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ABSTRACT
Pteridophytes are valuable bioindicators of ecosystem 

health, and their presence, particularly endemic and 
threatened species, can inform conservation strategies for 
protected areas. This study assessed pteridophyte diversity in 
the Saguing Watershed (western side of Mount Apo Natural 
Park, Mindanao, Philippines) across three ecosystem types: 
agricultural, tropical lowland evergreen and tropical lower 
montane forest formations. Eight 20 m x 20 m quadrats 
were established per ecosystem and analyzed diversity using 
Shannon-Weiner Diversity Index, Simpson’s Index, species 
richness, evenness, dominance, and abundance. Bray-Curtis 
similarity was used to compare species assemblages. A 
total of 70 pteridophyte species, spanning 32 genera and 15 
families, were identified. The tropical lowland evergreen 
forest exhibited the highest diversity, with 59 species and 303 
individuals, followed by agroforest (29 species) and montane 
forest (24 species). While Shannon-Weiner Diversity Index 
was generally low across all sites, the tropical lower montane 
forest displayed a more even distribution of pteridophyte 
populations. The study recorded eight endemics, four 
endangered, and one rare species within the watershed. 
Bray-Curtis similarity revealed a high similarity between 
tropical lower montane and tropical lowland evergreen 
forests (55–60%), while the agricultural ecosystem showed 
a distinct species composition (approximately 40% similarity 
to the other two). In conclusion, the Saguing Watershed is 
a crucial habitat for various pteridophyte species. However, 
the observed diversity indices suggest that its pteridophyte 
community structure may be vulnerable to environmental 
changes. It is then recommended to enhance habitat 
protection and monitoring through policy implementation 
and community involvement in watershed management. 
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INTRODUCTION
The Philippines is a globally recognized megadiverse nation, distinguished by 

exceptional levels of flora and faunal endemism (Ong et al., 2022). Within this biological 
hotspot, pteridophytes (ferns and lycophytes) represents a significant portion of the country’s 
botanical wealth, with approximately 1,080 species across 174 genera and 40 families (Pelser 
et al., 2011). Accordingly, 25.1% (269) of these species are found nowhere else on Earth. This 
number continues to climb as frequent new discoveries expand the known pteridophyte flora 
of the archipelago (Amoroso et al., 2009; 2020; 2021; 2023; Barcelona et al., 2013; Coritico, 
2024), emphasizes the dynamic and yet-to-be-fully realized nature of Philippine pteridology. 
Despite their richness, these plants face severe threats for unregulated anthropogenic 
activities—such as logging and agricultural land conversion—which continue to fragment and 
destroy the natural habitats they rely on (Magtoto and Austria, 2018; Zapanta et al., 2019).

Beyond their aesthetic and cultural value, pteridophytes served as critical ecological 
indicators due to their heightened sensitivity to environmental shifts (Bergeron and Pellerin, 
2014). Research indicates that fern richness and abundance decrease at the edges of tropical 
montane forests (Silva et al., 2018). Furthermore, this group of plants is recognized for its 
artistic characteristics (Banaticla and Buot, 2004), ornamental qualities (Amoroso et al., 
2022), nutritional and dietary fibers (Amoroso et al., 2014), and medicinal applications (Ho 
et al., 2010, Muhammad et al., 2020). However, their economic utility often leads to illegal 
extraction (Amoroso et al., 2022), despite being identified as a keystone plant for woodland 
restoration (Banaticla and Buot, 2004).

While various pteridological studies have explored Mindanao’s Mountain ecosystems—
revealing high concentrations of threatened and newly record species in ranges such as Mt. 
Hamiguitan and Mt. Tago (Amoroso et al., 2016; Coritico and Amoroso, 2020)—Mt. Apo 
remains unevenly documented. Previous research within Mt. Apo Natural Park (MANP) 
has been largely confined to the Makilala side and the vicinity of the Energy Development 
Corporation (EDC) permanent plots (Amoroso et al., 2015; 2020; Cano-Mangaoang et al., 
2020). Consequently, large portion of the park, particularly the Saguing Watershed, currently 
lacks a comprehensive pteridophyte inventory. This geographic knowledge gap is significant; 
without site-specific data on endemic and threatened species, local conservations cannot craft 
precise management strategies to protect the remaining resources within this vital watershed.

