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ABSTRACT 

 

Due to the rapid loss of both biodiversity and cultural diversity, which are intricately 

linked, collaborative conservation efforts are needed from both local and conservation fronts. One 

approach to biocultural diversity conservation is to use cultural significance. This dissertation 

looks at the cultural keystone species concept in the context of the Magbukún  Ayta community, a 

semi-hunter-gatherer group in the Philippines, and their relationship with buloy (Dioscorea 

divaricata Blanco, Dioscoreaceae), a local species of wild yam. The yam is investigated in its 

ecological, cultural, and nutritional contexts. The preferred habitat of the yam (primary forest) 

was characterized to have 262 species of trees, herbs and lianas in an area of 0.2 ha, including 

endemic and threatened species. Tree diversity was high, with a Fisher’s alpha value of 58.27 and 

a Shannon’s diversity index value of 4.376. Using key informant interviews, participant-

observation and semi-structured interviews, the traditional ecological knowledge of the Aytas 

concerning buloy was documented. Buloy was then shown to be a cultural keystone species of 

the community. Knowledge distribution and transmission were also studied through multiple 

regressions, revealing that age was the most predictive factor of knowledge regarding buloy. 

Harvesting practice, as well as Magbukún language use, was also shown to decline with younger 

generations. Using interview results, an intimacy matrix was developed as a tool to assess the 

potential persistence of a plant-people relationship based on exposure, knowledge and practice. 

Nutritional analysis was also done for buloy to assess its importance as a food. Buloy was shown 

to have nutritive properties comparable to rice, the current staple in the community. The 

persistence of buloy as a culturally important food to the Aytas is likely due to the persistence of 

its habitat, its symbolism of cultural identity, and its nutritive properties. The buloy’s important 

position in the Ayta culture, and its preferred habitat being undisturbed forest allows it to be used 

in conservation of biocultural diversity. 
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CHAPTER I: Introduction 

 

Biocultural diversity is currently and rapidly being lost at a global scale due to 

environmental, socio-political and economic changes (Zent 2001, Maffi 2005). Conservation 

efforts are thus needed from both the local front and conservation groups. However, local people 

and conservationists do not always agree on the best ways of approaching problems. It is thus 

important to learn the perceptions of a target community and work collaboratively. Conservation 

efforts are most successful when these are done in tandem with the people who use and inhabit 

the area to be conserved because they are the most directly affected by changes within the 

ecosystems they inhabit (Kristensen and Balslev 2003, Casagrande 2004).  

One way of approaching the conservation of a local area is to use cultural significance. 

Species that have become important to a group of people due to certain events, traditions and 

phenomena tend to be conserved (Nazarea 2006). These are called cultural keystone species 

(CKS) and have great potential to be used as instruments in trying to preserve biocultural 

diversity, as both cultural and biological diversity are addressed (Nazarea 2006, Garibaldi and 

Turner 2004). 

In this dissertation, I am interested in the questions, “Can cultural keystone species be 

used in biocultural diversity conservation; and if so, how?” One way of contributing to the body 

of knowledge concerning this question is to do a case study of a cultural keystone species and its 

possible role/implications for biocultural diversity conservation. I look at this concept in the 

context of the Magbukún Ayta community in Morong, Bataan, Philippines and their relationship 

with buloy (Dioscorea divaricata Blanco, Dioscoreaceae), a local species of wild yam. Field 

work was done for the dissertation for a total of 21 weeks in Bataan spread out from December 

2006 to January 2011 (Appendix 1). 

 

The Magbukún Aytas and Dioscorea divaricata 

 

The Magbukún Aytas are believed to have been the first human settlers in Morong. They 

reside within the Bataan National Park (BNP), a critical area for conservation in the Philippines 

due to high demand for timber trees and forest conversion into agriculture lands. The Aytas have 

been continually displaced and marginalized, increasing pressure on remaining forest lands 

(Mallari et al. 2001). The Aytas are concerned with the destruction of their ancestral domain 

within BNP and are eager to conserve what they have left, as well as reforest degraded lands.  
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Having a long and rich history as hunter-gatherers in the forests of Bataan, the Magbukún 

Aytas of Kanawan hold concern for their land and realize they will soon lose their forests if they 

fail to act quickly. The Aytas are also interested in retaining and preserving their culture, and 

would like to document their cultural practices. In preserving both their environment and their 

culture, the Aytas are willing to work with others. For these reasons, the Magbukún Aytas are 

appropriate to work with in addressing the questions asked in my research. 

Dioscorea divaricata is a Philippine endemic known as buloy in the Magbukún 

language. Its tuber is a valuable source of food available all throughout the year and sought after 

in times of hardship. The Aytas share an intimate relationship with buloy, which is perceived as a 

symbol of satiation. There are special harvesting practices associated with buloy which include 

specific tools, terms and taboos that reach back hundreds of years (pers.comm., Belen Restum, 

Magbukún Ayta elder). Unfortunately, the Aytas have been losing pieces of their culture due to 

influences and pressures from lowlanders that arrive in their community. Harvest of D. divaricata 

is one such practice that, if lost, might be perceived as a portent of losing their culture entirely. 

Because both ecological and cultural landscapes of the Magbukún Ayta are under threat, 

there is a potential danger of losing the yam due to loss of habitat and harvesting practice. Thus, 

the yam’s survival both in the forest and in the culture are endangered. The CKS concept brings 

the yam’s ecological and cultural aspects together for investigation.  

 

Introduction to the Chapters 

 

 Chapters 2-4 are stand-alone chapters and each contain information relevant to the 

research question pursued. Chapter 2 discusses the ecological context of Dioscorea divaricata in 

terms of its habitat. Chapter 3 describes the cultural context of buloy within the Ayta community. 

Chapter 4 investigates the use context of the yam as a food item and reports on nutritional 

content. 

 Chapter 2 characterizes the setting in which the Ayta-buloy relationship takes place. The 

primary forest is described in terms of floristic composition, stand structure and species diversity. 

The distribution of D. divaricata within the area is also investigated.  

 Chapter 3 describes the relationship between the wild yam and the Aytas. This involves 

the perceptions about the yam, its significance to the culture, and how it is used. The chapter 

includes documentation of traditional ecological knowledge, assessment of buloy as a CKS, and 

knowledge distribution and transmission in terms of age, gender and language. The intimacy of 
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the Ayta-buloy relationship and how this intimacy differs across the members of the community 

is also described.  

 Chapter 4 looks at the nutritional content of buloy in terms of proximal composition, 

fatty acids, minerals, sugar, starch and dietary fiber. Nutrients are compared to other yams and 

root foods. Yam is especially compared with rice, as rice is the current staple food in the 

community. 

Minor themes running through text are unintentional domestication and the influence of 

harvesting on the growth and distribution of D. divaricata. 
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CHAPTER II: Dioscorea divaricata Blanco habitat and distribution in the tropical rainforest of 

the Kanawan Magbukún Ayta ancestral domain in Morong, Bataan, Philippines 

 

ABSTRACT  

 

Dioscorea divaricata is an important food plant to the Magbukún Aytas of Kanawan, 

Morong, Bataan, Philippines. The yam is ubiquitous within the ancestral domain, but the best 

quality is found in the primary forest. The primary forest was then studied to characterize the 

habitat of D. divaricata. Twenty 50 m x 3 m transects were set up within a 284-673 m a.s.l. 

elevation range. A total of 1005 individuals in 262 species, 185 genera and 86 families were 

recorded for trees with ≥ 1 cm diameter at breast height, herbaceous flora and lianas. There were 

53 Philippine endemics, 19 Luzon island endemics, 1 new distribution record and 24 threatened 

species. The most dominant plants based on important values were Shorea polysperma for trees, 

Schizostachyum sp. for herbs, and Arcangelisia flava for lianas. Diameter profiles of trees showed 

an inverse-J curve with abundant saplings and treelets. Diversity was high with a Fisher’s alpha 

value of 58.27 and a Shannon’s diversity index value of 4.376 for trees. Ridge and valley habitat 

types differed, with the ridge being more speciose and the valley having greater basal area. 

Encountered D. divaricata individuals were also recorded, which was present in both ridge and 

valley. The presence of the yam contributes to motivations for conserving the forest, and 

characterization of the primary forest provides information for reforestation of degraded areas 

within the ancestral domain. 

 

INTRODUCTION 

 

Dioscorea divaricata Blanco is a wild yam locally known as buloy and part of the 

Dioscoreaceae family (Figure 2.1). It is endemic to the Philippines and grows in forested areas at 

low to medium elevations (Merrill 1923). Yams are important sources of food for many peoples 

in the world, especially the tropics where they are largely cultivated. Wild yams are still 

harvested by many people, especially indigenous groups who have access to forested areas 

(Alexander and Coursey 1969, Tamiru et al. 2008).  

Buloy is especially important to the Kanawan Magbukún Aytas, an aboriginal group 

living in Morong, Bataan, Philippines (Chapter 3). D. divaricata tubers are a valuable food source 

available all throughout the year, and thus turned to in times of famine and seen as a symbol of 

satiation (Chapter 3). There are special techniques, tools, terms and taboos associated with the 
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harvest of this yam that reach back hundreds of years (Chapter 3). This particular species of yam 

meets the criteria of being a cultural keystone species that may be used as an instrument to 

preserve biocultural diversity (Garibaldi and Turner 2004, Nazarea 2006, Chapter 3). 

 D. divaricata is found throughout the ancestral domain in the village (baryo), the fields 

(gasak), secondary forest (kalaanan), and primary forest (jikut).  However, the yams worth 

harvesting and consuming are found mostly in primary forest because the yams are not of good 

quality when growing elsewhere (Chapter 3). Therefore, conserving the primary forest would 

conserve the habitat of the preferred yam.  

The forests in which the observations for this project took place were within the Bataan 

National Park, a key conservation site in the Philippines under severe threat from logging and 

conversion of forest lands to agriculture. The Philippines is one of the hottest hotspots due to its 

high number of endemic species and the magnitude of threats facing its biodiversity (Mallari et al. 

2001, http://biodiversityhotspots.org). However, the Bataan National Park primary forest had not 

yet been characterized in the literature. 

The cultural significance of buloy (Chapter 3) and its ideal habitat (primary forest) give the 

Aytas a deep incentive to conserve the primary forest. This research thus characterized the 

primary forest in relation to the yam distribution within it. The ridge and valley habitat types 

within the primary forest were studied, as tropical forest tree species often have habitat 

associations based on elevation, slope and canopy openness, which vary between the ridge and 

valley (Yapp 1922, Bazzaz 1991, Wright 2002, Baraloto and Goldberg. 2004, Valencia et al. 

2004). Specific objectives were to: 

(1) Determine the floristic composition, stand structure and species diversity of trees, 

herbaceous flora (herbs) and lianas in the primary forest found in the Kanawan 

Magbukún Ayta ancestral domain; 

(2) Determine the differences between the ridge and valley habitat types in terms of floristic 

composition, stand structure and species diversity; and  

(3) Record incidences of yams encountered during sampling and relate this to the 

characteristics of the primary forest. 
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METHODOLOGY 

 

Site Description 

 

The study was done within the primary forests on the Morong side of the Bataan National 

Park. As this is under the ancestral domain of the Aytas, free prior informed consent was obtained 

before undertaking the study, and the community was involved in performing the transects.  

Bataan is classified as having a Type I climate, which has a dry season from November to 

April (http://kidlat.pagasa.dost.gov.ph/cab/statfram.htm) and wet during the rest of the year with 

south-eastern monsoons. Temperatures average 26° C, and annual rainfall averages 3582 mm. 

The Bataan Natural Park (BNP, Figure 2.2) has its highest point at 1253 m a.s.l. at the peak of 

Mt. Natib. The topography is rugged, and is dotted with volcanic plugs (Mildenstein et al. 2005). 

Two types of environments were examined in the site: ridges and valleys. Slopes on the ridge 

were ascending with sandy soils. There were isolated boulders exposed in patches. Large 

boulders were absent from the ridge. In contrast, in the valleys, the ground had exposed, mossy 

boulders. Elevation range for the transects was 284-673 m above sea level. 

 BNP holds one of the last primary forests in western Luzon in the Philippines and is a 

critical area for conservation in the country. These forests are estimated to have 3000-5000 

hectares of primary lowland dipterocarp forest left at 100-900 meters above sea level (Mallari et 

al. 2001).  

The valleys of the primary forest ranged from flat to moderately sloping gallery forest. 

The canopy cover ranged from 10-60% while the canopy height ranged from 18-20 m. There was 

a humus-rich litter layer of about 5 cm and a sandy soil thick humus layer mixed with volcanic 

sand. Fallen logs were abundant. Streams and man-made trails were present in the valley, and 

there was profuse liana growth. The herb layer was sparse, but rattans dominated in patches 

within the area.  

