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Abstract: Tidal swamplands have an important role in supporting national food security.
However, there are several obstacles in using tidal swamps for agricultural business, such
as high acidity and water fluctuations. To overcome these problems, there are specific
agricultural technologies based on local wisdom that can raise their image from marginal
land to productive land. That local wisdom is an agriculture system used in tidal swamplands.
This research aims to analyse the processing of agricultural land on tidal swamplands,
and to analyse the value of local wis.(@in the tidal swampland management process for
land sustainability. This research used a qualitative method with an elhnagmpppmach.
The sources of the data were primary and secondary data analysed using the tnangulation
technique (data reduction, data display, and data verification). The results showed that
Banjarese rice farmers applied local wisdom for their rice fields. Cutting, rolling, flipping
and spreading the grass is a form of local wisdom from South Kalimantan, which represent
the principles of conservation so lhalampland can be planted continuously. The
government, as the stakeholders, can use the results of this study as a reference for applying
the Banjarese local wisdom for agriculture.
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Introduction Tidal swamplands are the solution to

Indonesian population in the next 40 years tealise  food security, independence and

will continue to grow with a growth rate of about
1.5% annually, and as a result, tlmred for food
will also continue to increase. It is estimated
that by 2025, Indonesia will import about 11.4
million to of rice if wetland conversion
still occurs at a rate of 190,000 ha per year and
new paddy fields conversions are only 100,000
ha per year (Mulyani ef al., 2016). The rate of
conversion of paddy fields @ndonesia has
reached 100 thousand hectares per year (Hidayat
et al, 2018; Mulyani ef al., 2016). The highest
amount of land conversion occurs in Java, around
75% to 80% (Mulyani ef al., 201@1"[1: mncrease
in paddy field conversion will have an impact
on the decreasing food availability (Hidayat et
al., 2018). This is a motivation in finding the
solution to the problem of rice production. One
of the ways is by expanding farming land to sub-
optimal land (tidal swamplands).

sovereignty, especially in terms of rice. The
tidal swampland is one type of agroecology
that has considerable potential for agricultural
development, especially food cff#s (Islam et al.,
2019). Tidal swamplands have an important role
in supporting the improvement of national food
security and the development of agribusiness
systems and businesses, given the wide area
potential and existing management technologies
(Burbridge, 2019; Cahyana er al, 2019; Noor
& Sosiawan, 2019). However, the development
of tidal swamplands for agricultural business
has Biophysically, the
main factors affecting the development of
tidal swamplands for agriculture are puddles,
low soil pH, the presence of toxic substances,
low soil fertility with high diversity and the
topographic conditions of the land (Sulaiman et
al., 2019). The absorption of nutrients by plants

several constraints.
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will be hampered if the soil acidity level is high
(Nurzakiah cw., 2021).

Soil and water management technologies are
the main key to successful agricultural activities
in tidal swamplands (Manale ef al, 2018).
Thus, for the development of swamplands, it
is necessary to conduct water management and
soil fertility management. If the land is managed
appropriately through research, it can be used
as production land to support increased food
production, diversification of production, as well
as agro-industrial and agribusiness development
and employment.

Wetlands have many problems in their
processing, especially land degradation and
land fires. Indonesia concentrates on reducing
the impact of land degradation through an
economic carbon approach (Rajiani & Pyplacz,
2018). Land resource management needs to be
done to make wetlands productive. People who
still practise burning are also part of the problem
(Tata et al., 2018). Widespread fires in wetlands
rhc South Kalimantan region, especially
during the dry season due to land clearing need
to be addressed (Arisanty er al., 2019). One
way to overcome this is through local wisdom
without resorting to burning.

To overcome technical problems in tidal
swamplands, there are specific local wisdom-
based agricultural technologies that can change
the image of tidal swamplands from marginal

T8

land to productive land. Banjarese farmers in
South Kalimantan are equipped to manage
the swamplands. The farming system applied
by Banjarese farmers on tidal swamplands,
in general, is a traditional system, from land
management, planting, harvesting to post-harvest
(Hastuti ef al, 2019b; Hastuti & Sumarmi,
2017). The swamp-processing technologies
owned by Banjarese farmers are the tabas
(cutting the grass), puntal (rolling the grass),
balik (flipping the grass) and ampar (spfilling
grass) systems. Various local wisdoms passed
down from generation to generation have
become farmers’ reference in processing tidal
swamplands. The rice farming system in South
Kalimantan is well known as bahiuma (Banjarese
term). Banjarese farmers have been farming
in tidal swamplands for centuries, resulting in
local knowledge that is aligned with the rules
of balance and sustainability of nature (Hastuti
et al., 2019b; Hastuti & Sumarmi, 2017). They
form a knowledge sysf§fi) through experiences
and experiments; thus, local wisdom is created.

All foas of local wisdom are lived,
practised, taught and passed down from
generation to generation while, at the same time,
forming patterns of human behaviour towards
fellow human beings (Figure 1).

The study aims to analyse the processing
of agricultural land in tidal swamplands and
to analyse the value of local wisdom in the

Traditional

Equipment

Local Wisdom cmi::f‘;n =
, Sustainable ‘
Agriculture in
Tidal Swampland

Figure 1: Conceptual framework of sustainable agriculture in tidal swamplands
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tidal swampland management process for
land sustainability. Scientific understanding
in the context of local cultural wisdom is also
expected to broaden the insights of stakeholders
in consideration inof utilising swamplands
properly and sustainably.

cal Wisdom

Local wisdom is the heritage of ancestors in the
repertoire of the values of life that provides unity
in the form of beliefs, culture and customs. In its
development, society adapts to the environment
by developing wisdom in the form of knowledge
or ideas, equipment and activities to manage the
environment without destroying nat( Kupika
et al., 2019; Sumarmi er al, 2020). This means
local wisdom is the result of knowledge,
experience and practices passed down from one
generation to the next, which is used to solve
various problems in the living environment
(Prayoga ef al., 2020).

Various studies on local wisdom have been
conducted, including in the agricultural field.
A study by Musta’id (2019) focuses on local
wisdom called pranotomongso by the Javanese,
which has the concept of environmental
management to maintain the function of the
environment to be sustainable. Pranotomongso
involves calculations through the Javanese
calendar that determines planting time based on
natural signs. The results of the study on a farmer
community in Ogan Komering Ilir swampland,

South Sumatra, showed that with local
knowledge called Lebak Lebung management,
farmers have succeeded in developing

swamplands into fertile and environmentally
friendly agricultural land (Yunita, 2012).

Local wisdom can change the long-term
behaviours of farming communities in managing
agricultural land to increase the production of
environmental-based agricultural entrepreneurs
[Mokoginti@ Indrianti, 2020). The success
of farmers in the management of swamplands
based on local wisdom is also proven by
Wahyu and Nasrullah (2012), who studied in
a community of the Dayak Bakumpai tribe.
Dayak Bakumpai farmers have local wisdom

consisting of a planting phase called malacak
(divide the rice seed), manatak (clean up the
fields) and maimbul (planting paddy). The
activities carried out by the Dayak Bakumpai
farmers are traditional practices based on local
knowledge of conservation rules. (5|

Furthermore, indigenous floating
agriculture holds enough potential to help
farming communities in the flood-prone regions
of Bangladesh to sustain lives and livelihoods
during floods and long-term waterlogged
conditions (Chowdhury & Moore, 2017). The
purpose of applying this planting phase is to keep
the farming system in swamplands sustainable
(Bari, 2019; Fagorite et al, 2019; Sulaiman et
al., 2019). Several studies have been conducted
in various regions on the contribution of local
knowledge to the sustainability of agriculture.
For example, the forest gardens owned by
the Dayak tribe in East Kalimantan have
implications for the continuous management
of natural resources (Mulyoutami ef al., 2009).
Furthermore, indigenous people in Nuevo San
Juan Mexico have traditional farming systems
that contribute to sustainable agricultural
developma[Pulidu & Bocceo, 2003).

