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Abstract: Moss plants can live well in areas that have high humidity. The Dutch Guesthouse which is located in 

the Sultan Adam Mandiangin Forest Park area has high humidity because the area has lots of dense plants, so it is 

a suitable habitat for the living nature of moss plants. This study aims to describe and identify the various species 

of moss found in the area of study. Data collection was carried out using the exploring method, followed by deter-

mining and identifying each sample of the moss plants found in the laboratory. Data analysis was carried out 

descriptively and identifying species with reference to the relevant literatures. The results found 10 species of 

mosses belonging to 7 different families, both found in tree, rock and soil habitats. The species found were: Calym-

peres tenerum, Calymperes afzelii, Hyophila apiculata, Hyophila involuta, Ectropothecium falciforme, Octo-

blepharum albidum, Philonotis hastata, Acroporium secundum, Lejeunea lamacerina, and Thysananthus sp. The 

results of this study are expected to provide information about the variety and biodiversity of mosses in South 

Kalimantan. 
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1. INTRODUCTION  

Moss plants (Bryophyta) are members of 

the division of lower plants. Mosses occupy 

the second place after flowering plants in the 

kingdom Plantae. The number of moss plants 

recorded in the world is approximately 

18,000 species, and around 1,500 species of 

moss are found in Indonesia. Indonesia is a 

tropical rain forest area that has optimal hu-

midity for moss habitat [1]. 

The habitat of mosses is quite diverse, 

they can be found on the ground, attached to 

rocks, on large trees, and are often found in 

weathered wood. Bryophytes habitat requires 

moist and wet environmental conditions [2]. 

Moss plants can live well in areas that have 

high humidity. This high ability to live is 

what makes moss plants often referred to as 

pioneer plants, because moss plants are able 

to start life in arid areas and then be followed  

 

 

by various other plant species in the region 

[3]. 

Moss plants are one of the important com-

ponents in tropical mountain forest areas that 

play a role in water balance and forest nutri-

ent cycles [4]. In addition, moss plants also 

act as bio-indicators of environmental pollu-

tion [5]. This is because mosses are sensitive 

to environmental changes [6]. 

Sultan Adam Forest Park (Tahura) is lo-

cated in the East Mandiangin Village area, 

Karang Intan District, Banjar Regency, South 

Kalimantan. Tahura is one of the areas that is 

used as an educational forest and is over-

grown by various types of plants. Tahura is a 

highland area that has optimal humidity so it 

is very suitable as a habitat for moss to grow. 

However, the question is, what types of moss 

plants are found in the Sultan Adam Forest 
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Park (Tahura) area. Therefore, a study was 

conducted on the various types of moss plants 

in the region. 

This study aims to describe and identify 

the types of moss found in the Forest Park 

area. The results of this study are expected to 

provide information about the biodiversity of 

mosses in South Kalimantan. 

 

2. MATERIALS AND METHODS 

The samples observed were moss plants 

that were found attached to the surface of 

trees, on rocks, or growing on the ground in 

the Sultan Adam Mandiangin Grand Forest 

Park area. For sampling using a scraper, cam-

eras for documentation, and detailed observa-

tion using microscopes and photo micro-

scopes. 

The research was carried out from January 

to June 2023 at the Dutch Pesanggrahan 

which is in the Sultan Adam Mandiangin For-

est Park area. Moss sampling was carried out 

using the exploration method, namely by ex-

ploring the paths around the Dutch Pesang-

grahan area in Mandiangin Forest Park. 

When making observations, samples were 

documented in their habitat and then taken 

and brought to the laboratory. In the labora-

tory, the moss plants were observed morpho-

logically and microscopically regarding the 

shape and structure of the thallus, phylloid 

form, and their reproductive organs, then they 

were described and identified and classified 

down to the family level.  

 

3. RESULTS AND DISCUSSION 

The results found 10 species belonging to 

7 families of mosses in the Dutch Pesanggra-

han, Sultan Adam Mandiangin Forest Park 

obtained as shown in table 1. 

