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Abstract

Most peatlands in Indonesia have been drained for plantation industries (Qil palm, Acacia)
and agricultural purposes in a broad sense. Theoretically, peatlands are extremely sensitive to
hydrological changes. The research aimed to elucidate the fact that indigenous farmers avoid
deep peatlands for food crop farming. This qualitative and quantitative research has been con-
ducted from 2020 to 2023 in South Sumatra province. It used a field survey method and the data
were collected by using a purposive sampling method. There are two main reasons farmers to
avoid deep peatlands for cultivating food crops, namely instinctive and latent challenges. The
first ones are temporary and technical, so farmers are able to overcome these challenges with
a scientific and technological approach. Latent ones are very difficult or impossible to repair and
tend to cause the destruction and extinction of peatlands. The government should stop granting
concession permits and make deep and very deep peatlands into conservation areas, because
of their impact on the environment. Approaches are recommended for sustainable peatland man-
agement, namely decentralisation, conservative, protective, and optimal approaches.

Key words: farmers, income, instinctive challenges, latent challenges, rice production, suit-
ability.

Introduction

Peatlands are receiving serious attention
as the issue of global climate change and
global warming becomes stronger (Zuhdi
2019). They are natural ecosystems of
high value because they have biodiversity,
regulate the climate, and are a source of
livelihood for millions of residents around
the location (Zuhdi et al. 2019, Zhang et al.
2022). Damage to peatlands due to human

activiies such as agricultural expansion
and drainage construction, peat mining,
together with extreme climate manifesta-
tions have contributed to the degradation
of around 65 million ha of peatlands in the
world (Armanto et al. 2023a; 2023b). The
emissions resulting from this damage are
very significant and reach around 3 Gt CO,
per year, or around 5 % of the global car-
bon balance (Junedi 2017, Holidi 2019).
The problem of clearing peatlands, exces-
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sive drainage, and frequent fires are the
main factors contributing to Greenhouse
Gas Emissions, such as CO,, methane
(CH,), and nitrogen oxide (N,O), which will
become a time bomb for the sustainability
of our life (Armanto et al. 2022).
Peatlands in South Sumatra are about
1.01 million ha and mostly found in the
Eastern Part (Armanto 2019a, 2019b;
Holidi et al. 2019). About 44 % of those
peatlands are located in non-forest ar-
eas, 42 % in production forests (He et al.
2023), oil palm and acacia plantations,
and the rest (14 %) found in protected for-
ests (wildlife reserves and national parks).
At present time most peatlands have been
drained for oil palm plantation (Armanto
and Wildayana 2022, 2023), oil palm and
acacia plantations and agricultural purpos-
es in a broad sense (Alikhani et al. 2021).
The peatlands cultivation has changed
groundwater levels, namely groundwater
depletion, drainage systems, swamp for-
est logging and land clearing by burning
(Wildayana and Armanto 2018a, 2018b).
Farmers cultivating food crop farming (es-
pecially rice) in peatlands always pay se-
rious attention to the depth of peatlands
because in very deep ones (Yan et al.
2023), besides it is difficult and less fer-
tile to cultivate rice, so it produced low rice
yield and low income of farmers (Byg et

al. 2023, Wildayana and Armanto 2018c,
2018d, 2021). Furthermore, this research
is important because it provides informa-
tion about indigenous farmers avoid deep
peatlands for food crop farming (Wildaya-
na et al. 2019, 2018).

This research aims to understand in-
digenous knowledge why farmers avoid
the deep peatlands. It focuses on explain-
ing scientifically why deep peatlands are
avoided by indigenous farmers while the
government gives concession permission
to private companies such as oil palm and
acacia plantations.

Materials and Methods

Research location

The research was carried out from 2020 to
2023 and was conducted in South Suma-
tra province, Indonesia which is geograph-
ically located between 1-4° South latitude
and 102-106° East longitude (Fig. 1).

According to the Decree of the Ministry
of Environment and Faorestry of Indonesia
Republic, Nr. SK.129/MENLHK/SETJEN/
PKL.0/2/2017 concerning Determination
of the PHU Map, total area of observed
PHU was 995,756 ha (PMRA 2022). Gen-
eral descriptions of observed PHU are
given in Table 1.

Table 1. General descriptions of observed peatland hydrological units.