One of the slogans of the Sustainable
Development Goals (8DGs) is “no one 13
left behind”, which is a spirit of togetherness
where no p§fJ should be left behind. The
SDGs have four main pillars, namely social
development, economic development,
environmental development, and law and
governance development (Miola & Schiltz,
2019). Local wisdom can be integrated with the
SDG movement because BEfe are similarities
in the goals and values. This is in line with
the goals of SDG 2030, nameff} maintaining
sustainable improvement in the economic
welfare of the community, maintaining the
sustainability of the community’s social life,
maintaining environmental quality and inclusive
development and implementing governance
that is able to maintain the improvement of the
quality of life §ffm one generation to the next
(Infid, 2021). Local wisdom has a significant
impact on the environment that creates harmony
with nature, which is one of the SDGs.

Journal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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ges:ainab:‘e Agriculture

Sustainable agriculture is an implementation
of the concept of sustainable development in
the agricultural sector. The term “sustainable
agriculture” has been recognised globally,
where harvest crops are grown without harming
the environment (Fawzi & Quran, 2020).
Basically, a sustainable agriculture system is
returning to nature, which is non-destructive,
unchanging, harmonious and balanced with
a compliant environmefJ or agriculture, and
follows the natural rules. Sustainable agriculture
seeks to make the best use of nature’s goods and
services, and technologies and practices must be
locally adapted and fitted to the place (Doering,
2018; Jaramillo er al., 2019). Acmling to the
farming context, sustainability is the successful
management of resources for agricultural
enterprises to assist the change of human needs
and to maintain or to improve the quality of the
environment and cffjserving natural resources.
That high system in sustainability, which can
be taken as the aim to make the best use of
environmental goods and services while not
damagi@} these assets (Flora, 2018; Rees et al.,
2018). The concept of sustainable agriculture
is based on three pillars, which are economic,
social, and ecology (Flora, 2018; Sarkar ef al.,
2018). The concept of sustainable development
is oriented towards three dimensions of
sustainability, namely: (1) ecologically sound,
which means the agricultural cultivation system
should not wander from the existing ecological
system, in which stability is an indicator of the
harmonisation of ecological systems whose
mechanisms are controlled by natural laws, (2)
economically valuable, which means that the
agricultural cultivation system should refer to
profit and loss cudcrations, both for ourselves
and others, for the short term and the long
term, as well as for organisms in the ecological
system, as well as outside the ecological system
and (3) socially just, where agricultural systems
must be aligned with social and cultural norms
embraced and cherished by the people.

Having analysed previous studies on local
wisdom in the field of agriculture, it can be

80

concluded that there is not much discussion
on the processing of land, particularly in tidal
swamplands. The practice of cultivation by
Banjarese farmers in South Kalimantan is an
interesting topic to investigate since it has its own
uniqueness that cannot be found in other areas.
This cultivation process unique to Banjarese
people 1s the activity of cutting, rolling, fipping
and spreading the grass. Banjarese farmers use
this system because they are aware that tidal
swamplands have specific characteristics. The
Banjarese farmers use traditional tools, such
as trowels, to cultivate the land while cutting,
rolling, flipping and spreading the grass. Trowels
prevent the exposure of pyrite layers, which can
increase soil acidity. With the implementation of
this system, soil in tidal swamplands can be used
for sustainable rice farming.

Material and Methods

Research Location

The research was conducted in Mekarsari
Village, Barito Kuala District, South Kalimantan
Province. The astronomical location of
Mekarsari Village is 2°43°36S-2°56"5"S [EH
141931°28E-14145"38"E (Figure 2). The
selection of the research sites was based on the
following considerations: (a) most of the land
area are tidal swamplands (96.07%), which are
the main suppliers of rice in South Kalimantan
Province and (b) the research area is realised as
the agricultural central for the area, supporting
the national food security programme (Central
Bureau of Statistics [BPS], 2016).

The slope of the land in Mekarsari Village
is almost non-existent at less than 2%. The
thickness of the peat in the village is quite
deep, between 0.5 m and 2 m. It is located in a
tidal swamp area with high soil acidity (pH of
3.5 to 5.5). With the physical condition of the
area dominated by swamplands, most of the
people in Mekarsari Village work in agriculture,
especially planting rice. The types of rice planted
by the community are local rice varieties that are
generally resistant to the physical conditions of
swamplands (BPS, 2016).

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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Figure 2: Research location

earch Assumption

Local wisdom is a form of knowledge, belief,
understanding or insight, as well as customs
or ethics that guide human behaviour in life
in an logical community. Local wisdom
is the noble values that are applied in the life
of the community to protect and manage the
environment in a sustainable manner (Figure 3).

a Collection

This research used a qualitative method with
an ethnographic approach. The ethnographic
approach aims to describe people’s behaviour
in an “ethnic” cultural environment based on
the “natural” truth. The largest tidal swampland
in South Kalimantan, and the majority of the
population in this area aref@@hjarese working as
rice farmers (BPS, 2016). data in this study
refer to the results of surveys conducted between
December 2017 and February 2018. The data
are in the form of the research site, interviews
and documentation.

For the analysis of geographical conditions,
demographic characteristics and agricultural
conditions are compiled from warious data
sets. The data on geographical conditions and
demographic characteristics were obtained
from BPS of Barito Kuala Regency, and the
data on agricultural conditions were obtained
from the Agricultural Extension Centre, BPS
of Mekarsari District and the Department of
Agriculture, Food Crops and Horticulture of
Barito Kuala District.

From December 2017 to February
2018, besides @@ nducting observation and
documentation, in-depth interviews with several
informants were conducted. The data on local
farmers’ wisdom were compiled from interviews
with selected people based on their background
knowledge, namely Banjarese farmers, the head
of farmers, and the field officers. Information
on local farmers’ wisdom in tidal swamplands
to cultivate the land was excavated through
a series of individual and group interviews
with experienced farmers. From this process,

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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a comprehensive description of the practices
and actions in managing swamplands and
conservation efforts was undertaken. There were
20 informants in total, 16 Banjarese farmers,
two heads of farmers and two field officers.
Interviews were conducted using the Indonesian
and Banjarese languages and were recorded with
a tape recorder. The interviews used open-ended
questions, so that the informants can answer the
questions freely (Table 1).

Data Analysis

To maintain the walidity of the findings,
cross-checks on the observations, interviews,
and documentation were conducted. Data
analysis wam:nducrcd using the triangulation
technique (data reduction, data display, and
data verification) (Miles ef al., 2014). Interview
results were reduced by selecting the data

82

relevant to the research focus. Then, the results
of the interview that had been reduced would be
presented in descriptive form. At the same time,
a comparison between the data (data verification)
and the secondary data (obtained from literature
studies and information from relevant agencies)
was conducted.

Verification of literature data in qualitative
research 1s carried out together with verification
of data findings in the field. According to Lincoln
and Guba (2017), in qualitative research,
there are four verification standards, namely
credibility, transferability, confirmability and
dependability. The institutions involved In
the wverification process are the Agricultural
Extension Centre, BPS of Mekarsari District
and the Department of Agriculture, Food Crops
and Horticulture of Barito Kuala District, South
Kalimantan.