 

Table 1. Variety of bryophytes found 

Class Familia Species Name Habitat 

Bryopsida 

Calymperaceae Calymperes tenerum Tree 

Calymperes afzelii Tree 

Pottiaceae Hyophila apiculata Tree, soil 

Hyophila involuta (Hook.) A. Jaeger Rocks 

Hypnaceae Ectropothecium falciforme Tree 

Octoblepharaceae Octoblepharum albidum Tree 

Bartramiaceae Philonotis hastata Rocks 

Sematophyllaceae Acroporium secundum Tree 

Hepaticopsida 
Lejeuneaceae Lejeunea lamacerina Tree 

Thysananthus sp. Soil 

 

The characteristics of the Moss (Bryo-

phytes) studied in the Sultan Adam Mandi-

angin Forest Park Area and observations with 

a microscope at the Biology Laboratory of 

the FKIP, University of Lambung Mangku-

rat, showed a clear morphological difference. 

These characteristics can be seen from the 

morphology and structure of the thallus of the 

moss plant, its phylloid form, its reproductive 

organs, and its habitat. The results showed 

that there were 8 types of mosses belonging 

to the Bryopsida group, and 2 types of leafy 

liverworts (Leafy hepaticae) belonging to the 

Hepaticopsida mosses. 

Variety of Bryophytes in the Forest Park 

Area of Sultan Adam Mandiangin 

Bryophytes found in the Sultan Adam 

Mandiangin Forest Park area are as follows. 

 

1. Calymperes tenerum 

  
(Magnification: 30x) 

 
(Magnification: 10x) 

Figure 1. Calymperes tenerum: (A) habitus 

(B) leaves (C) stem and rhizoids 

 
A 
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Based on the observations, it was found 

that the gametophyte phase consisted of 

leaves, stems and roots. The morphology of 

the leaves is dark green, the shape of the 

leaves is lanceolate, with flat edges and ta-

pered ends. The stem is not clearly visible. 

This type of moss has thread-like rhizoids. At 

the time of the study there was no sporophyte 

phase and no gemmae were found at the tip 

of the leaf. This moss is found attached to the 

surface of the tree. 

Calymperes tenerum is found at the base 

of tree substrates and is found in agricultural 

areas and rubber forests. In addition to the 

tree substrate, it can be found in rocks, soil, 

and rotting wood. Stems grow upright and ac-

rocarp [7]. Rhizoids when observed are like 

threads firmly attached to the substrate. The 

leaves when measured have a length of 1.4 

mm, green color, lanceolate shape, and flat 

edges [1]. According to [8] vegetative propa-

gation of this moss uses gamma. Gammae has 

a round, thorn-like shape at the tip of the leaf, 

which is the hallmark of this type. 

 

2. Calymperes afzelii 

   
(Magnification: 30x) 

 
(Magnification: 10x) 

 
(Magnification: 40x) 

Figure 2. Calymperes afzelii: (A) habitus (B) 

leaves (C) stems and rhizoids (D) adaxial 

shoots (gemmae) 

 

The results of observations found that the 

gametophyte phase consists of phylloid and 

stem. Phylloid are yellowish green in color 

with lanceolate shape, flat edges, and tapered 

ends. It has an upright stem resembling a rhi-

zome. At the time of the study, there was no 

growing sporophyte phase but there were 

adaxial shoots at the tips of the leaves. This 

moss is found attached to the surface of the 

tree. 

The Calymperaceae family generally 

grows in groups with upright stems, is rarely 

found creeping and is usually found growing 

on tree trunks [9]. The rhizomes are red to 

yellowish brown [10]. Flat leaf edge, in the 

thick part ending under the leaf tip, blunt leaf 

tip and visible gemma. Gemma is generally 

adaxial at the tip of the leaf tip rolled hugging 

the costa, the base of the leaf is upright with 

a yellowish-green leaf color [6]. Calym-

peraceae has two types of propagation tools, 

namely generative propagation tools in the 

form of spores and vegetative propagation 

tools in the form of buds (gemmae) which are 

found at the tips of the leaves [11]. 