The canopy cover on the ridges ranged from 7-60% while the canopy height ranged from 

16-21 m. The soil was sandy with leaf litter of mostly Lithocarpus spp. There was a poorly 

developed herb layer, thick undergrowth, many treelets, abundant rattans, and profuse liana 

growth. Strangler figs were present. Fallen trees were also abundant, and Shorea polysperma 

seedlings and saplings were dominant.  

 Within the BNP, the forest is especially vulnerable because of the high demand for 

timber trees. Modern settlers are also converting forests into agriculture lands, as well as 

gathering firewood and making charcoal (Mallari et al. 2001). The Magbukún Aytas are 
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predominantly hunter-gatherers believed to have been the first human settlers in Morong. They 

have been continually displaced and marginalized due to land speculation, thus increasing 

pressure on remaining forest lands (Motin et al. 2006).  

 

Data Collection 

 

Trees were surveyed according to Gentry (1988), with modifications as explained below, 

during late 2008 and early 2009. Ten non-overlapping 50 m x 2 m transects were set up for a total 

area of 0.1 ha per habitat type. Habitat types surveyed were valley and ridge for a total of 20 

transects (Figure 2.3) and were chosen based on elevation (Appendix 2.1). Ridges had an 

elevation above 380 m a.s.l., while valleys had an elevation below 380 m a.s.l. Because D. 

divaricata is a vine that germinates on the ground and climbs to the canopy, all life forms (trees, 

herbs and lianas) were measured. Palms were included with trees. Herbs for this paper are defined 

as herbaceous flora, small shrubs, bamboos, rattans and seedlings. Local names for each plant 

were noted when available. Local names were based on what the Aytas called the plants. The 

Aytas speak more than one language, and the specific language of each of the assigned names 

was not ascertained. Names for plants for which the Aytas did not have a name or were not 

familiar with were recorded as “none given.” 

The vegetation survey was done in a participatory manner (Medley and Kalibo 2005) 

with the Aytas. The data collection team consisted of Ulysses Ferreras, Joseph Salonga, Jerry 

Orpesa, Danny Arias, and Eduardo Salonga of the Bataan Center for Innovative Science and 

Technology, Inc. (BCISTI), Eduardo Alejo, Louie Bugay, Jhon-Jhon Bugay, Brigette Cayetano,  

Mercedes Cayetano, Rodrigo Dela Junta, Willy Dela Junta, Rommel Dela Torre, Arlene Dullete, 

Jerry Dullete, Alberto Malunic, Alvin Malunic, Bernald Malunic, Eric Malunic , Fred Malunic, 

Kristine Malunic, Niko Malunic, Luis Quinto, Rezalyn Ramirez, Dindo Restum, Rissa Restum, 

Gary Silva, Kristine Soriano, Divina Tamondog and myself. 

 

Selection and Setup of Transects 

 The starting point of each transect was chosen with the use of a random number 

generator. The middle of the campsite was used as the base point. Random numbers were then 

selected to determine distance (in meters) and direction (in degrees, with zero degrees facing 

north) from the base point. Once the start point and direction were determined, an additional 50-

m horizontal distance was measured to reach the end point. Slope correction was done using a 

hypsometer and slope correction table. Location and elevation of start and end points were 
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recorded using a Global Positioning System (GPS) device (Appendix 2.1). Percent canopy cover 

for each transect was also estimated with the naked eye.  

 

Trees  

 All trees with ≥ 1 cm diameter at breast height (dbh)  reaching 1 m on either side from 

the base point to the end point of each transect were recorded. The dbh of each tree was noted.  

 

Herbs 

All herbs as defined above were also noted. Cover per transect was determined using a 

modified Braun-Blanquet scale (van der Maarel 1979) as follows: 

              5 =  > 75 percent cover;  

              4 = 50-75 percent cover;  

              3 = 25-50 percent cover;  

              2 = 5-25 percent cover;  

              1 = numerous, but less than 5 percent cover, or scattered, with cover up to 5 percent;  

              + = few, with small cover;  

              r = rare, solitary, with small cover. 

 

Lianas 

The presence or absence of lianas were noted. The Braun-Blanquet scale was also used 

for lianas.  

 

Presence of Dioscorea divaricata 

 All individuals of D. divaricata encountered during field work from 2008-2010, whether 

or not they were in the transect, were recorded and georeferenced. It was also noted if the yam 

had been dug up or if it was still a seedling. 

 

Voucher Specimens 

Voucher specimens were collected for the plants and deposited at the Philippine 

University Herbarium (PUH). The specimens were identified with the help of Ulysses Ferreras 

and Leonardo Co of PUH, the taxonomic key of Burkill (1951) and a key to the different yam 

tubers (Ticsay 1986).  Identified species were assessed based on conservation status. Threatened 

species were based on the Department of Environment and Natural Resources of the Philippines 

Administrative Order (DAO) 2001-1 (Fernando et al. 2008), the International Union for 
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Conservation of Nature (IUCN) 2007 (http://www.iucnredlist.org/) and Convention on 

International Trade in Endangered Species of Wild Fauna and Flora (CITES) I, II and III 

(http://www.cites.org) red lists.  

 

Data Analysis 

 

Inventory Completeness/Sampling Sufficiency 

 Inventory completeness was assessed using species accumulation curves. Species 

richness estimators were used to approximate expected number of species for the area if the site 

was censused. Estimators used were the following: abundance-based coverage estimator (ACE), 

incidence-based estimator of species (ICE), Chao 1 richness estimator (Chao1), Chao 2 richness 

estimator (Chao2), first-order Jackknife richness estimator (Jack1), second-order Jackknife 

richness estimator (Jack2), bootstrap richness estimator (Boot), and the Michaelis-Menten 

estimator (MM). The data were run through 100 randomizations without replacement, zero 

patchiness, ten as the upper boundary of infrequent species, and using the bias-corrected formula 

for Chao1 and Chao2 (Colwell and Coddington 1995, Chazdon et al. 1998, Colwell 2006). ACE 

and Chao1 were not computed for herbs and lianas because abundance data was not available for 

these life forms. Percent completeness was calculated by dividing the number of observed species 

by the estimate, and then representing the range of the values obtained. 

 

Importance Values 

Importance values were computed by adding relative abundance, relative frequency and 

relative basal area scores for trees; relative frequency and relative cover were used for herbs and 

lianas (Curtis and McIntosh 1951, Macia 2008). The Braun-Blanquet were values converted to 

numerical values to be able to compute for cover. The converted values were 0.1, 0.5, 3, 15,37.5, 

62.5 and 87.5 for r, +, 1, 2, 3, 4 and 5, respectively (Leps and Hadincova 1992).  

 

Stand Structure 

Stand structure was characterized by diameter profiles of the tree species. Because there 

were differences in species composition and diversity between the habitat types, diameter profiles 

were generated for each habitat type. 
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Diversity Indices 

Fisher’s α, Shannon’s diversity index (H’), Evenness (E’) and Simpson’s Diversity Index 

(1-D) were computed with bootstrap confidence scores (Magurran1988, Hammer et al. 2001).  

Diversity differences were computed using the T-test for H’ (Murali et al. 1996). 

 

Similarity Indices 

To determine species composition difference between the valley and the ridge habitat 

types, Jaccard, Sorensen incidence-based, Bray-Curtis, and Moristia-Horn similarity indices were 

computed for all the samples of each replicate (Colwell 2006, Magurran 1988). Sorensen’s 

incidence-based similarity index was also used for cluster analysis of the transects using the 

unpaired group mean average (UPGMA) algorithm. 

 

Software 

 Species accumulation curves, species richness estimators, diversity indices, and similarity 

indices were computed by EstimateS version 8.2.0 (Colwell 2006).  Diversity indices and t-test 

for Shannon’s diversity index was computed by PAST: Paleontological Statistics software 

package (Hammer et al. 2001). Cluster analysis was done by Multi-Variate Statistical Package 

version 3.01 (Kovach Computing Services 1998). 

 

RESULTS  

 

Floristic Composition 

 

The transects (Figure 2.3) reflected the presence of 1005 individuals in 262 species, 185 

genera and 86 families (Table 2.1, Appendix 2.2) in a total area of 0.2 ha distributed in twenty 

transects. Individuals unidentified at the genus (12) and family (4) levels and without voucher 

specimens (4) were removed from the database for a total of 20 excluded individuals. Out of the 

1005 included individuals, a total of 198 were not identified to species but rather classified into 

81 morphospecies.  

 Out of the 181 species identified to species level, there were 53 Philippine endemics, 19 

Luzon island endemics, 1 exotic herb Triumfetta rhomboidia, and 1 new distribution record 

Chisocheton mendozae (Appendix 2.2).  There were a total of 24 threatened species 

encountered—17 from DAO 2007-1, 19 from IUCN 2007 (two assessed as data deficient), and 
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none from CITES. The two lists overlap but are not identical (Table 2.2). It is interesting to note 

the absence of orchids and paucity of ferns found in this area (Ferreras et al., in prep.). 

The valley had the deciduous trees Bischofia javanica, Parkia timoriana, Lagerstroemia 

speciosa, Oroxylum indicum, Pterocymbium tinctorium and Toona calantas, while the ridge had 

Pterocymbium tinctorium (Ferreras et al., in prep.). 

 

Inventory Completeness/Sampling Sufficiency 

 

The species accumulation curves (Figure 2.4) increased steadily, indicating there are 

likely more species to be discovered in this area should more sampling be undertaken. Species 

richness estimators indicate a range of 59-83%, 64-84%, 46-81%, and 48-80% for all plants, 

trees, herbs and lianas, respectively (Table 2.3).  

 

Importance Values 

 

The most important species in the site was led by Shorea polysperma (Dipterocarpaceae) 

for trees, Schizostachyum sp. (Poaceae) for herbs, mostly due to the cover, and Arcangelisia flava 

(Menispermaceae) for lianas, mostly due to frequency (Figure 2.5, Appendix 2.3).  

 

Stand Structure 

 

Diameter profiles (Figure 2.6) of trees showed the abundance of young trees, with 

regeneration occurring both in the valley and on the ridge. The valley had more large trees, while 

the ridge had more young trees. 

 

Diversity Indices 

 

The transects yielded high species diversity index values (Table 2.4). Diversity and 

evenness were higher on the ridges, with the Shannon-Weiner Diversity t-test yielding a t-value 

of 6.056 and a p-value of 2.8 x 10-9. 
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Similarity Indices 

 

Species composition varied between the ridge and the valley, with the ridge being more 

species-rich (Table 2.5). Herbs were most similar and lianas were least similar between habitat 

types among the three life forms analyzed, based on presence/absence data. When abundance was 

taken into account in trees, similarities dropped. Cluster analysis (Figure 2.7) showed differences 

between sites based on presence and absence of species for all life forms. 

 

Presence of  Dioscorea divaricata 

 

D. divaricata was encountered in two transects (one in the valley and one on the ridge). 

However, the total encountered outside the transects was 52, divided into 44 adult plants (11 of 

which were previously harvested as evidenced by the presence of huge pits from which the tubers 

were extracted) and 8 seedlings (Figure 2.8, Appendix 2.4). There were 22 yams found on the 

ridge, and 30 in the valley.  Harvested yams were 5 for the valley and 6 for the ridge. 

 

DISCUSSION  

 

 Bataan National Park is known to be one of the last areas where semi-evergreen forests 

can be found in the Philippines. Most forests in Bataan are semi-evergreen. These forests require 

wet and dry seasons and are found mostly on the western side of the Philippines (Zambales, 

Bataan, Palawan, Mindoro) (Ferreras et al., in prep.).  

 The presence of endemic and threatened species in the ancestral domain of the Aytas 

(Table 2.2) underscore the importance of the site for plant conservation. The site likely holds a 

higher number of endemic and threatened species, as it was estimated that the completeness of the 

survey/sampling sufficiency is only at 40-80% (Table 2.3).  

The importance values of the species were reflective of a lowland dipterocarp forest with 

Shorea polysperma (Dipterocarpaceae) being most dominant (Figure 2.5), followed by families 

Meliaceae, Phyllanthaceae, Euphorbiaceae, Myrtaceae and Lauraceae. Cleistanthus sumatranus 

was also conspicuously dominant in the valleys. Among the herbs, Schizostachyum sp. seedlings 

dominated, especially in the ridge. For lianas, Arcangelisia flava dominated in terms of 

frequency, being present in 30% of the transects.  

Historically, the Bataan peninsula was first explored in the Mariveles mountains, where 

the Lamao Forest Reserve was set up in 1903 in its eastern side. Brown and Matthews compared 
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the Lamao Forest Reserve to Negros and observed that trees in Lamao appear smaller, and the 

community structure more complicated (Ferreras et al., in prep.). In 1998, Fernando and 

colleagues studied the forests of the Subic Watershed Forest Reserve, which is adjacent to Bataan 

National Park. The trees that were found to be dominant were Shorea contorta, Dipterocarpus 

grandiflorus, Cleistanthus blancoi, Strombosia philippinensis and Myristica philippinensis 

(Ferreras et al., in prep.). This is similar to the data in this paper in the sense that a dipterocarp 

(Shorea polysperma), as well as a Cleistanthus species (C. sumatranus) are dominant trees 

(Figure 2.5.A.) 

