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Abstract. Batuyong MAR, Calaramo MA, Alejandro GJD. 2021. Inventory of Rubiaceae species in Mt. Pao Range, Ilocos Norte, 
Northwestern Luzon, Philippines. Biodiversitas 22: 3604-3612. Botanical assessments in the Philippines are mostly conducted on 
declared Protected Areas (PAs). However, many remaining potentially interesting and largely unexplored floristic sites are not 
considered PA, one of which is the Mt. Pao Range in the Municipality of Adams, located in Ilocos Norte, Philippines. Among the 
flowering plant family, Rubiaceae is one with the largest number of endemic species and genera in the Philippines Thus, floristic 
surveys of Rubiaceae species were conducted, and collections were made from September 2019 to March 2021. A total of 39 species 
belonging to 13 tribes and 24 genera of the family were recorded. These constitute 7.09% of the total Philippine Rubiaceae. Of these 

species, 18 are Philippine endemics while two are considered narrow endemic to Mt. Pao. Two endemic genera were also found in the 
area  Antherostele and Kanapia. According to the Updated National List of Threatened Philippine Plants, their conservation status in the 
Department of Environment and Natural Resources (DENR) Administrative Order No. 2017-11 found one species assessed as Critically 
Endangered (Antherostele callophylla). This study contributes to the data on the distribution and occurrence of Philippine Rubiaceae. 
Moreover, it also highlights the area's importance with the presence of threatened and endemic species as an area of concern for 
protection and conservation. 
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INTRODUCTION 

Rubiaceae, widely known as the coffee family, ranks 

fourth among the angiosperm family and with more than 

13,000 species of trees, shrubs, herbs, geofrutices, 

myrmecophiles, epiphytes, and lianas (Alejandro and Liede 

2003; Alejandro 2007; Bremer and Eriksson 2009; Davis et 

al. 2009). They occupy a broad range of distribution and 

habitat worldwide, particularly in the subtropics and 

tropics. The family is notable and valued due to its 

economic importance in medicine, agriculture, 
pharmaceuticals and horticulture. Members of the family 

are easily recognized and distinguished in the field by the 

presence of simple, opposite or whorled, entire leaves, 

interpetiolar stipules, and an inferior ovary (Robbrecht 

1988). 

The Philippines is home to approximately 550 species 

in about 80 genera, accounting for 12.1% of the Rubiaceae 

worldwide (Alejandro and Liede 2003; Alejandro 2007), of 

which 83% are endemic (Davis et al. 2009). The following 

endemic genera are being considered, Antherostele 

Bremek., Greeniopsis Merr., Kanapia Arriola & Alejandro 

and Villaria Rolfe, and (Alejandro and Liede 2003; 
Alejandro 2007; Alejandro et al. 2010, 2011; Arriola et al. 

2016). Given these taxa, their confined distribution and 

geographic isolation suggest high value and importance in 

genetic diversity and biodiversity. And not only that, this 

suggests a more vulnerable and higher risk for loss (Ong et 

al. 2002; Rydin et al. 2008). Not surprisingly, in the global 

assessment of the family by Davis et al. (2009), the 

Philippines ranked tenth on the 20 most diverse regions for 

Rubiaceae and part of the top five highest areas which hold 

the most number of endemic species. It is likewise one 

among the main families in the Philippines contributing to 

the threatened plant list (Fernando et al. 2008). In the past 

decade, there is an emergence of taxonomic and 

phylogenetic papers focused on the Philippine Rubiaceae 
(e.g.) Uy and Alejandro 2012; Obico and Alejandro 2013; 

Banag and Alejandro 2014; Villanueva et al. 2016; Banag 

et al. 2017; Chavez et al. 2021; Ordas et al. 2021). In 

addition, the recollection and discovery of new species 

(Alejandro 2015; Arriola and Alejandro 2015; Salamanes 

et al. 2015; Alejandro and Meve 2016; Arriola et al. 2016; 

Ordas et al. 2017; Alfeche et al. 2020; Biag and Alejandro 

2020; Batuyong et al. 2021b). Tantamount to these studies 

is an understanding of the distribution, ecology and biology 

of species within the family, in various ecosystems, which 

still remain largely limited and incomplete. The renowned 

work made by Merrill, “An Enumeration of Flowering 
Plants”, which contributed to Philippine botany, is now 

outdated with almost a century old. Thus, there is an 

imminent need for recollections and new listings to be 

made for updated floristic studies. To date, some of the 

recently published documentation of Rubiaceae in the 
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Philippines are in Northern Sierra Madre Natural Park 

(Biag and Alejandro 2021), two protected areas in Ilocos 

Norte (Batuyong et al. 2021) and in Eastern Samar, 

Visayas (Ordas et al. 2019). Alejandro (2007) emphasized 

that Rubiaceae are extremely diverse, and it is crucial that 

continuous fieldwork and taxonomic studies must be done. 

