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Abstract  

Ferns (Pteridophyta) are plants that can live easily in various habitats, both epiphytic, terrestrial and aquatic. The 

Puncak Gaduang Lubuk Basung area of Agam Regency is generally located in a lowland area, with the condition of 

the land having changed from hills to plantations and a place for taking soil for making bricks, but many types of 

ferns grow and develop in this area. The purpose of this study was to determine the types of ferns found in the 

Puncak Gaduang area, Lubuk Basung, Agam Regency and produce a valid herbarium. The method used in this study 

is a survey method with field observations first in taking ferns. The sampling technique is exploration, and the 4D 

model is used for the herbarium. The results of the study found 24 species of ferns consisting of 10 families, 4 

orders and 2 classes. The validity test on the herbarium is included in the valid category. It can be concluded that 

and the learning media in the form of a herbarium was suitable for use as a learning medium in schools. 
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INTRODUCTION 

Pteridophyta are plants that can be divided into three parts, namely roots, stems and leaves. 

Pteridophyta reproduce using spores which can be divided into two main parts, namely the vegetative 

organs which consist of roots, stems, rhizomes and leaves, the generative organs consist of spores, 

sporangium, and antheridium. arkogenium, the location of the sporangium of ferns is generally on the 

underside of the leaf and form brown or black clusters. These clusters of sporangia are known as the sorus 

to the leaf veins is a very important characteristic in classification Pteridophyta (Arini & Kinho, 2012; 

Yunita et al., 2022; Prasani et al., 2021). Pteridophyta can live in moist areas either on the ground, pines 

or attached (epiphytes) (Arini & Kinho, 2012; Apriyanti et al., 2017; Dewanti et al., 2020) . Pteridophyta 

have an important role both ecologically, economically and educationally. Ecologically, ferns have a role 

as a soil buffer for watersheds, maintain soil moisture, form humus, and protect the soil from erosion. Its 

economic role is as an ornamental plant, as medicine and also for daily needs as vegetables  (Arini & 

Kinho, 2012; Swastanti et al., 2017; Leki et al., 2022). 

Herbarium is a collection of plant samples preserved for long-term study, usually in the form of 

dried and pressed plants mounted on paper. There are two kinds of herbarium. They are dried and wet 

herbarium. Herbarium specimens are useful as references for plant identification and for the 

determination of plant locations and ranges, abundance, habitat, and flowering and fruiting periods. In 

other words, herbarium represents the plant well. Thus, it can be used as learning media. Many research 
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concluded that when students were using herbarium as learning media, it will be more effective than 

those who did not use it (Dikrullah et al., 2018; Dahlia & Janiarli, 2021; Mamu et al., 2022). Even more, 

now the development of the herbarium is not only in the form of physical but in the form of digital media 

(Setiawan et al., 2020; Widodo et al., 2022). Of course, it makes easier to access anytime, anywhere, and 

by anyone. 

Puncak Gaduang Lubuk Basung of Agam Regency has a beautiful and quite complete landscape. 

Lakes, seas, valleys, mountains, and forests lay out beautifully. In addition, the diversity of flora and 

fauna occupying the habitat (Pariwisata Sumut, 2020). However, this diversity of flora and fauna has not 

been properly recorded, especially for educational purposes. Flora and fauna in this area are still mostly 

used for tourism purposes. One of the diversity of flora that can be explored is Pteridophyta. The air is 

cool and tends to be humid, allowing for the habitat of Pteridophyta. Information on the diversity of 

Pteridophyta in Puncak Gaduang Lubuk Basung of Agam Regency will be more useful if it is recorded 

properly. Besides that, it can also be an added value for this area, namely being an educational tour. With 

the hope of attracting more tourists to visit. 

