 
specific physical characteristics required to enable the 
cultivation practice such as decomposition level, peat 
depth, water content, bulk density, bearing capacity, 
subsidence, and irreversible dryness (Agus & Subiksa, 
2008). The soil decomposition level can be divided into 
sapric (decomposed), hemic (medium decomposed), 
and fibric (less decomposed). Shallow peat with 
thickness less than 3 m, hemic to sapric soil, and clayey 
substratum may be recommended for agriculture 
(Hikmatullah & Sukarman, 2014). With compatible peat 
characteristics, effective water management, and 
proper cropping methods, this land can optimally 
produce various commodities including crop plants, 
secondary plants, vegetables, and fruits as shown in 
Table 1.

Although the deep peat is not recommended for 
agriculture, exceptional cases may apply to decades 
old community-based or industrial plantations that 
have been cultivated long before the regulation related 
to peat depth was issued (Presidential Decision 
No.32/1990). For example, there are hundreds of 
Dayak tribe households that live in deep peat areas in 
Central Kalimantan for centuries (Limin, 2006). The 
government transmigration scheme in the 1980s also 
relocated Javanese people in a similar peat landscape 
in Sumatera. Essentially, peat with >3 m depth may be 
used for agriculture under certain conditions such as 
the mineral layer underneath the peat is not quartz 
sand or pyrite clay, and the peat decomposition level is 
not fibric (Pangaribuan, 2018). With the right cropping 
methods this would result in a slow oxidation rate and 
stable crops yield. However, due to its ecological 
importance and soil fragility, the deep peat should be 
prioritized for conservation purpose.

Efforts in enabling agriculture on peatlands have been 
conducted from time to time to help the local 
communities produce their own food. With a thorough 
preparation, peatland can be one of the solutions to 
support food production. For example, the soy farming 
in peat soil indicated a promising result in Mempawah 

and Kubu Raya Regencies, West Kalimantan (Dewi, 
2017; Kilmanun, 2016). Other commodities such as 
dragon fruits, pineapples, and candlenuts are also 
commonly grown on peat in Pulang Pisau and Gunung 
Mas Regency in Central Kalimantan (Uda et.al, 2020). 
Furthermore, rice farming in peatland is considered the 
first alternative of rehabilitating degraded peatland by 
ensuring its environmental sustainability (Surahman et 
al., 2018). This alternative is coherent with Indonesian 
Peatland and Mangrove Restoration Agency (BRGM) 
methods in Papua Province that restore peatland with 
planting sago, rice farming, and freshwater fisheries 
(Prima, 2020).

Local Food Production to Prevent Food 
Shortage

In many regions in Indonesia, peatlands have been the 
source of food and livelihood for many generations, 
especially in the provinces with substantial amounts of 
these soil types. About 44% of the Riau Province area 
consists of peatlands (Osaki et al., 2015). In one of its 
regencies, Indragiri Hilir, it even covers up to 90% of 
land which made it inevitable to utilize peatlands for 
local food production. There are three principles to 
ensure the sustainability of its agricultural practice:

 Optimize the use of degraded or abandoned  
 peatlands for agricultural purposes. Clearing  
 the pristine peat forests would likely add  
 another problem to the ecosystem.

 Peat soil has different farming methods   
 compared to mineral soil. It is a suboptimal  
 land type that requires more advanced water  
 management, soil modification, and adaptive  
 cultivar to produce optimum yield.

 All stakeholders, including the government,  
 private companies, communities, and NGOs,  
 should work together under the agreed   
 sustainability framework. This would result in  
 integrated local food production facilities that  
 involve proper infrastructures, responsible  
 farming methods, and effective supply chain.

The COVID-19 pandemic has shown the vulnerability of 
our food system. Development of local food barn, 
including in the peatland regions, can address three 
main problems: inequality of food production centres, 
long food distribution, and farmers welfare. As an 
archipelagic country, most of Indonesia’s food 

Is Sustainable Farming in Peatland Feasible?

The International Peat Congress (IPC) held by the 
International Peatland Society (IPS) defined peatland 
drainage as part of unsustainable agricultural practice 
(Wijedasa et al., 2017). Thus, if the practice does not 
cause peatland drainage, would it be sustainable? The 
term sustainable is generally understood as an effort to 
balance the human benefit and environmental 
concern. Good agriculture practice seeks to sustain 
yield for socio-economic improvement and minimize 
negative impacts on the environment. To create this 
balance in peatland agriculture, the main principle is to 
set up the effective water table level where plants can 
grow with minimum carbon release.

In natural condition, peatlands emit CO2 through 
heterotrophic respiration. Planting non-native species 
requires a lower water table to grow. It accelerates the 
oxidation which produces greater emission and makes 
the soil susceptible to fires. Applying a water system to 
regulate water supply and maintain the water table 
level is crucial, along with implementing burn-free 
practice. These can significantly lower risk of fire due to 
high soil moisture. That way, socio-economic 
development can also grow as a result of farming. 
There is growing evidence that shows opportunities to 
sustainably cultivate this land with a controlled water 
system (Nursyamsi et al., 2015; Surahman et al., 2018).

An exemplary case can be found in Pulau Burung 
District, Riau Province. The peatland has been utilized 
for coconut agriculture for more than 30 years with the 
application of "Water Management Trinity" or WMT. 
Although one of the WMT's components is a canals 
network, its primary function is to regulate, not to drain 
the water. Principally, the peat landscape is undrained. 
WMT engineers the surrounding environment by 
modulating the water table to keep the peat soil wet 
and minimize carbon emission. WMT successfully 
manages the average subsidence below 2 cm per year 
based on field measurement (Fawzi et al., 2020). The 
rate is lower compared to other plantations which 
range from 2.4 cm to 7.4 cm (Carlson et al., 2015).  
Despite the promising results, the water management 
practice in Pulau Burung is still unheard.