Most of the botanical assessments in the Philippines 

were performed in declared Protected Areas (PAs). 

However, there are several unexplored areas that may be 

considered interesting for floristic studies but not 
considered as PAs, one of which is the Mt. Pao Range in 

the Municipality of Adams, Ilocos Norte, Philippines. 

Adams is within the northern tip part of the Cordillera 

Mountain Range of Ilocos Norte (Vallejo 2014), situated 

on mountainous terrain with only one barangay. It has a 

total land area of 15,931 ha, wherein two parcels of the 

land were included within the Kalbario Patapat Natural 

Park (KPNP), and the other one is declared as "Adams 

Critical Wildlife Habitats" (Department of Environment 

and Natural Resources DAO No. 2013-23), that has a 

heavily forested landscape classified as old-growth 
dipterocarp forest in the region along with the contiguous 

forest of adjoining mountainous interior towns. Other areas 

within the municipality are still relatively undisturbed, such 

as the Mt. Pao Range while few are partly disturbed by 

scattered residential communities and agricultural 

activities. Notably, some of the recently described species 

in the area include Amorphophallus adamsensis (Magtoto 

et al. 2013), Pyrostria triflora (Arriola et al. 2015), 

Nepenthes aenigma (Gronemeyer et al. 2016), and Begonia 

palemlemensis (Calaramo et al. 2019). Considering the 

scarcity of biological information on the flora of Mt. Pao 
Range, this paper presents the first local documentation of 

Rubiaceae species, which further contributes to the update 

on the knowledge of Philippine Rubiaceae. In addition, 

notes on their habit, ecology and current conservation 

status are also provided.   

MATERIALS AND METHODS  

Study area  

Fieldwork was conducted in the municipality of Adams, 

covering the Mt. Pao Range (Figure 1). Mount Pao Range 

is one of the lowland tropical rainforests among the 

municipality's mountainous terrain (Figure 2.). It has an 

estimated total land area of 5 796.39 ha with an elevation 
of 500 meters masl up to approximately 680 m asl. The 

area is predominantly mountainous, has a slope of above 

50% mountain while areas of the foot slopes are rolling to 

hilly with 18-30% slope. Generally, the climate in the 

Ilocos Norte province is classified as Type I, described to 

have two pronounced seasons: dry from November to April 

and wet during the rest of the year. However, Adams is 

located in the eastern part of the province and is influenced 

by the prevailing climate of the Cordilleras, classified as 

Type III according to the Modified Corona Climate 

Classification. Under this climate type, seasons are not very 
pronounced. It is relatively dry from March to June, and the 

wet season begins in July and ends in October. 

Data collection 

Before the field activity in the area, certification from 

the Local Government Unit (LGU) of Adams and free prior 

informed consent from the tribal leader in the area was 

secured and submitted to DENR Office-Region 1. 

Field surveys were done in September 2019, February 

2020, and March 2021. Purposive sampling was employed 

in the study. Plant specimens showing the characteristics of 

Rubiaceae were collected along the entirety of the trail and 

10 m outside the trail. Then, triplicates of each 
representative specimen were collected, pressed, dried, and 

mounted following standard procedures for herbarium 

vouchers. The specimens were initially identified in the 

field, while unidentified specimens were taken back to the 

herbarium of Northwestern Luzon for further identification. 

In addition, field photo documentation was utilized and 

referred to online databases such as JSTOR Plants 

(https://plants.jstor.org; 2000 onwards), Co's Digital Flora 

of the Philippines (https://www.phytoimages.siu.edu; 

Pelser et al. 2011 onwards), and the POWO 2021 

(http://www.plantsoftheworldonline.org).  
 