In Mt. Pangasugan in Leyte, Philippines, an everwet primary forest, Langenberger et al. 

(2006) used 49 noncontiguous 100 m2 plots across an elevation of 55-520 m above sea level to 

assess forest structure and composition including all life forms. Dominant families were 

Rubiaceae, Euphorbiaceae, Araceae, Arecaceae, Meliaceae and Moraceae. Shannon’s diversity 

index ranged from 2.2-3.9, and 52% of the 685 species (in 289 genera and 111 families) were 

endemic. Although Mt. Panasugan was shown to be more speciose (when compared to values in 

Table 2.1), the forest of Morong has a higher Shannon’s diversity index of 4.376 (Table 2.4). 

Langenberger et al. (2006) also had a considerably larger sampling effort. 

Hadi et al. (2009) studied the trees, poles and saplings in a semi-wet primary forest of 

Northern Siberut in Indonesia using 20 m x 20 m noncontiguous plots for a total area of 3.41 km2. 

A total of 139 species in 70 genera and 35 families were recorded. Largest families were 

Euphorbiaceae, Myrtaceae, Lauraceae, Moraceae and Myristicaceae. More than half of the 

individuals encountered had less than 20 cm dbh. This study concurs with Whitmore’s suggestion 

that 100-150 species would be found in an undisturbed forest in Southeast Asia (Whitmore 1995 

as cited in Hadi et al. 2009).  

An everwet primary forest in Palanan, Isabela, Philippines was studied by Co et al. 

(2006). It is a 16 ha plot wherein each tree ≥ 1 cm dbh was recorded. The plot contained 323 

species in 168 genera and 67 families. Fisher’s α was 43.2. Dominant families were Meliaceae, 

Dipterocarpaceae, Sapindaceae, Lauraceae, Malvaceae and Vitaceae. Tree density was at 5344 

trees/ha. Dominance of smaller trees was also observed. Data from Tongco et al. (2004) showed 

the presence of 963 trees ≥ 1 cm dbh in twenty 50 m x 2 m transects (same sampling effort for 

trees in this paper). There was a total of 160 species in 90 genera. Five most important species 

according to IVI were: Shorea palosapis (Dipterocarpaceae), Nephelium ramboutan-ake 

(Sapindaceae), Diplodiscus paniculatus (Malvaceae), Drypetes megacarpa (Putranjivaceae), and 

Pometia pinnata (Sapindaceae). Diversity indices for the twenty transects were 54.74 for Fisher’s 
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α and 4.508 for Shannon’s H’. These are comparable to the Morong forest (58.27 for Fisher’s α 

and 4.376 for Shannon’s H’, Table 2.4). 

The most important species based on IVI (Figure 2.5) were assessed in terms of forest 

composition and structure. Knowing these species and their distribution/relative importance to the 

site is especially helpful in forest restoration projects of the area. Together with BCISTI, the 

Aytas have started a reforestation program funded by the Philippine Tropical Forest Conservation 

Foundation (PTFCF). Characterization of the intact primary forest is a key aspect of the research 

and laying the foundation for successful restoration based on ecological principles of succession.  

Diameter profiles showed a regenerating community (Figure 2.6), with the inverse J-

curve showing many seedlings. This may mean high mortality for most of the seedlings, or that 

the mature adults are fairly prolific in their flowering and seed production (Vovides 1990, Read et 

al. 2008), or possibly both. Notably, there is more regeneration going on in the ridge. This is 

probably because the valley is full of rocks and streams. The valley also has notably bigger trees 

that have greater basal area (Table 2.1).  

The ridge and valley habitat types within the primary forest differed in species 

composition, whether abundance was taken into account or not (Figure 7, Table 2.5). Species 

diversity also differed (Table 2.4), indicating that the habitat types harboured different species in 

different proportions.  

 The Aytas live in the baryo and do household activities there. The gasak is where they 

cultivate crops such as cassava, domesticated yam, rice, sweet potato, taro, corn, eggplant, bitter 

gourd, string beans, cashew, mango, papaya and banana (Motin et al. 2006). The kalaanan is 

secondary growth for previously logged or farmed areas. It is thick with invasive species such as 

Lantana camara. The jikut is where most of the traditional activities such as honey-hunting are 

done. The Aytas often live in the forest for days or weeks at a time to get in touch with their roots 

and also escape the scorching heat during summer months. Families go together as a unit, often 

bringing friends as well. Together they roam the forest, taking what they need when they need it. 

It is in this setting that the youth learn about yam digging, hunting, gathering, producing 

makeshift shelters that cannot be seen by outsiders and taking only what they need in a 

discriminate manner. The transects for this chapter were done in the jikut. The yams in the jikut 

are also the ones preferred by the Aytas.   

The valleys and slopes are usually where the Aytas camp when they live in the forest. 

They like to stay hidden from other people who might be passing by so they take cover behind 

large trees or ridges. When they camp, they cut down saplings to make shelters. Bamboo stems 

are usually brought from the secondary forest to serve as cooking pots, glasses and serving 
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spoons for food. Leaves such as Macaranga grandifolia (bayngal, Euphorbiaceae) are used as 

plates. Soft leaves are also gathered to serve as mattresses on the ground. 

D. divaricata is ubiquitous (Figure 2.8), but the ones in the gasak and kalaanan are 

considered by the Ayta as problematic for eating (too fibrous, small, itchy, difficult to acquire 

because they are on non-sloping ground or any combination of the above). Being inside a pit 

while digging is very hot, and to do so without the shade of trees only exacerbates the heat. For 

this reason the yams in the primary forest (and particularly the ridges) are preferred. Aytas prefer 

to harvest on the ridge as the sloping ground allows for easier access to the tubers. However, 

yams and their corresponding pits (left behind after harvest) were found in almost equal numbers 

on the valley and ridge. As the pits were encountered opportunistically, it is possible that a more 

systematic approach would yield more pits on the ridges. It may also be possible that because of 

hard times, yams are harvested in the valleys even if the ridges are preferred. This may be 

because the valley is more accessible, or the yams in the ridges had already been harvested 

previously. 

Yam distribution may also have been affected by past human use (Mannion 1999, 

Mignouna and Dansi 2003, Dumont et al. 2006, Tamiru et al. 2008). Storage of the yam, if not 

cooked immediately, involves burying it back in the ground. Also, repeated harvesting stimulates 

the tuber to regenerate (Tamiru et al. 2008). The yam appeared to grow without associations with 

any vegetation, although this was not tested.  

Motivations for the conservation of the primary forest are based on the importance of the 

forest to the Ayta culture. The culture includes deep respect for buloy and an intimate 

relationship with it. However, it must be noted that the Aytas depend on the forest for reasons 

other than buloy as well. The Aytas have a long history with the forest and have learned to 

depend on it for food, medicine, shelter, firewood and other services. Furthermore, the forest is an 

integral part of the Aytas’ cultural integrity. But even if buloy is not the only reason for the Aytas 

to conserve the forest, it definitely offers an additional motivation as it fills a very basic need (i.e., 

food security) in the community. The lowland mixed dipterocarp forest within the Ayta ancestral 

domain is a diverse area with endemic and threatened species. It thus needs to be protected from 

further destruction, and there is urgency because it is getting smaller. The Aytas have a current 

management plan for their ancestral domain which includes reforestation based on the principles 

of ecological succession. They already have a nursery filled with native species to be used for 

replanting in the degraded areas. The information in this paper is vital to the success of the 

restoration project. More transects in more habitat types are recommended to better characterize 

the ancestral domain of the Mabukun Aytas.  
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TABLES 
 
Table 2.1. Total number of individuals (N), species (S), genera, families, basal area, density in 
trees, herbs and lianas for both valley and ridge habitat types.  
Property Trees   Herbs   Lianas   Grand 
 Valley Ridge Total Valley Ridge Total Valley Ridge Total Total 
N 271 543 814 60 80 140 23 28 51 1005 
S 85 136 181 32 41 59 16 20 30 262 
Genera 64 98 123 25 37 47 13 18 24 185 
Families 37 50 56 20 30 37 10 13 15 86 
BA(m2) 9.2 7.41 16.6 - - - - - - - 
BA m2/ha 46 37.05 83 - - - - - - - 
Density 
(N/ha) 1355 2715 4070 300 400 700 115 140 255 5025 
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Table 2.2. Threatened species in the Department of Environment and Natural Resources of the Philippines Administrative Order (DAO) 2001-1 (Fernando et al. 
2008), Internationl Union for Conservation of Nature (IUCN) 2007 (http://www.iucnredlist.org/) red lists. None were found in the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES) I, II and III red lists (http://www.cites.org/).  

FAMILY SCIENTIFIC NAME DAO 2007-1A IUCN 2007B 
ANACARDIACEAE Dracontomelon edule (Blanco) Skeels   VU A1cd Not assessed 
ANACARDIACEAE Mangifera altissima Blanco   VU A1cd VU A1d    ver 2.3 (1994) 

ANACARDIACEAE Mangifera monandra Merr.   VU A1c, B2c EN A1cd    ver 2.3 (1994) 

BURSERACEAE Canarium asperum    Not assessed LR/lc    ver 2.3 (1994) 

CYCADACEAE Cycas riuminiana Porte ex Regel   Not assessed DD    ver 3.1 (2001) 

DIPTEROCARPACEAE Dipterocarpus grandiflorus (Blanco) Blanco   Not assessed CR A1cd+2cd    ver 2.3 (1994)  

DIPTEROCARPACEAE Dipterocarpus philippinensis Foxw.1 EN A1cd+2cd, B1+2bc EN A1cd+2cd, B1+2c   ver 2.3 (1994) 

DIPTEROCARPACEAE Shorea contorta Vidal   VU A1cd  CR A1cd    ver 2.3 (1994) 

DIPTEROCARPACEAE Shorea guiso (Blanco) Blume   Not assessed CR A1cd    ver 2.3 (1994) 

DIPTEROCARPACEAE Shorea polysperma (Blanco) Merr.   VU A1cd  CR A1cd    ver 2.3 (1994) 

DIPTEROCARPACEAE Vatica mangachapoi Blanco ssp. mangachapoi  VU A1cd  EN A1cd    ver 2.3 (1994) 

EBENACEAE Diospyros pilosanthera Blanco   EN A1cd, B1+2ac Not assessed  

EUPHORBIACEAE Macaranga grandifolia (Blanco) Merr.   Not assessed VU A1cd    ver 2.3 (1994) 

LAURACEAE Actinodaphne multiflora Benth.2 Not assessed VU A1cd    ver 2.3 (1994) 

LAURACEAE Cinnamomum mercadoi Vidal   VU A1c VU A1d    ver 2.3 (1994) 

LEGUMINOSAE Cynometra inaequifolia A Gray   VU A1c VU A1d    ver 2.3 (1994) 

MELIACEAE Aglaia  oligophylla Miq.   OWS LR/nt    ver 2.3 (1994) 

MELIACEAE Aphanamixis polystachya (Wall.) RN Parker3
 VU A1c VU A1cd    ver 2.3 (1994) 

MELIACEAE Toona calantas Merr. & Rolfe   CR A1cd DD    ver 2.3 (1994) 

MYRISTICACEAE Knema glomerata (Blanco) Merr.   Not assessed LR/lc    ver 2.3 (1994) 

MYRTACEAE Syzygium densinervium (Merr.) Merr.   OTS Not assessed 
PHYLLANTHACEAE Aporosa symplocifolia Merr.4 OWS VU B1+2c    ver 2.3 (1994) 

SAPINDACEAE Dimocarpus longan Lour. ssp. malesianus Leenh. var. Malesianus EN A1c, B2c Not assessed 
SAPINDACEAE Litchi chinensis Sonn. ssp. philippinensis (Radlk.) Leenh.  EN A1cd, B2c Not assessed 

AIUCN Red List Categories:  EX=Extinct, EW=Extinct in the Wild, CR=Critically Endangered, EN=Endangered, VU=Vulnerable, LR/cd=Lower 
Risk/conservation, LR/nt=Lower Risk/near-threatened, LR/lc=Lower Risk/least concern, DD=data deficient 
BDAO Categories are similar to IUCN Categories with the following modifications: OTS=Other threatened species=LR/nt, OWS=Other Wildlife species=LR/lc 
1Assessed in IUCN as Dipterocarpus alatus Roxb. ex. G Don 
2Assessed in IUCN as Neolitsea vidalii Merr. 