Theoretically, the principle used in WMT is also 
workable for paludiculture practice. The word 
paludiculture is originally from Latin word ‘palus’ which 
means swamp, hence this practice aims to imitate the 
condition of natural peatland which is always wet (Tan 
et al., 2021). Paludiculture uses native species though 
its feasibility for large scale cultivation is not yet 
proven. Managing water resources in peatland should 
always aim to maintain the soil water content. Thus, 
reduce microbial peat oxidation and prevent fire 
hazard, while providing economic value for the 
community. This objective is aligned with the concept 
of paludiculture.

Oppose the Negative Practice and Stigma 
with Growing Evidence

Based on the aforementioned cases, sustainable 
farming in peatland is possible under certain 
circumstances such as compatible landscapes and 
advanced water systems. The practice needs essential 

components including providing human resources, 
hefty investment, and technological development. 
Technology development and continuous 
improvement are needed to enhance the long term 
benefits for the community and nature. It requires years 
of research and practice to sustainably utilize the land 
with a stable productivity rate.

However, the stigma around peatland utilization 
persists. Due to human inherent negative bias, people 
tend to pay more attention to negativity and decide 
based on them to averse adverse risk. The same reason 
might be the one behind the unfamiliarity of 
sustainable peatland agriculture. The negative impact 
of irresponsible practices is amplified and makes all 
practices look the same without knowing the context.
Ideally, the focus should be finding solutions to allow 
humans to thrive and prevent future disasters. 

Collaboration is needed to gather the best practices, 
identify the necessary trade-off, and eventually do 
check-and-balance. In Indonesia, the time is never 
more appropriate than now since the government has 
been developing the Food Estate in the peatland area 
in Central Kalimantan. Although the program aims to 
prevent food crises, without proper methods, it could 
instead create a disaster similar to the Mega Rice 
Project in 1995. We must prevent bigger risks from 
large-scale peatlands clearing with poor water 
management and governance. Local action that 
encourages smaller scale plantations, more diverse 
crops that are peat-friendly, and responsible farming 
methods are more essential to strengthen food 
security. 
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Table 1. General estimation of plants compatibility based on the peat depth

Peaty Soil Shallow Deep Very Deep

(> 3 m)

Food crops (rice, corn, cassava, 
sweet potato, etc.)

Secondary crops (soybeans, nuts, 
green beans, etc.)

Horticultural crops,
vegetables (chilli, eggplant, 
tomatoes, cucumbers, etc.)

Horticultural fruit crops (pineapple, 
banana, rambutan, jackfruit, etc.)

Medicinal plants (pepper,
ginger, aromatic ginger, lemongrass)

Plantation crops
(rubber, coconut, palm oil, coffee, 
sago)

+++

+++

+++

+++

+++

+++

++

++

++

+++

++

+++

--

+

+

++

+

++

--
Conservation/ 
Protected Area 

--
Conservation/ 
Protected Area 

--
Conservation/ 
Protected Area 

--
Conservation/ 
Protected Area 

--
Conservation/ 
Protected Area 

+
Conservation/ 
Protected Area 
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production centres are unfortunately still concentrated 
in Java. The food distribution takes a longer time to 
reach thousands of other regions in the country. 
Ineffective supply chains can cause oversupply in one 
area and shortage in another. 

Developing a local food barn would increase labor 
employment. It also means shortening the food supply 
chain to meet the local needs. The regional 
governments should strengthen their food 
self-sufficiency to increase resilience in unpredictable 
events like disasters, epidemics, or unforeseen shocks. 
Various benefits can be obtained as seen in the Table 2 
below.

What is peatland? There is no single formal definition of 
peat and peatland, with different interest groups often 
using their own terms. In short, the distilled definition 
of peatland is organic matter from the plant detritus 
accumulated in anaerobic conditions (Craft, 2016). The 
anaerobic state is attained under inundated conditions 
in the freshwater swamps or basins, slowing the 
decomposition to develop peat formation. Peatland in 
natural condition is always wet and moist to prevent it 
from burning. This condition makes the peat 
considered as suboptimal land, which inhibits plants to 
optimally grow because of water inundation. The soil is 
like a sponge with a critical function to store water 
(Bacon et al., 2017). Figure 1 shows typical 
development of tropical peat soil from the 
accumulation of organic material in the swamp area, 
mostly between two rivers. The long period of layered 
accumulation becomes peat formation. 

Peatland is a fragile ecosystem. When the water level 

drops, it becomes vulnerable to fire. Canals 
development drains the peat water to the rivers and 
disturbs the hydrological aspect. During the dry 
season, improper drainage systems remove its water 
storage function that leads to wildfire. Hence many 
people correlate peatlands utilization with concurrent 
massive haze and destruction on an unprecedented 
scale.

Globally, around 11% or 50.9 millions of hectares (Mha) 
of peatlands are degraded, where more than half 
occurred in tropical peatlands (Leifeld & Menichetti, 
2018). Indonesia is home to 3.5% of the global 
peatlands, covering nearly 15 Mha which are 
distributed around Sumatra, Kalimantan, and Papua 
(Xu et al., 2018; Mulyani & Sarwani, 2013). The 
peatlands only contribute to 8% of Indonesia's land but 
store biomass more than 30% from all of its forests, and 
9.4% of carbon from the world's carbon storage (FAO, 
2016; Warren et al., 2017).

Peatlands Role in Meeting the Food Demand

It is undeniable that farming on mineral soil has higher 
productivity and is less risky compared to peatlands. 
However, with the decreasing arable land and rising 
population growth, the pressure to meet the national 
food demand cannot rely on intensification alone. 
Other types of lands may be utilized to support the 
food production.