Consequently, further study of the Saguing Watershed is essential to provide a concrete 
picture of the status of pteridophyte species in this part of the Mt. Apo Natural Park (MANP) 
ecosystem. The primary objective of this study is to document diversity of pteridophytes 
within the Saguing Watershed, identifying the species composition and identifying those of 
high conservation priority. By establishing a comprehensive species list, the study aims to 
provide the necessary scientific baseline for crafting data-driven protection and conservation 
strategies to safeguard the biological integrity of this mountain ecosystem. 
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MATERIALS AND METHODS
Entry Protocol

The field sampling was preceded by a series of stakeholder consultations to ensure full 
regulatory compliance. This process primarily involved presenting the research proposal to 
the Mt. Apo Natural Park-Protection and Management Board (MANP-PAMB) to secure a 
gratuitous permit for biological collection. Following the issuance of the permit, a formal 
courtesy call was made to the Barangay Local Government Unit (BLGU) prior to actual field 
sampling. 

Sampling Area
This study was conducted across three distinct ecosystem types—agricultural, tropical 

lowland evergreen, and tropical lower montane forests—within the Saguing Watershed of 
MANP (6.999410°N, 125.189975°E). Situated in Barangay Perez, Kidapawan City, Cotabato, 
the Saguing Watershed serves as a primary catchment area in the western portion of the 
park, The specific study sites are located within the strict protection zone (SPZ), spanning 
an elevational gradient from 900 m to 1,200 m above sea level (asl). The agricultural site is 
characterized by the presence of fruit orchard, coconut trees, banana plants, plantation of Hevea 
brasiliensis and land cultivation to cater vegetable gardens. Ecological characterization of 
tropical lowland evergreen and montane forests followed the classification system established 
by Fernando et al. (2008) (Figure 1). 

<insert fig 1 here>

Figure 1. Map showing the sampling site in Saguing Watershed, Mt. Apo Natural Park, 
Cotabato, Philippines.
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Species inventory and diversity indices
The establishment of sampling plots followed the protocol employed by Cano-

Mangaoang et al. (2020). This was done by laying down four 20 x 20 m2 quadrats on each 
side of the established human trail with a total of eight plots within each ecosystem. This is to 
ensure variation of species. All the species within the quadrat and between the quadrats were 
noted for the species richness. Diversity indices considered in the study were the following: 
species richness, Shanon-Weiner diversity index, evenness, dominance, and abundance. 
Species richness refers to the total number of taxa documented within the study sites, while 
abundance represented the cumulative number of individuals per species. Diversity metrics, 
including the Shannon-Weiner Index (H’), Simpson’s Index, and Pielou’s Evenness Index (J’), 
were calculated alongside Bray-Curtis similarity dendrogram using BioDiversity Professional 
(Version 2). The resulting Shannon-Weiner values were interpreted following the qualitative 
classification proposed by Magurran (1998).

Identification of Species
Preliminary identification of the species was done on-site by using photographs, 

taxonomic keys, and pictorial guide. Furthermore, online sources were also used in confirming 
the identity of photographed species such as the Co’s Digital Flora of the Philippines (Pelser 
et al., 2011), Kew Botanic Garden (Plants of the world online) (Pelser et al., 2011) and 
e-herbarium found in the JSTOR Plants. Morphological characterization and identification of 
pteridophytes up to the lowest possible level were carried out. The taxonomic classification 
used for this study is the Pteridophyte Phylogeny Group I (2016). A voucher specimen was 
taken for species that can’t be identified in the field for further confirmation of its identity. 
Plant voucher specimens were deposited at the University of Southern Mindanao, College 
of Science and Mathematics, Department of Biology.