 

3. Hyophila apiculata 

  
(Magnification: 30x) 

 
(Magnification: 30x) 

 
(Magnification: 40x) 

Figure 3. Hyophila apiculata: (A) habitus (B) 

leaves (C) capsule and setae (D) peristomal 

teeth 

 

Observation results of Hyophila apiculata 

moss found that the gametophyte phase in the 

form of stems, leaves and rhizoids was also 

found in the sporophyte phase in the form of 

seta and capsules. The morphology of the 

leaves is light green, lanceolate in shape with 

flat edges and tapering ends. Moss stems and 

roots are covered with piles of leaves. Seta 

are reddish brown, the capsule is located at 

the end of the seta, the capsule with peristome 

teeth is brownish while the capsule with ca-

lyptra is light green. This moss is found on 

the ground and is also attached to weathered 

trees. 

This moss can be found attached to soil 

substrates, rocks, and dead wood substrates 

[10]. Hyophila apiculata moss has a light 

green color, the arrangement of the leaves is 
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alternate with flat leaf edges, the tips of the 

leaves are tapered and curved [12]. This spe-

cies has an oval-shaped sporangium. The 

stems of this moss are very short and covered 

in leaves so they are not visible [4]. 

 

4. Hyophila involuta  

  
(Magnification: 10x) 

 
(Magnification: 30x) 

Figure 4. Hyophila involuta: (A) habitus (B) 

leaves (C) stem 

 

The results of the observations found that 

the gametophyte phase consisted of leaves 

and stems. The leaves are yellowish green, 

oval in shape with flat edges and tapering 

ends. The stems of this moss are very short 

and covered with piles of leaves. No sporo-

phytes were found at the time of observation. 

This moss is found on the surface of rocks 

and lives in groups. 

Hyophila involuta is found on rock sub-

strates in agricultural areas and grows in 

groups. The light green leaves spread when 

moist and curl when dry [10]. The phase 

found is only the gametophyte. Rhizoids are 

like threads attached to the substrate. The 

stem is almost invisible because it is covered 

with leaves. The leaves are light green, oval 

in shape, flat at the edges, and tapered at the 

ends [1]. In the Hyophila genus, the upper 

stem is green and the lower part is red to red-

dish brown or dark green [6]. 

 

5. Ectropothecium falciforme 

   
(Magnification: 10x) 

 
(Magnification: 40x) 

 
(Magnification: 40x) 

Figure 5. Ectropothecium falciforme: (A) 

habitus (B) stem (C) leaves (D) capsules and 

setae 

 

The results of observations of Ectropothe-

cium falciforme moss found gametophyte and 

sporophyte phases. In the gametophyte phase 

found parts in the form of leaves and stems, 

while in the sporophyte phase found seta and 

capsules. The leaves are yellowish green, 

oval in shape, flat edge and tapered tip. The 

stems are very short and branched, spreading 

on the substrate and covered with leaves. Se-

tae are reddish in color. The capsule is lo-

cated at the end of the seta, oval in shape with 

a light green color with a calyptra at the end. 

This moss was found creeping on rotting 

dead trees. 

Ectropothecium falciforme moss grows 

spreading in a dense arrangement forming 

like a woven braid. The leaves are stacked 

small, oval in shape, the layout of the leaves 

alternates around the branches [6]. The leaves 

are oval in shape with a pointed tip. The 

stems are almost invisible because they are 

covered with a mass of leaves and creep on 

the surface of the substrate. Rhizoids are 

shaped like threads [1]. The capsule is located 

at the end of the seta, slightly curved oval 

with calyptra at the end [13]. 