Table 1: Question asked during the semi-structured interviews

Question

Rationale

Personal detail: Name, age, education background, gender, religion, member

of the family

Are you still implementing traditional methods in the rice farming system

on tidal swamplands?

What is a method to process the tidal swampland?

What are the tools to process the tidal swampland?

Why do you use these traditional tools?

What is the purpose of this system of treating the soil in tidal swamplands?
Why should the grass be cut in tidal swamplands?

Why should the grass be rolled in tidal swamplands?

Why should the grass be spread in tidal swamplands?

Does the implementation of this system support sustainable agriculture,

especially in tidal swamplands?

Socio-demographic

Local wisdom

Local wisdom
Local wisdom
Local wisdom
Local wisdom
Local wisdom
Local wisdom
Local wisdom

Sustainable agriculture

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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Traditional communities
{Banjarese farmers)

!

Local wisdom in tidal
swampland agriculture
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I
| | Cutting the grass Rolling the grass Flipping the grass Spreading the grass | |
|
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Solutions in tidal swampland management

!

Sustainable agricultural systems towards SDGs

Figure 3: Research framework

Results and Discussion

The utilisation oftidal swamplands asagricultural
land 1s a typical situation. The specificity of this
land use is characterised by human activities
that use the land as an agricultural area. The use
of agricultural land cf&fFd out by Banjar tribe
farmers has certainly been going on for a long
time, and from one generation to the next. The
utilisation of agricultural land is accompanied
by site selection, management and preservation
methods. The typical behaviour of Banjarese
Tribe farmers in the use of tidal swamp
agricultural lan South Kalimantan involves
local wisdom. Local wisdom is a human method
that relies on a philosophy of values, ethics,
ways, and belfiors that are traditionally
institutionalised in the form of values, norms,
ethics, beliefs, customs, customary law and
special rules. Human interaction with the
environment occurs to meet human needs from
time to time so that local wisdom is formed in
the management of agricultural land.

The tillage in tidal swampland by Banjarese
farmers is different from the cultivation of
land for agriculture in other areas in Indonesia.
Soil cultivation is one of the main activities in
plant cultivation. Soil processing in agricultural
systems aims to create a state of tillage that

allows for physical, chemical and biological
planting so that the cultivated plants will grow
well. The soil treatment is related to the physical
condition of the land, which generally contains
a pyrite layer (acid) at the bottom. The period
of tillage done by Banjarese farmers took place
between December 2017 and February 2018.
The tillage using a system consisting of several
stages: cutting, rolling, flipping and spreading
the grass.

Cuiting the Grass

Cutting the grass is an activity of mowing the
lawn using a tool called long hoe. Hereditary,
Banjarese farmers do not use hoes and tractors
in cultivating the land. The tillage in a tidal
swampland was done using a long hoe (a
type of machete with a long stalk) (Figure 4).
The working principle of this tool is to mow
the grasses or the remaining rice crops of the
previous year by slashing a thin layer of soil (£
5 cm). One of the Banjarese farmers stated that:

*... we first began to use a long hoe to
cultivate the land. By using a long hoe,
the soil is reversed slightly so that the
sour part of the soil does not go upside
down. If the acid soil 1s reversed, then
the rice plant will die of poisoning ..."”

Journal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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Figure 4: The long hoe

The long hoe is used by swinging it from the
top rather than sideways, so it only touches the
ground a little. This avoids the exposure of the
pyrite layers in soils, which can potentially cause
pyrite oxidation. Th long hoe was developed
hundreds of years ago as an adaptive equipment.
The soil tillage system using a long hoe 1s known
as minimum tiffe in modern agriculture. It is
reinforced by the results of the study. which
explained that Banjarese farmers optimise the
tillage by using the long hoe. The tillage was
done simultaneously with the management of
grasses and straws as a conservation effort for
the soil because of the grasses and straws that
are returned to the soil function as organic
fertilisers (Figure 5).

The key to the success of using swampland
1s the management of organic matter. This has
been realised by local farmers who use weeds,
grass, and crop residues in the form of straw to
be returned to the during land preparation.
Organic fertilisers are well-balanced for long-
term soil fertility (Nguyen et al., 2019). Aside
from being organic fertilisers, the grasses and
straws that are evenly spread over the surface of
paddy fields also serve as a suppressor of weed
(Keeney & Cruse, 2018; Manale ef al., 2018).
Land preparation with the long hoe is considered
better, especially on land with a shallow pyrite
layer, because this method of tillage can be
carried out without exposing the pyrite layer.
Soil cultivation by Banjarese farmers can speed
up the process of leaching toxic materials and
prevent erosion. Traditional tillage aims to: (1)
improve the soil structure so that it can hold
water longer and (2) control weeds that grow on
the surface for easy planting.

Rolling the Grass

Rolling the grass is the activity of rolling or
stacking the grass scattered on the fields after
the cutting of the grass, with a diameter of 30 cm
to 40 cm and lined up on paddy fields (Figure
6). According to the head of farmers and field
officers:

&

rolling the grass is intended to
increase the temperature in the mound
of the grass, so that the decomposition
process works faster ..."”

Figure 5: How to use the long hoe in the cutting the grass process

Journal of Sustainability Science and Management Volume 7 Number 5, May 2022: 77-97
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(a)

(b)

Figure 6: (a) Rolling the grass and (b) clumping of grass

The grass is usually rolled around 10
days after the completion of grass clearance.
The clumps of grass are arranged in rows of
paddy fields to make it easier to spread it.
Another activity in addition to rolling the grass
is combing the grass. Similar to rolling the
grass, combing the grass is aimed at facilitating
the decay of grasses that have been cut. In the
process, grooves are made from the grasses that
have been cut down in the farming area called
baluran(land mounds) (Figure 7). Thedifference
between rolling the grass and combing the grass
is rolling the grass is done when the water in
the paddy field is less than 15 cm deep so that

the bundle of grasses will not be washed away,
while combing the grass is done when the water
in the paddy field is more than 15 cm deep.

Farmers know how to speed up the process
of decomposing the remaining pieces of grasses
and straws by doing a reversal. The process
of decomposition and the reversal of grasses
and straws can increase and accelerate the
decomposition process by the aerob bacteria
(Moinet et al., 2018). Yusuf er al [2023
showed that the composting process is proven to
reduce greenhouse gas emissions and increase
rice production. Although farmers do not know
the role of these bacteria, they know how to

|

(a)
Figure 7: (a) Combing the grass and (b) land mounds

(b)

Journal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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effectively decompose the weeds and grasses
based on their experiences and the knowledge
they have.

Flipping the Grass
Flipping the grass is the activity of flipping the
bundles from the bottom to the top, so that the
spun grasses quickly decompose. This activity
is done approximately 15 to 20 days after
the rolling the grass process. According to a
respondent:
“,.. if there 1s a delay in soil processing
that results in an imperfect process of
decomposition, then the grasses and
straws in the paddy fields are not going
to be disseminated ...”

The bundles will be transported to the edge
of the paddy field. If the bundles are formed at
the edge of the paddy field, then it will be kept
in the same place. The activity of transporting
the remaining pieces of grasses and straws
is known as baangkut (lifting the grass) and

86

done manually or with the help of a tool called
kakakar (pitchfork) (Figure 8).