 

 

 
 

Figure 1. Location of the study area in Ilocos Norte, 
Northwestern Luzon, Philippines. Area surveyed is marked in 
green color. 
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Figure 2. The study site in Ilocos Norte, Northwestern Luzon, Philippines. A. View of the mountainous terrain surrounding the 

Municipality of Adams; B. Part of Mt. Pao Range with Mt. Palemlem at the background; C. View portion of Mt. Pao Range. 
 
 

  

Collections from the following local herbaria  

Herbarium of Northwestern Luzon (HNUL), Philippine 

National Herbarium (PNH), and University of Santo Tomas 
Herbarium (USTH)  were also examined and compared to 

the collected specimens to facilitate the identification. 

Consequently, the living collections found at the 

Northwestern University Ecological and Botanical Garden 

(NUEBG) were also utilized as cross-references for the 

collections. Voucher specimens were deposited at HNUL. 

The specimens' accepted botanical names, correct spelling, 

and synonymy were further verified using Co's Digital 

Flora of the Philippines (Pelser et al. 2011 onwards), and 

World Checklist of Selected Plant Families 

(https://wcsp.science.kew.org/cite.do; WCSP 2021). The 

Arc-GIS v.10.5 was utilized for the preparation of the map. 
The collected plants were checked for their occurrence, 

distribution, and endemicity in the Co's Digital Flora of the 

Philippines (Pelser et al. 2011 onwards) and Global 

Biodiversity Information Facility (http://www.gbif.org/; 

GBIF 1999). 

Further, the classification of the conservation status of 

each species is indicated and taken from the red list of 

threatened species by the IUCN and the updated national 

list of threatened plants in the Philippines (DENR AO 

2017-11). 

RESULTS AND DISCUSSION 

Composition of Rubiaceae species in Mt. Pao Range 

The present study revealed 39 species belonging to 13 
tribes and 24 genera (Table 1). These constitute 7.09 % of 

the total Philippine Rubiaceae. From the various tribes 

documented, the highest number of species was recorded 

by Psychotrieae (six species)  followed by Naucleeae, 

Spermacoceae (five species each), Ixoreae, Lasianthaceae, 

and Urophylleae (four species each). The tribes 

Ophiorrhizeae and Vanguerieae were represented by three 

species while the tribes Argostemmateae, Augusteae, 

Guettardeae, Morindeae and Mussaendea were represented 

by one species each. Most of the recorded and identified 

species were trees (35.90%), followed by shrubs (30.77%), 

herbs (20.51 %), lianas (7.69%) and epiphytes (5.13%), as 
depicted in Figure 3.A. 

Species distribution in terms of endemicity listed 17 

species as endemic (51.52 %) while the rest of the 

identified species are also distributed in other countries 

(48.48%) (Figure 3.B), which are assumed to have been 

introduced or naturalized in the Philippines (CDFP; Pelser 

et al. 2011 onwards). In addition, it is also worth 

mentioning that despite the low number of endemic 

species, two Philippine endemic genera are recorded in the 

area  Antherostele and Kanapia. 
 

A 

C B 
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Table 1. List of Rubiaceae species identified in the study site, Ilocos Norte, Northwestern Luzon, Philippines  

 

Species Habit Endemicity 
Conservation 

status 
Accession number 

Tribe Argostemmateae     

  Mycetia javanica (Blume) Reinw. ex Korth. Tr NE NE HNUL 0018580 

Tribe Agusteae     
  Wendlandia luzoniensis DC. (Figure 4.B) Tr NE NE HNUL 0018579 

Tribe Guettardeae     
 Timonius ternifolius (Bartl. ex DC.) Fern. Vill. (Figure 5.A) Tr E NE HNUL 0018585 

Tribe Ixoreaea     
 Ixora bibracteata Elmer (Figure 6.A) Sh E NE HNUL 0018581 

 Ixora cumingiana S.Vidal Sh E NE HNUL 0018582 

 Ixora luzoniensis Merr. (Figure 6.B) Sh E NE HNUL 0018583 

 Ixora macrophylla Bartl. ex DC. (Figure 4.C) Tr NE NE HNUL 0018584 

Tribe Lasiantheae     

  Lasianthus sp. (Figure 4.D) Sh NE NE HNUL 0018616 
  Lasianthus attenuatus Jack (Figure 4.A) Sh NE NE HNUL 0018592 
  Lasianthus biflorus (Blume) M.Gangop. & Chakrab. (Figure 4.E) Sh NE NE HNUL 0018613 
  Lasianthus hirsutus (Roxb.) Merr. Sh NE NE HNUL 0018593 