Pteridophyta learning media can be used as education tool, Pteridophyta is also one of the materials 

in biology for class X SMA/MA Basic competence 3.8, namely grouping plants into divisions based on 

common characteristics and relating their roles in life. However, research by Leki et al. (2022) states that 

students' knowledge of Pteridophyta is still very minimal, this is because teachers tend to explain material 

in general and only use textbooks without additional media sources, so students do not understand 

Pteridophyta material. Based on this, other media sources are needed to support the learning process so 

that students can understand Pteridophyta material easily and effectively. So this study aims to identify 

Pteridophyta in the Puncak Gaduang Lubuk Basung area of Agam Regency, the results of which will be 

used as a biology learning media, namely the herbarium. 

METHOD 

This research was conducted in 2 stages, namely exploration and RnD for making learning media.  

RnD in education research is a process used to develop and validate educational products. The steps of 

this process are usually referred to as the R & D cycle, which consists of studying research findings 

pertinent to the product to be developed, developing the products based on these findings, field testing it 

in the setting where it will be used eventually, and revising it to correct the deficiencies found in the field-

testing stage. Exploratory research was carried out using the cruising method where researchers walked 

starting from a predetermined point with a radius of 250 m towards the hill. Until the Pteridophyta were 

found, 3 samples were taken each to be identified. For those that could not be identified in the fiels, then 

they were being made into a herbarium.  

Pteridophta identification using supporting books and journals. After all the samples were obtained 

from the field, they were then labeled and important data and information recorded for ferns whose 

species were already known. Then it is preserved by arranging it on newsprint one by one from the 

samples obtained. Then put it in a 50 kg plastic and sprinkle the spirit evenly, tie the plastic and tape it so 

that air does not come in and out. Then clamp the plastic containing the sample using cardboard / 

plywood then tie it again with raffia ropethe samples were brought to the laboratory and then dried at 

room temperature. After drying, it is sewn onto mounting paper measuring 30 x 40 cm and equipped with 

a specimen identification label. Samples taken and used as a herbarium are only for different species. 

This is to minimize non-conservational sampling. 

To determine the feasibility of the media being developed, trials were carried out to obtain input 

from experts and users. The media must be validated by material experts related to the results of the 

analysis of the structure and meaning of the text structure as teaching material. Furthermore, to media 

experts who can provide an assessment of the feasibility of the structure and components of media 

products. The validation results were adjusted and repaired to be tested as a learning medium. After 

making learning media, the media is tested by experts to find out whether the media is effective and 
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feasible to be used as learning media. The media was tested by 3 experts. The data obtained from the 

results of the expert validation questionnaire on the feasibility test of learning media uses the following 

formula: 

                 
                     

                   
      

 

RESULT AND DISCUSSION  
 

Based on the results of research that has been carried out on Pteridophyta in the Puncak Gaduang 

area, Lubuk Basung, Agam Regency it was found 24 species consisting of 10 families, 4 orders and 2 

classes. Pteridophyta obtained can be seen in Figure 1. 

 

     

     

    
 

     

  
  

 

Figure 1. (A) Selaginella willdenowii (B) Gleichenia linearis(C) Dicranopteris flexuosa (D) Asplenium nidus (E) 

Adiantum humile (F) Pityrogramma calomelanos (G) Pyrrosia lanceollata (H) Pyrrosia adnascens (I) Pyrrosia 

piloselloides (J) Pteris longifolia (K) Crypsinus taeniatus (L) Phymatosorus scolopendria (M) Diplazium 

esculentum (N) Vittaria lineata (O) Vittaria zosterifolia (P) Nephrolepis biserrata (Q) Christella dentata (R) 

Thelypteris palustris (S) Thelypteris simulata (T) Davallia denticulata (U) Blechnum serrulatum (V) Pleocnemia 

irregularis (W) Lygodium circinatum (X) Lygodium microphyllum. (Source: personal documentation) 
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The first found is Selaginella willdenowii, Selaginella willdenowii has upright rhizome, scaly, 

branching irregularly. Leaf type macrophile, green in color, oval in shape, not too covering the surface of 

the stem, clustered at the end of the stem so that it appears to cover the stem, stem with smooth scales and 

erect. Sporangium is collected in the form of srobilus located at the end of the leaf. Live terrestrial in the 

open. The benefits of this fern are used for ornamental plants as a ground cover, the young leaves can be 

used as vegetables and also for herbal medicine and medicine for the Javanese people (Karim, 2022) 