Sugihan- Burnai-

Parameters Merang-Ngirawan Saleh-Sugihan Lumpur Sibumbung
Area, ha 82,021 190,230 636,828 86,679
Burnt area
2019, ha 8513 29,167 39,786 10,134
Restoration . anal block‘mg‘ anr:l Canal blocking DPG anq‘canal 3.R and DPG
types livelihood revitalisation backfilling
Targeted resto- All villages in All villages in All villages in
ration area, ha  MuaraMedak, 33,104 "o, 4766 PHU, 228378  PHU, 39,445

MNote: DPG — Peat care village program; 3-R — rewetting; revegetation and revitalisation.
Source: Field and laboratory data analysis (2023).
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Fig. 1. Research location in South Sumatra province, Indonesia.
Note: PHU is Peat Hydrological Unit.

Study population

The number of respondents interviewed
was 525 households (15 % of the total
population of 3500 households of peat-
lands), and 2-3 villages were selected for
each PHU, so the number of selected vil-
lages was 12. Data of respondents were
collected by using a purposive random
sampling method, questionnaires, and

snowball sampling techniques (Table 2).

Informant criteria

The interview scopes were on questions
about elucidating indigenous farmers
avoid deep peatlands for food crop farm-
ing. Data and information were taken also
from related stakeholders, namely gov-
ernment, concession owners, NGOs as

Table 2. General descriptions of selected respondents.

Population Sample
Plots and size Districts (villages) (household) (respondent)

Merang-Ngirawan Musi Banyuasin 270 116
(82,021 ha) {(Merang-kepayang, Muara medak)
Saleh-Sugihan Banyuasin (Banyu biru, Simpang 910 137
(190,230 ha) heran)
Sugihan-Lumpur . . C o
(636,828 ha) OKI (Simpang tiga sakti, Riding) 945 142
Burnai-Sibumbung
(@eerona) OftWedson Menenoraye

Total 3500 525

Source: Field and laboratory data analysis (2023).
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well as indigenous farmers.

Research instrument

This research is a combination of quali-
tative and quantitative methods. This re-
search used a field survey method and
the data were collected by using a pur-
posive sampling method. Composite soil
samples were taken purposively at depths
of 5-20 cm and 30-50 cm, then analysed
in the laboratory for bulk density and or-
ganic C. The complete research objects
and parameters as well as measurement
methods are summarised in Table 3.

Data analysis

All data collected were processed on the
basis of measured parameters and anal-
ysed, tabulated, elaborated descriptively,
and then analysed statistically by using
SPSS program version 21. The land suit-
ability method was carried out following
the Ministry of Agriculture Regulation
concerning Guidelines for Land Suitabil-

ity for Agricultural Commodities No. 79/
Permentan/OT.140/8/2013. The pace at
which the depth of peatlands varies year
over year is the basis for the data projec-
tions for 2050 (PMRA 2022). The results
for projections for 2050 were derived from
the data.

Rice production and income of farmers
was calculated at the MDG price of IDR
4500 kg'. The Indonesian Rupiah (IDR)
exchange rate is: 1 IDR = 6.0842-10° €
and 1 € = 16,436 IDR (average for No-
vember 2023). Revenue was obtained
from multiplying rice production by the
selling price, while the average income
of farmers is the difference between rev-
enue and production costs. Rice produc-
tion was measured using Square method
5x5 m and income of farmers was calcu-
lated using farm analyses with formula
(1).

I=TR-TC, (1)

where: [ is income, IDR million-ha'yr;
TR is total revenue, IDR million-ha'-yr?;
TC is total cost, IDR million-ha™-yr.

Table 3. Research object, parameter and methods of measurements.

Object Parameters Methods Total samples
Farmers Legality and ownership, % Questionnaire 525
e PO YERC o Questionnaire 525
Peatlands  Plot area of farmers, ha Questionnaire 525
Peat maturity (scale) Sgueeze method 80
Bulk density, g-cm® Ring sample 3
Organic C, % Walkey and Black 40
Area percentage, % Questionnaire 525
Peat depths, m Boring 80
Soil acidity, pH value pH meter 80
Soil fertility (scale) Certainty factor method 40
Inundation depth, m piezometer 40
o Auminiumandiron,ppm _ Spectrophotometer 80
Rice Production, t MDG-ha'-yr - Square method 5%x5 m 16

Note: MDG is milled dry grain.
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Results and Discussion

Characteristics of farmers’ activities

Plot area of farmers (generally > 84 %)
had plots on average <5 ha, only a small
number of farmers had > 5 ha, meaning
most farmers only fulfilled their own fam-
ily needs (subsistence farming). Distance
describes how far the plots are from the
main road to the district capital, the aver-
age is 36 km away from the main road.
It is relatively close, making easier for ru-
ral communities to transport. Roads play
a very important role in facilitating village
development; alleviating poverty through
increasing production and prices of agri-
cultural products; and reducing agricultur-
al input costs. Therefore, the expansion
of rice fields increased markedly in areas
close to markets and roads, but the road
construction can cause degradation of the
peatlands.