Despite its availability, not every peatland is 
compatible for agriculture use. There are plenty of 
specific physical characteristics required to enable the 
cultivation practice such as decomposition level, peat 
depth, water content, bulk density, bearing capacity, 
subsidence, and irreversible dryness (Agus & Subiksa, 
2008). The soil decomposition level can be divided into 
sapric (decomposed), hemic (medium decomposed), 
and fibric (less decomposed). Shallow peat with 
thickness less than 3 m, hemic to sapric soil, and clayey 
substratum may be recommended for agriculture 
(Hikmatullah & Sukarman, 2014). With compatible peat 
characteristics, effective water management, and 
proper cropping methods, this land can optimally 
produce various commodities including crop plants, 
secondary plants, vegetables, and fruits as shown in 
Table 1.

Although the deep peat is not recommended for 
agriculture, exceptional cases may apply to decades 
old community-based or industrial plantations that 
have been cultivated long before the regulation related 
to peat depth was issued (Presidential Decision 
No.32/1990). For example, there are hundreds of 
Dayak tribe households that live in deep peat areas in 
Central Kalimantan for centuries (Limin, 2006). The 
government transmigration scheme in the 1980s also 
relocated Javanese people in a similar peat landscape 
in Sumatera. Essentially, peat with >3 m depth may be 
used for agriculture under certain conditions such as 
the mineral layer underneath the peat is not quartz 
sand or pyrite clay, and the peat decomposition level is 
not fibric (Pangaribuan, 2018). With the right cropping 
methods this would result in a slow oxidation rate and 
stable crops yield. However, due to its ecological 
importance and soil fragility, the deep peat should be 
prioritized for conservation purpose.

Efforts in enabling agriculture on peatlands have been 
conducted from time to time to help the local 
communities produce their own food. With a thorough 
preparation, peatland can be one of the solutions to 
support food production. For example, the soy farming 
in peat soil indicated a promising result in Mempawah 
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and Kubu Raya Regencies, West Kalimantan (Dewi, 
2017; Kilmanun, 2016). Other commodities such as 
dragon fruits, pineapples, and candlenuts are also 
commonly grown on peat in Pulang Pisau and Gunung 
Mas Regency in Central Kalimantan (Uda et.al, 2020). 
Furthermore, rice farming in peatland is considered the 
first alternative of rehabilitating degraded peatland by 
ensuring its environmental sustainability (Surahman et 
al., 2018). This alternative is coherent with Indonesian 
Peatland and Mangrove Restoration Agency (BRGM) 
methods in Papua Province that restore peatland with 
planting sago, rice farming, and freshwater fisheries 
(Prima, 2020).

Local Food Production to Prevent Food 
Shortage

In many regions in Indonesia, peatlands have been the 
source of food and livelihood for many generations, 
especially in the provinces with substantial amounts of 
these soil types. About 44% of the Riau Province area 
consists of peatlands (Osaki et al., 2015). In one of its 
regencies, Indragiri Hilir, it even covers up to 90% of 
land which made it inevitable to utilize peatlands for 
local food production. There are three principles to 
ensure the sustainability of its agricultural practice:

 Optimize the use of degraded or abandoned  
 peatlands for agricultural purposes. Clearing  
 the pristine peat forests would likely add  
 another problem to the ecosystem.

 Peat soil has different farming methods   
 compared to mineral soil. It is a suboptimal  
 land type that requires more advanced water  
 management, soil modification, and adaptive  
 cultivar to produce optimum yield.

 All stakeholders, including the government,  
 private companies, communities, and NGOs,  
 should work together under the agreed   
 sustainability framework. This would result in  
 integrated local food production facilities that  
 involve proper infrastructures, responsible  
 farming methods, and effective supply chain.

The COVID-19 pandemic has shown the vulnerability of 
our food system. Development of local food barn, 
including in the peatland regions, can address three 
main problems: inequality of food production centres, 
long food distribution, and farmers welfare. As an 
archipelagic country, most of Indonesia’s food 

Is Sustainable Farming in Peatland Feasible?

The International Peat Congress (IPC) held by the 
International Peatland Society (IPS) defined peatland 
drainage as part of unsustainable agricultural practice 
(Wijedasa et al., 2017). Thus, if the practice does not 
cause peatland drainage, would it be sustainable? The 
term sustainable is generally understood as an effort to 
balance the human benefit and environmental 
concern. Good agriculture practice seeks to sustain 
yield for socio-economic improvement and minimize 
negative impacts on the environment. To create this 
balance in peatland agriculture, the main principle is to 
set up the effective water table level where plants can 
grow with minimum carbon release.

In natural condition, peatlands emit CO2 through 
heterotrophic respiration. Planting non-native species 
requires a lower water table to grow. It accelerates the 
oxidation which produces greater emission and makes 
the soil susceptible to fires. Applying a water system to 
regulate water supply and maintain the water table 
level is crucial, along with implementing burn-free 
practice. These can significantly lower risk of fire due to 
high soil moisture. That way, socio-economic 
development can also grow as a result of farming. 
There is growing evidence that shows opportunities to 
sustainably cultivate this land with a controlled water 
system (Nursyamsi et al., 2015; Surahman et al., 2018).

An exemplary case can be found in Pulau Burung 
District, Riau Province. The peatland has been utilized 
for coconut agriculture for more than 30 years with the 
application of "Water Management Trinity" or WMT. 
Although one of the WMT's components is a canals 
network, its primary function is to regulate, not to drain 
the water. Principally, the peat landscape is undrained. 
WMT engineers the surrounding environment by 
modulating the water table to keep the peat soil wet 
and minimize carbon emission. WMT successfully 
manages the average subsidence below 2 cm per year 
based on field measurement (Fawzi et al., 2020). The 
rate is lower compared to other plantations which 
range from 2.4 cm to 7.4 cm (Carlson et al., 2015).  
Despite the promising results, the water management 
practice in Pulau Burung is still unheard.

Theoretically, the principle used in WMT is also 
workable for paludiculture practice. The word 
paludiculture is originally from Latin word ‘palus’ which 
means swamp, hence this practice aims to imitate the 
condition of natural peatland which is always wet (Tan 
et al., 2021). Paludiculture uses native species though 
its feasibility for large scale cultivation is not yet 
proven. Managing water resources in peatland should 
always aim to maintain the soil water content. Thus, 
reduce microbial peat oxidation and prevent fire 
hazard, while providing economic value for the 
community. This objective is aligned with the concept 
of paludiculture.

