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Agronomy character of Purun Bajang in humid tropical habitat
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Abstract

Purun bajang (Eleocharis sp.) grows abundantly in swamps and peatlands. The research aims to identify the agronomic characteristics of purun bajang
which are influenced by differences in the natural habitat where it grows. The research method used descriptive research carried out in five humid
tropical natural habitats in Kutai Kartanegara Regency, East Kalimantan. Data was obtained from 25 samples in each habitat. The agronomic character
of purun bajang which is influenced by differences in soil pH is the percentage of the number of flowers per clump. The natural habitat with the highest
soil pH 5.6, has the lowest average percentage of flowers per clump, 43.40%. The highest average stem length of purun bajang (133.80 cm) and the
largest stem diameter (0.39 cm) are found in habitats with a soil pH of 5.6. Improving the soil pH value can be considered to lengthen and enlarge the
stems. The characteristics of the natural habitat for the growth of purun bajang are waterlogged land with a height of 26.8-36 cm, water pH 4.5-6, soil
pH 3.4-5.6, pyrite content of 0.06%-0.26%, and open land without shade.
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Introduction

Purun plants, including purun bajang (Eleocharis sp.),
are wild plants that thrive in swamp and peatland areas.
Purun has high ecological and economic value.
Specifically, purun bajang has not been widely utilized by
the community and is increasingly under pressure from
population loss due to the degradation of its natural
habitat. There is limited research reporting information on
purun bajang plants. Generally, purun plants have
ecological benefits as raw materials for organic fertilizers,
biofilters, and phytoremediation because they can absorb
heavy metals such as lead (Pb), cadmium (Cd), and zinc
(Zn) (Dhonanto et al. 2022) (Asikin & Thamrin 2012).
They can also be used as pest trap plants and as habitats
for natural enemies (Asikin & Thamrin 2012) (Prihatini et
al. 2011) (Adhi 2018). Purun plants are very useful as
accumulators of lead found in water. Lead is accumulated
through the absorption process of the purun plant roots,
which produce specific peptide compounds called
phytochelatins. The lead content in purun plants serves as
a bioindicator of water pollution (Prihatini et al. 2011).

In addition to their ecological benefits, the economic
benefits of purun plants can also be harnessed by the
community using purun stems and flowers. There are
three types of purun commonly utilized by the community
in South and Central Kalimantan as raw materials for
weaving, namely purun tikus (Eleocharis dulcis Burm. f.
Hanschel), purun danau (Lepironia articulata Retz.
Domin), and purun bajang (Eleocharis sp.) (Harsono
2013, Dhonanto et al. 2022). These three types of purun
plants—purun danau, purun tikus, and purun bajang—are
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well-adapted to peatland habitats and grow wild and
abundantly in many underutilized areas (Irawan et al.
2014). The habitat of purun plants is predominantly found
in South Kalimantan, Central Kalimantan, West
Kalimantan, East Kalimantan, South Sumatra, and Riau
(Konsorsium PETUAH 2018).

Kalimantan island has several peatlands still
consisting of forests (mangrove, peat swamp, and
Industrial Plantation Forest (HTI)) and shrublands
covering an area of 2,402,362 ha (49.9%) and 1,373,563
ha (28.6%) respectively. East Kalimantan has peatlands
covering an area of 332,265 ha, which is 6.96% of the total
area of East Kalimantan (Ritung et al. 2011). The largest
peatland area is in Kutai Kartanegara Regency, East
Kalimantan, covering 235,862 ha (Bioma 2013).

The natural habitat of peatland and flooded swamps as
the growing area for purun bajang in East Kalimantan is
greatly influenced by humid tropical climate conditions.
A humid tropical climate is a condition in wet tropical
regions located between 15° N and 15° S latitudes. The
humid tropical climate area is characterized by relatively
high humidity, ranging from 75-90%, high rainfall, and an
average annual temperature ranging between 23-36°C in
both the Northern and Southern Hemispheres (Subagiyo
et al. 2019). This is reflected in habitat conditions through
soil acidity (pH) and the content of macro and
micronutrients in the soil, making the natural humid
tropical habitat generally characterized by low soil pH,
low chemical content, and low soil fertility. These specific
humid tropical habitat conditions are favorable for the
growth of the three types of purun. Therefore, exploration
and identification research on the agronomic
characteristics of purun bajang in different habitats in the
humid tropical regions of Kutai Kartanegara Regency,
East Kalimantan, Indonesia, is conducted to obtain
information on the agronomic characteristics of purun
bajang growing in its natural habitat.

http://dx.doi.org/10.23869/bphjbr.31.1.20252
Published by © PBI East Java. Open Access &' www.berkalahayati.org



Pujowati et al.