3Assessed in IUCN as Aphanamixis cumingiana (C DC) Harms 
4Assessed in IUCN as Aporosa elliptifolia Merr. 
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Table 2.3. Species Richness Estimates. Percent completeness was calculated by dividing the 
number of observed species by the estimate, and then representing the range of the values 
obtained. Values are species richness (S), abundance-based coverage estimator (ACE), incidence-
based estimator of species (ICE), Chao 1 richness estimator (Chao1), Chao 2 richness estimator 
(Chao2), first-order Jackknife richness estimator (Jack1), second-order Jackknife richness 
estimator (Jack2), bootstrap richness estimator (Boot), and the Michaelis-Menten estimator run 
all samples at once (MMMeans 1 run) and run per sample (MMRuns Mean). 
 All Trees Herbs Lianas 
S 262 181 59 30 
ICE 431.11 279.51 128.91 62.82 
ACE - 258.36 - - 
Chao1 - 271.23 ± 29.5 - - 
Chao2 443.04 ± 43.88 283.77 ± 30.27 121.81 ± 30.27 53.21 ± 14.45 
Jack1 385.85 ± 20.88 261.75 ± 11.7 92.25 ± 12.01 48.05 ± 4.01 
Jack2 465.84 310.97 116.93 60.03 
Boot 315.3 216.4 72.7 37.67 
MMRuns Mean 429.9 307.4 139.89 146.9 
MMMeans (1 
run) 416.87 284.45 94.79 70.74 
% completeness 59-83 64-84 46-81 48-80 
 
Table 2.4. Species diversity indices for trees (lianas and herbs have no abundance data) with 
Bootstrap 95% confidence. Values in parentheses are lower and upper iteration values. 
 Ridge Valley All Trees 

Fisher’s α 
58.27 

(50.87, 64.02) 
42.56 

(51.02, 71.49) 
72.17 

(49.75, 59.02) 

Shannon’s H’ 
4.376 

(4.37, 4.548) 
3.861 

(4.17, 4.424) 
4.645 

(4.445, 4.597) 
Simpson 
Dominance 1-D 

0.9803 
(0.9798, 0.985) 

0.9548 
(0.9766, 0.9842) 

0.9845 
(0.981, 0.9853) 

Shannon’s 
Evenness  

0.5848 
(0.6042, 0.6842) 

0.5587 
(0.6649, 0.7657) 

0.5752 
(0.5727, 0.6461) 

 
 
Table 2.5. Differences between ridge and valley species for the three life forms investigated in 
this paper. All are below 40% similarity. Similarity indices were reported as percent values.  
Life 
Form 

Ridge 
No. Of 
Species 

Valley 
No. Of 
Species 

 Shared 
No. Of 
Species 

Jaccard 
Classic 

Sorensen 
Classic 

Morisita-
Horn 

Bray-
Curtis 

Trees 136 85 40 22.1 36.2 11.8 20.1 
Herbs 41 32 14 23.7 38.4 37.1* 29.2* 
Lianas 20 16 6 20.0 33.3 20.2* 23.5* 
*cover values from the modified Braun-Blanquet scale were used in lieu of abundance 
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FIGURES 
 
A.

 

B.

 
 
C.

 

D.

 
 
Figure 2.1. Dioscorea divaricata. A. Habit, B. Leaves and fruits. Photo credit: Joni T. Acay 
(Institute of Biology, University of the Philippines, Diliman, Quezon City). C. Processing of 
tuber. D. Ready to eat (boiled and eaten with sugar). 
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Figure 2.2. Bataan National Park (BNP) in the province of Bataan (the Philippines in inset). The 
red dot marks the Kanawan Reservation. 
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A. 

 
B. C. 

 
Figure 2.3. Transect locations and appearance. A. Map of transects. Actual locations are listed in 
Appendix 2.1. B. Ridge. C. Valley. 
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A.  

B.  

C.  

D.  
Figure 2.4. Species-accumulation curves for 20 samples. Standard deviations are shown in error 
bars. A. All species. B. Trees C. Ground cover. D. Lianas.  
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A.  

B.  

C.  
Figure 2.5. Importance values (IVI) of ten most important species. Relative abundance (black 
bars), relative frequency (grey bars) and relative cover (white bars) are also differentiated. A. 
Trees. B. Herbs. C.  Lianas. Abundance data is not available for Herbs and Lianas. ‡threatened, 
*Philippine endemic, **Island endemic. 
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A.  

B.  
Figure 2.6. Diameter profiles. A. Trees found in the valley. B. Trees found on the ridge. 
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Figure 2.7. Cluster Analysis of transects showing similarity within and between sites. Sorensen’s 
incidence-based similarity index was used with the unpaired group mean average (UPGMA) 
algorithm.  
 
 

 
Figure 2.8. Distribution map of buloy encountered during field work. Green=pit, blue=vine, 
pink=seedling. Actual locations are found in Appendix 2.4. 
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CHAPTER III: Dioscorea divaricata Blanco: a cultural keystone species of the Magbukún Ayta 

of Kanawan, Morong, Philippines 

 

ABSTRACT  

 

Dioscorea divaricata (Dioscoreaceae) is a wild yam locally known as buloy in the 

Magbukún Ayta community of Morong, Bataan, Philippines. This paper investigates buloy as a 

cultural keystone species (CKS) and factors that contribute to the distribution and transmission of 

knowledge associated with the yam. Using passive observation, participant-observation, and 

semi-structured interviews with key informants, the Aytas’ traditional ecological knowledge 

concerning buloy was documented. Knowledge distribution and transmission were assessed using 

semi-structured interviews of all Aytas aged 5-44.  The interviews revealed that buloy symbolizes 

satiation and food security for the Aytas. The Aytas have a deep and intimate relationship with 

the yam, which is part of their cultural identity. Principal component analysis suggested an 

intimacy gradient that runs from exposure to knowledge then practice, with practice having the 

highest intimacy. Multiple gradients of increasing intimacy may also be put together in an 

intimacy matrix. Multiple regression analysis showed that the knowledge was held mostly by the 

elders, who pass it on to the younger generation. However, due to socio-economic pressures and 

acculturation, buloy harvesting is not as heavily practiced as before, and knowledge is starting to 

slip from the community. The intimacy matrix may be used as a potential tool for assessing the 

perpetuation of any relationship between people and plants, wherein higher intimacy would 

suggest a higher persistence potential. 

 

INTRODUCTION 

 

Cultural keystone species (CKS) are species that have become critically important to a 

group of people due to certain events, traditions and phenomena. Cultural keystone species are 

treated in a special way in communities (Garibaldi and Turner 2004). These species tend to be 

conserved and have great potential to be used as instruments in trying to preserve biocultural 

diversity, as both cultural and biological diversity are addressed (Nazarea 2006, Garibaldi and 

Turner 2004).  

Yams are important to the people of Southeast Asia and Africa as staple and famine 

foods (Alexander and Coursey 1969, Eder 1978, Dumont et al. 2006, Maneenoon 2008, Tamiru et 

al. 2008) and in some cases may function as CKS because of their central roles within specific 
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societies. Dioscorea divaricata Blanco as it is used by the Magbukún Aytas (Kanawan, Morong, 

Bataan, Philippines) is a potential cultural keystone species due to its significance as a valuable 

root food. It is available all throughout the year, and thus turned to in times of hardship and seen 

as a symbol of satiation. There are special techniques, tools, terms and taboos associated with the 

harvest of this yam that reach back at least hundreds of years within the Ayta communities where 

is it consumed (pers.comm., Berlinda Restum, Magbukún Ayta elder).  

The community holds the ecological knowledge associated with cultural keystone 

species. However, knowledge may be distributed unevenly within a community based on gender 

(Zarger 2002, Pfeiffer and Butz 2005, Voeks 2007), age (Zent 2001, Ross 2002), and degree of 

acculturation, which may result in loss of ethnobotanical knowledge. Acculturation may be 

indexed by years of formal schooling or fluency in a lingua franca (Zent 2001).  

For the knowledge to persist within the community, it needs to be transmitted (Zent 2001, 

Hunn 2002). Knowledge is acquired much in the same way language is acquired, through 

exposure, inference, experience, practice and observation (Hunn 2002, Zarger 2002, Smith 2005, 

Wyndham 2002, Berkes 1999, Ross 2002, Smith 2005, Wilbert 2002, Eyssartier et al. 2008, 

Reyes-Garcia et al. 2009). Exposure is first, which stimulates learning (Hunn 2002, Zarger 2002). 

Sometimes there is an informal apprenticeship going on as well between parent and child (Zarger 

2002). Children may learn from peers, parents or grandparents (Reyes-Garcia et al. 2009). 

Intimate knowledge is gained with personal contact, practice and long-time use (Berkes 1999), 

and the intimacy contributes to perpetuation of practice (Berkes 1999, Nazarea 2006).  

This chapter looks at the CKS concept in the context of the Magbukún Ayta community 

in Morong, Bataan, Philippines and their relationship with buloy (Dioscorea divaricata Blanco, 

Dioscoreaceae), a local species of wild yam. This paper aims to establish whether or not buloy is 

a CKS and investigate the persistence of the CKS relationship, if any. Specific objectives are to: 

(1) document the knowledge of the community regarding D. divaricata; (2) describe the 

relationship between buloy and the Aytas; and (3) investigate the factors that influence the 

knowledge distribution and transmission within the Magbukún Ayta community in Kanawan. 

 

METHODOLOGY 
 

Study Site 

 

Research was conducted in the Kanawan Reservation of the Magbukún Aytas in Morong, 

Bataan, Philippines (Figure 2.2) located at N14° 43.149 E120° 19.095. The Magbukún Aytas are 
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hunter-gatherers believed to have been the first human settlers in Morong. However, the Aytas’ 

area was restricted upon creation of the Bataan National Park in 1945. Fortunately, Kanawan 

became a Negrito reservation in 1987, and the Aytas obtained a Certificate of Land Ownership 

Award (CLOA) for the reservation in 2004. They submitted an application for a Certificate of 

Ancestral Domain Title (CADT) to expand their area in 2004 (Cruz 2007). Further documentation 

of their culture is needed to help in acquiring the CADT. The Aytas have shown concern with the 

destruction of their ancestral domain within the Bataan National Park because of upland farming 

and illegal logging by politically powerful groups. They are working to restore and conserve the 

165-hectare Kanawan Negritos Reservation and a 60-hectare dipterocarp forest within their 

ancestral domain (Cruz 2007).  

Though restricted in movement, the Aytas still go into the forests for weeks at a time 

using traditional knowledge to survive. They build temporary huts and plant vegetables around 

their shelters. They also have small swidden fields called gasak. The traditional diet consisted of 

honey, yams and other root crops as main carbohydrate sources. Hunting consisted of wild pig, 

deer, fowl, monkeys and other mammals. Mollusks and insect larvae were also protein sources. 

Wild-gathered and planted food was exchanged with lowlanders to obtain rice (Motin et al. 2006)  

Over generations, the Aytas have been influenced by outside forces and have learned to 

eat and cultivate rice. The Aytas have also taken to farming crops such as corn, mustard leaves, 

swamp cabbage, cucumber, okra, gourds, bananas, and mung beans. Fruit trees include soursop, 

mango, jackfruit and coconut (Motin et al. 2006). The Aytas work in their fields for subsistence 

or are employed. Most employment is in the nearby Subic Bay Freeport Zone as adventure 

guides, maintenance crew, or forest rangers. 

The Aytas of Bataan have been continually displaced and marginalized due to land 

speculation, thus increasing pressure on remaining forest lands (Mallari et al. 2001). Due to large-

scale logging by outsiders, hunting and honey gathering have declined. Fishing has also been 

impossible for the Aytas due to the destructive fishing methods used by non-Aytas. This is 

unfortunate as the average income of the Ayta is $0.47/person/day. The Aytas are currently 

working with volunteer groups concerning biodiversity and forest conservation, with projects 

such as forest inventory, agroforestry, reforestation, establishment of orchards, ecotourism and 

processing of non-wood forest products (Cruz 2007).  

As of 2006, the Magbukún Aytas of Kanawan had a population of 289 consisting of 52% 

males and 48% females distributed across 64 households. About half of the households are of 

pure Ayta ancestry, one-fourth are mixed, and the remaining fourth non-Ayta.  The Aytas have 

their own language called Magbukún, but most of the youth are unable to speak it. The Ayta also 
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speak Tagalog (Motin et al. 2006).  Most children grow up learning Tagalog as their first 

language, but also hear Magbukún in the community (especially through the elders). The medium 

of instruction in school is both Tagalog and English. English is also taught in the schools. Most 

parents don't speak Magbukún to their children, especially those in mixed marriages.  

The Magbukún Ayta ancestral domain is part of the Bataan National Park in Bataan, 

Luzon, which covers 23, 688 hectares of land (Mallari et al. 2001). Bataan is classified as having 

a Type I climate, which has a dry season from Novermber to April 

(http://kidlat.pagasa.dost.gov.ph/cab/statfram.htm) and hit by southeastern monsoons. 