Spreading the Grass

Spreading the grass is the activity of spreading
the grasses in the form of decaying bundles that
areused foradditional nutrients in the soil (Figure
9a). This activity is generally conducted about
10 to 15 days after the flipping the grass process.
After grasses and straws are mowed, paddy
fields are then given lime with a dose according
to the abilities of the farmers (averaging about
350 kg/ha). Several studies have shown that
the provision of various types of ameliorants,
h as ash and acid, can improve some of the
chemical properties of the soil, as well as the
total phosphorus and nitrogen contents, which
will positively affect the productivity of crops
in swamplands (Maftu’ah & Nursyamsi, 2019;
Moinet ef al, 2018; Susilawati ef al, 2019;
Yadav & Pandita, 2019). After the grass has
been completely spread, the land is ready for
planting (Figure 9b).

(a)
Figure 8: (a) Lifting grass and (b) using a pitchfork

(b)

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97
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(a)
Figure 9: (a) Spreading the grass and (b) land ready for planting

With local wisdom, Banjarese farmers have
managed the layers of the swamp soil by not
performing excfPlive tillage so that it is safe
for the plants. Using soil knowledge, we can
design land uses based on the type of land and
crop needs (Sulaiman ef al., 2019). This kind of
farming activity creates sustainable agricultural
activities. The traditional ecological knowledge
in local wisdom is essential for the sustainability
of natural resources and agroecosystems
(Altier1, 2018; Molnar & Berkes, 2018; Nelson
& Shilling, 2018).

In the system of cutting, rolling, flipping
and spreading the grass system, grasses and
straws are mowed then left to decompose
naturally so that it is returned to the land
as organic fertilisers. Organic fertilisers are
environmentally sustainable and can maintain
soil healthwhen used in intensive rice agriculture
(Moe @JLJ 2019). In tidal swamplands the
source of organic matter to increase soil fertility
comes from the combination of rice straw with
other vegetation that grows on the land (Yusuf
et al., 2021). Traditional land preparation is a
fairly good organic matter management system.
Therefore, traditional farmers rarely or only a
few, use artificial fertilisers.

The minimum tillage accompanied by
30% and 60% mulch closure can improve soil
physical properties, including increasing the

(b)

soil organic content, and aeration and water
pores (Jena, 2019; Kaurin er al, 2018; Wells
et al., 2019). Land set up by Banjarese farmers
1s different from the farmers’ community in
Pachmarhi Biosphere Reserve in India. The
farmer community in Pachmarhi Biosphere
Reserve set the agricultural land by burning
bushes and weeds, believing it will increase soil
fertility. Banjarese farmers do not do so because
it is believed otherwise that it will make the
soil infertile. Burning rice stalks makes some
of the nutrients disappear, especially volatile
nutrients and the make other nutrients for plants
unavailable, causing the soil to become infertile
(Jena, 2019; Kulsawat er al., 2019).

Since ancient times, Banjarese farmers
have not applied inorganic fertilisers because
the type of rice grown is a local type that is
not suitable for inorganic fertilisation. Based
on the information from the field officers, the
restoration of straws to paddy fields is the same
as giving potassium fertilisers because 80% of
the potassium content in rice plants is found in
straws. Rice straws are a very important source
of organic matter in local rice cultivation in tidal
land. This is due to the fact that compost rice
straw can increase the availability of phosporus,
potassium, calcium and magnesium in the soil
(Noor et al., 2014). Therefore, rice straws (crop
residues) have a high strategic value for paddy
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fields. gntinuous soil cover, by live vegetation
(cover crop) or dead crop residues mulch, is
essential to the effecfffPness of conservation
agriculture (Kulsawat er al., 2019; Singh e al.,
20@EY hang etal., 2019). Crop residue retention
as residue mulching (rice straw) significantly
improve crop productivity, microbial biota,
and enzymatic activities of the soil, but 1t
increases the energy consumption and carbon
aorprints by around 10% (Lal er al, 2019).
Crop residues are materials (non-photosynthetic
plants) left on cultivated soils after the crops
have been harvested. They are considered an
effective measure against erosion because they
can improve soil structure, increase the soil
organic matter content, reduce evaporation,
and fix the carbon dioxide content in the soil
(Duran-Lara et al., 2020). Moreover, they can
be used in the @uction of biofuel, and this
is reinforced by the results of a study by Noor
et al. (2014) that showed that 2.5 tonnes/ha of
rice straws restoration can decrease the acidity
or the soil pH from aboyf5 to 4.5 and increase
the potassium content. Other benefits of using
(organic) mulch include the conservation of'soil
and its moisture, regulation of soil temperature
and reduction of pests and diseases (Sims ef al.,
2018). In addition, mulch with organic matter
can increase soil nutrition, maintain optimal soil
temperatur&ind inhibit weed growth (Ranjan e
al., 2017). Based on the results of some studies,
it can be concluded that the restoration of organic
material in the system of cutting, fffing, flipping
and spreading the grass was able to improve the
acidity and fertility of the soil.

The conservation rules in the system of
cutting, rolling, flipping and spreading the grass
are a form of environmentally friendly tillage
by maintaining the originality of the land to
create sustainable agricultural activities. That
sustainable agriculture means utilising natural
resources (land and \.mr] by minimising
environment{fiflamage to meet the needs of
human life (Chen et al, 2018; Tricase ef al.,
2018). In addition, the system of cutting,
rolling, flipping and spreading the grass owned
by Banjarese farmers also meet traditional
conservation principles. This conservation
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principle is the main source of traditional
knowledge (Garg, 2018). Traditional knowledge
can provide real-life experiences in dealing
with changes in the surrounding environment.
The following are the explanation of traditional
conservation principles: (a) Respect that
promotes harmony of human relationships
with the natural surroundings. In this case,
traditional societies tend to view themselves as
a part of nature itself, (b) The sense of belonging
among the community over a region or natural
resource as a communal property resource.
This sense of ownership bonds all citizens to
look after and secure these shared, (c¢) Local
knowledge systems
capabilities to solve problems they face using
limited natural resources, (d) Adaptive ability in
using modest technology with expeditious and
efficient energy in accordance with local natural
conditions, (e¢) The system of allocation and
enforcement of customary rules that can secure
common resources from excessive use, either
by the society itself or by outsiders (migrants).
In this case, traditional society already has
customary rules and laws governing all aspects
of social life in a particular form of social unity
and (f) The equity mechanism (distribution) of
crops or shared resources can prevent excessive
inequalities in traditional society. The absence
of jealousy or social anger will prevent the
theft or use of resources beyond the applicable
customary rules (Nowak & Korsching, 2018;
Pradhan ef al., 2018; Prestele et al., 2018).

give communities the

Besides having conservation rules, the
system of cutting, rolling, flipping and spreading
the grass is also included in the minimum tillage.
Minimum tillage is a soil conservation technique
in which mechanical disturbance to the soil kept
md minimum (Nowak & Korsching, 2018).
The use of zero tillage promotes an increase
in soil density by the end of the vegetation
period to 1.36 in the upper 0-10 cm of the soil
layer (Sherer & Chumanova, 2017). Apart
from a clean environment, soil health was also
improved by the adoption of zero tillage in
terms of € nitrogen, phosphorus and potassium
content, the labile pool of carbon and enzymatic
activities; the population of all the microbiota
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was increased, which was around 21.3%, 51.2%
and 27.6% higher in terms of bacteria, fungi
and actinomycetes, respectively (Lal er al.,
2019). The application of minimum tillage has
a positive impact on enzyme activity in the soil
to improve soil quality (Sherer & Chumanova,
2017; Tarfasa et al, 2018). Minimum tillage
aims to improve soil health and reduce negative
impacts caused by intensive farming. This is
supported by Li et al. (2020), whomcd that
minimum tillage aims to improve soil health
and reduce the negative impacts caused by
intensive farming. Furthermore, Kassam et
al. (2019) described the advantages of the
application of minimum tillage, which are
(1) avoiding damage to the soil structure, (2)
reducing surface flow and erosion, (3) slowing
the mineralistion process, so the use of nutrients
in organic materials is more sustainable, (4) less
labour and (5) can be applied to marginal land,
such as tidal swamplands.