Methods

Time and location

The research was carried out from May to August
2022. The research location consisted of five natural
habitats where purun bajang grows, specifically in flooded
swamp areas located in Tenggarong District, Kutai
Kartanegara Regency. The analysis of soil pyrite content
was carried out in the Soil Science Laboratory, Faculty of
Agriculture, Mulawarman University.

Research tools and materials

The tools used included a camera, GPS, measuring
tape, ruler, caliper, digital pH meter, color table,
magnifying glass, raffia string, sticks, soil auger, digital
scales, test tubes, digestion tubes and digestion block,
centrifuge, flame photometer, AAS, and UV-VIS
spectrophotometer. The materials used were purun bajang
plant samples and soil samples from each purun bajang
habitat.

Research methods

The determination of the research locations was done
purposively, i.e., deliberately. The locations were chosen
based on the presence of purun bajang growing in those
areas. The selection of locations began with an exploration
of purun bajang habitats. The selection of the research
location is based on the extent of the peat swamp area
naturally covered by purun bajang. The area included in
the observation category must have a minimum size of
100m2, with purun bajang grows naturally. Next, after five
natural habitats where purun bajang grows were
identified, and observation points for sample collection
were determined by creating blocks or plots/quadrants of
5m x 5m in each habitat. Five sample points were then
selected within each habitat (Figure 1). Each habitat
location had five sample points, totaling 25 samples. The
total number of purun bajang plant samples from the five
habitats was 125 samples.

observation
sample points

5x5 square
quadrant lines

Figure 1. Determination of observation points for purun bajang plant
samples

The observation of agronomic characteristics in purun
plants was carried out using two observation methods,
namely quantitative and qualitative methods, based on the
observation needs for each plant organ, including roots,
stems, leaves, flowers, and stolons. In addition to
observing the agronomic characteristics of purun bajang,
observations were also made on the biophysical

conditions of the natural habitats, which included location
coordinates, the presence of shade plants, soil pH, water
pH, soil pyrite content, water inundation height, and the
presence of other dominant vegetation or plants.

To determine the category of Purun vegetation
population, the first step was to survey and quantify the
population using methods like the transect method or
quadrat sampling. In this process, researchers counted the
number of Purun plants (e.g., Eleocharis species) within a
fixed area, typically in square meter plots. The next step
was to assess the density of the vegetation. A "very dense"
population was characterized by Purun plants occupying
more than 75% of the sampled area, indicated a
continuous or nearly continuous cover of Purun plants,
while a "moderately dense and spaced " population
covered around 50-75% of the area, implied a slightly less
dense but still substantial coverage. A" sparsely dense and
spaced" population was one where Purun plants occupied
less than 50% of the area and were spaced out, the
distribution of Purun with noticeable gaps between plants.
A "sporadic” population referred to individual plants
scattered sparsely over the area. This classification was
supported by studies such as those by Kushwaha et al.
(2003) and Denny & Wiegert (1986), which highlighted
how environmental conditions, particularly in wetland
ecosystems, influenced the density and distribution of
plants like Purun.

Data analysis

Data analysis was conducted descriptively, both
quantitatively and qualitatively. The data were presented
in the form of frequency distribution tables, histograms,
and standard deviation values. The use of descriptive
analysis in this research aimed to simplify and obtain an
overall picture of purun bajang plants in their natural
conditions as observed in the field. The standard deviation
(SD) value was determined using the following formula:

. Y(Xi— X)2
n—1

where S is Standard deviation, Xi is the i-th data point, X is the mean
of the data, and n is the number of samples

Results

Agronomic characteristics of Purun Bajang plants

The research results, including the average number of
stems per clump, stem length, and stem diameter of purun
bajang, are presented in Table 1.

The average number of stems (purun bajang) per
clump was highest in habitat 4 (LP4) with 19.16 stems per
clump and a standard deviation (SD) of +4.62. The longest
average stem length was found in habitat 3 (LP3),
measuring 133.80 cm with an SD of +10.62. The largest
average stem diameter was also in habitat 3 (LP3), at 0.39
c¢m with an SD of £0.01 (Table 1). However, the average
stem diameter did not differ significantly across habitats,
indicating that the stem diameter of purun bajang is
relatively consistent between clumps.
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Table 1. Average number of stems per clump, average stem length, and

average stem diameter of purun bajang

greater the potential number of flowers. The average
percentage of flowers per clump ranges from 43.40% to
61.54%. This suggests that the percentage of flowers per
clump is influenced by soil pH. Habitat 3 (LP3), with the
highest soil pH of 5.6, had the lowest average percentage
of flowers at 43.40% per clump.