Tribe Morindeae     

  Prismatomeris brachypus Ridl. Sh E NE HNUL 0018594 

Tribe Mussaendeae     

  Mussaenda benguetensis Elmer (Figure 6.E) Tr E NE HNUL 0018586 

Tribe Naucleeae     
  Mitragyna sp. (Figure 4.F) Tr   HNUL 0018618 
  Neonauclea bartlingii var. cumingiana (S. Vidal) Ridsdale  Tr E LC HNUL 0018587 

  Neonauclea reticulata (Havil.) Merr. Tr NE NE HNUL 0018597 

  Uncaria lanosa Wall Li NE NE HNUL 0018595 

  Uncaria perrottetii (A.Rich.) Merr. Li E NE HNUL 0018596 

Tribe Ophiorrhizeae     

  Ophiorrhiza argostemmoides Elmer (Figure 6.C) He E NE HNUL 0018588 

  Ophiorrhiza oblongifolia DC. He E NE HNUL 0018590 

  Ophiorrhiza oblongilimba Merr. He E NE HNUL 0018589 

Tribe Psychotrieae     

  Hydnophytum formicarum Jack (Figure 5.C) Ep NE NE HNUL 0018598 
  Myrmecodia tuberosa Jack (Figure 5.D) Ep NE NE HNUL 0018599 
  Psychotria sp.  Sh   HNUL 0018600 
  Psychotria ixoroides Bartl. ex DC.  Li E NE HNUL 0018601 

  Psychotria manillensis Bartl. ex DC. Sh NE NE HNUL 0018602 
  Psychotria subsessiliflora var. subsessiliflora  Tr E NE HNUL 0018614 

Tribe Spermacoceae     

  Exallage cristata (Willd.) Nandikar & K.C.Kishor (Figure 5.B) He NE NE HNUL 0018603 

  Hedyotis sp.  He   HNUL 0018604 

  Oldenlandia corymbosa L.  He NE NE HNUL 0018605 
  Spermacoce ocymoides Burm.f  He NE NE HNUL 0018606 
  Spermacoce remota Lam. (Figure 5.E) He NE NE HNUL 0018607 

Tribe Urophylleae     

  Antherostele callophylla Bremek (Figure 6.F) Tr E *CR HNUL 0018608 
  Praravinia sp. Tr  NE HNUL 0018609 
  Urophyllum sp. Tr  NE HNUL 0018610 

  Urophyllum caudatum Merr. Sh E NE HNUL 0018611 

Tribe Vanguerieae     

  Kanapia monstrossa (A. Rich.) Arriola & Alejandro  Tr E NE HNUL 0018612 

  Psydrax sp. Tr  NE HNUL 0018613 
  Pyrostria triflora Arriola, Calaramo & Alejandro Sh E NE HNUL 0018615 

Note: Habit (Tr: trees, Sh: shrub, He: herb, Li: Liana, Ep: Epiphyte), endemicity (E: endemic, N: non-endemic), proposed status based 
on IUCN Red List of Threatened Species or the *DENR Administrative Order 2017-11 (NE: Not evaluated, OT: Other Threatened 
Species, LC:  Least Concern, VU: Vulnerable, EN: Endangered, CR: Critically Endangered), and Accession Numbers. 
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Figure 3. The number of collected Rubiaceae species in Mt. Pao Range, Ilocos Norte, Northwestern Luzon, Philippines. A. The number 
of species per growth habit. Note: Tr: trees, Sh: shrubs, He:  herbs, Li: Lianas, Ep: epiphytes); B. Proportion of collected endemic and 
non-endemic species 

 
 

While most of the species identified from the site were 

not assessed for their conservation status based on the 

international lists of threatened species (IUCN), the 

national list of threatened species (DENR Administrative 

Order 2017; CDFP; Pelser et al. 2011 onwards) revealed 

one species as Critically Endangered (CR), namely 

Antherostele callophylla Bremek. 