 

6. Octoblepharum albidum  

  
(Magnification: 30x) 

 
(Magnification: 30x) 

Figure 6. Octoblepharum albidum. (A) habi-

tus (B) leaves (C) stems and rhizoids 

Observation results only found the game-

tophyte phase in the form of leaves and 

stems. Leaves are pale green, striped with flat 

edges and tapering ends. Very short stem. 

Rhizoids are not visible during observation 

because they are covered by leaves. No spo-

rophytes were found at the time of observa-

tion. This moss lives in groups and is found 

attached to the surface of tree trunks. When 
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found this moss grows with other types of 

moss colonies side by side. 

Octoblepharum albidum is a lichen that 

lives attached to trees. According to [14] 

which states that the leaves on this moss look 

thick and shiny. This moss has a light green 

color to tend to pale green, the leaf arrange-

ment spreads in a line shape [15]. The stem is 

not visible because it is covered with leaves. 

Rhizoids have a thread-like shape and are 

firmly attached to the substrate [1]. The phase 

found in the field was only the sporophyte but 

according to [10] that in Octoblepharum al-

bidum moss it has long setae and ovoid cap-

sules, shiny brown when ripe. 

 

7. Philonotis hastata 

  
(Magnification: 30x) 

Figure 7. Philonotis hastata: (A) habitus (B) 

leaves and stems 

 

The results of the morphological observa-

tions of this moss, namely, found parts in the 

form of leaves and stems. The leaves are yel-

lowish green, lanceolate in shape, flat at the 

edges and tapering at the ends. The stem is 

straight and not branched. No sporophytes 

were found at the time of observation. This 

moss is found attached to moist rocks. 

Philonotis hastata habitat in moist and wet 

soil, as well as rocks. The sporophyte consists 

of a leg, seta and capsule. The capsule is pyr-

iform, horizontal, slightly hanging [16]. This 

moss has slender, upright stems. Leaves curl 

to stem evaporation when dry, lanceolate 

shape, leaf tips pointed, leaves have flat 

edges. The arrangement of the leaves is a 

very tight spiral [4]. Leaves are green when 

young and yellowish when old. Rhizoid like 

threads attached to the substrate [1]. 

 

 

 

 

8. Acroporium secundum  

  
(Magnification: 10x) 

 
(Magnification: 30x) 

Figure 8. Acroporium secundum: (A) habitus 

(B) stem (C) leaves 

 

The results of observations of the mor-

phology of this moss, namely, found parts of 

the leaves. The leaves are light green, lance-

olate in shape, flat edge and pointed at the 

end. The rhizoids and stems were not clearly 

visible at the time of observation because 

they were covered with leaves. No sporo-

phytes were found at the time of observation. 

During the research, this species was found 

growing creeping on weathered tree trunks. 

Acroporium secundum belongs to the 

Sematophyllaceae family which can grow in 

moist forests, bark, and is rarely found on 

rocks [17]. Acroporium secundum has glossy 

green or yellowish green leaves, ovate to lan-

ceolate in shape. Rhizoids are shaped like 

brown threads attached to the substrate [18], 

stems brown, almost invisible because they 

are covered with leaves, and grow creeping. 

According to [1] Acroporium secundum elon-

gated seta is brownish green. The capsule is 

elongated and green in color. 

 

9. Lejeunea lamacerina 

  
(Magnification: 30x) 

Figure 9. Lejeunea lamacerina: (A) habitus 

(B) leaves 

 

The results of observations of the mor-

phology of this moss, namely, found only 

parts of the leaves. The leaves are pale green, 

oval in shape like fish scales, flat edge and 

rounded tip. Stems and rhizoids are not visi-

ble at the time of observation because they 

are covered by leaves. The sporophyte phase 

was not found during observation. During the 

research, this species was found growing on 

the surface of tree bark. 
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Lejeunea lamacerina is a liverwort plant 

from the Lejeuneaceae family. Lejeunea 

lamacerina is commonly found on rocks and 

trees in areas around rivers, as well as forest 

areas in hilly areas. This moss plant is an ep-

iphytic plant that grows attached to tree 

trunks [19]. 