Habitats ~ Average number  Average stem  Average stem diameter
of stems per clump  length (cm) (cm)
......... per clump....... e CMu e
LP1 8.40+3.34 111.90+13.67 0.31+0.02
LP2 9.28+4.04 103.66+14.68 0.34+0.02
LP3 16.48+3.17 133.80+10.23 0.39+0.01
LP4 19.16+4.62 68.19+17.13 0.25+0.02
LP5 16.60+3.42 9.75+6.59 0.29+0.02

Note: LP1 = Habitat 1, LP2 = Habitat 2, LP3 = Habitat 3, LP4
= Habitat 4, LP5 = Habitat 5

Purun bajang is classified as a monocotyledonous
plant. According to Tjitrosoepomo (2009), purun belongs
to the monocotyledoneae group, which generally has
stems with minimal diameter variation from base to tip.
Purun stems can grow to lengths of 50—200 cm (Rahmah
2021) and stem diameters of 2—8 mm (Steenis 2003).

The average number of leaves per clump and the leaf
length of purun bajang are shown in Table 2, while the
data on purun bajang flowers, including the length of the
inflorescence and the number of flowers per clump, are
presented in Table 3. The average number of stolons,
stolon length, and stolon diameter of purun bajang are
shown in Table 4.

Table 2. Average number of leaves per clum and average leaf length of
purun bajang

Habitats Average number of Average leaf length

leaves per clump

weeeperclump...... L cm.........
LP1 5.44+1.22 29.16+2.45
LP2 9.28+4.04 24.38+2.76
LP3 16.48+3.17 41.96+1.00
LP4 19.16+4.62 17.84+3.53
LP5 16.60+3.42 18.70+1.51

["Ex:
| ;1

Figur 2. (@) Purun Bajang Leaf Coverihg the Base of the Purun Stem,
and (b) Purun Bajang Stem Shoot with Leaf Layer

Table 3. Average length of compound flowers and average
number of compound flowers per clump of purun bajang

Habitats Average length of Average number of
compound flowers flowers per clump
.......... CM.ueeenenen. ceeeeper clum.......
LP1 3.22+0.44 4.04+1.34
LP2 2.70+0.59 5.64+2.43
LP3 2.79+0.47 6.80+1.39
LP4 2.01+0.19 8.88+1.49
LP5 1.64+0.23 8.16+0.98

Note: LP1 = Habitat 1, LP2 = Habitat 2, LP3 = Habitat 3, LP4 =
Habitat 4, LP5 = Habitat 5

Table 4. Average number of stolons per clump, average stolon length,
and average stolon diameter of purun bajang

Note: LP1 = Habitat 1, LP2 = Habitat 2, LP3 = Habitat 3, LP4 =
Habitat 4, LP5 = Habitat 5

The average number of leaves per clump was highest
in habitat 4 (LP4) with 19.16 leaves per clump and a
standard deviation (SD) of £4.62. The longest average leaf
length was found in habitat 3 (LP3), measuring 41.96 cm
with an SD of £1.00 (Table 2). The leaves of purun plants
are reduced to sheaths shaped like tubes, resembling
membranes that enclose the base of the stem. Sometimes,
they have rudimentary leaf blades, with asymmetrical tips,
reddish-brown to purple in color, and lack a ligule (Steenis
2003). The base of the purun stem is covered by single
leaves growing perpendicularly like a membranous sheath
covering the base, without a ligule. The leaves have
parallel veins that are rigid and follow the shape of the
stem (Tjitrosoepomo 2009). Purun bajang leaves are
shown in Figure 2.

The longest average length of the inflorescence was
found in habitat 1 (LP1), measuring 3.22 cm with a
standard deviation (SD) of +0.44. The highest average
number of flowers per clump was observed in habitat 4
(LP4), with 8.88 flowers per clump and an SD of +1.49
(Table 3).

The fewer the number of flowers per clump, the longer
the flower length tends to be. The number of flowers is
influenced by the number of stems; the more stems, the

Habitats  Average number Average Average stolon

of stolons per  stolon length diameter

clump
e perclump. .. cm..