Oppose the Negative Practice and Stigma 
with Growing Evidence

Based on the aforementioned cases, sustainable 
farming in peatland is possible under certain 
circumstances such as compatible landscapes and 
advanced water systems. The practice needs essential 

components including providing human resources, 
hefty investment, and technological development. 
Technology development and continuous 
improvement are needed to enhance the long term 
benefits for the community and nature. It requires years 
of research and practice to sustainably utilize the land 
with a stable productivity rate.

However, the stigma around peatland utilization 
persists. Due to human inherent negative bias, people 
tend to pay more attention to negativity and decide 
based on them to averse adverse risk. The same reason 
might be the one behind the unfamiliarity of 
sustainable peatland agriculture. The negative impact 
of irresponsible practices is amplified and makes all 
practices look the same without knowing the context.
Ideally, the focus should be finding solutions to allow 
humans to thrive and prevent future disasters. 

Collaboration is needed to gather the best practices, 
identify the necessary trade-off, and eventually do 
check-and-balance. In Indonesia, the time is never 
more appropriate than now since the government has 
been developing the Food Estate in the peatland area 
in Central Kalimantan. Although the program aims to 
prevent food crises, without proper methods, it could 
instead create a disaster similar to the Mega Rice 
Project in 1995. We must prevent bigger risks from 
large-scale peatlands clearing with poor water 
management and governance. Local action that 
encourages smaller scale plantations, more diverse 
crops that are peat-friendly, and responsible farming 
methods are more essential to strengthen food 
security. 
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1.

2.

3.

Economy

Social

Environment

Health

Increase the income of farmers,
Provide additional jobs, and
Alleviate poverty

Reduce carbon emission from the omitted 
longer food chain
Promote environmentally friendly practice
Reduce unused degraded peatland

Strengthen social bonding due to many 
farming-related involvements
Women can contribute more

Prevent food shortage and food crisis
Constant supply of nutritious and healthy 
food

Adopted from: (Chiffoleau & Dourian, 2020)

Table 2. The benefits of developing local food 
barn/shorten the food system
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production centres are unfortunately still concentrated 
in Java. The food distribution takes a longer time to 
reach thousands of other regions in the country. 
Ineffective supply chains can cause oversupply in one 
area and shortage in another. 

Developing a local food barn would increase labor 
employment. It also means shortening the food supply 
chain to meet the local needs. The regional 
governments should strengthen their food 
self-sufficiency to increase resilience in unpredictable 
events like disasters, epidemics, or unforeseen shocks. 
Various benefits can be obtained as seen in the Table 2 
below.

What is peatland? There is no single formal definition of 
peat and peatland, with different interest groups often 
using their own terms. In short, the distilled definition 
of peatland is organic matter from the plant detritus 
accumulated in anaerobic conditions (Craft, 2016). The 
anaerobic state is attained under inundated conditions 
in the freshwater swamps or basins, slowing the 
decomposition to develop peat formation. Peatland in 
natural condition is always wet and moist to prevent it 
from burning. This condition makes the peat 
considered as suboptimal land, which inhibits plants to 
optimally grow because of water inundation. The soil is 
like a sponge with a critical function to store water 
(Bacon et al., 2017). Figure 1 shows typical 
development of tropical peat soil from the 
accumulation of organic material in the swamp area, 
mostly between two rivers. The long period of layered 
accumulation becomes peat formation. 

Peatland is a fragile ecosystem. When the water level 

drops, it becomes vulnerable to fire. Canals 
development drains the peat water to the rivers and 
disturbs the hydrological aspect. During the dry 
season, improper drainage systems remove its water 
storage function that leads to wildfire. Hence many 
people correlate peatlands utilization with concurrent 
massive haze and destruction on an unprecedented 
scale.

Globally, around 11% or 50.9 millions of hectares (Mha) 
of peatlands are degraded, where more than half 
occurred in tropical peatlands (Leifeld & Menichetti, 
2018). Indonesia is home to 3.5% of the global 
peatlands, covering nearly 15 Mha which are 
distributed around Sumatra, Kalimantan, and Papua 
(Xu et al., 2018; Mulyani & Sarwani, 2013). The 
peatlands only contribute to 8% of Indonesia's land but 
store biomass more than 30% from all of its forests, and 
9.4% of carbon from the world's carbon storage (FAO, 
2016; Warren et al., 2017).

Peatlands Role in Meeting the Food Demand

It is undeniable that farming on mineral soil has higher 
productivity and is less risky compared to peatlands. 
However, with the decreasing arable land and rising 
population growth, the pressure to meet the national 
food demand cannot rely on intensification alone. 
Other types of lands may be utilized to support the 
food production.

Despite its availability, not every peatland is 
compatible for agriculture use. There are plenty of 
specific physical characteristics required to enable the 
cultivation practice such as decomposition level, peat 
depth, water content, bulk density, bearing capacity, 
subsidence, and irreversible dryness (Agus & Subiksa, 
2008). The soil decomposition level can be divided into 
sapric (decomposed), hemic (medium decomposed), 
and fibric (less decomposed). Shallow peat with 
thickness less than 3 m, hemic to sapric soil, and clayey 
substratum may be recommended for agriculture 
(Hikmatullah & Sukarman, 2014). With compatible peat 
characteristics, effective water management, and 
proper cropping methods, this land can optimally 
produce various commodities including crop plants, 
secondary plants, vegetables, and fruits as shown in 
Table 1.