Determination of the Conservation and Ecological Status of Pteridophytes
The conservation status of the collected pteridophytes was determined and categorized 

as critically endangered, endangered, vulnerable, other threatened species, and other wildlife 
species based on Department of Environment and Natural Resources (DENR) Administrative 
Order (DAO) No. 2017-11 and cross-checked with IUCN (Version 2025-2). The geographical 
distribution was based on the online database of the Co’s Digital Flora of the Philippines 
(Pelser et al., 2011). 

RESULTS 
This study identified 70 species, 32 genera, and 15 families of pteridophytes thriving in 

the three ecosystem types of the Saguing Watershed Area. Most of the species identified fall 
under family Polypodiaceae (13 species), followed by Athyriaceae with nine species and the 
least numbered family are Cyatheaceae, Dennstaedtiaceae, and Hypodematiaceae with one 
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species each. Among the genera recorded, Diplazium has the highest species identified which 
is nine, followed by Asplenium with seven species, next is Selaginella having six species 
recorded, then Lindsaea and Microsorum with five species. 

Species of pteridophytes identified in this study vary in every ecosystem type. In the 
agricultural area, 29 species were found, comprising ten genera and 11 families. Meanwhile, 
the tropical lowland evergreen forest harbors 59 species belonging to 22 genera and 14 
families. The tropical lower montane forest has recorded 24 species, 17 genera, and 13 families 
of ferns and lycophytes. The family of ferns with the most identified species is Polypodiaceae 
with eight species for both agroforest and tropical lowland evergreen forest (Table 1).

Table 1. Pteridophyte species in different ecosystem types in Saguing Watershed, Mt. 
Apo Natural Park, Kidapawan City, Philippines. Abbreviations: AG, Agricultural; GD, 
Geographical Distribution; TLEF, Tropical Lowland Evergreen Forest; TLM, Tropical Lower 
Montane.

Family Species GD Conservation 
Status

Ecosystem Types

AG TLEF TLM

Aspleniaceae Asplenium affine Sw. Native Other Wildlife 
Species

- + -

Asplenium colubrinum Christ. Endemic Other Wildlife 
Species

- + +

Asplenium cuneatum Lam. Native Other Wildlife 
Species

- + -

Asplenium nidus L. Native Other Wildlife 
Species

- + +

Asplenium nigrescens Blume Native Other Wildlife 
Species

- + -

Asplenium cymbifolium Christ Native Other Wildlife 
Species

- + -

Asplenium tenerum G.Forst. Native Other Wildlife 
Species

+ + +

Athyriaceae Diplazium cordifolium Blume Native Other Wildlife 
Species

- + -

Diplazium costulisorum (Copel.) 
C.Chr.

Native Endangered 
(DAO category)

- + -

Diplazium esculentum (Retz.) Sw. Native Least Concern 
(IUCN 3.1)

+ - -

Diplazium dilatatum Blume Native Other Wildlife 
Species

+ + -

Diplazium forbessi (Baker) C.Chr. Native Other Wildlife 
Species

- + +
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Family Species GD Conservation 
Status

Ecosystem Types

AG TLEF TLM

Diplazium fraxinifolium C.Presl Native Other Wildlife 
Species

- + +

Diplazium griffithii T.Moore Native Other Wildlife 
Species

- + -

Diplazium oligosorum Copel Endemic Other Wildlife 
Species

- + -

Diplazium pseudocyatheifolium 
Rosenst

Endemic Other Wildlife 
Species

- + -

Cyatheaceae Sphaeropteris glauca (Blume) R.M. 
Tryon

Native Least Concern 
(IUCN 3.1)

Endangered 
(DAO category 
as Cyathea 
contaminans)

+ - -

Davalliaceae Davallia denticulata (Burm.f.) Mett.Native Other Wildlife 
Species

+ - -

Davallodes hymenophylloides 
(Blume) M.Kato & Tsutsumi

Native Other Wildlife 
Species

+ + -

Dennstaedtiaceae Histiopteris incisa (Thunb.) J.Sm. Native Other Wildlife 
Species

- + +

Dryopteridaceae Bolbitis heteroclita (C.Presl) Ching Native Other Wildlife 
Species

- + -

Dryopteris formosana (Christ) 
C.Chr.