Legality and ownership (explaining the
plot locations), it turns out that > 95 % of
the rice fields were located in PHU area.
This was not in accordance with the spa-
tial plan because all PHU areas may not
be converted into agricultural and planta-
tion areas. Ownership explains how rice
fields owners get plots, around 61 % of
rice fields plot ownership was obtained
through market buying and selling trans-
actions.

Age of the plot owners at the conver-
sion time was around 40 years with an
average length of education of 12 years
(Senior High Schaool). They have been
involved in trading (average 26 years);
or domiciled as a civil servant (25 years),
and commercial plantations (35 years). It
is noteworthy that very few subsistence
farmers were doing rice field farming (only
13 years).

Expansion of rice fields began in the

1980s. This expansion has brought many
changes to the physical landscape or
ecosystem and created rural socio-eco-
nomic changes. The changes started
with the transmigration program, but over
time, farmers expanded rice fields and
faced various intrinsic challenges and la-
tent challenges of peatlands, so farmers
avoided deep peatlands for food crop
farming (rice fields).

Our interviewed results explained that
in the end they realised peatlands were not
suitable for rice fields, so that in the 1960s
native farmers became less motivated to
farm on them. However, starting in the
2000s, large companies operating in the
plantation industries expanded the area of
oil palm plantations to = 10,000 ha. Final-
ly, the government formed a foundation of
the Nucleus Estate System (NES), where
the plantation industries are responsible
for processing and distributing Fresh Fruit
Bunches (FFB). Farmers act as plasma
under the supervision of the plantation in-
dustries and do not manage their oil palm
directly. Instead, farmers are coordinated
in a production organisation called Village
Unit Cooperative (VUC) that functions as
a partially integrated management sys-
tem. As a result, in the field, there is often
a communication gap between the par-
ties involved and FFB financial transpar-
ency, and one of the main challenges is
the lack of technical assistance received
by plasma farmers. Differences of opinion
between the two parties sometimes drag
on and last for 20 years. Finally, farmers
have difficulties in replanting of their oil
palm trees.

Since plantation industries have en-
tered PHU sites, farmers have been en-
couraged to own peatlands even though
they were aware that these peatlands are
not suitable for rice fields due to latent
challenges. The goal of farmers is to con-
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trol the peatlands and oil palm after know-
ing the economic potential of FFB. Farm-
ers gained knowledge from experience as
workers in the plantation industries or as
part of core partnerships between compa-
nies and farmers. Hence, they were trying
to sell their peatlands although their peat-
lands are located in conservation areas
(depths of peatlands more than 3 m).

Characteristics of peatlands

Results determining peatland suitability
for agriculture — peatland maturity, bulk
density (BD), carbon content and peat-
land depths, are presented in Table 4.

BD values varied between 0.11-
0.29 gcm® depending on weathering
level. The more mature of peatlands is
observed, the BD values will increase. Fi-
bric maturity has average BD lower than
0.11 g:ecm?, but hemic and sapric matu-
rity has average BD values more than
0.20 g-cm? because of the influence of
compaction. The average BD of fibric is
significantly different from the average BD
of hemic and sapric. Increase BD is due
to compaction and increased peatlands
degradation.

The carbon contained in peatland is
known as organic C content in peatlands
of 43-54 %. It is closely related to peat-
lands maturity. With the increasing matu-
rity, organic C content decreases and is
significantly different between organic C

in fibric, compared to organic C in hemic
and sapric. It diversity ranges from 54.27
+2.24 % for fibric; about 49.32 £3.78 % for
hemic, around 43.78 +8.76 % for sapric
and significantly different among the val-
ues.