(Wijayanto, 2014; Krisnawati et al., 2021; Karim et al., 2022). Gleichenia linearis has a short stalk, 

dichotomously branched, and slender. The leaves are pinnatus, the position of the leaves is opposite, the 

base of the pinna is united with the other pinna, the leaves are green. Sorus is located below the surface of 

the leaf, round in shape and life is terrestrial (Hasibuan et al., 2016; Wahyuningsih et al., 2019; Pradipta 

et al., 2020). Dicranopteris flexuosa has leaves that are thin, short, the position of the leaves are opposite 

each other, and has supporting leaves. Stems are short, light brown in color, the rhizomes spread but do 

not form large groups (clusters). Spores are round and are under the surface of the leaves. Live terrestrial 

and This nail is useful for additional decoration, decoration, strong stems can be used as woven  (da Silva 

et al., 2011; Krisnawati et al., 2021; Marpaung & Susandarini, 2021). 

Asplenium nidus has short rounded rhizomes attached to the host, covered with brown scales. 

Spores are wavy and light brown located under the surface of the leaf (superficial) attached along the leaf 

veins. Macrophile leaves, very short petioles covered with hairs. fine hairs, pointed leaf tips, wavy and 

shiny edges, epiphytic living. The benefits of this plant are as house ornamental plants, treating swelling 

and bruising (Arini & Kinho, 2012; Pranita et al., 2017; Raunsay et al., 2020). Adiantum humile has a 

short creeping rhizome. Bipinate leaves, leaves arranged alternately slightly overlapping, leaf edges 

serrated. Petiole blackish brown, short. Sori are marginal, disjointed, located below the leaf surface, 

arranged at the edge of the leaf. Living terrestrial and can be used for decoration and decoration 

(Ayatusa’adah & Dewi, 2018; Marpaung & Susandarini, 2021; Andries et al., 2022). Pityrogramma 

calomelanos has blackish brown rhizomes, erect, short, has stiff dark brown hairs. Spores spread under 

the leaf surface (superficial). Stalk round, black, upright, has a groove and the base is black. Bipinnatus 

leaves, pointed leaf base, pointed leaf tip, pinnate leaf bones. Living terrestrially in the open. The benefits 

of this plant as decorative ornaments and ornamental plants (Apriyanti et al., 2017; Ayatusa’adah & 

Dewi, 2018; Yolla et al., 2022).  

Pyrrosia lanceollata has fibrous roots and creeping stems. Spores are located under the surface of 

the leaf, scattered half the leaf. Pinnatus leaves, leaf edges flat, green rather thick, leaf surface smooth, 

sterile leaves oval. Epiphytic life. Can be used for decoration and additional decoration on flower 

arrangements (Sofiyanti & Novaliza, 2018; Hartini, 2020; Yolla et al., 2022). Pyrrosia adnascens has a 

rhizome that is round, slender and dark brown in color, scales are dark brown. The leaves are of different 

sizes, the leaf surface has fine hairs. The spores are brown and round in shape. They live in an epiphytic 

manner. Usually used for traditional medicine, for example to treat pain head by attaching the crushed 

leaves with cumin and shallots, can also treat dysentery (Lindasari et al., 2015; Sianturi, 2020; Gilang et 

al., 2022). Pyrrosia piloselloides has a long creeping rhizome, light brown with tightly attached dark 

brown scales. Leaves are round, oval, flat edge, rather thick, glossy, leaf base is pointed, leaf tip is 

rounded. Sterile leaves are smaller in size than fertile leaves. Sorus located along the edge of the tip to 

just before the base of the leaf, reddish brown in color. Epiphytic life. Usually used for anti-inflammatory 

drugs, constipation, stomach ache, and canker sores (Yunita et al., 2022)(Lindasari et al., 2015; Sofiyanti 

& Novaliza, 2018; Yunita et al., 2022). 