Although the deep peat is not recommended for 
agriculture, exceptional cases may apply to decades 
old community-based or industrial plantations that 
have been cultivated long before the regulation related 
to peat depth was issued (Presidential Decision 
No.32/1990). For example, there are hundreds of 
Dayak tribe households that live in deep peat areas in 
Central Kalimantan for centuries (Limin, 2006). The 
government transmigration scheme in the 1980s also 
relocated Javanese people in a similar peat landscape 
in Sumatera. Essentially, peat with >3 m depth may be 
used for agriculture under certain conditions such as 
the mineral layer underneath the peat is not quartz 
sand or pyrite clay, and the peat decomposition level is 
not fibric (Pangaribuan, 2018). With the right cropping 
methods this would result in a slow oxidation rate and 
stable crops yield. However, due to its ecological 
importance and soil fragility, the deep peat should be 
prioritized for conservation purpose.

Efforts in enabling agriculture on peatlands have been 
conducted from time to time to help the local 
communities produce their own food. With a thorough 
preparation, peatland can be one of the solutions to 
support food production. For example, the soy farming 
in peat soil indicated a promising result in Mempawah 
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and Kubu Raya Regencies, West Kalimantan (Dewi, 
2017; Kilmanun, 2016). Other commodities such as 
dragon fruits, pineapples, and candlenuts are also 
commonly grown on peat in Pulang Pisau and Gunung 
Mas Regency in Central Kalimantan (Uda et.al, 2020). 
Furthermore, rice farming in peatland is considered the 
first alternative of rehabilitating degraded peatland by 
ensuring its environmental sustainability (Surahman et 
al., 2018). This alternative is coherent with Indonesian 
Peatland and Mangrove Restoration Agency (BRGM) 
methods in Papua Province that restore peatland with 
planting sago, rice farming, and freshwater fisheries 
(Prima, 2020).

Local Food Production to Prevent Food 
Shortage

In many regions in Indonesia, peatlands have been the 
source of food and livelihood for many generations, 
especially in the provinces with substantial amounts of 
these soil types. About 44% of the Riau Province area 
consists of peatlands (Osaki et al., 2015). In one of its 
regencies, Indragiri Hilir, it even covers up to 90% of 
land which made it inevitable to utilize peatlands for 
local food production. There are three principles to 
ensure the sustainability of its agricultural practice:

 Optimize the use of degraded or abandoned  
 peatlands for agricultural purposes. Clearing  
 the pristine peat forests would likely add  
 another problem to the ecosystem.

 Peat soil has different farming methods   
 compared to mineral soil. It is a suboptimal  
 land type that requires more advanced water  
 management, soil modification, and adaptive  
 cultivar to produce optimum yield.

 All stakeholders, including the government,  
 private companies, communities, and NGOs,  
 should work together under the agreed   
 sustainability framework. This would result in  
 integrated local food production facilities that  
 involve proper infrastructures, responsible  
 farming methods, and effective supply chain.

The COVID-19 pandemic has shown the vulnerability of 
our food system. Development of local food barn, 
including in the peatland regions, can address three 
main problems: inequality of food production centres, 
long food distribution, and farmers welfare. As an 
archipelagic country, most of Indonesia’s food 

Is Sustainable Farming in Peatland Feasible?

The International Peat Congress (IPC) held by the 
International Peatland Society (IPS) defined peatland 
drainage as part of unsustainable agricultural practice 
(Wijedasa et al., 2017). Thus, if the practice does not 
cause peatland drainage, would it be sustainable? The 
term sustainable is generally understood as an effort to 
balance the human benefit and environmental 
concern. Good agriculture practice seeks to sustain 
yield for socio-economic improvement and minimize 
negative impacts on the environment. To create this 
balance in peatland agriculture, the main principle is to 
set up the effective water table level where plants can 
grow with minimum carbon release.

In natural condition, peatlands emit CO2 through 
heterotrophic respiration. Planting non-native species 
requires a lower water table to grow. It accelerates the 
oxidation which produces greater emission and makes 
the soil susceptible to fires. Applying a water system to 
regulate water supply and maintain the water table 
level is crucial, along with implementing burn-free 
practice. These can significantly lower risk of fire due to 
high soil moisture. That way, socio-economic 
development can also grow as a result of farming. 
There is growing evidence that shows opportunities to 
sustainably cultivate this land with a controlled water 
system (Nursyamsi et al., 2015; Surahman et al., 2018).

An exemplary case can be found in Pulau Burung 
District, Riau Province. The peatland has been utilized 
for coconut agriculture for more than 30 years with the 
application of "Water Management Trinity" or WMT. 
Although one of the WMT's components is a canals 
network, its primary function is to regulate, not to drain 
the water. Principally, the peat landscape is undrained. 
WMT engineers the surrounding environment by 
modulating the water table to keep the peat soil wet 
and minimize carbon emission. WMT successfully 
manages the average subsidence below 2 cm per year 
based on field measurement (Fawzi et al., 2020). The 
rate is lower compared to other plantations which 
range from 2.4 cm to 7.4 cm (Carlson et al., 2015).  
Despite the promising results, the water management 
practice in Pulau Burung is still unheard.

Theoretically, the principle used in WMT is also 
workable for paludiculture practice. The word 
paludiculture is originally from Latin word ‘palus’ which 
means swamp, hence this practice aims to imitate the 
condition of natural peatland which is always wet (Tan 
et al., 2021). Paludiculture uses native species though 
its feasibility for large scale cultivation is not yet 
proven. Managing water resources in peatland should 
always aim to maintain the soil water content. Thus, 
reduce microbial peat oxidation and prevent fire 
hazard, while providing economic value for the 
community. This objective is aligned with the concept 
of paludiculture.

Oppose the Negative Practice and Stigma 
with Growing Evidence

Based on the aforementioned cases, sustainable 
farming in peatland is possible under certain 
circumstances such as compatible landscapes and 
advanced water systems. The practice needs essential 

components including providing human resources, 
hefty investment, and technological development. 
Technology development and continuous 
improvement are needed to enhance the long term 
benefits for the community and nature. It requires years 
of research and practice to sustainably utilize the land 
with a stable productivity rate.