Table 4 shows that the highest peat
maturity is hemic (close to 50 %), followed
by sapric maturity and the lowest is fibric
maturity, 36.26 % and 17.86 % respec-
tively. The large area of hemic maturity
is caused by land clearing, drainage and
repeated fires, so that the peatlands be-
come well decomposed.

It is explained in Figure 2 that from
1990 to 2050, very deep and deep peat-
lands show a downward trend, because
of massive forest and land fires, intensive
drainage and illegal logging systems get-
ting out of control. On the contrary, shal-
low peatland shows an upward trend,
started with the lowest percentage in the
beginning of the year and will become the
highest in the year 2050, which is around
5 % and 60 % of each. Furthermore, al-
though the peatlands medium also shows
a downward trend, it is predicted that in
2050 it will remain just slightly below 40 %,
about 10 % higher than in 2020.

Very deep peatlands (> 3 m) with a fi-
bric to hemic maturity were found in dome
area and are largely avoided by farmers
for food crop farming because they are
less fertile and have no agricultural po-
tency and recommended as for a conser-

Table 4. Distribution and characteristics of peatlands maturity.

Peat maturity BD, g-.cm* Organic C, % Area, %
Fibric 0.11 +0.12= 54.27 +2.242 17.86
Hemic 0.2140.17° 49.32 £3.78"° 45.88

Sepric . 020:028° 43783876 3626
Total 100.00

Note: BD is bulk density. Means in one column and followed by the same lower case are not

significantly different at the 5% test level.
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Fig. 2. Estimated depths of peatlands in the research area 1990-2050.

Source: It was interpreted from Landsat images (1990, 2002, 2020) and the field survey
(2023). It was estimated on the basis of PMRA (2022) and the field survey (2023).

vation area. In general, these peatlands
have a very inhibited drainage, rapid per-
meability, and has a very deep cross-sec-
tion of the soil.

Deep peatlands (2-3 m) have expe-
rienced the fate of almost the same as
very deep peatlands. It is estimated that
deep peatlands would disappear in 2050
because the Government has permitted
large private companies to cultivate Qil
palm and Acacia. The peatlands become
objects of forest and land fires, intensive
drainage and illegal logging systems that
are going increasingly uncontrolled. Deep
peatlands with fibric to hemic maturity
were commonly found in dome areas.

Medium peatlands (1-2 m) with hemic
to sapric maturity were commonly found
on the sides or edges of the peatlands
dome. These peatlands generally have
potential for food crop farming. Indige-
nous farmers have cultivated food crops,

vegetables, and fruits in these peatlands.
Shallow peatlands (0.5-1 m) continued
to increase from year to year remarkably
compared to other peatlands. In 1990 the
peatlands had an area of around 5.27 %,
and its increase occurred due to exces-
sive peatlands clearing by logging, drain-
age, and fires. In 2002, the extent was
24.24 % and around 43.77 % in 2020 and
estimated to expand to 61.07 % in 2050.

Suitability of peatlands for food crop
farming

Instinctive challenges of peatlands are
predominantly temporary, technical or
economic, so they are easier to overcome
with science and technology approaches.
Various instinctive challenges were iden-
tified, namely release of toxic metals, eu-
trophication of surface water, disruption
of hydrological balance, waterlogging,
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drought, local fisheries, release of organic
pollutants, changes in salt and freshwater
systems, changes in groundwater supply,
and air pollution. Especially for food crop
farming (rice fields), instinctive challeng-
es can be overcome with land suitability
methods.

Peatlands can be classified into four
land capability classes, namely class S1
(very suitable), S2 (suitable), S3 (mar-
ginally suitable), and N (not suitable) ac-
cording to the Ministry of Agriculture Reg-
ulation concerning Guidelines for Land
Suitability for Agricultural Commodities
No. 79/Permentan/OT.140/8/2013. Fig-
ure 3 illustrates the potential of peatlands
for food crop farming. Data on food crop
farming in peatlands indicates a 63 % less
potential, which is notably significantly dif-
ferent from a high potential of only 1 %.
Then, it shows that low potential and me-
dium potential, declared 20 % and 16 %
respectively.

There is a relationship between land
suitability class and rice cultivation pro-

High potential
1%

Less potential
63%

Fig. 3. Potency of peatlands for rice cultivation.
Source: Land suitability is based on topographic maps of South Su-
matra (scale 1:50,000), Landsat imaginary analyses (2022), soil maps,
field observations and laboratory analyses (2023).

duction. This relationship is expressed in
the form of a description as follows:

1) High potential if land suitability for
rice cultivation was in the range of 75 %
classified as suitable and < 25 % as mar-
ginally suitable. Rice production ranges
from 8-10 t MDG-ha"-year.