During the field survey, some of the frequently encountered 

species were Ixora bibracteata Elmer, Lasianthus attenuatus 

Jack (Figure 4.A), Lasianthus hirsutus (Roxb.) Merr., 
Neonauclea bartlingii var. cumingiana (S. Vidal) Ridsdale, 

Neonauclea reticulata (Havil.) Merr. and Wendlandia 

luzoniensis DC (Figure 4.B). While other species were 

found to have fewer to single mature individuals in the 

surveyed site, such as Ixora macrophylla Bartl. ex DC 

(Figure 4.C), Kanapia monstrossa (A. Rich.) Arriola & 

Alejandro, Lasianthus sp. (Figure 4.D), Lasianthus biflorus 

(Blume) M.Gangop. & Chakrab. (Figure 4.E), Mitragyna 

sp. (Figure 4.F), Psychotria subsessiliflora var. 

subsessiliflora, Pyrostria triflora Arriola, Calaramo & 

Alejandro and Timonius ternifolius (Bartl. ex DC.) Fern. 

Vill. (Figure 5.A). Sparsely distributed also with few 
immature individuals is A. callophylla. Noteworthy, this 

species is recorded to occur outside its type locality. On the 

other hand, a small population of Exallage cristata (Willd.) 

Nandikar & K.C.Kishor (Figure 5.B), Hydnophytum 

formicarum Jack (Figure 5.C), Myrmecodia tuberosa Jack 

(Figure 5.D), and Ophiorrhiza argostemmoides Elmer were 

observed to occur in a single location. Davis et al. (2009) 

mentioned that Rubiaceae species are sensitive to 

disturbance in tropical regions.  

Consequently, compared with other areas surveyed in 

the country, 29 species are similar from the previously 
reported by Batuyong et al. (2021) in Kalbario Patapat 

Natural Park (KPNP). This protected area is also located on 

the mountains of the Municipalities of Pagudpud and 

Adams and is described as one of the remaining remnants 

of an old-growth mix dipterocarp forest on the 

northwestern portion of Luzon along with Mt. Pao Range 

that is contiguous to Cagayan and Cordillera (DENR 

2018). Whereas, nine species are also recorded comparable 

in Northern Sierra Madre Natural Park (NSMNP) covering 

Isabela (Biag & Alejandro 2021), which holds the record of 

being the widest remaining tropical rainforest in the Island 

of Luzon (DENR-NSMNP Profile 2017). Lastly, seven 

species in Eastern Samar, Visayas (Ordas et al. 2019), 

where the vegetative area comprises mostly old-growth 

forests and includes diverse habitats ranging from 

mangrove lowland evergreen rainforests and limestone and 

ultramafic soil forests. Among the species commonly noted 

in these four areas are Spermacocea remota Lam. (Figure 
5.E) and Uncaria lanosa Wall. Delprete and Jardim (2012) 

described that the family could be found at all strata of 

tropical vegetation and habitats at various habits, which 

considers this family one of the most significant 

components in tropical vegetation. Considerably, the 

family has been recorded and identified as one of the well-

represented family documented in various diversity and 

floristic studies conducted in different forests ecosystem in 

the Philippines (Fernando et al. 2008; Amoroso et al. 2009; 

Aribal and Fernando 2014; de Guzman et al. 2014; 

Malabrigo et al. 2018; Aureo et al. 2020). 

Notes on selected Philippine endemic taxa 
Among the tribes, the Ixoreaea and Ophiorrhizeae 

displayed the most number of endemic species, as shown in 

Table 1. Four species from the genus Ixora L. under the 

tribe Ixoreaea were collected, three of which are endemic, 

I. bibracteata Elmer (Figure 6.A), I. cumingiana S. Vidal 

and I. luzoniensis Merr (Figure 6.B). In the Philippines, out 

of the 34 species present, 25 are considered endemic 

(Banag et al. 2015, 2017). The I. bibracteata are found 

along the trail and forest ridges at a medium elevation from 

ca. 350-500 masl. Flowering and fruiting were observed 

from February to May. The other two endemic species, I. 
cumingiana and I. luzoniensis, are widely distributed in 

most islands and provinces in the Philippines (Pelser et al. 