However, the stigma around peatland utilization 
persists. Due to human inherent negative bias, people 
tend to pay more attention to negativity and decide 
based on them to averse adverse risk. The same reason 
might be the one behind the unfamiliarity of 
sustainable peatland agriculture. The negative impact 
of irresponsible practices is amplified and makes all 
practices look the same without knowing the context.
Ideally, the focus should be finding solutions to allow 
humans to thrive and prevent future disasters. 

Collaboration is needed to gather the best practices, 
identify the necessary trade-off, and eventually do 
check-and-balance. In Indonesia, the time is never 
more appropriate than now since the government has 
been developing the Food Estate in the peatland area 
in Central Kalimantan. Although the program aims to 
prevent food crises, without proper methods, it could 
instead create a disaster similar to the Mega Rice 
Project in 1995. We must prevent bigger risks from 
large-scale peatlands clearing with poor water 
management and governance. Local action that 
encourages smaller scale plantations, more diverse 
crops that are peat-friendly, and responsible farming 
methods are more essential to strengthen food 
security. 

BIBLIOGRAPHY
Agus, F., & Subiksa, I. G. M. (2008). Lahan gambut: Potensi untuk 
pertanian dan aspek lingkungan. Balai Penelitian Tanah dan World 
Agroforestry Centre (ICRAF).

Bacon, K. L., Baird, A. J., Blundell, A., Bourgault, M. A., Chapman, P. 
J., Dargie, G., Dooling, G. P., Gee, C., Holden, J., ... Young, D. M. 
(2017). Questioning ten common assumptions about peatlands. 
Mires and Peat, 19(12), 1-23.

Carlson, K. M., Goodman, L. K., & May-Tobin, C. C. (2015). Modeling 
relationships between water table depth and peat soil carbon loss in 
Southeast Asian plantations. Environmental Research Letters, 10(7), 
074006.

Chiffoleau, Y., & Dourian, T. (2020). Sustainable Food Supply Chains: 
Is Shortening the Answer? A Literature Review for a Research and 
Innovation Agenda. Sustainability, 12(23), 9831.
Craft, C. (2016). Creating and Restoring Wetlands: From Theory to 
Practice. Elsevier.

Dewi, D. O. (2017). Potensi pengembangan kedelai di lahan gambut 
Kabupaten Kubu Raya kalimantan Barat. Jurnal Pertanian Agros, 
19(2), 151–158.

FAO. (2016). Global Forest Resources Assessment 2015 (2nd ed.). 

Food and Agriculture Organization of the United Nations.

Fawzi, N. I., Rahmasary, A. N., & Qurani, I. Z. (2020). Minimizing 
carbon loss through integrated water resource management on 
peatland utilization in Pulau Burung, Riau, Indonesia. E3S Web of 
Conferences, 200, 02019. 

Hikmatullah & Sukarman. (2014). Physical and chemical properties of 
cultivated peat soils in four trial sites of ICCTF in Kalimantan and 
Sumatra, Indonesia. Journal of Tropical Soils, 19(3), 131-141. 

Kilmanun, J. C. (2016). Analisis usahatani kedelai lahan gambut Desa 
Pasir Palembang Kabupaten Mempawah. Jurnal Pertanian Agros, 
18(2), 134–139.

Leifeld, J., & Menichetti, L. (2018). The underappreciated potential of 
peatlands in global climate change mitigation strategies. Nature 
Communications, 9, 1071. 

Limin, H. S. (2006). Pemanfaatan lahan gambut dan permasalahannya. 
Workshop Pemanfaatan Lahan Gambut untuk Pertanian, Tepatkah? 
CIMTROP Universitas Palangkaraya.

Mulyani, A., & Sarwani, M. (2013). Karakteristik dan potensi lahan 
suboptimal untuk pengembangan pertanian di Indonesia. Jurnal 
Sumberdaya Lahan, 7(1), 47–55.

Nursyamsi, D., Noor, M., & Maftu’ah, E. (2015). Peatland management 
for sustainable agriculture. In Tropical Peatland Ecosystems (pp. 
493–511). Springer Japan.

Osaki, M., Nursyamsi, D., Noor, M., Wahyunto, & Segah, H. (2015). 
Peatland in Indonesia. In Tropical Peatland Ecosystems (pp. 49–58). 
Springer Japan.

Pangaribuan, N. (2018). Pengelolaan lahan gambut berkelanjutan 
dengan budidaya tanaman pangan dan sayuran. In Warlina, L. et al., 
(Eds.), Peran Matematika, Sains, dan Teknologi dalam Mencapai 
Tujuan Pembangunan Berkelanjutan /SDGs. (pp. 329-350). Universitas 
Terbuka.

Prima, E. (2020). BRG Targetkan Restorasi Lahan Gambut Papua 
Seluas 39.239 Hektare - Tekno Tempo.co. 
https://tekno.tempo.co/read/1383198/brg-targetkan-restorasi-lahan-
gambut-papua-seluas-39-239-hektare

Ritung, S. & Sukarman. (2016). Kesesuaian lahan gambut untuk 
pertanian. In Agus, F. et al., (Eds.), Lahan Gambut Indonesia: 
Pembentukan, Karakteristik, dan Potensi Mendukung Ketahanan 
Pangan (Edisi Revisi) (pp. 61-84). IAARD Press.

Stafford, T. (2014). Psychology: Why bad news dominates the 
headlines - BBC Future. 
https://www.bbc.com/future/article/20140728-why-is-all-the-news-ba
d

Surahman, A., Soni, P., & Shivakoti, G. P. (2018). Are peatland farming 
systems sustainable? Case study on assessing existing farming 
systems in the peatland of Central Kalimantan, Indonesia. Journal of 
Integrative Environmental Sciences, 15(1), 1–19.