Temperatures average 26° C, and annual rainfall averages 3582 mm. The Bataan Natural Park has 

its highest point at 1253 m. The topography is rugged, and is dotted with volcanic plugs 

(Mildenstein et al. 2005). It holds one of the last primary forests in western Luzon. These forests 

are estimated to have 3000-5000 hectares of primary lowland dipterocarp forest left. The forest is 

especially vulnerable because of the high demand for timber trees. Settlers are also converting 

forests into agriculture lands, as well as gathering firewood and making charcoal (Mallari et al. 

2001). 

 

Permits and Protocol 

 

Human subjects training, approval from the Internal Review Board (IRB) of the 

University of Hawaii (IRB approval #15463), and free and prior informed consent from the Aytas 

were completed. Voucher specimens were deposited in PUH. The approach of the entire 

methodology was participatory, with every step done in consultation with the community 

(Medley and Kalibo 2005) and in the local languages (Magbukún Ayta and Tagalog). I was also 

always accompanied by a member of the community and we worked together to complete the 

tasks. After each step, a committee meeting was held for data verification and approval to 

publish. Authorship was also discussed during verification meetings. I am a native first-language 

speaker of Tagalog, and therefore did not need any interpreter. 

Community meetings are formal meetings held every time an issue needs to be discussed. 

The Tribal Council must be present, as well as a representative from the elders, women and the 

youth. Everyone is welcome to attend, unless it is a sensitive matter. All meetings I attended were 

public. Anything decided by the community during these meetings is considered lawful. Because 

the Aytas are under the Indigenous Peoples Rights Act, their laws hold within their ancestral 

domain and the Tribal Council is the prime authority. The meeting starts with a prayer, then an 



30 
 

introduction of everyone present, and then the agenda. During the meetings, data verification, 

identification of sensitive matters, and authorship issues were also discussed.  

 

Passive Observation 

 

After receiving permission to live in the committee and immerse myself in the Ayta 

culture and their activities, I observed the Aytas go about their daily activities and joined them as 

they did so in November 2007 and January/February 2008. I established rapport and stayed on the 

sidelines, making sure I was not disrupting any of their activities. After months of observation, I 

decided to study the wild yam Dioscorea divaricata, which the community was very interested in. 

I declared my intentions during a community meeting on July 11, 2008, and the community 

agreed to work with me on this next phase of my project.  

 

Documentation of Traditional Ecological Knowledge 

 

Ten key informants based on knowledge and experience with buloy were chosen by the 

community during the meeting (6 female, 4 male, an age range of 36-70 years). They were 

interviewed using open and semi-structured interviews (Bernard 2006, Appendix 3.1) in late 2008 

in order to place D. divaricata in its cultural context within the Magbukún Ayta community. The 

questions asked involved the nature of the yam, its parts, life history, different types of yams, 

distribution, habitat preferences, harvest practices, food preparation and storage, relationship to 

other root crops, conservation status, sustainability of harvest, plant-animal interactions, and 

significance to the community in terms of identity, food, economy, cultural practice and 

sacredness. Passive observation and participant-observation (Bernard 2006) methods were 

employed during yam harvest and consumption. All information from the interviews and 

observations were documented and collated. The data were then presented at a community 

meeting for verification and approval. Documentation was edited to reflect the community’s 

revisions.  

 

Distribution of Exposure, Knowledge, and Practice 

Questionnaires were constructed based on the key informant interviews and addressed 

exposure, knowledge, and practice regarding buloy harvesting within the community (Appendix 

3.2). The questionnaires were administered through open and semi-structured interviews to all 
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available and willing Aytas (pure Ayta and mestiso Ayta as based on the community census) aged 

5-44 (Table 3.1) in January 2011. A total of 96 Aytas were interviewed, with both genders 

equally represented. Non-Aytas were not interviewed, even if they were spouses of Aytas. Age 

classes were 5-15 years for children 16-21 for youth, and 22-44 for adults, as suggested by the 

community. Elders (age ≥ 45) were not interviewed because the knowledge the questionnaires 

were based on came from the elders themselves. Results from the interviews were summarized 

and presented at a community meeting. 

Data Analysis 

 

Intimacy Variables 

All intimacy (exposure, knowledge and practice) variables were run through a Principal 

Components Analysis (PCA) using Multivariate Statistical Package (Kovach 1998) to see 

relationships between them. Exposure variables were: has eaten (HasEaten), number of recipes 

tasted (NRecipe), frequency of eating (FreqEat), has observed a harvest (HasObs) and frequency 

of observing a harvest (FreqObs). Knowledge variables were: able to recognize the tuber 

(RecgT), able to recognize the plant in the wild (RecgP), knows how to harvest the tuber 

(KnowDig), knows the rituals and taboos associated with the tuber (KnowRitual), and knows the 

traditional tool used for harvesting (Tool). Practice variables were: has harvested a tuber 

(HasDug) and frequency of harvesting (FreqHarvest). 

 

Multiple Regression Analysis 

The predictors used were age, gender and knowledge of the Magbukún language (Zent 

2001). Because Zent (2001) used bilingualism as an index of acculturation, I did the inverse, 

which was to use knowledge of Magbukún as indicative of closer ties to the culture. The 

Magbukún data had five classifications: 0=neither understands nor speaks the language; 

1=understands the language; 2=can speak a little bit; and 3=fluent speaker. 

The response variables were chosen by running exposure, knowledge and practice 

variables separately through a PCA using Multivariate Statistical Package (Kovach 1998). I chose 

the factor with the highest factor loading (based on PCA) as the response variable for each set. 

For the practice set, as there were only two factors, Spearman Rank Correlation was done using 

the R statistical package (R Development Core Team 2008) to determine the degree of 

correlation. 
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Multiple regressions were done using the R statistical package (R Development Core 

Team 2008) to determine the effect of the predictors on the response variables. HasObs, Tool, and 

HasDug were used as response variables representing exposure, knowledge and practice, 

respectively. Explanatory variables were age, gender, and knowledge of the Magbukún language 

(Magbukún). The starting full models included age, gender, Magbukún, two-three way 

interactions between the three, and quadratics age squared and Magbukún squared. The full 

model was then reduced by removing non-significant terms, starting with the least significant 

(Table 3.2). Terms were removed one by one. After removal of each term, a chi-square test was 

done to determine if the change in deviance was significant. If the change was significant, the 

term was re-included. Akaike’s Information Criterion (AIC) was also used to assess the fit of the 

model. The model with the lower AIC was preferred.  

 

Consensus Analysis 

Consensus analysis was used to look at the variation of knowledge within age cohorts 

(Zent 2001). Because age was a significant predictor for all intimacy factors (exposure, 

knowledge, and practice), I ran a consensus analysis for the different age classes described above 

using PAST: Paleontological Statistics Software (Hammer et al. 2001). 

 

Age, Language and Gender Relationships 

Relationships between age, gender and language were also analyzed based on the results 

of the interviews. To determine differences between generations in terms of exposure and 

learning, first observation and first harvest were recorded for each age cohort and analyzed 

graphically. 

Language proficiency was assessed using the Magbukún data described earlier in the 

Multiple Regression Analysis section. Multiple regression analysis was also done in the same 

manner as for the intimacy variables. The response variable was Magbukún, while the 

explanatory variables were age and gender (Table 3.3). For the children aged 5-15, gender 

differences were also analyzed among 20 males and 26 females.  
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RESULTS 

 

Documentation of Traditional Ecological Knowledge 

 

Information from the key informants was translated into English and rewritten 

scientifically (Appendix 3.3). In summary, Dioscorea divaricata Blanco is a wild yam harvested 

for its tuber. Its Magbukún name is “buloy,” which, according to the Aytas, means “food of the 

people.” Buloy is harvested regularly and in large amounts. There are special techniques, rituals 

and taboos associated with harvesting the tuber. The Aytas enjoy harvesting and eating the tuber 

because it is satiating. The Aytas have a wealth of traditional ecological knowledge about buloy, 

its life history, and its interactions with the Aytas, animals, and the environment.   

 There are special terms associated with the plant in terms of anatomy and harvesting 

practices. For example, the stems are called jikjik, panambo, dagway, or agimay, depending on 

their size, whether they have flowers or leaves, and how far away they are from the main stem. 

Below the ground, there are also special terms for the structures that lead to the main tuber (the 

tumpok leads to the wanyuy, which leads to the tuber) as well as the different stages of tuber 

growth (i.e., hapa, guyguy, indo, apo). Harvest is done using a special digging stick called the 

taguso.  

It is difficult to find and harvest a tuber. There are different stages of growth and different 

types of tubers. One needs to know the clues that would point to a good tuber in terms of size, 

texture, degree of fleshiness, and depth below ground. Genetics, environment, size of the vine, 

spines on the vine, interaction with animals, season, and number of times the tuber had been 

harvested all play a role in determining the “idealness” of buloy, and only an expert is able to 

integrate all the information. The Aytas also developed techniques like preferring to dig on the 

slopes for easier access to the tuber. Finding the stem is also difficult, as the best tubers are those 

that have dried parts above ground. In this case, the branches or dagway hanging off trees and 

scattered on the ground are what are initially searched for. Even when the dagway is found, it is 

still not easy to find the stem, and one can go around in circles for hours trying to find it. Harvest 

of buloy also involves taboos such as speaking only Magbukún and not standing up near the yam 

while harvesting.  

Buloy is also featured in oral tradition. They have a song about it called “Hay Babaying 

Ayta” which translates to “the Ayta woman.” The song is about how the Ayta woman harvests 

buloy for her starving children (Appendix 3.3). There is also a riddle about buloy (Appendix 

3.3). 
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Buloy represents food security, and that is why it is very valuable to the Aytas. Though 

the entire forest is considered sacred, buloy is special because it is a food source found all-year-

round, without fail, since time immemorial. Without buloy, the Aytas would have starved many 

times, most notably during World War II. Other indigenous yams are not available year-round. It 

is not only an important food source in the sense that it is eaten; it can also provide variety by 

being bartered. For these reasons it must be respected.  

 

Intimacy and the Distribution of Exposure, Knowledge, and Practice 

 

Intimacy Variables 

PCA resulted in three major clusters for the intimacy factors, which were all positive on 

the first axis (Figure 3.1). The first cluster had RecgT, FreqEat and HasEaten. The second cluster 

consisted of KnowRitual, RecgP, HasObs and NRecipe. The third cluster included Tool, FreqDig, 

HasDug, KnowDig and FreqObs. Axes 1 and 2 explained 51.477% of variation. KnowDig had the 

highest loading on Axis 1 (0.370). 

 

Choosing Representative Response Variables for Multiple Regression Analysis 

The PCA explained 61.408% of variation among the exposure variables on two axes. 

HasObs had the highest factor loading on axis1 (Table 3.4). For the knowledge variables, the 

PCA explained 67.949 % of variation on two axes. KnowDig had the highest factor loading on 

axis1 (Table 3.4). Since there were only two variables for practice, HasDug and FreqDug were 

not run through a PCA analysis. Spearman Rank correlation revealed a rho of 0.84 and p-value of 

2.2x10-16 for HasDug and FreqDug. HasObs, KnowDig, and HasDug were chosen as the 

response variables representing exposure, knowledge, and practice for multiple regression, 

respectively.  

 

Distribution of Exposure, Knowledge and Practice 

Exposure, knowledge and practice were unevenly distributed among members of the 

community, with age being a significant predictive factor for all three (Table 3.5). A higher age 

was found to be predictive of more exposure, knowledge and practice regarding yam harvesting. 

Gender was a predictive factor only for practice of yam harvesting, with more males than females 

digging. 

The consensus model was not valid for the youth and adult age classes, as the eigenvalue 

ratios for both were below 3.0 (at 2.88 and 2.42, respectively). For the children, the model was 
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valid (ratio=5.02) and showed no consensus (mean squared of factor loadings less than 0.5 at 0.1) 

among the respondents.  

 

Age, Language and Gender Relationships 

Out of the 64% of non-elders in the community who have been exposed to harvesting 

buloy, most were exposed by the age of 15 (Figure 3.2). All were exposed before adulthood. 

Most of the experienced harvesters in the community had also harvested by their preteen years, 

and about a fourth began harvesting in their teenage years. Only two began harvesting as adults 

(both male, data not shown).  

Age was a significant predictor for language proficiency, with a higher age predicting 

higher proficiency (Table 3.6). The adults were most proficient in Magbukún, followed by the 

youth, then the children (Figure 3.3).  Less than 30% of the youth and 10% of the children 

considered themselves as fluent speakers. Gender and age-gender interactions were not 

significant (Tables 3.3, 3.6). Within the 5-15 years age group, more females appeared to have a 

better grasp of the language than males (Figure 3.4). 