2) Medium potential if land suitability
for rice cultivation consisted of 25-50 %
classified as suitable and 50-75 % as
marginally suitable. Rice production rang-
es from 5-7 t MDG-ha"'-year.

3) Low potential if land suitability for
rice cultivation was indicated as 50-75 %
classified as marginally suitable and
25-50 % as unsuitable). Rice production
ranges from 2—4 t MDG-ha"'-year.

4) Less potential if land suitability
class for rice cultivation showed > 75 %
classified as permanently not suit-
able and < 25 % as marginally suitable.
Rice production ranges from less than
1t MDG ha'-year'.

The results presented in Figure 3
show, that 63 % of the research area be-

longed to less poten-

Medium tial, meaning there
potential is no opportunity for
16% rice cultivation be-

cause there are a lot
of latent challenges
and very difficult to
reclaim or require
high costs and rice
production is not op-
timal. Limiting factors
of peatland suitabili-
ty for rice cultivation
are given in Table 5.
It was relevant with
work of Armanto et al.
(2013).

Suitability class N
means that the land
shows dominant la-

Low potential
20%
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Table 5. Limiting factors of peatland suitability for rice cultivation.

Class Subclass* Limiting factors
N N Latent limiting factors
S3 S3-anfx Soil acidity, soil fertility, stagnant water, Al, Fe toxicity
52 S2-nfx Soil fertility, stagnant water and Al, Fe toxicity
52 S2-anfx Soil acidity, soil fertility, stagnant water and Al, Fe toxicity

MNote: * a — very high soil acidity and difficult to be managed; n — very low to low soil fertility;
f — flood, frequency and duration, flood water depth and water flow should be considered in
order to determine this limitation; x — salinity, high salt content which limits crop growth. Source:
Results of field observation, laboratory and image analyses (2023).

tent limiting factors. Land suitabilityS3 in-
dicates that there are factors limiting plant
growth, including soil acidity, soil fertility,
stagnant water, Al, Fe toxicity. Land suit-
ability class 2 indicating there are limiting
factors including soil fertility, stagnant wa-
ter and Al, Fe toxicity.

The results of field and laboratory
analysis showed that even though peat-
lands provide low suitability for rice culti-
vation, there are still few opportunities to
increase actual suitability to potential suit-
ability based on agricultural science and
technology by providing soil ameliorant
materials and other actions needed (Ta-
ble 6). For example, the actual land suit-
ability class (S3-anfx) can be increased
to potential land suitability (S2-af) by pro-
viding actions including lime, macro- and
microfertilizers, water blocking leading
to peatlands, not burning biomass, not
leaching Na and H elements, and keep-
ing peatlands always wet. However, the

actual land suitability of S3-nfx and S3-nx
can change to potential land suitability of
S3-fx and S3-x only by changing the lim-
iting factors but cannot change the land
suitability class order, because the factors
determining the land suitability class order
are very dominant.

Rice production and income of
farmers

Rice was developed by indigenous farm-
ers for their own food (subsistence farm-
ing) because it is relatively easy to culti-
vate and its price was stable compared
to other food crops and are capable of
providing rice production ranging from
2.50-6.50 t MDG ha'-year'. The average
rice production cost was IDR 5.5 million
ha'-year.

Table 7 shows differences in rice pro-
duction and income of farmers based on
peat depth. The deeper the peatlands

Table 6. Efforts to increase land capability for rice cultivation.

Actual* Potential Efforts to increase actual suitability to potential suitability
S3-anfx S52-af . ) N . )
S2-anfx go.af  Lime, macro- and microfertilizers, water blocking leading to peat-
S3unf S3.f lands, not burning biomass, not leaching Na and H elements, and
-nix -Ix keeping peatlands always wet
S3-nx S53-x

MNote: * a — very acidic and difficult to be managed; n — very low to low fertility; f — flood,
frequency, duration, flood depth and water flow should be considered in order to determine this
limitation; x — salinity, high salt content. Source: Results of field observation, laboratory and image

analyses (2023).
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Table 7. Rice productivity and income of farmers in peatlands.