LP1 3.50£1.95 4.63+24.04 0.35+0.19
LP2 1.72+1.08 37.09+21.94 0.33+£0.18
LP3 1.54+0.78 32.36+17.91 0.46+0.22
LP4 1.00£0.55 24.50+17.20 0.19+0.18
LP5 2.44+1.17 29.95+2.88 0.25+0.02

Note: LP1 = Habitat 1, LP2 = Habitat 2, LP3 = Habitat 3,
LP4 = Habitat 4, LP5 = Habitat 5

The highest average number of stolons per clump of purun
bajang was found in habitat 1 (LP1) with 3.50 stolons per
clump and a standard deviation (SD) of +1.95. The longest
average stolon length was observed in habitat 2 (LP2),
measuring 37.09 cm with an SD of £21.94, while the
largest average stolon diameter was found in habitat 3
(LP3), at 0.58 cm with an SD of +0.22. A larger stem
diameter correlates with a larger stolon diameter, though
the number of stolons is not influenced by the number of
stems. The data on the number of stolons per clump
indicates that the purun bajang observed in the five
habitats is a natural regeneration from purun bajang seeds.
This suggests that purun bajang can be cultivated through
generative propagation using seeds, in addition to using
rhizomes as planting material.
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References specifically for purun bajang are limited,
so the information used here is based on references for
other purun species, particularly purun tikus, which shares
many agronomic characteristics. Flowers of purun tikus
are located at the stem tips, similar to purun bajang. The
roots of purun tikus form rhizomes that stand vertically or
slant and grow closely with the stems and creeping shoots.
At 6-8 weeks, the rhizomes develop tillers (Steenis 2003).
Flowers appear after the tillers emerge above the water
surface, at a height of about 15 cm. After flowering, purun
tikus forms new rhizomes at the tips of the stolons, which
are about 12.5 cm long. At 7-8 months, the rhizomes
become non-productive, leading to the stems drying and
gradually dying (Balitbangtan 2011).

The five purun bajang habitat locations are relatively
close to residential areas (around 10-30m), characterized
by standing water, and far from river streams. The water
levels in these habitats fluctuate due to climatic influences
such as rainfall, drainage, and variations in the land
elevation of the swamps. The water height in the five
habitats ranges between 26.80-36.00 cm. Three habitats
(LP2, LP4, and LP5) have the same water pH of 6,
indicating slightly acidic conditions (Neina, 2019). These
locations also have the highest water pH levels. The soil
pH varies from 3.4 to 5.6, and the pyrite content in the soil
ranges from 0.06% to 0.26%. This indicates that purun
bajang habitats are swampy areas with low soil pH.
Swampy land is characterized by periodic or continuous
flooding, either naturally or due to poor drainage, yet still
supports vegetation growth. Flooding in swamps can be
caused by tidal seawater, rainwater accumulation, or river
overflow (Najiyati et al., 2005). Habitat 1 has the lowest
soil pH at 3.4 (very acidic) and the highest pyrite content
at 0.26%, suggesting it is still suitable for purun bajang
due to its dense population. Purun plants are often found
in acid sulfate soils and open, flooded swamp areas.
Suitable soil for purun growth includes clay or humus with
a pH of 6.9-7.3, although purun can also thrive in acidic
soils. Purun is specific to acid sulfate soils and is resistant

to high soil acidity (pH 2.5-3.5), serving as an indicator of
such soils. Pyrite (FeSy) is found in tidal areas and is stable
under reducing conditions. However, when groundwater
levels drop and pyrite in the upper soil layers is exposed
to aerobic conditions, oxidation occurs. This oxidation
process produces sulfuric acid, leading to highly acidic
soil conditions with pH levels ranging from 2-3. This
occurs because the reaction of pyrite with oxygen (O2)
releases large amounts of sulfate ions (SO4*) and
hydrogen ions (H*), drastically lowering the pH of the soil
or water. This likely happens when water levels in the
habitat drop or during soil sampling, causing pyrite in the
soil to react and affect the soil and water pH.

According to peat swamp references, the highest pyrite
content observed in the five purun bajang habitats is only
0.26%, well below the 0.75% threshold, indicating the
absence of a pyrite layer. These swamps are considered
potentially fertile and suitable for agriculture. The
predominant soil type in these swamps is alluvial soil,
formed by sedimentation from rainwater, river water, or
seawater. Swamps without peat soil and with pyrite layers
less than 50 cm deep are referred to as shallow sulfide
alluvial soils, also known as potential acid sulfate soils
(Widjaja, 1986; Cahyana & Destina, 2017; Fitzpatrick et
al., 2008).