 

DISCUSSION 

 

Buloy as a Cultural Keystone Species 

 

Buloy’s importance to the Aytas is evidenced by its name, the special treatment and 

respect it receives, and the special terminology associated with the plant (Appendix 3.3).  The 

Aytas’ description of the word itself—“food of the people”—reflects its symbolism and 

importance as a food source. Buloy receives special treatment and deep respect in the culture as 

shown by the presence of rituals and taboos surrounding it, the terminology regarding it, and the 

intimate knowledge the Aytas have about the plant that are specific to Dioscorea divaricata only. 

Because buloy is based on a tradition that goes back to time immemorial, it is not easily replaced. 

The intimate relationship between buloy and the Aytas is also seen in the high level of 

knowledge needed to successfully locate the plant and harvest the tuber. One indeed needs 

intimate knowledge to be able to find the best one to eat. The fondness the Aytas have for buloy 

further accentuates this relationship.  

The fondness for buloy shows in the excitement Aytas have while harvesting the tuber. 

They enjoy harvesting and anticipate the appearance of the tuber, getting delighted when they see 

it will be a big one. The exhaustion comes later, but there are no complaints. Fondness is also 
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revealed by the fact that they sing about buloy and have riddles about it as well. Although the 

song was composed fairly recently (1995), the fact that buloy was chosen as a topic for the song 

tells of the importance of buloy in the community. There is also a fondness associated with the 

taste. Perhaps the taste is enhanced by the difficulty of obtaining the tuber, the connection buloy 

brings to the ancestors, and the assurance that buloy is always filling and always available to 

satisfy hunger during difficult times.  

Food is very basic to survival, and so something that provides food security becomes 

precious. Though sustainability of the practice was not tested scientifically, buloy harvesting, 

being part of the Aytas’ collective traditional ecological knowledge, is the product of many 

adaptive changes that occurred throughout the Aytas’ history and based on their world view. The 

practice resulted from innovations that occurred in response to past crises, and have stood the test 

of time allowing for sustainable use of resources (Berkes 1999).  

A cultural keystone species is critically important to a group of people and be treated in a 

special way. Knowledge and practice occurs across temporal, spatial and social scales (Garibaldi 

and Turner 2004, Platten and Henfrey 2009, Cristancho and Vining 2004). Garibaldi and Turner 

(2004) also suggested identifying cultural keystone species based on 6 criteria: (1) frequency, 

importance and amount used; (2) how embedded the species is in the language in terms of 

description and use; (3) use in rituals, stories, prominence in oral tradition and what the species 

represents for the culture; (4) often talked about and part of the cultural memory and history; (5) 

unparalleled by other indigenous species; and (6) may be used to obtain additional resources 

outside the community. Buloy is used in large amounts and as a staple food especially in hard 

times, it has detailed terms and practices associated with it. It is in the oral tradition in terms of 

stories, songs and riddles, a favorite topic of conversation and an important part of cultural 

identity. Other yams and root crops cannot replace buloy as it is wild-harvested, indigenous and 

available year-round, providing food security, and is used in trade to obtain other food and items. 

Thus, buloy passes all six criteria of Garibaldi and Turner (2004). Given the above discussion, 

Dioscorea divaricata is a cultural keystone species to the Magbukún Ayta.  

Other hunter-gatherer groups such as the Mamanua of Northeast Mindanao, the Aeta of 

Mt. Pinatubo in Zambales, both in the Philippines, as well as the Semang of Malaysia and the 

Andamanese also harvest wild yams using digging implements that they also use for harvesting 

crops in their fields (except the Andamanese, who do not cultivate crops) (Maceda 1964).  

Rituals are also associated with yams in other areas. Coursey (1981) reported that in the 

Andaman Islands, immature tubers of Dioscorea glabra are not allowed to be harvested because 

they are for the exclusive use of goddesses. This is because immature tubers may not regrow as 
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well as mature ones. Harvest should also be done in such so that, as much as possible, the plant 

will not be affected negatively. Similar practices can also be seen in Melanesia, the Philippines, 

Sri Lanka, India, and West Africa (Coursey 1981). In West Africa, there is also a taboo in which 

iron digging tools cannot be used. This suggests that yam harvest is a practice that dates before 

the Iron Age. The head of the tuber is also protected (i.e., not disturbed during harvest) so that 

new tubers may regrow, and yams with withered vines are preferred (as in the Aytas, see 

Appendix 3.3).  

Dounias (2001) also described the wild yams of Southern Cameroon and their 

relationship with the Baka pygmies. The pygmies also have a very intimate relationship with wild 

yams, which they cherish as food. They also have specific tools and harvest techniques. One 

difference between the Baka pygmies and the Magbukún Aytas, however, is that the Baka 

pygmies fill their pits back again while the Aytas leave them exposed.  

Maneenoon et al. (2008) also reported that the Sakai tribe of Banthad Range of 

Peninsular Thailand (tropical rainforest) harvest wild yams as their main carbohydrate source. 

The Sakai are also hunter-gatherers that range from nomadic to semi-nomadic. They also use a 

digging stick for deep-rooted tubers. The tubers are harvested when the soil has been removed 

around it, and this is done with minimal disturbance.  

Endicott and Bellwood (1991) also mentioned that the Batek of Malaysia (part of the 

Semang group in Malaysia) harvest wild yams for consumption and trade. Unlike the Aytas, the 

Batek prefer the taste of rice to tubers. However, the yams are also seen as food security because 

of their availability. Some yams are harvested as a whole, while others only partly to leave the 

possibility for regrowth. The Batek also use “digging sticks with metal blades” and enjoy the 

harvesting practice. Rituals and taboos were not reported.  

Yams have also been widely used in other parts of the Philippines. Ticsay (1986) 

mentioned that yams are consumed among the Tasaday, Tiruray, Tagbanua, and Tau’t Bati. The 

Pinatubo Aetas also use yams (D. filiformis) as an anti-malaria medicine. The Hanunoo 

Mangyans of Mindoro Oriental were also reported to harvest D. divaricata (common name: 

dugian), although Ticsay (1986) did not mention harvesting techniques. The Batak of Palawan 

also harvest wild yams but harvesting techniques were not discussed (Eder 1978).  

 

Unintentional Domestication 

 

Domesticated yams are present in the community in Dioscorea alata and Dioscorea 

esculenta. However, buloy is not cultivated. The community does not seem to have any 
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motivation to do so, as it is accessible in the forest. Perhaps another reason is because the Aytas 

prefer to harvest on slopes rather than on flat ground (as their fields and houses are on flat 

ground). Furthermore, the wild buloy that do grow in the kalaanan and gasak do not have 

desirable properties. This may be because growth is slower in the primary forest as it receives less 

light.  

However, domestication may happen without intention, and in a manner unnoticed by the 

domesticator (Sauer 1952, Anderson 1967, Dounias 2001, Zeder et al. 2006). The first steps in 

domestication are to be able to access the wild plant and know its life history (Hildebrand 2003). 

Domestication of wild plants creates new varieties and usually takes 3-15 years (Mignouna and 

Dansi 2003). A domesticated plant continues being domesticated until it reaches the desired 

qualities, which concern ease of growth, harvest, preparation, nutrition, yield, and good taste 

(Mignouna and Dansi 2003). 

One unintentional domestication process may be re-harvesting tubers, which stresses the 

plant and encourages growth of many tubers within one plant. The second tubers have more 

lignin and therefore more fibers, and also produce buds that can be used for propagation (Tamiru 

et al. 2008). In the case of buloy, although the second tuber is more fibrous than the first, the 

second tuber produces buds that become good quality tubers. The second tuber eventually rots, 

and the new tubers are comparable in fibrosity as the first tuber. Stressing a plant is one way of 

making it grow in desirable ways. Yams are generally domesticated to obtain ideal tuber “form, 

size, and taste” and are reproduced through the tubers. Taking only part of the tuber without 

touching the stem stresses it (Scarcelli et al. 2005).Yams undergoing domestication also slowly 

reduce flower production and function (Scarcelli et al. 2005, Dumont et al. 2006). Domesticated 

root foods generally have higher starch content and bigger, less fibrous tubers that are easier to 

process (Zeder et al. 2006, Piperno 2006).  

Dounias (2001) describes a process he calls paracultivation, which “defines a set of 

technical, social and cultural practices aiming at managing wild resources while keeping them in 

their natural environment.” Paracultivation was observed among the Baka pygmies of Southern 

Cameroon, who, like the Aytas during wild yam harvesting, leave a part of the tuber in the pit to 

regrow. The pygmies are posited to be “cultivating” in the natural environment because they are 

nomadic and would therefore prefer to have wild yams in their present distribution in the forest. 

That way, they would not be concentrated in one area. Paracultivation of wild yams is believed to 

promote more tuber production, resulting in multiple tubers in one pit.  

Coursey (1967, 1981) discussed harvesting yams with minimal disturbance so as to 

encourage the tubers to regrow. From the regenerated tubers, the most preferred plants and tubers 



39 
 

may be selected, and eventually brought into the village for domestication. Coursey (1967) 

describes the perfect circumstances for growing yams as: “a tropical climate with temperatures 

around 30 degrees Celsius, with a sharply demarcated dry season of 2-5 months, and a total 

rainfall of some 150 cm evenly distributed throughout the remainder of the year. The soil should 

be a deep, sandy loam, free from danger of waterlogging.” Parts of tubers can be left on the 

ground to regrow, or tubers can be chopped and the pieces used as seeds. Planting root crops is 

less intensive than planting cereals, because less space and care are needed. Furthermore, trees 

can remain in the field for the vines to climb on (Coursey 1967).  

 

Intimacy and the Distribution of Exposure, Knowledge, and Practice 

 

The three major groups reflected in the PCA (Figure 3.1) were reflective of the activities 

revolving around the role of buloy in the community. The first cluster dealt with eating, the 

second can be associated with what is learned after having observed a harvest, and the third was 

reflective of actual digging practice. There was a clear gradient of increasing exposure, 

knowledge, and practice flowing in clusters 1-3, which ran along axis 1.  

The exposure � knowledge � practice gradient may be described as an intimacy 

gradient. As one gets exposed to an activity, one gains knowledge about it, then practices the 

activity. Each step brings the person to a more intimate level with the activity or object of the 

activity. The movement along the gradient depends on the preferences and circumstances of the 

person involved. Exposure does not necessarily lead to knowledge; neither does knowledge 

necessary lead to practice.  

The intimacy gradient may be illustrated in the relationship of the Aytas with buloy. In 

Kanawan, a child’s likely first exposure to buloy is by eating it. After repeated exposure, the 

child learns that the tuber is called “buloy,” and is able to distinguish it from other foods. Later 

on, the child may learn to prepare the tuber and cook it. This completes the intimacy gradient for 

eating the tuber. More intimate activities concerning the tuber may be considered next, adding 

another dimension to the intimacy gradient and producing an intimacy matrix (Table 3.7). In the 

case of buloy, the next step may be harvesting the tuber, as a child is more likely to first eat a 

tuber than observe a harvest. The frequency of exposure is positively associated with the amount 

of knowledge that develops and grows over time (Hunn 2002). Higher frequency of practice also 

leads to higher expertise and higher intimacy (Hunn 2002). The intimacy matrix can be 

constructed for any practice for any community. 
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The intimacy of the relationship between an activity and an individual may happen 

unintentionally and may not even be the preference of a person. For example, someone who eats 

buloy and cooks it for the family may not necessarily enjoy its taste. Additionally, one who 

observes taboos and rituals while harvesting may not enjoy the taste of buloy nor enjoy 

harvesting. Therefore, fondness may reflect another dimension. Additionally, this person may not 

necessarily believe in the taboos but just do it out of custom or tradition.  

Many factors affect the intimacy gradient. Gender and age played significant roles in the 

exposure, knowledge, and practice of harvesting buloy (Table 3.5). Gender was a significant 

predictor only for practice (Table 3.5). This was consistent with the community’s perception that 

everybody eats buloy and knows how to harvest it even if not everyone harvests it (Appendix 

3.3). However, the raw data showed unexpected results. Harvesting buloy is a role traditionally 

associated with women (Appendix 3.3). The data showed that 8 (15%) females have dug, as 

opposed to 13 (50%) males. This is interesting because the community perceives that women are 

the buloy harvesters. The perception might be this way because it is the women elders who are 

more visible (i.e., they tend to bring home the yams while the men tend to eat on site). Also, 

younger women do not go into the forest as often as they used to but instead stay at home. The 

gender difference only showed in HasDug, however. FreqDig showed that men dig twice a year, 

while the women dig 1.9 times a year. Though there was a difference between those who dig and 

those who do not, the frequency was not too different for those who actually do the digging. 

Age played the largest role as it predicted for all three (Table 3.5). This is possibly 

because the potential or "ability" to be exposed increases with age and then reaches a plateau at 

adulthood (Zent 2001). Based on the consensus analysis, knowledge was not distributed evenly 

among the Ayta children. Based on multiple regression, gender is also a predictor of practice. 