Peat depths

Average rice production,
t MDG-ha'-year"

Income of farmers,
IDR million-ha'-year!

Very deep <212 +0.15°
Deep 3.20 +0.26°
Medium 4.10 +0.24°
Shallow 445 £0.20¢

3.49 £0.24*
8.88 +0.31°
12.79 +0.34°
19.10 +0.324

MNote: Values in the same column and indicated by the same superscript are not significantly
different at the test level of 5%; MDG is milled dry grain.

were identified, the lower rice production
was because the more limiting factors for
rice growth were found, such as low soil
fertility; unregulated water conditions; less
able to support rice growth; pest and dis-
ease attacks; lack of soil nutrients; tech-
nical difficulties in the rice cultivation due
to access difficulty to very deep and deep
peatlands.

Rice production and income of farmers
were significantly different for each peat-
land depth. Income of farmers was ob-
tained from the t-test, so it was concluded
that HO was rejected, meaning there were
differences in income among them based
on different peatland depths. Peatlands
with shallow depths could provide the high-
est rice production and income of farmers
(around 4.45 t MDG-ha'-year' and IDR
19.10 million-ha'-year') and were signifi-
cantly different from very deep, deep and
medium peatlands.

Latent challenges and land uses of
peatlands

All coercive actions against peatlands
have triggered the presence of latent
challenges in peatlands, for example bio-
diversity loss (habitat, genetics, genes)
especially for native flora and fauna; loss
of production functions (peat, water, crop
cultivation); and loss of social and envi-
ronmental functions. Latent challenges

are generally hidden and lie beneath what
we perceive as obvious, deep, long-stand-
ing, and ongoing, but they still emerge in
a variety of ways. They are very difficult
or impossible to reclaim and tend to lead
to the destruction and disappearance of
peatlands.

Latent challenges were only possible
done by strong investors, plantation in-
dustries and large speculators who were
capable of converting peatlands to oil
palm and acacia plantations on a large
scale. Farmers were unable to face this
latent challenge because it was repeated,
global, and had huge impacts on the envi-
ronment. Even if it continues to grow and
is less attended, it is possible that peat-
lands will disappear in 2050 as represent-
ed in Figure 2. It illustrates that the area of
deep peatlands is decreasing from year to
year, on the other hand, the area of shal-
low peatlands is becoming more and more
widespread over time. This indicates that
deep peatlands will be destroyed and dis-
appeared.

Conclusions

Peatlands fall into land suitability class-
es of N (permanently not suitable) and
S3 (marginally suitable), if peatlands
are forced for rice cultivation, then
rice cultivation cannot be carried out
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optimally. There are two main reasons
farmers avoid deep peatlands for cultivat-
ing food crops, namely instinctive chal-
lenges and latent challenges.

Instinctive challenges are dominantly
temporary, technical or economic, non-re-
petitive, local, and have less impact on
the environment, so that they are easier
to overcome with a scientific and techno-
logical approach and farmers are able to
face these instinctive challenges. Efforts
needed to overcome the instinctive chal-
lenges, namely installing water blocking to
irrigate peatlands (rewetting), liming, not
burning peatlands, and fertilizing. Based
on their potential, there are four potential
groups of peatlands, namely high poten-
tial; medium potential; low potential, and
less potential.

Latent challenges are very difficult
or impossible to repair and tend to lead
to the destruction and extinction of peat-
lands. Latent challenges are only possible
for strong investors, plantation industries
and large speculators capable of con-
verting peatlands to oil palm and acacia
plantations on a large scale. The gov-
ernment should stop granting business
permits (concessions) and make deep
and very deep peat lands for conserva-
tion areas, not reserved for large private
companies for Oil palm and Acacia plan-
tations because of their environmental
impact, especially due to the logging pro-
cess, over drainage and land clearing by
burning is global, regional and local. Four
approaches are recommended for sus-
tainable peatland management, namely
decentralisation approach; conservative
approach; protective approach, and opti-
mal approach.

It is suggested to the Government to
carry out coordination at any level involv-
ing stakeholders, government and indig-
enous farmers in carrying out peatlands

restoration. Peatlands are not permitted
to be opened for any purpose without
having adequate technology and knowl-
edge regarding the two characteristics of
peatlands, namely instinctive challenges
and latent challenges. Apart from that, it is
necessary to involve indigenous farmers
in the use of peatlands.