Pteris longifolia has the shape of a pinnatus leaf, the size of the leaves varies, some are larger than 

the other leaves, thickened with a lanceolate leaf shape. The spores are arranged lengthwise below the 

lower edge of the leaf surface. Live terrestrial. Usually often used as an addition to floral arrangements ( 

Hasibuan, 2016; Ayatusa’adah & Dewi, 2018; Atho et al., 2020). Crypsinus taeniatus Compound leaves, 

elongated leaflets, flat edge, pointed base, rounded tip, pinnate repeat, same fertile and sterile leaves, thin 

texture. The color is dark green on the top of the leaves and light green on the bottom of the leaves. Sorus 

is near the veins, round, arises on the adaxial part of the leaves, and has fibrous roots. Lives as an 

epiphyte. The benefits of this fern are usually used as a wound medicine (Lindasari et al., 2015; Hasibuan 
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et al., 2016; Sianturi, 2020). Phymatosorus scolopendria has a slender spherical rhizome, green in color, 

has dark brown scales. Single fronds, smooth surface, shared leaf edges, tapered tip and base of leaves. 

Stems are hard and sturdy, green, brownish and black. Sorus round, arranged in 2 irregular lines, slightly 

sinking brown. Terrestrial life. The benefits of this plant are believed to be able to cure ulcers, by 

mashing the ferns and then applying them to the boils (Listiyanti et al., 2022)(Lindasari et al., 2015; 

Sofiyanti & Harahap, 2019; Listiyanti et al., 2022).  

Diplazium esculentum has a short rhizome. The leaves are compound, the leaves are serrated, the 

tip is sharp, the base of the leaf is rounded, the leaf veins are pinnate, dark green in color. The young 

fronds are covered with light brown scales. Brown in color. The benefits of this type of fern can be 

consumed for vegetables (Wijayanto, 2014; Turot et al., 2016; Listiyanti et al., 2022). Vittaria lineata this 

type of fern is characterized by a single leaf that is shaped like a leaf of grass. The rhizome creeps rather 

long with a surface covered with scales that end like hair, dark brown. The upper surface of the leaf is 

glossy green. The edges of the leaves are slightly curved to the surface. the underside of the leaf, covering 

the collection of spores along the lower surface of the leaf. Epiphytic life and can be used for decoration 

(Arini & Kinho, 2012; Turot et al., 2016; Hartini, 2020). Vittaria zosterifolia has a single leaf, flat edge, 

pointed leaf tip, pointed leaf base, leaf reinforcement is not clear. The shape of sterile leaves and fertile 

leaves is the same. There is hair on the rhizome. Life is epfit and can be used for decoration (Pranita et 

al., 2017; Sofiyanti & Novaliza, 2018; Raunsay et al., 2020). Nephrolepis biserrata has a short rhizome, 

stalk erect, round, blackish brown covered with fine brown scales. Ental pinnate, pointed leaf tips, 

arranged alternately. Sorus is greenish-white when young, brown when ripe, lies in a row under the leaf 

surface. Lives terrestrial. Can be used for ornamental plants  (Apriyanti et al., 2017; Dewanti, 2020; 

Gilang et al., 2022). Christella dentata creeping roots, dark in color and branching. Stems are woody 

brown, spores are located under the leaf surface. Ental pinnatus, leaves are arranged alternately, leaf tips 

are pointed. Terrestrial life and these spikes can be used for traditional medicine, decoration. 

Thelypteris palustris has an erect rhizome with black-brown scales. Ental pinatus, leaf arrangement 

alternate, serrated edges. Stems are brownish green, white haired. Sorus is round brown in color. Life is 

terrestrial and can be used for decoration and additional decoration on floral arrangements (Sianturi, 

2020; Yolla et al., 2022; Yunita et al., 2022).Thelypteris simulata has an upright rhizome. The stalk is 

green. The leaf surface is covered with white fine hairs, the leaf arrangement is alternate, the leaf tip is 

tapered (Sofiyanti & Harahap, 2019; Wahyuningsih et al., 2019; Hartini, 2020). Davallia denticulata has 

round, long, scaly, brown rhizome, creeping. Leaves are stiff and strong, light green in color, triangular in 

shape, leaf edges are toothed, leaf surface is smooth and shiny. Stems are brown, shiny. Sorus is light 

brown. Epiphytes live in the shade The benefits of this fern plant are used as ornamental plants because of 

their attractive shape and can also be used as additional decorations on flower arrangements (Arini & 

Kinho, 2012; Sianturi, 2020; Leki et al., 2022).  