All habitats are open areas without shade, with purun
populations ranging from sparse to very dense. Swamps,
including tidal swamps and peat swamps, are areas with
various specific plant species (Kurniadinata et al., 2024).
Other vegetation dominating the purun bajang habitats
includes Ferns (Anchistea virginica), Water spinach
(Ipomea aquatica), Sedge grass (Junfus effusus), Yellow
burr-head (Limnocharis flava), Torpedo grass (Panicum
repens), Rusty mimosa (Acacia pennata (L.)), and
Mimosa (Mimosa pudica).

Table 5. Physical and Biological Conditions of Natural Habitats of Purun Bajang

Habitat Location Shade Soil  Water Soil Water Dominant Habitat
Coordinates Plants pH pH Pyrite Level Vegetation
Content Height
Lat -0.445366° Long Without . -
LP1 116.996119° 33.00 4.5 34 0.26 Shade Very dense Ferns (Anchistea virginica)
Water spinach (Ipomea
. Moderately aquatica), Sedge grass
| 0
LP2 Lat -0.40613 Loong 35.00 6 3.71 0.08 Without dense and (Junfus effusus), Yellow
116.979718 Shade : -
spaced burr-head (Limnocharis
flava)
. Moderately Ferns (Anchistea virginica),
Lat -0.427124° Long Without .
LP3 116.989802° 30.25 5.8 5.6 0.09 Shade dense and Water splnac_h (Ipomea
spaced aguatica)
Lat -0.407777° Long Without Sparsely dense Torpedo grass (Panicum
LP4 116.970228° 36.00 6 4.05 0.06 Shade and spaced repens)
Torpedo grass (Panicum
Lat -0.409803° Long Without Sparsely dense repens), Rusty mimosa
LPS 116.97111° 26,80 6 49 0.09 Shade and spaced (Acacia pennata (L.)),

Mimosa (Mimosa pudica)

Note: LP1 = Habitat 1, LP2 = Habitat 2, LP3 = Habitat 3, LP4 = Habitat 4, LP5 = Habitat 5
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Conclusion

The agronomic characteristics of purun bajang
influenced by soil pH differences in its natural habitat
include the percentage of flowers per clump. The habitat
with the highest soil pH of 5.6 has the lowest average
flower percentage per clump at 43.40%. The highest
average stem length (133.80 cm) and largest stem
diameter (0.39 cm) were also found in the habitat with a
pH of 5.6. If the utilization of purun bajang focuses more
on using its stems, increasing the soil pH could be a
consideration. The bio-physical characteristics of the
natural habitat of purun bajang are flooded swamp areas
with water levels between 26.8-36 cm, water pH of 4.5-6,
soil pH of 3.4-5.6, pyrite content of 0.06%-0.26%, and
open areas without shade.

Acknowledgment

This research is part of a broader paludiculture
research project in East Kalimantan. Thanks are extended
to the Faculty of Agriculture at Mulawarman University
for facilitating this research.

References

Adhi, RK 2018, Purun tikus (Eleocharis dulcis) gulma yang bermanfaat,
Balai Besar Pelatihan Pertanian Binuang, him. 1-5.

Asikin, S & Thamrin, M 2012, ‘Manfaat purun tikus (Eleocharis dulcis)
pada ekosistem sawah rawa’, Jurnal Litbang Pertanian, vol. 3, no.1,
him. 35-42.

Badan Lithang Pertanian 2011, Purun tikus berpotensi perbaiki kualitas
air di rawa pasang surut. Edisi 6-12 April 2011, no. 3400 Tahun
XLI.

Bioma 2013, ‘Tipologi biofisik: Fasilitasi dan advokasi kesiapan
masyarakat dan pemerintah lokal dalam kerangka potensi proyek
REDD+ di Mahakam Tengah Kabupaten Kutai Kartanegara,
Kalimantan Timur’. Dokumen No. 03/Bioma-CCI1/2013.

Cahyana, D, & Destina, Y 2017. Trivia Rawa (11): Pirit. Balai Penelitian
Lahan Rawa. Banjar Baru.

Denny, M., & Wiegert, R. G. (1986). "Population Density and
Distribution of Sedge Species in Wetland Ecosystems." Ecology.
This paper provides insights into how different sedge species,
including Purun, are distributed in wetland ecosystems and how
environmental factors affect their population density.