2011). The I. cumingiana was found at low to medium 

elevation ca. 250-450 m. It was observed flowering and 

fruiting when collected in February. At the same time, 

several individuals of I. luzoniensis were encountered and 

collected at an elevation of 360 masl near a river. 
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Figure 4. Representatives of Rubiaceae collected in Mt. Pao, Philippines. A. Lasianthus attenuatus, B. Wendlandia luzoniensis, C. Ixora 
macrophylla, D. Lasianthus sp., E. Lasianthus biflorus, F. Mitragyna sp. Photos taken by MA Batuyong and MA Calaramo 
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Figure 5. Representatives of Rubiaceae collected in Mt. Pao, Philippines. A. Timonius ternifolius, B. Exallage cristata, C. 
Hydnophytum formicarum, D. Myrmecodia tuberosa, E. Spermacoce remota. Photos taken by MA Batuyong and MA Calaramo 
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Figure 6. Representatives of Rubiaceae collected in Mt. Pao, Ilocos Norte, Northwestern Luzon, Philippines. A. Ixora bibracteata, B. I. 
luzoniensis, C. Ophiorrhiza argostemmoides, D. O. oblongifolia, E. Mussaenda benguetensis, F. Antherostele callophylla. Photos taken 
by MA Batuyong and MA Calaramo 

 

 

 

Merrill's (1923) and Alejandro (2007), they enumerated 

17 endemic Philippine Ophiorrhiza species out of the 18 

occurring species. In the updates of Philippine flora, Pelser 

et al. (2011 onwards) recorded the presence of 30 

Ophiorrhiza species, wherein 28 are considered endemic. 

O. argostemmoides Elmer (Figure 6.C), O. oblongifolia 
DC, identified three species in the area. (Figure 6.D) and 

O. oblongilimba Merr.  

Ophiorrhiza argostemmoides occurs along streams. It 

was previously observed only in Mindanao, however, the 

finding of this species represents additional record for the 

locality. 

One representative species from the tribe Mussaendeae 

was likewise recorded, the Mussaenda benguetensis Elmer 

(Figure 6.E). It has been observed flowering and fruiting 

during the collection along the trail at an elevation ranging 

from 200 to 250 masl.  
The Psychotria ixoroides Bartl. ex DC. exists as a 

lianescent shrub, its stipules are valvate to ovate and 

measure 2-6 mm long, glabrous. The leaf blades appear 

narrowly to broadly elliptic, oblanceolate to narrowly 

lanceolate, and measures 4-9 x 1.3-3.5 cm, base cuneate, 

apex acute to acuminate. The fruits are obovoid, 4-5 mm 

long, ribbed, white, pyrenes ribbed on outer surface. Only 

the fruits were seen during the collection in October.  

Other endemic species such as A. callophylla (Figure 

6.I) and Psychotria subsessiliflora var. subsessiliflora 

(Figure 6.F), were collected in the undisturbed area. 

However, we could expect potential degradation in the 

forest in the near future due to human encroachment. As 

observed during the fieldwork, the increasing population, 
developing tourism, agricultural activities such as slash and 

burn, and potential forest conversions all pose a threat to 

the flora and the entire biodiversity. In addition, the town 

of Adams is a budding destination for nature enthusiasts 

and adventurers, certainly because of the pristine 

environment. Therefore, these threats emphasize the need 

to effectively manage the area. 

In conclusion, we initially documented 39 species 

belonging to 24 genera representing 13 tribes. This number 

of species comprises about 7.09% of the total number of 

Rubiaceae species in the Philippines. Seventeen (17) 
species are Philippine endemics, and two species are 

endemic to the province. As regards conservation, one is 

listed as Critically Endangered (DENR AO 2017-11). 

While this present study does not account for all species 

within Mt. Pao Range, the results provide a useful basis 

and increase the floristic data to build future evidence-

based for effective conservation and protection of the area. 

As available and baseline information is essential to assist 
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in implementing programs, policy formulation, and 

determination of areas that will become priorities for 

conservation, optimistically, the inclusion of the area in the 

future as an area of priority. As emphasized by Gordon et 

al. 2005, the six criteria relating to biodiversity value, such 

as the number of endemic species, diversity, conservation 

status, variety of taxa, are taken into consideration in 

selecting priority areas for conservation. Lastly, future 

studies should also consider and continue on the inventory 

of other plants, such as bryophytes as well as plant 
associations and environment interactions. 
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