Acknowledgements

On this valuable opportunity, the authors
would like to express their thanks to all
support systems, supervisor, and the in-
digenous farmers on the research plots
who have greatly helped carry out this
research both in the field and in the lab-
oratory.

References

ALIKHANI S., Nummi P., QuaLa A 2021. Urban
wetlands: A Review on Ecological and Cul-
tural Values. Water 13(22): 1-47. http://dx.
doi.org/10.3390/w13223301

ArmanTo M.E. 2019a. Improving Rice Yield
and Income of Farmers by Managing the
Soil Organic Carbon in South Sumatra
Landscape, Indonesia. Iragi Journal of Ag-
ricultural Sciences 50(2). 653-661. https://
doi.org/10.36103/ijas.v2i50.665

ArmANTO M.E. 2019b. Comparison of Chem-
ical Properties of Peats under Different
Land Uses in South Sumatra, Indone-
sia. Journal of Ecological Engineer-
ing 20(5) 184-192. https://doi.org/1
0.12911/22998993/105440

ArmanTOo M.E., ADzEmi M.A., WiLDAYANA E.,
ImanuDIN M.S. 2013. Land Evaluation for
Paddy Cultivation in the Reclaimed Tidal
Lowland in Delta Saleh, South Sumatra, In-
donesia. Journal of Sustainability Science
and Management 8(1). 32—-42. http://jssm.
umt.edu.my/files/2013/07 /4w. pdf

ArmanTo M.E., HErRMAWAN A., [IMANUDIN




14 B. Syakina, R. M. Nor, and M. E. Armanto

M.S., WiLoavana E., SUKARDI, TRIANA
A.N. 2023a. Biomass and Soil Nutrients
Turnover Affected by Different Peat Vege-
tation. Journal of Wetlands Environmental
Management 11(1): 31-42. http://dx.doi.
org/10.20527/jwem.v11. i1.292

ArRMANTO M.E., WiLDAvanA E. 2022, Acces-
sibility Impact to Government Programs
on the Household Income Contribution at
the Various Livelihood Sources of Farm-
ers. Agriekonomika Journal 11(1). 62-75.
https://doi.org/10.21107/agriekonomika.
v11i1.13191

ArRmMaNTO M.E., WiLDavana E. 2023. Predic-
tive Mapping for Soil pH and Phosphate
based on Kriging Interpolation. Intermna-
tional Conference on Sustainable Environ-
ment, Agriculture and Tourism (ICOSEAT),
Advances in Biological Sciences Research
26: 254-262. hitps://doi.org/10.2991/978-
94-6463-086-2_33

ARMANTO M.E., WiLDayaNA E., Syakina B.
2023b. Deciphering the Anthropogenic
Challenges of Peat Swamp Forest Deg-
radation to Improve Awareness and Em-
phasis on Restoration in South Sumatra.
Forestry Ideas 29(2): 207-215. https:/ffor-
estry-ideas.infol/issues/issues_Index.php?-
journalFilter=73

ArmaNTO M.E., ZuHDI M., SETIABUDIDAYA D,
NeupianTORO, WiLDAYANA E., HERMAWAN
A., ImaNUDIN M.S. 2022. Deciphering Spa-
tial Variability and Kriging Mapping for Soil
pH and Groundwater Levels. Journal of
Suboptimal Lands 11(2): 187-196. http://
www.jlsuboptimal.unsri.ac.id/index.php/
jlsolarticle/view/577/526

Byc A., Novo P., KyLe C. 2023. Caring for
Cinderella — Perceptions and Experienc-
es of Peatland Restoration in Scotland.
People Nature 5(2): 302-312. https://doi.
org/10.1002/pan3.10141

HEN., Yan P, Liu C., Xu L., Li M., VaN MEER-
Beek K., ZHou G., ZHou G., Liu 5., ZHOU
X., LS., Niv S., Han X, BuckLEY T.N.,
Sack L., Yu G. 2023. Predicting Ecosys-
tem Productivity Based on Plant Com-
munity Traits. Trends in Plant Science
28(1). 43-53. https://doi.org/10.1016/].
tplants.2022.08.015

Holipi, ARMmanTOo M.E., DAaMIRI N., PUTRAN-
To D.D.A. 2019. Characteristics of Se-
lected Peatland Uses and Soil Moistures
based on TVDI. Journal of Ecological
Engineering 20(4): 194-200. https://doi.
org/10.12911/22998993/102987

HoLipi 2019. The Level of Drought and Fire
Risk in Various Types of Peat Landuses.
PhD thesis, Sriwijaya University, Indone-
sia. 108 p. (in Indonesian).

