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ABSTRACT

Plants are producers; they take the energy emitted from the sun and turn it 
into simple sugars  which is then turned into ATP (Adenosine Triphosphate), 
energy usable by the plant and animals) through cellular respiration. Other 
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animals then eat them and receive ten percent of the energy contained in the 
plant, also known as the ten percent rule. Assessment of plants  was conducted 
along Cagayan de Oro River. It was surveyed for six months, three months 
each in the wet and in the dry seasons. The  four sampling sites in Oro River 
revealed a total of 97 species belonging to 81 genera and 52 families. Of this 
number, 62 species were angiosperms, 1 gymnosperms, 24 pteridophytes, and  
10 bryophytes. Family Verbenaceae has the highest number of species with six (6) 
species followed by Moraceae, Araceae and Arecaceae, with both 4 species each. 
Station 1 has the highest number of species (61), followed by Station 2 (50), 
Station 4 (36), and Station 3 (30). The study revealed 6 threatened species both 
locally and nationally. Of these threatened species, 5 were considered vulnerable, 
1 endangered, 4 endemic species. Majority of the plant species (63.3 %) that were 
identified within the study area have economic values. It is recommended that 
the soft vegetation features of the riparian ecosystem in Oro River will be planted 
with indigenous or endemic species of trees and interspersed with economic 
species of plants to improve the quality and biodiversity of the river systems.

Keywords: Plant ecology, floral diversity, riparian vegetation, conservation status, 
Cagayan de Oro river

INTRODUCTION

The Philippines is considered as one of the megadiverse country in the world. 
Considering 7,107 islands and islets, the Philippines has many endemic species 
of plants. However, the country is regarded as one of the biodiversity hotspots 
in the world. This means that the country is one of the world’s biologically 
richest but has the most threatened ecosystems. For the past decades, natural 
and anthropogenic causes have cost the country considerable number of species.

Plants are key regulators of ecosystem functions such as soil fertility and 
stability, water availability, and pest control. Decisions concerning vegetation  
management on rangeland should take these multiple considerations into 
account.

The role of plants in the ecosystem is that they form the largest visible part of 
an ecosystem. Often both the community and the ecosystem are named for the 
dominant plant present-that is, the plants that, by virtue of their size or numbers, 
modify and control the environment.
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River and riparian vegetations are complex and dynamic systems supporting 
high biodiversity (Chovanec et al. 2000). Despite this fact, they are among the 
environments most disturbed and threatened by humans (Nilsson and Svedmark 
2002). Likewise, riparian vegetation plays a crucial role in reducing input of 
matter from the terrestrial to the aquatic environment (Anbumozhi et al. 2005). 
Studies have shown that land uses affect not only the rivers and streams but also 
the diversity of the riparian vegetation (Brookes 1994).

Cagayan de Oro River originates from the northwestern slopes of the 
Kalatungan Mountains of Bukidnon Province. With a watershed area of 
approximately 115,000, it takes the name of Cagayan de Oro River after the 
confluence with Bulaong River and flows directly towards north along 16 
barangays in a wider river bed reaching the sea at Macabalan Bay of Cagayan de 
Oro City. This study deals on the species richness and assessment of plants in the 
riparian vegetation in 4 sampling areas along the Oro River of Cagayan de Oro. 

OBJECTIVES OF THE STUDY

This study was conducted to determine the species richness and assessment 
of vascular plants in Oro River, Cagayan de Oro. Specifically, it aimed to: a) 
identify the species of plants in each of the sampling sites; b) determine which 
site has high species richness; c) assess the conservation status of each species; 
and d) recommend policies for the proper management of the river and riparian 
ecosystems.

METHODOLOGY

Entry Protocol
The researchers asked permission from the DENR-10 to conduct the study. 

A wildlife Gratuitous Permit No. 2011-04 was given in pursuant to Republic 
Act 9147 and its Implementing Rules and Regulations- Joint DENR-DA-PCSD 
Admin. Order No.01, Series of 2004 and in accordance with DAO No. 2004-55, 
issued by the Office of the Regional Executive Director, DENR, Cagayan de Oro 
City, Philippines.

A preliminary survey was conducted along the target areas. A letter asking 
permission to conduct the study was given to the captains of the communities. 
The researchers personally visited and explained to the captains and officers the 
objectives of the study.
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Sampling Areas
The area studied is along the stretch of Oro River, from upstream of  

Dansolihon down to Lumbia (Upstream), Taguanao (Middle, Taguanao Bridge), 
and ends at Puntod, (Downstream, Puntod Bridge).

Figure 1. Map Shows the Four Sampling Stations in Cagayan de Oro river.

Four (4) sampling sites were selected as shown in Figure 1:

Sampling Station I (08°17’427 N; 124°35’124 E, elevation: 4.9 masl): 
Upstream of Dansolihon’s (Plate 1)  with ecological condition considered pristine 
and with very few households.

Sampling Station II (08°23’324N; 124°36’774 E, elevation: 3.7 masl): 
Lumbia station (Plate 2) covers the potential pollution loads from upstream of 
Dansolihon up to the bridge.