The system of cutting, rolling, flipping
and spreading the grass is also included in
environmentally friendly technologies. The
principle of environmentally friendly technology
is not to damage and pollute the environment
in regards to natural resoufffJutilisation, waste
disposal and the safety of the surrounding
environment (Adnan e al.,, 2018; Ram er al.,
2018). The application of environmentally
friendly technologfg)are in line with organic
farming goals by the International Federation
Drganic Movements (IFOAM), in which
organic farming should preserve and improve
the health of the soil, plants, animals, humans
and the planet as one and indivisible (IFOAM,
202

To apply technology, we need to consider
local  citizen  participation,  integrative
development, integrated management and local
wisdom. The sustainability of agriculture in
tidal swamplands is an indicator of success in
managiffZcosystems, so the ecosystem provides
results over a relativelf§long period of time
(Hastuti et al., 2019a). Sustainable agriculture
can raise productivity and meet sustainability

criteria to satisfy increasing human needs while
contributing to the recovery and sustainability of
landscapes, the biosphere, and the earth systems
l et al., 2019). Moreover, ecoagriculture aims
to manage the resources of rural communities
to improve their welfare, preserve biodiversity
and ecosystem services, and develop more
productive and sustainable farming systems
(Wang ef al., 2019; Zhang, 2019). Overall, the
complex knowledge stems the possibility of
exploitation of sustainable sources of energy
in the region. For sustainable agricultural
development to be successtul, a comprehensive
and synergistic collaboration between the
community and stakeholders is needed (Noor &
Sosiawan, 2019).

3 The importance of sustainable agriculture is
in terms of management and cunscrvm'l based
on natural resources, ensuring the fulfillment
of current and future human needs. Sustainable
agricultural development aims to preserve the
soil, water arffffenctic resources of plants and
animals, and not damage the environment, and
15 technically and economically feasible and
acceptable to the community. The sustainable
agriculture programme set by the government
should pay attention to the local wisdom facff})
owned by the local community as they are in
direct contact with the environment of the object
of development.

The practice of local wisdom by Banjarese
farmers in tidal swamplands shows that the land
needs time to restore nutrients with organic
materials before the replanting process is carried
out. Traditional agricultural technology that
1s environmentally friendly and in accordance
with appropriate technology will provide
economic benefits for the community and it
was developed as an effective response to
increasing production on the basis of market
demand. Synergisti harmonious integration
in the management of land and water resources
between the guvmm:nr, environmentalists and
local wisdom and the culture of a community is
expected to be an effective strategy for soil and
water conservation (Maridi, 2015).
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Conclusion

Banjarese farmers own the local wisdom of
tillage in tidal swamplands, known as the
system of cutting, rolling, flipping and spreading
the grass. In this system, grasses and straws are
mowed and then are left to decompose naturally
so that it can be returned to the land as organic
fertilisers. The tool used to cultivate the land
in this system is the long hoe. It prevents the
exposure of the pyrite layer, which can increase
soil acidity. The local wisdom in the system of
cutting, rolling, flipping and spreading the grass
owned by Banjarese farmers shows the value
of conservation for tidal swamplands. Land
conservation by Banjarese farmers through this
system certainly supports the realisation of the
sustainable agriculture concept, especially in
tidal swamplands.

nowledgements
This research is funded by the Mimstry of
Research, Technology, and Higher Education

through a research scholarship. The author
would like to thank the ministry for its funding.

References

Adnan,N.,Nordin, S. M., Rahman, I., & Noor, A.
(2018). The effects of knowledge transfer on
farmers decision making toward sustainable

agriculture practices. World Journal of

Science, Technology and  Sustainable
Development, 15(1), 98-115. https:/doi.
org/10.1108/WISTSD-11-2016-0062

Altieri, M. A. (2018). Agroecology: The science
of sustainable agriculfure. CRC Press.
https://books. google.co.id

Arisanty, D., Adyatma, S., Muhaimin, M., &
Nursaputra, A. (2019). Landsat 8 OLI TIRS
Imagery Ability for monitoring post forest
fire changes. Pertanika Journal of Science
& Technology, 27(3), 1105-1120. https://
doi.org/2231-8526

Bari, A. (2019). Sustainable development
of water and environment: An effort in
reality. American Journal of Traffic and

Transportation Engineering, 4(3), 91-102.
https://doi.org/10.11648/j.ajtte.201904
03.13

BPS. (2016). Barito Kuala Regency in Figures
of 2016 (1* Ed.). BPS Kabupaten Barito
Kuala. https://doi.org/1102001.6304

Burbridge, P. R. (2019). Tidal wetland resources
in the tropics. InJ. I. Furtado, W. B. Morgan,
J. R. Pfafflin, & K. Ruddle (Eds.), Tropical
resources: Ecology and development (Vol.
3, pp. 115-140). Routledge. https://books.
google.co.id

Cahyana, D., Sulaeman, Y., & Tateishi, R.
(2019). Application of ALOS PALSAR for
mapping swampland in South Kalimantan.
Tropical Wetlands-Innovation in Mapping
and Management: Proceedings of the

International ~ Workshop  on  Tropical
Wetlands: Innovation in Mapping and
Management, October  19-20, 2018,

Banjarmasin, Indonesia, 37.

Chen, I, Li, S., Zhang, Z., Zhao, X, Li, X.,
Ning, P., & Liu, M. (2018). Environmentally
friendly fertilizers: A review of materials
used and their effects on the environment.
Science of the Total Environmeni, 613,
829-839, https://doi.org/10.1016/].
scitotenv.2017.09.186

Chowdhury, R. B., & Moore, G. A. (2017).
Floating agriculture: A potential cleaner
production technique for climate change
adaptation and sustainable community
development in Bangladesh. Journal of
Cleaner Production, 150, 371-389. https://
doi.org/10.1016/).jclepro.2015.10.060

Doering, . (2018). Federal policies as
incentives or disincentives to ecologically
sustainable agricultural systems. Journal
of Sustainable Agriculture, 2(3), 21-36.
https://doi.org/10.1300/J064v02n03-03

Duran-Lara, E. F., Valderrama, A., & Marican,
A. (2020). Natural organic compounds for
application in organic farming. Agriculture,
10(2), 41. https://doi.org/10.3390/agriculture
10020041

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97




THE SUSTAINABILITY OF NATURAL RESOURCES AND AGRO-ECOSYSTEMS 91

Fagorite, V. L., Odundun, O. A., Twueke, L. E.,
Nwaigbo, U. N., & Okeke, O. C. (2019).
Wetlands; A review of their classification,
significance
sustainable

management  for
International

and
development.
Journal of Advanced Academic Research

Sciences, Technology and Engineering,
5(3), 24-38. https://doi.org/10.46654

Fawzi, N. L, & Qurani, 1. Z. (2020). Can
we practice sustainable agriculture on
suboptimal land? (pp. 1-6). TJF BRIEF.
tayjuhanafoundation.org

Flora, C. B. (2018). Building sustainable
agriculture: A new application of farming
systems research and extension. Jowrnal
of Sustainable Agriculture, 2(3), 37-49.
https://doi.org/10.1300/J064v02n03-04

Garg, J. (2018). Some traditional and innovative
approaches for biodiversity conservation.
International  Journal  of  Agriculture
Sciences. ISSN, 975-37110.