Blechnum serrulatum has rhizome in the form of scales. Spores are in the form of thick dark brown 

lines along the right and left sides of the leaf veins. The leaf stalks are round, brownish green. The leaves 

are bipinnatus, alternate leaves facing upwards, the leaflets are light green. Lives terrestrially above the 

soil surface. The benefits of this plant are as handicrafts, decorative ornaments and house ornamental 

plants (Turot et al., 2016; Apriyanti et al., 2017; Dewanti et al., 2020). Pleocnemia irregularis has an 

erect rhizome, scaly blackish brown. Ental pinnatus, alternate leaf arrangement, leaf edges slit, leaf tip 

pointed, leaf base rounded. Stem is brownish green. Sorus is located below the leaf surface, brown in 

color. Terrial life and used for decoration (Wahyuningsih et al., 2019; Atho et al., 2020; Nursanti, 2020).  

Lygodium circinatum has a slender stature. The rhizome is creeping, green in color. The leaves are thin, 

strong and bright green in color. The leaves are getting narrower and sharper towards the end. The spores 

are located on the edges of the leaves, clustered and lined up. The old leaves are taken to make 

handicrafts, the leaves are also used to treat wounds in the Lumajang area. They live as epiphytes and are 

often found in open places (Arini & Kinho, 2012; Karim, 2017; Ayatusa’adah & Dewi, 2018).  Lygodium 

microphyllum rhizome twisted. Sterile leaves serrated, fertile leaves narrow or smaller than sterile leaves, 

leaf edges notched. Leaflets are triangular in shape, petioles are slender, brown in color. Sori emerge 

along the edge of the leaf. Life is terrestrial and can be used for decoration. Of the 24 species of ferns 
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found, 35% of ferns were epiphytic and 65% of ferns were found to live terrestrially  (Apriyanti et al., 

2017; Andries et al., 2022; Gilang et al., 2022). 

Pteridopyhta found in the Puncak Gaduang Lubuk Basung area of Agam Regency are 24 species 

consisting of 10 families, 4 orders and 2 classes. The highest number of species was found in the family 

Polypodiaceae with 11 species, the family Aspleniaceae, Nephrolepidaceae, Davalliaceae, Blechnaceae, 

Dryopteridaceae with 1 species each, and the family Thelypteridaceae with 2 species. The families 

Lygodiaceae and Gleicheniaceae each found 2 species. Selaginellaceae family found 1 species. This 

indicates that the Puncak Gaduang Lubuk Basung area of Agam Regency is good for supporting the 

growth and development of ferns. The Polypodiaceae family is the most commonly found tribe. The high 

number of this tribe is thought to be due to fern species from the Polypodiaceae family, most of which are 

ferns that grow on soil, especially moist and shaded soil. The species whose habitat is terrestrial are more 

numerous than epiphytes, while the families Aspleniaceae, Nephrolepidaceae, Davalliaceae, Blechnaceae, 

Dryopteridaceae have 1 species each, and the family Thelypteridaceae are 2 species. The families 

Lygodiaceae and Gleicheniaceae each found 2 species. Selaginellaceae family found only 1 species. The 

Polypodiaceae family has a large number of species, almost 1000 species have been found and are 

scattered in the tropics and sub-tropics, most of them live epiphytes and are classified as modern ferns so 

that this species is included in a group that has adaptations that are well adapted. high enough and make it 

easy to distribute widely  (Nurchayati, 2016; Dita et al., 2018; Sofiyanti & Harahap, 2019).  