Sampling Station III (08°23’317N; 124°37’776 E, elevation: 2.74 masl): 
Taguanao Bridge (Plate 3) station with pollution activities from Lumbia up to 
Mambuaya

Sampling Station IV (08°29’862N; 124°38’983 E, elevation: 2.74 masl): 
Puntod Bridge station (Plate 4) located near the mouth of Oro River with ‘outfall’ 
of all ‘point’ and ‘non-point’ pollution discharges by residential, commercial, and 
industrial establishments in the city poblacion.
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For each sampling site, the riparian vegetation was described and the species of 
plants were identified, collected, and photographed (Plates 5-6). Representative 
specimens for each species were collected and processed as herbarium vouchers. 
These herbarium specimens were deposited at Central Mindanao University 
Museum and Liceo de Cagayan University Herbarium.

RESULTS AND DISCUSSION

A. Species Richness in Riparian Vegetation 
The number and kinds of species of plants and land use changes in a 

riparian vegetation will not only affect water quality but consequently alter the 
composition of the river biodiversity, including macrophytes.

Inventory of plants in four sampling sites in Oro River revealed a total of 97 
species (Plates 7-9) belonging to 81 genera and 52 families. Of this number, 62 
species were angiosperms, 1 gymnosperms, 24 pteridophytes and 10 bryophytes 
(Table 1). Family Verbenaceae has the highest number of species with six (6) 
species, followed by Moraceae, Araceae and Arecaceae with both 4 species each. 
Station 1 has the highest number of species (61), followed by Station 2 (50), 
Station 4 (36), and Station 3 (30). Some of these species were also observed along 
the Pulangui River in Bukidnon (Amoroso 1993). 

Species richness differs in 4 sampling sites and dependent on the quality of 
the riparian vegetation and land use. Of the four sites, sampling site I which is 
located upstream in Barangay Dansolihon had the most number of species and 
decreasing downstream (Table 1). The high species richness in upstream sampling 
site is due to more hard riparian vegetation characterized by tree roots, rocks and 
river banks covered with big trees and with epiphytes. The low species richness 
in sampling sites III and IV is due to the alteration of the riparian vegetation as 
human settlement, industrial and agricultural areas. Thus land use changes have 
affected the species richness in a riparian vegetation as also shown in the study of 
Harding et al. (1998).

In terms of uniqueness to each of the stations, 16 species were found only in 
sampling site 1, 11 species in sampling site, 2 species in sampling site 3 and 14 
species in sampling site 4.
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Table 1. Total Number of Families, Genera 
and Species in Oro River, Cagayan de Oro

B. Conservation Status and Economic Uses of Plant Species 
As basis for the protection, conservation and monitoring of the species, 

assessment of the status was necessary. The study revealed 6 threatened species 
both locally and nationally. Of these threatened species, 5 were considered 
vulnerable viz; (Asplenium nidus, Cyathea contaminans, Drynaria quercifolia, 
Microsorum punctatum, and Psilotum nudum) and one endangered species (Vitex 
parviflora). Four endemic species were identified, viz; Caryota cumingii, Schefflera 
odorata, Livistona merillii and Artocarpus blancoi. Majority of the plant species 
(63.3 %) that were identified within the study area have economic values. Among 
the economic plants, 20 species are considered as source of food, 8 are utilized for 
timber/lumber, 19 are ornamental, 4 species have medicinal uses and others were 
undetermined due to absence of reported uses. 

It is noteworthy to mention that a tree (Ficus balete) observed in Sampling 
Site 2 is the habitat of the most primitive and rootless vascular plant, Psilotum 
nudum (Plate 10). The habitat of this rare vascular plant should be protected to 
avoid the loss of this primitive and rootless vascular plant.

Table 2. Number of Species in Four Stations
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Table 3. Plant Species in Four Sampling Sites of 
Cagayan de Oro River and their Economic Uses
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Table 4. Threatened Plants in Riparian Vegetation along Oro

CONCLUSIONS AND RECOMMENDATIONS

Species richness of plants increases from upstream to downstream sampling 
areas. Land use changes have affected species richness in riparian vegetation. 
Hard vegetation such as tree roots, rocks, stone and banks covered with trees 
exhibited high species richness and with threatened and endemic species. It is 
recommended that the soft vegetation features of the riparian ecosystem in Oro 
River will be planted with indigenous or endemic species of trees and interspersed 
with economic species of plants to improve the quality and biodiversity of the 
river systems.
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Plate 1. Station 1: Dansolihon - Uguiaban Bridge.
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Plate 2. Station 2: Lumbia - Cabula Bridge.
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Plate 3. Station 3: Taguanao - Taguanao Bridge.
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Plate 4. Station 4: Puntod - Puntod Bridge.
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Plate 5. Plants Sampling in Cagayan de Oro River.
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Plate 6. Plants Sampling in Cagayan de Oro River.



65

Asian Journal of Biodiversity Vol. 6 No. 2 
                                        February 2015

Plate 7. Aqua & Terrestial Flora: Plants in Cagayan de Oro River. 
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Plate 8. Aqua & Terrestial Flora: Plants in Cagayan de Oro River.
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Plate 9. Aqua & Terrestial Flora: Plants in Cagayan de Oro River.



Asian Journal of Biodiversity Vol. 6 No. 2 
February 2015

68

Plate 10. Habit of Ficus balete and the Branch with the Primitive Rootless 
Vascular Plant Psilotum nudum (inset) Observed in Sampling Site 2.

Ficus balete