Lejeunea lamacerina has the characteris-

tics of stems that grow creeping and have 

lobes that function as water pockets for ab-

sorption, water storage, and to reduce the risk 

of drought so that they can survive well [20]. 

Rhizoids are fine brown hairs that stick 

firmly to the substrate. Stems creep on the 

substrate and are covered by an arrangement 

of leaves. The leaves are pale green, the leaf 

arrangement is neat, the shape is oval, the 

edges are flat, and the tip is blunt [1]. 

 

10. Thysananthus sp  

  
(Magnification: 10x) 

 
 (Magnification: 30x) 

Figure 10. Thysananthus sp: (A) habitus (B) 

stem (C) leaves 

 

The results of morphological observations 

on this leafy liverwort were found only the 

leaves. The leaves are light green, ovoid in 

shape, flat edge and rounded tip. The leaves 

are stacked parallel. Rhizoids and stems were 

not observed at the time of observation be-

cause they were covered with leaves. No spo-

rophytes were found at the time of observa-

tion. During the research, this species was 

found growing on the surface of tree bark. 

Thysananthus sp is part of the Lejeu-

neaceae family, this plant is characterized by 

convex leaves, with rolled lobule edges [21]. 

It has leaves that are light brownish green, 

lobes rounded to oval, edges flat, ends 

rounded to tapered, in the center there are 

several rows of cells resembling leaf veins 

(vittae) [22]. This moss plant is epifit by at-

taching to tree trunks that are still alive or 

dead. Tropical lowland rain forest areas are 

the right areas for this moss to grow [23]. 

 

Abiotic Factors in the Sultan Adam Man-

diangin Grand Forest Park Area 

The survival of moss plants is influenced 

by the environmental conditions of the habi-

tat in accordance with the adaptability of 

these plants. The following are the results of 

measuring environmental parameters in the 

Sultan Adam Mandiangin Forest Park area 

which can be seen in table 2. 

 
Table 2: Table of environmental parameters 

No. Parameter Unit Range 

1. Light intensity Lux Min 8450-8890 

Max 14.590-18.540 

2. Soil pH - 6,4-6,5 

3. Soil moisture % 76%-80% 

4. Air humidity % 71%-77% 

5. Venue Altitude Mdpl 315 

6. Air temperature ℃ 27-29℃ 

 

Based on the measurement results, light 

intensity ranged from 8,450-18,540 lux, soil 

pH ranged from 6.4-6.5, soil moisture ranged 

from 76-80%, air humidity ranged from 71-

77%, altitude 315 masl and temperature air 

27-29℃. 

The existence of moss (Bryophyta) is in-

fluenced by abiotic factors such as light in-

tensity, where moss will grow optimally at a 

light intensity of 10,000 lux or 795 Cd to help 

the photosynthesis process [24]. Moss plants 

will grow optimally at air temperatures of 10-

30°C, air humidity in the  rang    e of 70-98%, 

optimum soil moisture for moss growth of 

50-80% [25]. Soil pH ranges from 4.3-8.3 

[26], and elevation below 1000m [10]. Lower 

soil temperature can help average water evap-

oration and root growth, while altitude can af-

fect climate [24]. 

Based on the results of environmental pa-

rameter measurements, it is known that the 

Sultan Adam Mandiangin Grand Forest Park 
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has suitable habitat and supports moss 

growth. 

4. CONCLUSION 

From the results variety of Bryophytes 

found in the Dutch Pesanggrahan which is lo-

cated in the Sultan Adam Mandiangin Forest 

Park area, can be concluded that there are 10 

species out of 7 familia, both in tree, rock and 

soil habitats; that is, Calymperes tenerum, 

Calymperes afzelii, Hyophila apiculata, Hy-

ophila involuta, Ectropothecium falciforme, 

Octoblepharum albidum, Philonotis hastata, 

Acroporium secundum, Lejeunea lamacer-

ina, and Thysananthus sp. 
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