Native Other Wildlife 
Species

- + -

Dryopteris hendersonii (Bedd.) 
C.Chr.

Native Other Wildlife 
Species

+ + -

Pleocnemia irregularis (C.Presl) Native Other Wildlife 
Species

+ - -

Polystichum elmeri Copel. Endemic Other Wildlife 
Species

- + -

HymenophyllaceaeHymenophyllum badium Hook. & 
Grev.

Native Other Wildlife 
Species

- + -

Hymenophyllum emarginatum Sw. Native Other Wildlife 
Species

- + +

Hymenophyllum reinwardtii Bosch Native Other Wildlife 
Species

- - +

Trichomanes apiifolium C. Presl Native Other Wildlife 
Species

- + -

Trichomanes brevipes (C.Presl) 
Baker

Native Other Wildlife 
Species

- + -

Table 1. Continue.



Diversity of pteridophytes in a protected watershed, Mount Apo Natural Park, Cotabato, Philippines 95

Family Species GD Conservation 
Status

Ecosystem Types

AG TLEF TLM

Trichomanes obscurum Blume Native Other Wildlife 
Species

- + -

Hypodematiaceae Leucostegia immersa C.Presl, Native Other Wildlife 
Species

- + -

Lindsaeaceae Lindsaea apoensis Copel. Endemic Other Wildlife 
Species

- + -

Lindsaea cultrata (Willd.) Sw. Native Other Wildlife 
Species

- + -

Lindsaea oblanceolata Alderw. Native Other Wildlife 
Species

- + -

Lindsaea pulchella (J.Sm. ex 
Fielding & Gardner) Mett.

Native Other Wildlife 
Species

- + -

Lindsaea repens (Bory) Thwaites Native Other Wildlife 
Species

- - +

Marattiaceae Angiopteris evecta (G. Forst) Hoffm.Native Other 
Threatened 
Species (DAO 
Category as 
Angiopteris 
palmiformis)

+ + +

Ptisana sylvatica (Blume) Murdock Native Other Wildlife 
Species

- + +

Nephrolepidaceae Nephrolepis falcata (Cav.) C.Chr. Native Other Wildlife 
Species

+ + +

Nephrolepis biserrata (Sw.) Schott Native Other Wildlife 
Species

+ + -

Polypodiaceae Drynaria heracleum (Kunze) 
T.Moore

Native Vulnerable 
(DAO Category 
as Aglaomorpha 
heraclea)

+ + -

Goniophlebium persicifolium 
(Desv.) Bedd.

Native Other Wildlife 
Species

- + -

Lepisorus accedens (Blume) Hosok. Native Other Wildlife 
Species

+ + -

Lecanopteris deparioides (Cesati) 
Baker,

Native Endangered 
(DAO category)/ 
Rare Species

- + -

Leptochilus macrophyllus (Blume) 
Noot.

Native Other Wildlife 
Species

- + -

Loxogramme avenia (Blume) C. 
Presl

Native Other Wildlife 
Species

+ + -

Table 1. Continue.
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Family Species GD Conservation 
Status

Ecosystem Types

AG TLEF TLM

Microsorum heterocarpum (Blume) 
Ching,

Native Other Wildlife 
Species

- + -

Microsorum longissimum Fée Native Other Wildlife 
Species

- - +

Microsorum punctatum (L.) Copel. Native Other Wildlife 
Species

+ - -

Phymatosorus commutatus (Blume) 
Pic.Serm.