Dhonanto, D, Pujowati, P, Nugroho, AG, Safitri, A, Indana, K, &
Kurniadinata, OF 2022, ‘Eksplorasi dan identifikasi purun danau
(Lepironia articulata) lokal sebagai adsorben alami pada iklim
tropika lembab di Kalimantan Timur’, Jurnal Agroteknologi, vol.

13, no. 1, him. 9-16.

Fitzpatrick, R, Marvanek, S, Shand, P, Merry, R, & Thomas, M 2008,
Acid sulfate soil maps of the River Murray below Blanchetown dan
Lakes Alexandrina and Albert when water levels were at pre-
drought and current drought conditions. CSIRO Land and Water
Science Report.

Harsono, D 2013, ‘Sifat fisis dan mekanis purun bajang sebagai
substitusi purun danau dan purun tikus’, Jurnal Riset Industri Hasil
Hutan, vol. 5, no. 2, him. 45-51.

Irawan, C, Ardiansyah & Hanan, N 2014, ‘Potensi hayati serat purun
tikus (Eleocharis dulcis) dalam proses adsorpsi kandungan logam
berat merkuri (Hg), TSS dan COD pada limbah cair pertambangan
emas’, Jurnal Konversi, vol. 3 no.1 him. 17-24.

Kushwaha, S. P. S., et al. 2003. "Vegetation Structure and Growth of
Wetland Plants in Peatlands of Central India." Wetlands Ecology
and Management. This study discusses how vegetation density and
distribution in wetland areas are influenced by environmental
factors such as water level and soil pH, which is relevant for
understanding Purun populations in peat swamp areas.

Konsorsium PETUAH, 2018, ‘Peningkatan daya saing teknis dan
ekonomi komoditi purun: Melestarikan kearifan lokal tradisi purun
untuk pemberdayaan masyarakat di lahan gambut’, Techincal
Module, MCA Indonesia.

Kurniadinata, Odit Ferry, Penny Pujowati, Donny Dhonanto, Agung
Enggal Nugroho, Apdilla Safitri, Khairu Indana, Eri Panca
Setyawan, and Suprianto Sutrisno. 2024. “The Quality of Taro
(Colocasia Esculenta) Corm Flour on Various Tropical Habitat”.
Asian Journal of Research in Agriculture and Forestry 10 (3):139-
46. https://doi.org/10.9734/ajraf/2024/v10i3306.

Najiyati, S, Lili, M, & Suryadiputra, INI 2005, Panduan pengelolaan
lahan gambut untuk pertanian berkelanjutan, Proyek Climate
Change, Forest and Peatlands in Indonesia, Wetlands International
— Indonesia Programmed dan Wildlife Habitat Canada, Bogor,
Indonesia.

Neina, Dora. (2019). The Role of Soil pH in Plant Nutrition and Soil
Remediation. Applied and Environmental Soil Science. 2019.
10.1155/2019/5794869.

Prihatini, NS, Krisdianto, Atika, S, Noor, A, Saddam, K, & Dian, TA
2015, ‘Potensi purun tikus (Eleocharis dulcis) sebagai biofilter’,
Proceedings Environmental Talk: Toward A Batter Green Living
2011, him. 154-165.

Rahmah, QA 2021. Eksplorasi dan identifikasi purun bajang pada habitat
tropika lembap, Skripsi, Universitas Mulawarman, Samarinda.
Ritung, S., Wahyunto, K. Nugroho, Sukarman, Hikmatullah, Suparto,
dan Tafakresnanto. 2011. Peta Lahan Gambut Indonesia Skala
1:250.000. Balai Besar Litbang Sumberdaya Lahan Pertanian.

Bogor, Indonesia.

Steenis, SCGGJ 2003, Flora, Pradnya Paramitha. Jakarta.

Subagiyo, L, Herliani, Sudarman, Haryanto, Z 2019, Literasi hutan
tropis lembab dan lingkungannya, Samarinda.

Tjitrosoepomo, G 2009, Morfologi tumbuhan, Gadjah Mada University
Press, Yogyakarta.

Widjaja, A 1986. ‘Pengelolaan lahan rawa pasang surut dan lebak’.
Jurnal Badan Litbang Pertanian, vol. 1, him. 1-9.

Berkala PENELITIAN HAYATI | Volume 31 | Number 1 | April | 2025

12