JumeDpl H. 2017. Water Management on Oil
Palm Plantation in Peatland Areas. Sri-
wijaya University, PhD thesis. Indonesia.
154 p. (in Indonesian).

PMRA (PeEaT AND MANGROVE RESTORATION
AGENCY) 2022. Performance Report of
Peat and Mangrove Restoration Agency
[Laporan Kinerja. Badan Restorasi Gam-
but dan Mangrove 2022]. 113 p. (in Indone-
sian). https://brgm.go.id/publikasi/

WiLpDayana E., ARmanTO M.E. 2018a. Leb-
ak Swamp Typology and Rice Production
Potency in South Sumatra. Agriekonomika
7(1): 30-36. https://doi.org/10.21107 /agrie-
konomika.v7i1.2513

WiLpavana E., ArRmanTo M.E. 2018b. Dy-
namics of Landuse Changes and General
Perception of Farmers on South Sumatra
Wetlands. Bulgarian Journal of Agricultural
Science 24(2): 180-188. http:/iwww.agro-
journal.org/24/02-02.html

WiLpayana E., ARmanTO M.E. 2018c. For-
mulating Popular Policies for Peat Resto-
ration based on Livelihoods of Local Farm-
ers. Journal of Sustainable Development
11(3): 85-95. https:/idoi.org/10.5539/JSD.
V11N3P85

WiLpavana E., ARmanTOo M.E. 2018d. Utiliz-
ing non-timber extraction of swamp forests
over time for rural livelihoods. Joumnal of
Sustainable Development 11(2): 52-62.
https://doi.org/10.5539/jsd.v11n2p52

WiLDavaNA E., ARMmanTO M.E. 2021. Empow-
ering Indigenous Farmers with Fish Farm-
ing on South Sumatra Peatlands. HABITAT
32(1): 1-10. https://Doi.Org/10.21776/
Ub.Habitat.2021.032.1.1

WiLpavana E., ARmanTo MLE., ZaHRI |, ADRI-
ANl D., Syakina B. 2019. Socio Economic
Factors Causing Rapid Peatlands Degra-




Elucidating indigenous farmers’ avoidance of deep peatlands for food crop farming ... 15

dation in South Sumatra. Sriwijaya Journal
of Environment 3(3); 87-95. http://dx.doi.
org/10.22135/sje.2018.3.3.87-95

WiLbavana E., ARmanTo M.E., ZuLkiFLi |, Ra-
piaTmoKO | A., Umar S. A., Syakina B.,
OkTavia, R., SARI E. 2018. Surviving Strat-
egies of Rural Livelihoods in South Suma-
tra Farming System, Indonesia. E3S Web
of Conferences 68, 02001. 9 p. https://doi.
org/10.1051/e3sconf/20186802001

Yan P., FERNANDEZ-MARTINEZ M., VaN MEER-
BeEEK K., Yu, G., MicLiavacca M., HE N.
2023. The Essential Role of Biodiversity
in the Key Axes of Ecosystem Function.
Global Change Biology 29(16). 4569-
4585. https://doi.org/10.1111/gcb. 16666

ZHANG L., SonG J., Hua X, LI X., MAD., DiNG
M. 2022. Smallholder rice Farming Practices
Across Livelihood Strategies: A Case Study
of the Poyang Lake Plain, China. Journal
of Rural Studies 89: 199-207. https://doi.
org/10.1016/J Jrurstud.2021.12.001

ZUHDI M., ARMANTO M.E., SETIABUDIDAYA D,
NeupianTORO N., SunNGkono S. 2019.
Exploring peat thickness variability us-
ing VLF method. Journal of Ecological
Engineering 20(5): 142-148. https://doi.
org/10.12911/22998993/105361

ZuHDI M. 2019. Spatial Modelling of Peat
Thickness based on Electromagnetic
Waves. PhD thesis, Sriwijaya University,
Indonesia. 116 p. (in Indonesian).




Artik1425b

ORIGINALITY REPORT
1 % 1 % 1 % O%
SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

1%

* gggi.org

Internet Source

Exclude quotes Off Exclude matches <1%

Exclude bibliography On