Native Other Wildlife 
Species

+ + -

Phymatosorus membranifolius 
(R.Br.) S.G.Lu

Native Other Wildlife 
Species

+ - -

Pyrrosia longifolia (Burm.f.) 
C.V.Morton

Native Other Wildlife 
Species

+ - -

Pyrrosia sphaerosticha (Mett.) 
Ching

Native Other Wildlife 
Species

+ - -

Pteridaceae Antrophyum callifolium Blume Native Other Wildlife 
Species

+ + -

Antrophyum sessilifolium (Cav.) 
Spreng.

Native Other Wildlife 
Species

- + -

Haplopteris alternans (Copel.) 
S.Linds. & C.W.Chen

Native Other Wildlife 
Species

- + +

Haplopteris ensiformis (Sw.) 
E.H.Crane

Native Other Wildlife 
Species

- + +

Selaginellaceae Selaginella cupressina (Willd.) 
Spring

Native Other Wildlife 
Species

+ + -

Selaginella engleri Hieron. Native Other Wildlife 
Species

+ + +

Selaginella gastrophylla Warb. Native Other Wildlife 
Species

+ + +

Selaginella intermedia (Blume) 
Spring

Native Other Wildlife 
Species

- + +

Selaginella magnifica Warb. Endemic Endangered 
(DAO Category)

- + -

Selaginella uncinata (Desv.) Spring Naturalized - + -

Tectariaceae Tectaria membranacea (Hook.) 
Fraser-Jenk. & Kholia

Native Other Wildlife 
Species

+ + +

Tectaria dissecta (G.Forst.) 
Lellinger

Native Other Wildlife 
Species

+ + +

Table 1. Continue.
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Family Species GD Conservation 
Status

Ecosystem Types

AG TLEF TLM

Tectaria melanocaulos (Blume) 
Copel.

Native Other Wildlife 
Species

+

Thelypteridaceae Thelypteris laevis (Mett.) C.F.Reed Endemic Other Wildlife 
Species

+ + +

Thelypteris ramosii (Christ) 
C.M.Kuo

Native Other Wildlife 
Species

+ + +

Thelypteris viridis (Copel.) 
C.F.Reed

Endemic Other Wildlife 
Species

+ + +

Total 29 59 24

Legend: + present, – absent

The assemblage patterns of pteridophytes within the Saguing watershed appear to be 
influenced by various environmental factors and habitat disturbance across the different 
ecosystems. Based on the Bray-Curtis Cluster Analysis, the tropical lower montane and 
tropical lowland evergreen forests exhibited the highest degree of floristic similarity. The 
dendrogram reveals a primary node connecting these two habitats at approximately 55% to 
60% similarity. In contrast, the agricultural habitat emerged as the most distinct site within 
the study area. It clustered with the natural forest habitats at a lower similarity level of 
approximately 40% (Figure 2).

<insert fig. 2 here>

Figure 2. Dendogram of Similarity of species in the three ecosystem types of Saguing 
Watershed, Mt. Apo Natural Park, Cotabato, Philippines.

Table 1. Continue.
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The assessment of diversity indices across the study sites revealed that the tropical 
lowland evergreen forest harbors the highest species richness and abundance of pteridophytes 
in Saguing Watershed. When evaluating the Shannon-Weiner Diversity Index (H’), the tropical 
lowland evergreen forest again yielded the highest value at 1.23. However, according to the 
classification scales of this index proposed by Magurran (1998), the overall pteridophyte 
diversity across the watershed is classified as low. 

Further analysis of dominance and distribution provided deeper insights into the 
community structure of the different land-use types. The Simpson’s Index (D) for the 
agricultural site was 0.113, indicating the presence of specific dominant species that may better 
adapted to the higher light intensity or disturbed conditions of that ecosystem. In contrast, the 
tropical lower montane forest exhibited a more even distribution of pteridophyte population 
(J’ 0.864). This suggest that individuals are distributed more uniformly among the species 
present in this high-altitude habitat compared to the other forest type. 

<insert fig 3 here> 

Figure 3. Result of Diversity Indices of Pteridophytes in Saguing Watershed, MANP, 
Kidapawan City, Philippines. A, evenness; B, Shannon (H’); C, Abundance; D, Simpson 
(D); E, species richness.