Hastuti, K. P, & Sumarmi, S. (2017). Traditional
rice farming ritual practices of the Banjar
tribe farmers in south kalimantan. Is¢
International Conference on Social Sciences
Education-Multicultural Transformation in
Education, Social Sciences and Wetland
Environment, 170-174. https://doi.
org/10.2991/icsse-17.2018.39

Hastuti, K. P., Sumarmi, S., Budijanto, B., &
Utomo, D. H. (2019a). Emo-Agrikultur
Suku Banjar di Lahan Rawa Pasang Surut:
Etmografi  Masyarakat Petani di  Desa
Mekarsari Kecamatan Kabupaten Barito
Kuala, Kalimantan. Media Nusa Creative.

Hastuti, K. P, Sumarmi, S., Budijanto, B.,
& Utomo, D. H. (2019b). Indigenous
knowledge of banjarese tribe farmers in
paddy cultivation at tidal swamplands in
South Kalimantan, Indonesia. Ecology,
Environment and Conservation, 25(1), 41-
47. https://doi.org/ISSN:ISSN 0971-765X

Hidayat, Y., Ismail, A., & Ekayani, M. (2018).
The impact of agricultural land conversion

on the household economy of rice

farmers (Case study of Kertajati District,
Majalengka Regency, West Java). Jurnal
Pengkajian dan Pengembangan Teknologi
Pertanian, 20(2), 171-182. https://doi.
org/10.21082/ipptp.v20n2.2017.p171-182

Hu, A. H., Chen, C.-H., Huang, L. H., Chung,
M.-H., Lan, Y.-C., & Chen, Z. (2019).
Environmental impact and carbon footprint
assessment of Taiwanese agricultural
products: A case study on Taiwanese
Dongshan Tea. In Energies (Vol. 12, Issue
1). https://doi.org/10.3390/en12010138

IFOAM. (2021). The Four Principles of
Organic Agriculture | IFOAM. IFOAM -
Organics International. https://www.ifoam.
bio/why-organic/shaping-agricul ture/four-
principles-organic

Infid. (2021). Tujuan Sustainable Development
Goals  (SDGs). INFID.  https://www.
sdg2030indonesia.org/page/ | -tujuan-sdg

Islam, R., Jendoubi, D., Shoaib, J. U. M.,
Peterman, W., & Ali, S. 8. (2019). Ridge and
Ditch Technique: A strategy for sustainable
land management in Swampy Land areas
in Southern Bangladesh. Case Studies in
the Environment, 3(1), 1-11. https://doi.
org/10.1525/cse.2018.001305

Jaramillo, F., Desormeaux, A.. Hedlund, I.,
Jawitz, J. W., Clerici, N., Piemontese, L.,
Rodriguez-Rodriguez, J. A., Anaya, J. A,
Blanco-Libreros, J. F., & Borja, S. (2019).
Priorities and interactions of sustainable
development goals (SDGs) with focus on
wetlands. Water, 11(3), 619. https://doi.
org/10.3390/w11030619

Jena, P. R. (2019). Can minimum tillage enhance
productivity? Evidence from smallholder
farmers in Kenya. Jowrnal of Cleaner
Production, 218, 465-475. https://doi.
org/10.1016/1jclepro.2019.01.278

Kassam, A, Friedrich, T., & Derpsch, R. (2019).
Global spread of conservation agriculture.
International Journal of Environmental
Studies, 76(1), 29-51. https://doi.org/10.10
80/00207233.2018.1494927

Journal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97




Hastuti Karunia Puji et al.

Kaurin, A., Miheli¢, R., Kastelec, D., Gréman,
H., Bru, D., Philippot, L., & Suhadolc, M.
(2018). Resilience of bacteria, archaea,
fungi and N-cycling microbial guilds
under plough and conservation tillage,
to agricultural drought. Soil Biology and
Biochemistry, 120, 233-245. https://doi.
org/10.1016/1.5011b10.2018.02.007

Keeney, D., & Cruse, R. (2018). The connection
between soil conservation and sustainable
agriculture. In F. J. Pierce (Ed.), Advances
in soil and water conservation (1* Ed.,
pp. 185-194), Routledge. https:/doi.
org/10.1201/9781315136912

Kulsawat, W., Porntepkasemsan, B., & Nochit,
P. (2019). Paddy soil profile distribution of
6 13C subjectedto rice straw amendment and
burning. Applied Mechanics and Materials,
886, 3-7.  https://dot.org/10.4028/www.
scientific.net/ AMM.886.3

Kupika,O.L.,Gandiwa, E.,Nhamo, G., &Kativu,
S. (2019). Local ecological knowledge
on climate change and ecosystem-based
adaptation strategies promote resilience in
the Middle Zambezi Biosphere Reserve,
Zimbabwe. Scientifica, 2019, 1-15. https://
doi.org/10.1155/2019/3069254

Lal, Gautam, P, Nayak, A. K., Panda, B.
B., Bihari, P., Tripathi, R., Shahid, M.,
Guru, P. K., Chatterjee, D., & Kumar,
U. (2019). Energy and carbon budgeting
of tillage for environmentally clean and
resilient soil health of rice-maize cropping
system. Jowrnal of Cleaner Production,
226, 815-830. hitps://doi.org/10.1016/.
jelepro.2019.04.041

Li, Y., Li, Z., Chang, S. X., Cui, S., Jagadamma,
8., Zhang, Q., & Cai, Y. (2020). Residue
retention promotes soil carbon accumulation
in minimum tillage systems: Implications
for conservation agriculture. Science of The
Total Environment, 740, 140147.

Lincoln, Y. S., & Guba, E. G. (2017). In all
the above, triangulation is naturally vital
in confirming the credibility of qualitative
research outcome in multiple-case holistic

92

studies. Triangulation, or cross-examination
between multiple points (in spite of the
“tri,” meaning at least two po. M. Sarvimak,
Case Study Strategies for Architects and
Designers: Integrative Data Research
Methods, 70-75.

Maftu’ah, E., & Nursyamsi, D. (2019). Effect
of biochar on peat soil fertility and NPK
uptake by comn. AGRIVITA, Journal of
Agricultural Science, 41(1), 64-73. hitps://
doi.org/10.17503/agrivita.v4111.854

Manale, A., Sharpley, A., DeLong, C., Speidel,
D., Gantzer, C., Peterson, J., Martin, R.,
Lindahl, C., & Adusumilli, N. (2018).
Principles and policies for soil and water
conservation. Journal of Soil and Water
Conservation, 73(4), 96A-99A_ https://doi.
org/10.2489/jswe.73.4.96A

Maridi, M. (2015). Mengangkat budaya dan
kearifan lokal dalam sistem konservasi
tanah dan air.  Proceeding Biology
Education Conference: Biology, Science,
Enviromental, and Learning, 12(1), 20-39.

Miles, M. B., Huberman, A. M., & Saldana,
J. (2014). Qualitative Data Analvsis: A

methods sourcebook (3® Ed.). Thousand
Oaks, CA: Sage.

Miola, A., & Schiltz, F. (2019). Measuring
sustainable development goals performance:
How to monitor policy action in the 2030
Agenda  implementation?  Ecological
Economics, 164, 106373.