Learning resources on Pteridophyta material are still very rare to find so that the results of an 

inventory of Pteridophyta in Puncak Gaduang Area are used as learning media in the form of herbarium 

so that they can be useful for education. This learning media can be used in biology subjects in class X 

high school, more precisely in KD 3.8 which discusses the division of Pteridophyta. The herbarium 

learning media that has been made are then revised by experts and the deficiencies of the learning media 

are corrected so that the media is appropriate and effective for use. The validity test on teaching media in 

the form of a herbarium was carried out by 3 validators. The results of the validity analysis can be seen in 

the following table 1.  

Table 1. The results of the validity 

No. Aspect 

Validator rating Total 

Score 

Gain 

Highest 

Score 

Criteria 

Validity 
Value 

V1 V2 V3 

1. Contents 17 20 15 52 60 86,67% Very Valid 

2. Appearance 16 20 17 53 60 88,33% Very Valid 

3. 
User 

convenience 
10 9 9 28 36 77,78% Very Valid 

4. 

Ease of 

languange to 

understand 

10 12 9 31 36 86,11% Very Valid 

Total 338,89%  

Average 84,72% Very Valid 

The results of the validity test on the plantae herbarium content aspect, namely the validator stated 

that it was very valid with an average value (86.67%). This shows that the description of the Pteridophyta 

herbarium of Plantae material contained in the Plantae material herbarium is in accordance with the 2013 

curriculum, namely in accordance with the demands of core competencies, basic competencies, 

indicators, and learning objectives to be achieved. Where teaching materials, good learning media, 

namely teaching materials and learning media are arranged according to the learning objectives to be 

achieved by students (Supriyono, 2018; Khoerunnisa et al., 2019; Magdalena et al., 2021). Learning 

media made based on data collection in their habitat (Pertiwi & Saputri, 2020; Fatonah et al., 2023; 

Mufida et al., 2023) can directly provide valid data. Learning objectives are derived from KI and KD as 

well as achievement indicators that have been determined beforehand. The display aspect is very valid 
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with an average value (88.33%). This illustrates that the herbarium media that has been made have shown 

the morphology of ferns, the unique characteristics that appear in each specimen, the attractive color 

combinations of the herbarium cover and the combination of shapes and sizes of letters on the herbarium 

cover are harmonious. 

The ease of use aspect is valid with an average value (77.78%). This states that the herbarium 

media made easier for users to understand ferns, easy to understand monographs, and the information 

presented in the herbarium media is easy to understand. In developing teaching materials and learning 

media that need to be considered are layout, image display, font size, spacing, and language suitability 

with good and correct Indonesian rules (Hasanah, 2012, Nurseto, 2012; Magdalena et al., 2021). Aspects 

of the ease of language to understand that is very valid with an average value (86.11%). This indicates 

that the language used in the Pteridophyta herbarium material Plantae is in accordance with the 

Indonesian language rules, the use of punctuation marks is appropriate, the use of the herbarium is very 

interesting because it allows users to observe objects directly. The sentences used in teaching materials 

and learning media must be simple, effective and clear so that they are easily understood by students 

(Nurseto, 2012; Supriyono, 2018; Magdalena et al., 2021). Based on the questionnaire of the validity of 

the Plantae material herbarium, the results were very valid (84.72%). This means that the Pteridophyta 

herbarium of Plantae material developed has fulfilled four aspects of validity, including the feasibility of 

content, appearance, ease of use, ease of language to understand so that this Plantae material herbarium 

can be used in the learning process. This learning media can ease distance learning and will give more 

added value by combining with problem based learning (Aryati, 2021; Utami et al., 2021; Gultom et al., 

2022).  

CONCLUSION 

Based on the research results, 24 species were found belonging to 10 families, 4 orders, and 2 

classes. The Polypodiaceae family is the most commonly found tribe. The high number of this tribe is 

thought to be due to fern species from the Polypodiaceae family, most of which are ferns that grow on 

soil, especially moist and shaded soil.  This indicates that the Puncak Gaduang Lubuk Basung area of 

Agam Regency is good for supporting the growth and development of Pteridophyta. after the media 

feasibility test was carried out by experts, the learning media in the form of a herbarium was suitable for 

use as a learning medium in schools.  
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