Tan, Z. D., Lupascu, M., & Wijedasa, L. S. (2021). Paludiculture as a 
sustainable land use alternative for tropical peatlands: A review. 
Science of The Total Environment, 753, 142111. 
Uda, S.K., Hein, L. & Adventa, A. (2020). Towards better use of 
Indonesian peatlands with paludiculture and low-drainage food 
crops. Wetlands Ecol Manage 28, 509–526.

Warren, M., Hergoualc’h, K., Kauffman, J. B., Murdiyarso, D., & Kolka, 
R. (2017). An appraisal of Indonesia’s immense peat carbon stock 
using national peatland maps: Uncertainties and potential losses 
from conversion. In Carbon Balance and Management (Vol. 12, Issue 
1, pp. 1–12). BioMed Central Ltd.

Wijedasa, L. S., Jauhiainen, J., Könönen, M., Lampela, M., Vasander, 
H., Leblanc, M.-C., Evers, S., Smith, T. E. L., Yule, C. M., Varkkey, H., … 
Andersen, R. (2017). Denial of long-term issues with agriculture on 
tropical peatlands will have devastating consequences. Global 
Change Biology, 23(3), 977–982.

Xu, J., Morris, P. J., Liu, J., & Holden, J. (2018). PEATMAP: Refining 
estimates of global peatland distribution based on a meta-analysis. 
Catena, 160, 134–140.

 

TJF Brief June 2021

Sustainable use of peatland to improve 
locally sourced food production



production centres are unfortunately still concentrated 
in Java. The food distribution takes a longer time to 
reach thousands of other regions in the country. 
Ineffective supply chains can cause oversupply in one 
area and shortage in another. 

Developing a local food barn would increase labor 
employment. It also means shortening the food supply 
chain to meet the local needs. The regional 
governments should strengthen their food 
self-sufficiency to increase resilience in unpredictable 
events like disasters, epidemics, or unforeseen shocks. 
Various benefits can be obtained as seen in the Table 2 
below.

What is peatland? There is no single formal definition of 
peat and peatland, with different interest groups often 
using their own terms. In short, the distilled definition 
of peatland is organic matter from the plant detritus 
accumulated in anaerobic conditions (Craft, 2016). The 
anaerobic state is attained under inundated conditions 
in the freshwater swamps or basins, slowing the 
decomposition to develop peat formation. Peatland in 
natural condition is always wet and moist to prevent it 
from burning. This condition makes the peat 
considered as suboptimal land, which inhibits plants to 
optimally grow because of water inundation. The soil is 
like a sponge with a critical function to store water 
(Bacon et al., 2017). Figure 1 shows typical 
development of tropical peat soil from the 
accumulation of organic material in the swamp area, 
mostly between two rivers. The long period of layered 
accumulation becomes peat formation. 

Peatland is a fragile ecosystem. When the water level 

drops, it becomes vulnerable to fire. Canals 
development drains the peat water to the rivers and 
disturbs the hydrological aspect. During the dry 
season, improper drainage systems remove its water 
storage function that leads to wildfire. Hence many 
people correlate peatlands utilization with concurrent 
massive haze and destruction on an unprecedented 
scale.

Globally, around 11% or 50.9 millions of hectares (Mha) 
of peatlands are degraded, where more than half 
occurred in tropical peatlands (Leifeld & Menichetti, 
2018). Indonesia is home to 3.5% of the global 
peatlands, covering nearly 15 Mha which are 
distributed around Sumatra, Kalimantan, and Papua 
(Xu et al., 2018; Mulyani & Sarwani, 2013). The 
peatlands only contribute to 8% of Indonesia's land but 
store biomass more than 30% from all of its forests, and 
9.4% of carbon from the world's carbon storage (FAO, 
2016; Warren et al., 2017).

Peatlands Role in Meeting the Food Demand

It is undeniable that farming on mineral soil has higher 
productivity and is less risky compared to peatlands. 
However, with the decreasing arable land and rising 
population growth, the pressure to meet the national 
food demand cannot rely on intensification alone. 
Other types of lands may be utilized to support the 
food production.

Despite its availability, not every peatland is 
compatible for agriculture use. There are plenty of 
specific physical characteristics required to enable the 
cultivation practice such as decomposition level, peat 
depth, water content, bulk density, bearing capacity, 
subsidence, and irreversible dryness (Agus & Subiksa, 
2008). The soil decomposition level can be divided into 
sapric (decomposed), hemic (medium decomposed), 
and fibric (less decomposed). Shallow peat with 
thickness less than 3 m, hemic to sapric soil, and clayey 
substratum may be recommended for agriculture 
(Hikmatullah & Sukarman, 2014). With compatible peat 
characteristics, effective water management, and 
proper cropping methods, this land can optimally 
produce various commodities including crop plants, 
secondary plants, vegetables, and fruits as shown in 
Table 1.

Although the deep peat is not recommended for 
agriculture, exceptional cases may apply to decades 
old community-based or industrial plantations that 
have been cultivated long before the regulation related 
to peat depth was issued (Presidential Decision 
No.32/1990). For example, there are hundreds of 
Dayak tribe households that live in deep peat areas in 
Central Kalimantan for centuries (Limin, 2006). The 
government transmigration scheme in the 1980s also 
relocated Javanese people in a similar peat landscape 
in Sumatera. Essentially, peat with >3 m depth may be 
used for agriculture under certain conditions such as 
the mineral layer underneath the peat is not quartz 
sand or pyrite clay, and the peat decomposition level is 
not fibric (Pangaribuan, 2018). With the right cropping 
methods this would result in a slow oxidation rate and 
stable crops yield. However, due to its ecological 
importance and soil fragility, the deep peat should be 
prioritized for conservation purpose.