Moe, K., Htwe, A. Z., Thu, T. T. P, Kajihara,
Y., & Yamakawa, T. (2019). Effects on NPK
status, growth, dry matter and yield of rice
(Oryza sativa) by organic fertilizers applied
in field condition. Agriculture, %5), 109.
https://doi.org/10.3390/agriculture9050109

Moinet, G. Y. K., Hunt, J. E., Kirschbaum,
M. U. F., Morcom, C. P., Midwood, A.
J., & Millard, P. (2018). The temperature
sensitivity of  soil  organic  matter
decomposition is constrained by microbial
access to substrates. Soil Biology and
Biochemistry, 116, 333-339. https://doi.
org/10.1016/].50ilbi0.2017.10.031

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97




THE SUSTAINABILITY OF NATURAL RESOURCES AND AGRO-ECOSYSTEMS 93

Mokoginta, M. M., & Indrianti, M. A. (2020).
Eksistensi Kearifan Lokal Bercocok Tanam
dalam Mempertahankan Ketahanan Pangan
Lokal (Studi Masyarakat Desa Bilalang
1). SENASTER " Seminar Nasional Riset
Teknologi Terapan ™, I(1).

Molnar, Z.. & Berkes, F. (2018). Role of
traditional ecological knowledge in linking
cultural and natural capital in cultural
landscapes. In M. L. Paracchini & P.
Zingari (Eds.), Reconnecting natural and
cultural capital: Contributions from science
and policy (pp. 183-194). Luxembourg:
Publications Office of the European Union,
https://dot.org/10.2788/09303

Mulyani, A., Kuntjoro, D., Nursyamsi, D.,
& Agus, F. (2016). Analysis of paddy
field conversion: The utilization of high
resolution spatial data shows an alarming
conversion rate. Jurnal Tanah dan Ikdim,
40(2), 121-133. https://doi.org/10.21082/
J.v40n2.2016.%25p

Mulyoutami, E., Rismawan, R., & Joshi, L.
(2009). Local knowledge and management
of simpukng (forest gardens) among the
Dayak people in East Kalimantan, Indonesia.
Forest Ecology and Management, 257(10),
2054-2061. https:/doi.org/10.1016/.foreco.
2009.01.042

Musta'id, A. (2019). Analysis of Javanese
Pranata  Mangsa dating to  monsoon
circulation in climatological perspective:
A study in Undaan District, Kudus Regency
[Universitas Islam Negeri Walisongo].
http://eprints. walisongo.ac.1d/9720/

Nelson, M. K., & Shilling, D. (2018). Traditional
ecological knowledge: Learning  from
indigenous practices for environmental
sustainability. Cambridge University Press.

Nguyen, T. T. N., Tran, H. C., Ho, T. M. H.,
Burny, P., & Lebailly, P. (2019). Dynamics
of farming systems under the context of
coastal zone development: The case of Xuan
Thuy National Park, Vietnam. Agriculture,
LN 138. https://doi.org/10.3390/
agriculture9070138

Noor, M., Nursyamsi, D., Alwi, M., & Fahmi,
A. (2014). Sustainable agriculture prospect
in PeatLand: From farmer to researcher
and from reseacher to farmer. Jurnal
Sumberdaya Lahan, 8(2), 69-79. https://doi.
org/10.2018/jsdl.vRi2.6469.g5762

Noor, M., & Sosiawan, H. (2019). Water
management in tidal swamps farming:
From indigenous knowledge to improved
technology. Tropical Wetlands-Innovation
in Mapping and Management: Proceedings
of the International Workshop on Tropical
Wetlands: Innovation in Mapping and
Management, October 19-20, 2018,
Banjarmasin, Indonesia, 83.

Nowak, P., & Korsching, P. F. (2018). The human
dimension of soil and water conservation:
A historical and  methodological
perspective. In E J. Pierce (Ed.), Advances
in soil and water conservation (1st ed.,
pp.  159-184). Routledge. https://doi.
org/10.1201/9781315136912

Nurzakiah, S., Mayasari, V., & Rina, Y.
(2021). The adaptability of rice varieties
on tidal swampland in South Kalimantan.
0P  Conference Series: Earth and
Environmental Science, 648(1), 12027,

Pradhan, A., Chan, C., Roul, P. K., Halbrendt,
J., & Sipes, B. (2018). Potential of
conservation agriculture (CA) for climate
change adaptation and food security under
rainfed uplands of India: A transdisciplinary
approach. Agricultural Systems, 163, 27-35.
https://doi.org/10.1016/j.agsy.2017.01.002

Prayoga, K., Riezky, A. M., Syuhada, A. R.,
& Prayoga, D. S. (2020). Socio cultural
and agricultural local wisdom by cetho
indigenous community to preserve the
nature. AGROMIX, 11{1). 21-32.

Prestele, R., Hirsch, A. L., Davin, E. L.,
Seneviratne, S. L., & Verburg, P. H. (2018).
A spatially explicit representation of
conservation agriculture for application
in global change studies. Global Change
Biology, 24(9), 4038-4053. https://doi.
org/10.1111/geb.14307

Journal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97




Hastuti Karunia Puji et al.

Pulido, J. S., & Bocco, G. (2003). The traditional
farming system of a Mexican indigenous
community: The case of Nuevo San Juan
Parangaricutiro,  Michoacan,  Mexico.
Geoderma, 111(3-4), 249-265. https://doi.
org/10.1016/50016-7061(02)00267-7

Rajiani, 1., & Pyplacz, P. (2018). National
culture as modality in managing the carbon
economy in Southeast Asia. Polish Journal
of Management Studies, 18(1), 296-310
(15  pages). https://doi.org/10.17512/
pims.2018.18.1.22

Ram, R. M., Keswani, C., Bisen, K., Tripathi,
R., Singh, S. P, & Singh, H. B. (2018).
Chapter 10 - Biocontrol Technology:
Eco-friendly approaches for sustainable
sgriculture (D. Barh & V. B. T.-O. T. and B.-
E. Azevedo (Eds.), pp. 177-190). Academic
Press.  https://doi.org/10.1016/B978-0-12-
815870-8.00010-3

Ranjan, P, Patle, G. T., Prem, M., & Solanke,
K. R. (2017). Organic mulching-A water
saving technique to increase the production
of fruits and vegetables. Current Agriculture
Research Journal, 5(3), 371-380.

Rees, R. M., Griffiths, B. S., & McVittie, A.

(2018). Sustainable intensification of

agriculture: Impacts on sustainable soil
management. In H. Ginzky, E. Dooley, L
L. Heuse, E. Kasimbazi, T. Markus, & T.
Qin (Eds.), International Yearbook of Soil
Law and Policy 2017 (pp. 7-16). Springer,
Cham. https://doi.org/10.1007/978-3-319-
68885-5-2

Sarkar, S. F., Poon, J. S., Lepage, E., Bilecki,
L., & Girard, B. (2018). Enabling a
sustainable and prosperous future through
science and innovation in the bioeconomy
at Agriculture and Agri-Food Canada.
New Biotechnology, 40, 70-75. https://doi.
org/10.1016/1.nbt.2017.04.001

Sherer, D. V., & Chumanova, N. N. (2017).
Soil tillage as a factor of soil conservation,
10P  Conference Series: Earth and
Environmental Science, 66(1), 12033,

94

https://doi.org/10.1088/1755-1315/66/1/
012033

Sims, B., Corsi, S., Gbehounou, G., Kienzle,

J., Taguchi, M., & Friedrich, T. (2018).
Sustainable weed  management for
conservation agriculture: Options  for
smallholder farmers. Agriculiure, 8(8), 118,
https://dot.org/10.3390/agriculture8080118

Singh, J., Singhal, N., Singhal, S., Sharma,

M., Agarwal, S., & Arora, S. (2018).
Environmental implications of rice and
wheat stubble burning in north-western
states of India. In N. A. Siddiqui, S. M.
Tauseef, & K. Bansal (Eds.), Advances in
health and environment safety (pp. 47-55).
Springer. https://doi.org/10.1007/978-981-
10-7122-5-6

Sulaiman, A. A., Sulaeman, Y., & Minasny, B.