Perhaps gender may account for the unequal distribution of Ayta children along the intimacy 

gradients. 

Children learn much through participation and observation in a holistic manner, and 

knowledge is best learned as children (Hunn 2002, Wyndham 2002). Five environments 

contribute to ethnobotanical knowledge: the individual environment that recognizes plants, the 

cultural environment that gives it meaning, the social environment from which information flows 

and is contextualized, the biological environment and the physical landscape that provides the 

sense of place. These five environments interact in an integrative way in a child’s existence, and 

altogether affect and influence the transmission and acquisition of knowledge within the 

community (Wyndham 2002). 
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Just as learning a language is easier for children, learning about traditional knowledge 

and practices is also easier for children and becomes more difficult after a critical age has passed. 

Adults are still able to learn much, but the knowledge is not as deeply ingrained into their minds 

as it would be if they learned as children (Hunn 2002). In some cultures such as the Aka pygmies 

in the Bagandou village of the Southern Central African Republic and Northern Congo-

Brazzaville, 70% of all skills was acquired from elders by age 10 and 80% by age 15 (Hewlett 

and Cavalli-Sforza 1986). 

In the Magbukún Ayta, most of the elders observed their first harvest while they were 

very young and had started harvesting by themselves during their preteen years. Most learned by 

observing their parents. Thus, though not all who have observed a harvest have been able to do it, 

harvesting is still being learned by the younger generations. Also, learning is still accessible. The 

opportunity to learn is still available and the practice can still be perpetuated. 

The elders were worried that the youth are not interested in their culture anymore 

(Appendix 3.3). Hopefully the youth will have a renewed interest in learning their language, 

which would lead to a renewed interest in learning their culture. Perceptions of the culture and 

environment can change markedly within generations. Ross (2002) found that in Lacandon Maya 

of Mexico, the older generation was much more intimately tied to the forest than the younger 

generation. The older generation’s relation to the forest was based on a spiritual connection, 

which the younger generation had lost due to lack of interest and lessened contact with flora and 

fauna due to forest degradation. Many names of plants and animals had been lost with the 

younger generation together with indigenous perceptions of the forest. A similar shift may be 

described as occurring in Kanawan (Appendix 3.3). 

Because buloy is harvested in the primary forest, the children who spend more time in 

the forest are more likely to learn the practice. Unfortunately, because of formal schooling and 

busy parents, Ayta children do not have as many opportunities as their parents did to go into the 

forest (Appendix 3.3). The less time children spend away from the forest and the daily life of 

their families and in formal classrooms, the less they learn TEK through participation and 

observations, and much is lost (Zarger 2002). One way to address this is to integrate TEK in the 

local curricula and have material in their native language consistent with knowledge transmission 

in their culture (Zarger 2002, Wilbert 2002). 

Not all exposure to dominant cultures leads to drastic ethnobotanical loss, however. 

Zarger and Stepp (2004) in 1999 repeated a study done by Stross in 1968 to determine differences 

in the amount of knowledge Tzeltal Mayan children had concerning plant names. No significant 
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differences were found between the children’s knowledge in 1968 and 1999, despite remarkable 

changes in the community.  

Language is especially important. Buloy, especially, by its very meaning “food of the 

people” carries with it an attachment. If the name is lost, the fondness attached to it may 

eventually escape the consciousness of the future generations (Hill 2004). Names may also carry 

information such as taste, smell, color, and origin (Reedy and McClatchey 2009). Among the 

Tohono O’odham in Arizona, loss of valuable knowledge and affections associated with plants is 

occurring due to bilingualism. Changing “buloy” to “wild yam” as I would translate it into 

English, or even its Latin name “Dioscorea divaricata” says nothing about its importance to the 

culture. Language loss is occurring in the Magbukún Ayta community, as less than 30% of the 

youth and 10% of the children consider themselves as fluent speakers (Figure 3.3). Most of the 

children fall in the "understands only" column, which is why gender was not a significant 

predictor for language proficiency. However, the differences in the other categories are 

interesting (Figure 3.4). As the interviews were based on perception and not actual language tests, 

it cannot be concluded that the girls are actually more proficient. However, at the very least, the 

females are definitely more confident about their language ability. Fortunately, the elders 

recognize the value of language and have been making efforts to revitalize Magbukún in the 

community. 

In the end, the preservation of ethnobotanical knowledge lies in the appreciation the 

people have for it, and the value they have for it as ingrained in their minds through cognition and 

within the context of their culture (Shephard 2002). The need for certain skills and importance of 

learning these skills also advocate conservation. Unfortunately, the need for certain skills can 

change drastically between generations (Ross 2002) and the destruction of the landscape also 

brings cultural loss (Zarger 2002). 

The intimacy gradient/matrix is a lens through which interaction between a plant and a 

community may be viewed and studied. The intimacy of a person or community’s relationship 

with a plant (or any object) begins with exposure. Frequent exposure allows frequent 

observations, which leads to knowledge about the plant. This knowledge may or may not translate 

into practice, depending on the preferences and needs of the person. If the person chooses to do 

the practice, it is an active choice and the intimacy level rises. Frequent practice leads to expertise 

and possibly innovations as well.  

It is possible for frequent practice of one activity to lead to a more intimate activity 

concerning a plant. For example, habitually eating and cooking buloy may lead to the desire to 

harvest it. The exposure � knowledge � practice gradient then begins again, starting with 
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exposure to buloy harvest and culminating in frequent harvesting.This can be thought of as 

another dimension of the intimacy gradient that brings an individual or community to a closer 

interaction with the plant, fostering deeper respect and appreciation for it. With each each level of 

the matrix, the people-plant relationship is enforced and more deeply integrated into the 

consciousness of the people involved. This is applicable not only to plants and communities but 

relationships between any object and any group of people at any scale. 

One application of the intimacy gradient is its potential use in assessing the perpetuation 

of a cultural practice. The persistence of an important cultural practice or keystone species is 

dependent on many factors. One of these factors is the general position of the community within 

the intimacy matrix and how this position changes over time. Each part of the matrix may also be 

quantified (e.g., percentage of respondents who have eaten buloy) and assessed over time and 

space using matrix analysis. Differences between gender and generations can also be assessed in 

this manner. Relationships between people and plants are dynamic and may either develop more 

intimacy or have the interaction weaken (Winter and McClatchey 2009). A higher intimacy 

would contribute to a greater potential for persistence. The history of biodiversity awareness is 

tied in with culture, and cultures tend to conserve the biodiversity that is important to them 

(Nazarea 2006). It is how people remember certain events, traditions and phenomena that will 

shape how they relate to biodiversity and how powerful the urge will be to conserve nature. It is 

increased consciousness of the importance of biodiversity and how it is connected with traditional 

ecological knowledge that is crucial for the conservation of biological resources (Brosi et al. 

2006). 

Many factors contribute to the intimacy of a plant-people relationship and at different 

levels. These factors interact in a complex manner, and together, both individually and 

synergistically, contribute to the level of importance that the plant receives in the community’s 

collective consciousness. The ability to tap into these factors would better describe the 

relationship and how it can contribute to the conservation of biocultural diversity. 
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TABLES 
 
Table 3.1. Number of respondents for the interviews. Census Total is based on the community 
census taken in 2010. 
Age  Males  Females Respondents Census 
(years)   Total  Total 
5-15  26 22 48  74 
16-21   9   9 18  26 
21-44 13 17 30  68 
TOTAL 48 48 96 168 
 
Table 3.2. Validity of models produced by multiple regression analysis. The full model (Model 1) 
for each response variable included the terms age, gender, Magbukún, interactions between the 
three, and quadratics for age and Magbukún. HasObs=has observed a yam harvest, Tool=knows 
the tool traditionally used for yam harvest, HasDug=has harvested a yam. 
 

A. Exposure (HasObs). Model 1 residual deviance = 93.349. Because the AIC of Model 
7 is higher than the AIC of Model 6, Model 6 was chosen as the final model. 

Model Term OmittedA Change in 
DevianceA 

P(>|Chi|)B AIC 

1 None  n/a n/a 113.3490 
2 Age:Gender:Magbukún -0.164 0.686 111.5129 
3 Age:Gender -0.259 0.611 109.7721 
4 I(Magbukún^2) -0.701 0.402 108.4730 
5 Age:Magbukún -0.301 0.583 106.7736 
6 I(Age^2) -1.071 0.301 105.8540 
7 Gender:Magbukún -2.272 0.132 106.1168 
Afrom previous model 
Bof change in deviance from previous model 
 

B. Knowledge (KnowDig). Model 1 residual deviance=56.473. Because the AIC of 
Model 9 is higher than the AIC of Model 8, Model 8 was chosen as the final model. 

Model Term OmittedA Change in 
DevianceA 

P(>|Chi|)B AIC 

1 None  n/a n/a 76.47344 
2 Age:Magbukún -0.030 0.862 74.50378 
3 I(Magbukún^2) -0.001 0.974 72.50482 
4 Age:Gender -0.250 0.617 70.75492 
5 Age:Gender:Magbukún -0.901 0.343 69.65597 
6 Gender:Magbukún -0.451 0.502 69.10733 
7 Magbukún -0.345 0.557 66.45255 
8 Gender -1.105 0.293 65.55768 
9 I(Age^2) -3.365 0.067 66.92297 
Afrom previous model 
Bof change in deviance from previous model 
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Table 3.2. (Continued) Validity of models produced by multiple regression analysis. 
 

C. Exposure (HasDug) Model 1 residual deviance = 59.846. Because the AIC of Model 7 
is higher than the AIC of Model 6, Model 6 was chosen as the final model. 

Model Term OmittedA Change in 
DevianceA 

P(>|Chi|)B AIC 

1 None  n/a n/a 79.84561 
2 Age:Gender:Magbukún -0.110 0.740 77.95563 
3 Age:Magbukún -0.007 0.931 75.96303 
4 I(Magbukún^2) -0.241 0.623 74.20422 
5 Gender:Magbukún -0.791 0.374 72.99514 
6 Age:Gender -1.126 0.289 72.12100 
7 Magbukún -3.310 0.069 73.43115 
Afrom previous model 
Bof change in deviance from previous model 
 
Table 3.3. Multiple regression analysis for age and gender as predictors for language proficiency. 
Model 1 residual deviance=51.294.  
Model Term OmittedA Change in 

DevianceA 
P(>|Chi|)B AIC 

1 None  n/a n/a 260.6301 
2 I(Age^2) -1.612 0.204 260.2423 
3 Age:Gender -1.267 0.260 259.5093 
4 Gender -0.921 0.337 258.4298 
Afrom previous model 
Bof change in deviance from previous model 
 
Table 3.4. Factor loadings for exposure and knowledge variables. HasObs and KnowDig had the 
highest factor loadings for exposure and knowledge, respectively.  
Variable Set Exposure Knowledge 
Factor Loadings HasObs  (0.588) 

FreqObs (0.476) 
HasEaten (0.465) 
NRecipe (0.455) 
FreqEat  (0.065) 

KnowDig (0.501) 
RecgP (0.500) 
KnowRitual (0.428) 
Tool (0.405)  
RecgT (0.389) 
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Table 3.5. Statistically significant predictors of intimacy variables with respect to yams based on 
multiple regressions (p-values in parentheses). Final models are shown. Values are significant 
based on the following codes: ***alpha=0.001;  ** alpha=0.01;  *alpha=0.05;  ●alpha=0.1. 
HasObs=has observed a yam harvest, KnowDig=knows how to harvest a yam, HasDug=has 
harvested a yam. 
 Significance Exposure (HasObs) Knowledge (KnowDig) Practice (HasDug) 
Significant 
at 
alpha=0.05 

Age  (0.0123) ** Intercept  
(0.000679)*** 
Age (0.00568) ** 
 

Intercept (0.000318)*** 
Age (0.015793) *  
Gender (0.045939) *  
I(Age^2) (0.039347) *  

Not 
Significant 
at 
alpha=0.05 

Intercept (0.0829) ● 
Magbukún (0.6307) 

Gender (0.2141) 
Gender:Magbukún 
(0.1569) 

I(Age^2) (0.057588) ● Magbukún     0.077351● 
 

Null 
deviance 

123.917  on 94  degrees 
of freedom 

119.992  on 94  degrees 
of freedom 

100.365  on 94  degrees 
of freedom 

Residual 
deviance 

95.845  on 90  degrees 
of freedom 

59.558  on 92  degrees 
of freedom 

62.121  on 90  degrees 
of freedom 

 
Table 3.6. Statistically significant predictors of language (Magbukún) based on multiple 
regressions (p-values in parentheses). Final model is shown. Values are significant based on the 
following codes: ***alpha=0.001;  ** alpha=0.01;  *alpha=0.05;  ●alpha=0.1.  
Significance Exposure (HasObs) 

Significant at alpha=0.05 Age  (6.02e-07) ** 
Not Significant at alpha=0.05 Intercept (0.152) ● 
Null deviance 74.957  on 94  degrees of freedom 
Residual deviance 51.294  on 93  degrees of freedom 

 
Table 3.7. The Intimacy Matrix. Intimacy gradients run from left to right and top to bottom and. 
The least intimate is having eaten the tuber. The most intimate is living the practice, or observing 
taboos and rituals while harvesting.  
 