Efforts in enabling agriculture on peatlands have been 
conducted from time to time to help the local 
communities produce their own food. With a thorough 
preparation, peatland can be one of the solutions to 
support food production. For example, the soy farming 
in peat soil indicated a promising result in Mempawah 
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and Kubu Raya Regencies, West Kalimantan (Dewi, 
2017; Kilmanun, 2016). Other commodities such as 
dragon fruits, pineapples, and candlenuts are also 
commonly grown on peat in Pulang Pisau and Gunung 
Mas Regency in Central Kalimantan (Uda et.al, 2020). 
Furthermore, rice farming in peatland is considered the 
first alternative of rehabilitating degraded peatland by 
ensuring its environmental sustainability (Surahman et 
al., 2018). This alternative is coherent with Indonesian 
Peatland and Mangrove Restoration Agency (BRGM) 
methods in Papua Province that restore peatland with 
planting sago, rice farming, and freshwater fisheries 
(Prima, 2020).

Local Food Production to Prevent Food 
Shortage

In many regions in Indonesia, peatlands have been the 
source of food and livelihood for many generations, 
especially in the provinces with substantial amounts of 
these soil types. About 44% of the Riau Province area 
consists of peatlands (Osaki et al., 2015). In one of its 
regencies, Indragiri Hilir, it even covers up to 90% of 
land which made it inevitable to utilize peatlands for 
local food production. There are three principles to 
ensure the sustainability of its agricultural practice:

 Optimize the use of degraded or abandoned  
 peatlands for agricultural purposes. Clearing  
 the pristine peat forests would likely add  
 another problem to the ecosystem.

 Peat soil has different farming methods   
 compared to mineral soil. It is a suboptimal  
 land type that requires more advanced water  
 management, soil modification, and adaptive  
 cultivar to produce optimum yield.

 All stakeholders, including the government,  
 private companies, communities, and NGOs,  
 should work together under the agreed   
 sustainability framework. This would result in  
 integrated local food production facilities that  
 involve proper infrastructures, responsible  
 farming methods, and effective supply chain.

The COVID-19 pandemic has shown the vulnerability of 
our food system. Development of local food barn, 
including in the peatland regions, can address three 
main problems: inequality of food production centres, 
long food distribution, and farmers welfare. As an 
archipelagic country, most of Indonesia’s food 

Is Sustainable Farming in Peatland Feasible?

The International Peat Congress (IPC) held by the 
International Peatland Society (IPS) defined peatland 
drainage as part of unsustainable agricultural practice 
(Wijedasa et al., 2017). Thus, if the practice does not 
cause peatland drainage, would it be sustainable? The 
term sustainable is generally understood as an effort to 
balance the human benefit and environmental 
concern. Good agriculture practice seeks to sustain 
yield for socio-economic improvement and minimize 
negative impacts on the environment. To create this 
balance in peatland agriculture, the main principle is to 
set up the effective water table level where plants can 
grow with minimum carbon release.

In natural condition, peatlands emit CO2 through 
heterotrophic respiration. Planting non-native species 
requires a lower water table to grow. It accelerates the 
oxidation which produces greater emission and makes 
the soil susceptible to fires. Applying a water system to 
regulate water supply and maintain the water table 
level is crucial, along with implementing burn-free 
practice. These can significantly lower risk of fire due to 
high soil moisture. That way, socio-economic 
development can also grow as a result of farming. 
There is growing evidence that shows opportunities to 
sustainably cultivate this land with a controlled water 
system (Nursyamsi et al., 2015; Surahman et al., 2018).

An exemplary case can be found in Pulau Burung 
District, Riau Province. The peatland has been utilized 
for coconut agriculture for more than 30 years with the 
application of "Water Management Trinity" or WMT. 
Although one of the WMT's components is a canals 
network, its primary function is to regulate, not to drain 
the water. Principally, the peat landscape is undrained. 
WMT engineers the surrounding environment by 
modulating the water table to keep the peat soil wet 
and minimize carbon emission. WMT successfully 
manages the average subsidence below 2 cm per year 
based on field measurement (Fawzi et al., 2020). The 
rate is lower compared to other plantations which 
range from 2.4 cm to 7.4 cm (Carlson et al., 2015).  
Despite the promising results, the water management 
practice in Pulau Burung is still unheard.

Theoretically, the principle used in WMT is also 
workable for paludiculture practice. The word 
paludiculture is originally from Latin word ‘palus’ which 
means swamp, hence this practice aims to imitate the 
condition of natural peatland which is always wet (Tan 
et al., 2021). Paludiculture uses native species though 
its feasibility for large scale cultivation is not yet 
proven. Managing water resources in peatland should 
always aim to maintain the soil water content. Thus, 
reduce microbial peat oxidation and prevent fire 
hazard, while providing economic value for the 
community. This objective is aligned with the concept 
of paludiculture.

Oppose the Negative Practice and Stigma 
with Growing Evidence

Based on the aforementioned cases, sustainable 
farming in peatland is possible under certain 
circumstances such as compatible landscapes and 
advanced water systems. The practice needs essential 
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components including providing human resources, 
hefty investment, and technological development. 
Technology development and continuous 
improvement are needed to enhance the long term 
benefits for the community and nature. It requires years 
of research and practice to sustainably utilize the land 
with a stable productivity rate.

However, the stigma around peatland utilization 
persists. Due to human inherent negative bias, people 
tend to pay more attention to negativity and decide 
based on them to averse adverse risk. The same reason 
might be the one behind the unfamiliarity of 
sustainable peatland agriculture. The negative impact 
of irresponsible practices is amplified and makes all 
practices look the same without knowing the context.
Ideally, the focus should be finding solutions to allow 
humans to thrive and prevent future disasters. 

Collaboration is needed to gather the best practices, 
identify the necessary trade-off, and eventually do 
check-and-balance. In Indonesia, the time is never 
more appropriate than now since the government has 
been developing the Food Estate in the peatland area 
in Central Kalimantan. Although the program aims to 
prevent food crises, without proper methods, it could 
instead create a disaster similar to the Mega Rice 
Project in 1995. We must prevent bigger risks from 
large-scale peatlands clearing with poor water 
management and governance. Local action that 
encourages smaller scale plantations, more diverse 
crops that are peat-friendly, and responsible farming 
methods are more essential to strengthen food 
security. 
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