(2019). A framework for the development
of wetland for agricultural use in Indonesia.
Resources, 8(1), 34 https://doi.org/10.3390/
resources3010034

Sumarmi, Bachri, S., Mutia, T., Yustesia, A.,

Fathoni, M. N., Muthi, M. A., & Nuraini, S.
G. (2020). The deep ecology persepective
of  Awig-Awig: Local Tribal Forest
Preservation Laws in Tenganan Cultural
Village, Indonesia. Journal of Sustainability
Science and Management, 15(8). 102-113.

Susilawati, H. L., Pramono, A., Setyanto, P, &

Inubushi, K. (2019). Soil amelioration and
rice yield on peat and its effect on methane
(CH4) emission. Tropical  Wetlands-
Innovation in Mapping and Management:
Proceedings of the International Workshop
on  Tropical Wetlands: Innovation in
Mapping and Management, October 19-20,
2018, Banjarmasin, Indonesia, 109.

Tarfasa, S., Balana, B. B. Tefera, T.,

Woldeamanuel, T. Moges, A., Dinato,
M., & Black, H. (2018). Modeling
smallholder farmers’ preferences for soil
management measures: A case study from
South Ethiopia. Ecological Economics,
145, 410-419. https://doi.org/10.1016/].
ecolecon.2017.11.027

Jowrnal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97




THE SUSTAINABILITY OF NATURAL RESOURCES AND AGRO-ECOSYSTEMS 95

Tata, H. L., Narendra, B. H., & Mawazin. (2018).
Forest and land fires in Pelalawan district,
Riau, Indonesia: Drivers, pressures, impacts
and responses. Biodiversitas, 19(2), 494-
501 (8 pages). https://doi.org/10.13057/
biodiv/d190224

Tricase, C., Lamonaca, E., Ingrao, C.,
Bacenetti, J., & Giudice, A. Lo. (2018).
A comparative Life Cycle Assessment
between organic and conventional barley
cultivation for sustainable agriculture
pathways. Journal of Cleaner Production,
172, 3747-3759. hitps://doi.org/10.1016/j.
jelepro.2017.07.008

Wahyu, W., & Nasrullah, N. (2012). Malacak,
Manatak, Maimbul: Local Wisdom of Dayak
Bakumpai Farmers in Rice Management
in  Tidal Swamp Land. Komunitas:

International Journal of Indonesian Society
and Culture, 4(1), 168-895.

Wang, J.-S., Wang, J.-S., & Liu, C.-M. (2019).
Based on Analytic Hierarchy Process
(AHP) to discuss the Key Success Factors
in the Establishment of Product Traceability
Systems for Eco-Agriculture. FEkoloji,
28(107), 3783-3789. http://ekolojidergisi.
com/article/based-on-analytic-hierarchy-
process-ahp-to-discuss-the-key-success-
factors-in-the-establishment-of-6022

Wells, T.., Hancock, G. R., Martinez, C.,
Dever, C., Kunkel, V., & Gibson, A.
(2019). Differences in soil organic carbon
and soil erosion for native pasture and
minimum till agricultural management

systems. Science of the Total Environment,
666, 618-630. https://doi.org/10.1016/].
scitotenv.2019.02.097

Yadav, V. K., & Pandita, P. R. (2019). Fly Ash
Properties and their applications as a Soil
Ameliorant. In Amelioration Technology for
Soil Sustainability (pp. 59-89). IGI Global.
https://doi.org/10.4018/978-1-5225-7940-
3.ch005

Yunita, Y. (2012). Developing local wisdom as
the basic of Integrated Extension Model
in paddy cultivation at lowland ecosystem
in South Sumatra. Proceedings of 2012
International Conference on Biotechnology
and Environment Management (ICBM
2012). https://doi.org/978-1-84626-xxx-x

Yusuf, W. A, Anwar, K., & Khairullah, 1. (2021).
The environmentally friendly technology:
A framework for the development of tidal
swampland to promote food production in
Indonesia. IOP Conference Series: Earth
and Environmental Science, 724(1). 12029,

Zhang. (2019). Strategies for promoting
economic benefits of eco-agriculture from
the perspective of sustainable development.
Revista de La Facultad de Agronomia de La
Universidad Del Zulia, 36(6). https://doi.
org/ISSN: 03787818

Zhang, K., Yu, Y., Dong, I, Yang, Q., & Xu, X.
(2019). Adapting & testing use of USLE
K factor for agricultural soils in China,
Agriculture, Ecosystems & Environment,
269, 148-155.

Journal of Sustainability Science and Management Volume 17 Number 5, May 2022: 77-97




Hastuti Karunia Puji et al.

Appendix

Appendix 1: Secondary data and list of agencies

No. Data Data Source
1 Geography and demographics of the The Central Bureau of Statistics of Mekarsari District
research area
2 Number of farmers The Agricultural Extension Centre
3 Agrcultural land area The Agricultural Extension Centre
4 Variety of paddy, type of swampland The Department of Agriculture, Food Crops and

Horticulture of Barito Kuala District, South Kalimantan

Appendix 2: Interview summary

No. Informant Code Information Rationale

1 Informant 1, 2, 3 The first thing to do on tidal rice fields is to prepare Tidal swampland
7, 8, 16, head of rice seeds to be used. This work coincides with agriculture
farmer preparing the fields. This 18 done so that when the

rice seedlings are mature enough to be planted, the
rice fields are. Because rice fields in tidal swamps
needs to undergo an extensive process until the land
is ready for planting.

2 Informant 2, 4, 5, The first thing to do before planting rice is to clean  Local wisdom in tidal
6,8and 12 the straw and grass in the fields. swamplands

3 Informant 1, 6, 7, Grasses that have been cut are twisted or combed so Local wisdom in tidal
9,10, T and 16 that it decays quickly. If the water is deep, the grasses swamplands

are just combed, but if the water is not that deep, the
grasses can be rolled.

4 Informant 1, 2, 3, The rolling activity is mtended to increase the  Local wisdom in tidal
11,12, 13, 14, 15, temperature in the mound/spill of the grasses, so that swamplands
head of farmer the decomposition process runs faster.
and field officers

5  Informant 4, 5, 6, The spun or combed grasses are then tumed over so  Local wisdom in tidal
12, 15and 16 that they decay quickly. swamplands

6 Informant 1, 2, 3, After about two weeks, the grasses that have been Local wisdom in tidal
4,5, 15, 16 and turned over are then spread onto the rice fields (this swamplands
field officers decayed grass acts like fertilisers) so that the rice

plants can thrive.

7 Informant 5, 6, 7,  We have been using tajak to cultivate the land here. Local wisdom in tidal
15, 16 and head By using a tread, the soil is only slightly overturned swamplands
of farmer so that the acid soil does not tip over. If the acid

soil 1s tumned upside down, the rice plants will die
of poisoning.

8  Head of farmer The activities of cutting, rolling, flipping, and Sustainability
and field officers  spreading the grass 1s a land management method agriculture

that can prevent soil degradation and increase soil
organic matter content.
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No. Informant Code Information Rationale
9 Head of farmer The process of tillage carried out by Banjarese Sustainability
and field officers  farmers 1s minimum tillage process and 1s included agriculture

in the rules of land ctmscn—'u@, where minimum
tillage and land conservation is one of the concepts
of sustainable agriculture.
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