Geographic Distribution and Conservation Status
A total of four species is endangered, one Other Threatened Species, one Vulnerable, 

two Least Concern and 63 were Other Wildlife Species. Based on DAO 2017-11 that all 
other species of plants native to the Philippines but not listed in the order are considered 
non-threatened and fall under the category of other Wildlife species. On the other hand, 
eight species were identified as endemic to the Philippines, one Naturalized and 61 Native 
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species. Moreover, it is quite alarming because Diplazium species which are endemic and 
with conservation status were found thriving along the established human trail and are prone 
to cutting and removal (Figure 4).

<insert figure 4 here>

DISCUSSION
The pteridophyte richness in the Saguing Watershed is notably higher than in previous 

studies conducted within Mt. Apo Natural Park, such as those by Madronero (2013) and 
Amoroso et al. (2015), which recorded 62 and 54 species, respectively, while these results 
are comparable to the 72 species identified in the Pasonanca Protected Landscape (Andas, 
2015), they remain lower than the species found in other Mindanao highlands. For instance, 
studies on Mt. Musuan (Amoroso, 2007), Timolan Protected Landscape (Cudal et al., 2021), 
and the Mt. Tago Range (Coritico et al., 2020) reported between 102 and 203 species. These 
mountains ecosystems mentioned were of similar elevation to the sampling sites of this 
study. Moreover, similar to the trends observed by Cano-Mangaoang et al. (2020) and Rufila 
et al. (2022), Polypodiaceae emerged as the most diverse family. This high species rich of 
the family is likely due to the family’s broad altitude, which peaks at intermediate altitudes 
between 1,000 and 3,500 meters above sea level (Hoovenkamp et al., 1998). Furthermore, 
as the largest fern family with approximately 1, 650 species (Pteridophyte Phylogeny Group 
I, 2016), their presence is expected in such tropical ecosystems. 

The highest species richness was observed in the tropical lowland evergreen with 57 
species, a result that deviates from the findings of Cano-Mangaoang et al. (2020) and Coritico 
et al. (2020), where montane forests typically harbor the greatest diversity. This shift may 
be explained by the interplay of various factors like the size of the area sampled, climatic 
conditions, soil type, and geographical location (Kessler, 2010) and disturbances. According 
to Sharma et al. (2017), anthropological activities such as clearing, land cultivation and 
tree cutting lead to the depletion of pteridophyte diversity. However, the presence of large 
canopy trees like Lithocarpus spp., Shorea spp., Dipterocarpus spp., Lithocarpus spp., and 

Figure 4. A, Conservation Status and B, Geographic Distribution of Pteridophytes in 
Saguing Watershed, Mt. Apo Natural Park, Cotabato, Philippines.

A B
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Cinnamomum mercadoi provides the necessary shade (Sharma et al., 2017; Magtoto and 
Austria, 2018) and humidity for understory pteridophytes to flourish (Kluge et al., 2006) thus 
providing a suitable condition for both terrestrial and epiphytic species to thrive. Meanwhile, 
agricultural ecosystem is higher compared with tropical lower montane forest despite land 
cultivation. The reason might be that most of the species documented in the agricultural 
ecosystem were epiphytes such as Asplenium spp., Pyrrosia spp., and Phymatosorus spp. 
In this site, the presence of agricultural plants like coconut, mangosteen, marang, and other 
crops provides mechanical support for these epiphytic ferns. According to Zotz et al. (2014) 
that host tree existence is more important than climatic reasons for the presence of epiphytic 
pteridophytes above the tree line and their distribution is affected only by two factors—
dispersal and establishments (Hirata et al. 2009). Meanwhile, in the tropical lower mountain, 
clearing in some areas is evident and a number of bamboo plants are present. Though the 
climatic condition allows for pteridophytes to thrive, but disturbances decrease the number 
of species that might thrive (Cano-Mangaoang et al., 2020) (Figure 5). 

<insert figure 5 here>

Figure 5. Drone shots of the three sampling sites. A, Agricultural (clearing is evident); B, 
Tropical Lower Evergreen Forest (canopy is more intact); C, Lower Tropical Montane Forest 
(lesser canopy cover). 
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The formation of pteridophyte assemblages in the Saguing Watershed is influenced 
by anthropogenic activities. The agricultural ecosystem, characterized by fruit orchards 
and plantations of Hevea brasiliensis, Cocos nucifera, and Musa spp., showed the lowest 
similarity to forested areas. This suggest that converting natural forests into farmland leads to 
distinct shift in species composition and the potential loss of forest specialists (Magtoto and 
Austria, 2018). In contrast, the tropical lowland evergreen and tropical lower montane forests 
shared more species due to limited human disturbance and the presence of moist-indicator 
families like Hymenophyllaceae. Moreover, the high similarity between the tropical lowland 
evergreen and montane forests suggest that despite their distinct altitudinal gradients, they 
maintain a substantial overlap in pteridophyte composition. This shared assemblage likely 
reflects the presence of generalist forest species that thrive in the relatively intact canopy 
conditions common to both forest types (i.e. Asplenium spp, Hymenophyllum spp, Haplopteris 
spp, Diplazium spp and Thelypteridaceae spp). On the other hand, the low similarity of the 
agricultural ecosystem emphasizes the impact of anthropogenic disturbance and land use 
conversion. The removal of natural forest cover and subsequent shifts in microclimate—
specifically increased light intensity and reduced humidity leading to a unique assemblage 
dominated by disturbance-tolerant species like Nephrolepis spp. 

Based on Shannon-Weiner Index, the overall diversity of pteridophytes in the Saguing 
Watershed is low, likely due to the observed disturbances such as vegetation clearing (Cano-
Mangaoang et al., 2020). This aligns with findings by Delos Angeles et al. (2020), which 
noted that land-use intensity directly influences species richness. Interestingly, the montane 
forest exhibited the highest species evenness despite having the fewest species. According 
to Pyron (2010), species evenness is highest when all species in the sample have the same 
abundance and based on the data gathered, there’s no species of pteridophytes that dominate 
the montane forest of the Saguing watershed area.

Both forest types within the Saguing Watershed are traversed by an established trail 
frequently used by nearby communities to access the forest interior. It is particularly concerning 
that local residents routinely clear vegetation along this path, unaware of the ecological 
significance of the flora removed. Field documentation revealed that several endemic and 
threatened ferns, including Diplazium costulisorum, D. oligosorum, D. pseudocyatheifolium, 
Lindsaea apoensis, and Lecanopteris deparioides, thrive specifically along these human-made 
clearings. Personal communication with local guides indicated common perception of these 
species as weeds, leading to the belief that their removal is irrelevant. Consequently, the data 
from this study should be utilized to develop conservation strategies that advocate for the 
protection of not only timber species but also the vital, yet often overlooked, pteridophyte 
species in the area. 
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 CONCLUSION AND RECOMMENDATION
The study concludes that the Saguing Watershed serves as an important habitat for a wide 

range of pteridophytes, hosting 70 species classified under 32 genera and 15 families. The 
tropical lowland evergreen forest was identified as the most species-rich ecosystem with 59 
species, while the tropical lower montane forest shows the most even population distribution 
despite having fewest species (24). Notably, the presence of eight endemic species, four 
endangered and one rare species highlights the watershed’s high conservation value. However, 
over all Shannon-Weiner diversity index remains low across all sites, suggesting that while 
species richness is present, the community structure may be vulnerable to environmental 
shifts or disturbances. Based on the result, it is further recommended that there will be 
enhanced habitat protection and monitoring of the flora communities in the area specifically 
pteridophytes. Policy formulation and community integration could also be done to ensure 
that water sourcing activities do not compromise the micro-habitats required by pteridophytes. 
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