Intimacy  
Gradients 
 

ACTIVITY EXPOSURE KNOWLEDGE 
GAINED 

PRACTICE 

Eating Has eaten the tuber Recognizes tuber, 
and is able to identify 
it 

Cooks the tuber 

Harvest Proper Has observed harvest Recognizes plant, 
learns techniques on 
how to harvest 

Harvests the tuber 

Use of 
Traditional Tool 
(Taguso) 

Observes different 
tools used for 
harvesting 

Learns how to use 
tools for harvesting 

Uses and prefers 
traditional tool 

Taboos/Rituals Has seen observance 
of taboos/rituals 

Learns taboos/rituals Follows 
taboos/rituals 

–                                                                                                             + 

 
–  
 
 
 
 
 
 
 
 
 
 
 
 
+ 
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FIGURES 
 

 
Figure 3.1. Intimacy PCA, axes 1 and 2 explain 51.477% of variation. KnowDig has the highest 
loading on Axis 1 (0.370). Groups 1-3 represent increasing intimacy with yam harvesting, 
beginning with exposure (FreqEat, HasEaten) and ending with practice (HasDug, FreqDig) 
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Figure 3.2. Age of first exposure (harvest observation) and practice (harvest) of the Aytas.  
 
 
 
 

 
Figure 3.3. Language proficiency among the different age groups. Figures are representative of 
the respondent’s personal perception of language proficiency (i.e., language tests were not 
administered).  
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Figure 3.4. Gender differences in language proficiency for children Aged 5-15 in the Magbukún 
community. N = 20 males, 26 females. Figures are representative of the respondent’s personal 
perception of language proficiency (i.e., language tests were not administered).  
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CHAPTER IV: Nutritional analysis of wild yam (Dioscorea divaricata Blanco), a culturally 

important species to the Magbukún Ayta of Kanawan, Morong, Bataan, Philippines 

 

ABSTRACT   

 

 Dioscorea  divaricata Blanco (local name: buloy), a wild-harvested yam , is part of the 

traditional diet and a culturally important plant of the Magbukún Aytas in the Philippines. 

However, it has not been studied for nutritional benefits. Thus, the nutritional content of D. 

divaricata tubers (raw and boiled) was analyzed and compared to other yams, root crops, and 

rice. Comparisons with rice are valuable as the Ayta diet has shifted from buloy to rice as a staple 

food. Ranges of values (in %) from proximate analysis of boiled tubers were: moisture (69.3-

76.4), crude protein (2.0-2.4), crude fat (0.2-0.6), crude fiber (0.9-2.1) and ash (0.6-0.7). Total 

dietary fiber (soluble and insoluble), total sugar, starch, fatty acids, and the minerals Na, Mg, P, 

K, Ca, Cr, Mn, Fe, Cu, Zn, Se, Mo, B, W, Ni, Sr, Zr, Ba, Cd, Tl, Pb and Bi were also determined. 

Compared with other yams, buloy had relatively higher crude protein and ash content. The 

highest mineral content was potassium, and phosphorus was low compared to others. Compared 

to rice, D. divaricata had similar values for moisture, protein, fat, carbohydrate, iron and caloric 

content. Buloy had higher dietary fiber, calcium, and ash. Rice, on the other hand, had higher 

phosphorus content. This study showed that the shift from buloy to rice compromises additional 

nutritional benefits such as dietary fiber, calcium and ash. The persistence of buloy in the Ayta 

diet reflects both its cultural and nutritive properties. 

 

INTRODUCTION 

 

Yams are an important part of diet all over the world, especially in the tropical belt 

(Alexander and Coursey 1969). Most attention is focused on cultivated yams and how these can 

be improved for consumption, such as increased yield (Bhandari et al. 2003). However, wild 

yams are still valued and consumed across the tropical countries including Nepal (Bhandari et al. 

2003), Ethiopia (Hildebrand 2003), the Philippines (Eder 1978, Bailey and Headland 1991), 

Malaysia (Endicott and Bellwood 1991), Congo (Yasouka 2006), Cameroon, Indonesia, Thailand, 

Papua New Guinea, India, and Tanzania (Dounias 2001).Wild yams are especially an integral part 

of the traditional diet of the Magbukún Aytas who live in the forests of Morong, Bataan, 

Philippines (Chapter 3). 
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The Aytas harvest wild yams, especially buloy, Dioscorea divaricata Blanco 

(Dioscoreaceae). Buloy is one of the Aytas’ cultural pillars. It provides food security and is seen 

as a symbol of satiation (Chapter 3). Buloy is endemic to the Philippines, and its tuber has not 

previously been assessed for nutritional content. The Aytas say that aside from its unique 

tastiness, it is very filling, much more so than other root crops or cereals.  

The Magbukún Aytas have been in Morong for as long as they can remember (Motin et 

al. 2006). The traditional Ayta diet consisted of honey, yams and other root crops as main 

carbohydrate sources. Aytas would build small, temporary huts in the forest and plant fruits and 

vegetables around the hut. They would also harvest wild greens, flowers and seeds. Hunting 

consisted of wild pig, deer, fowl, monkeys and other mammals. Mollusks and insect larvae were 

also protein sources. Wild-gathered and planted food was exchanged with lowlanders to obtain 

rice (Motin et al. 2006). Buloy, together with other root crops, was considered a staple since it 

was available all-year-round. Other root crops were not as available. It was eaten with vegetables, 

fish and meat (Motin et al. 2006).  

Over generations, the Aytas have been influenced by outside forces and have learned to 

eat and cultivate rice.  Rice has now become the staple, as it is in the entire country. The Aytas 

have also taken to farming crops such as corn, mustard leaves, swamp cabbage, cucumber, okra, 

gourds, bananas, and mung beans. Fruit trees include soursop, mango, jackfruit and coconut 

(Motin et al. 2006). The diet shift may have been brought about by constant contact with 

lowlanders (Motin et al. 2006), resulting in economic activities. Earnings are then used to buy 

rice, eventually resulting in neglecting the traditional harvest of yams, as in the case of the Batak 

indigenous group of the Philippines (Eder 1978).  

The overall questions of this research are: What is the nutritional benefit of Dioscorea 

divaricata? What makes it so satiating? How is it different from other yams (wild and cultivated), 

root crops, and starches found in the area and elsewhere? Why does it persist in the Aytas’ diet? 

How is the nutrition of the Aytas affected with the shift from yam to rice as the main 

carbohydrate source? 

Specific objectives are to determine the proximate chemical, mineral, fatty acid, amino 

acid, sugar, starch, soluble and insoluble fiber compositions of Dioscorea divaricata and compare 

these to other yams (wild and cultivated), root crops and starches found in the Aytas’ ancestral 

domain. 
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METHODOLOGY 

 

The author collected the plant material, prepared samples for analysis, and organized the 

results as presented herein. However, all analyses (except mineral analysis) were outsourced. 

Contracted laboratories were the Central Analytical Services Laboratory (CASL) of the National 

Institute of Molecular Biology and Biotechnology in the University of the Philippines, Los 

Banos, Laguna, Philippines for proximate analysis, starch content, total sugar, fatty acid profile, 

amino acid profile, and phosphorus, calcium, sodium and iron content; the Sentro sa Pagsusuri, 

Pagsasanay at Pangangasiwang Pang-Agham at Teknolohiya Corp. (Sentrotek), 208 Pilar St., 

Mandaluyong City, for soluble and insoluble fiber content determination. 

 

Collection and Preparation of Sample 

 

Wild yam tubers were harvested from the forests of the Kanawan Reservation of the 

Magbukún Aytas in Morong, Bataan, Philippines. The yams were stored overnight under the 

ground and transported the next day for processing. The yams were peeled and stored in the 

freezer until analyzed. Half of each tuber, sliced longitudinally, was stored immediately after 

peeling. The other half was boiled on a stove until soft enough to eat. The yams were then 

brought to respective laboratories for further analysis.  A total of five yams were collected 

(Appendix 4). The last three yams were combined to reach at least 2 kg of sample needed for the 

analyses. The yams were harvested by Mercedes Cayetano, Emilita Restum, and Jose Restum of 

the Magbukún Ayta community of Kanawan, Morong, Bataan, Philippines, as well as myself. 

Boiled and raw yams were analyzed because in the literature, some were boiled and some were 

raw. Having both would allow for comparisons. 

 

Proximate Analysis 

 

Proximate analysis was done by CASL. Samples were dried overnight in a forced draft 

oven at 105 ºC to obtain moisture content. The sample was then charred over an open flame and 

placed in a muffle furnace for 5 hours at 550 ºC to obtain ash content. Crude protein was 

determined by digesting 1 g sample in 5 ml sulphuric acid and selenium catalyst until the solution 

became clear and colorless. Nitrogen content was determined spectrophotometrically using a 

Technicon Auto Analyzer II. Protein content was determined against a calibration curve from 

Nitrogen content and multiplied by 6.25. Crude fat was extracted in a Soxlhet extractor using 
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petroleum ether as a solvent. Crude fiber was extracted by defatting the sample using acetone on 

Fibertec Cold Extraction Unit, boiling the hot extract with hot 0.255 N sulphuric acid, washing, 

refluxing with hot 0.313 N sodium hydroxide solution to boiling, washing and drying overnight at 

105 ºC. Fiber was weighed before and after ashing for 3 hours at 550 ºC. Carbohydrates were 

computed by difference. Caloric content was determined by multiplying protein, fat, and 

carbohydrate content by 4, 9, and 4, respectively (Maynard 1944). 

 

Carbohydrates: Starch Analysis, Total Sugar, Soluble and Insoluble Fiber Analysis 

 

Starch content was analyzed by CASL based on the Official Methods of Analysis of 

Association of Official Analytical Chemists (AOAC 1995) method of analysis  920.83.  Sugar 

content was analyzed by CASL based on the AOAC (1995) Methods of Analysis 931.02. Soluble 

and insoluble fiber content were determined using the Enzymatic-Gravimetry method based on 

the AOAC (1995) Methods of Analysis. Total dietary fiber (TDF) was obtained by summing 

soluble and insoluble fiber values. 

 

Fatty Acid Analysis  

 

Fatty acids were analyzed by CASL-BIOTECH based on the AOAC (2005) Methods of 

Analysis, sections 969.33 and 963.22. The sample was extracted with petroleum ether, 

methylated with 0.2N methanolic NaOH, boron triflouride, n-heptane and saturated NaCl 

solution. The heptane layer was dried in anhydrous sodium sulphate before gas chromatography 

analysis using a Shimadzu GC-14B with Flame Ionization Detector (FID). Settings included an 

oven temperature of 130-220 ºC at 10 ºC/min, injector temperature at 260 ºC, detector 

temperature at 260 ºC, nitrogen gas carrier at 40 ml/minute and Chromosorb packed column 80 

mesh. Coconut fatty acid metal esters (FAME) were used as reference for the different fatty acids. 

 

Mineral Analysis 

 

Macronutrients calcium, phosphorus, magnesium, sodium and potassium, as well as 

micronutrients iron, zinc, copper, molybdenum, manganese, chromium and selenium were 

analyzed for content. The non-dietary minerals that were also assessed were nickel, strontium, 

zirconium, cadmium, barium, tungsten, thallium, lead and bismuth.  
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Phosphorus, Calcium, Sodium and Iron 

The mineral content of phosphorus, calcium, sodium and iron were analyzed by CASL 

based on the AOAC (1995) Methods of Analysis (931.01 for P, 968.08 for Ca, Na and Fe).   

 

Inductively-Coupled Plasma Mass Spectrocopy (ICP-MS)  

 

Wet digestion. Samples were oven-dried for 12 hours at 100ºC, digested in 3 ml of concentrated 

HNO3 for 6 hours at 70 ºC, and evaporated to dryness. To the dry sample was added 0.5 ml 

concentrated HNO3 and then diluted to 50 ml with deionized H2O, resulting in a final 

concentration of 1% HNO3. 

 

Filtration and Sample Preparation. After digestion, the sample was filtered using a 0.45µm filter 

and diluted to 5 ml with 1% HNO3. Three trials were prepared for each sample resulting in 30 

samples (5 yams x 2 preparations [boiled and raw] x 3 trials). Quality control parameters were 

also prepared: method detection limit (MDL, 1 ppb of standard), drift (10 ppb standard solution), 

quality control standard (QCS,100 ppb standard in 1% HNO3), laboratory fortified blank 

(LFB,100 ppb in deionized water), laboratory reagent blank (LRB, deionized water), and 20x 

dilution (250 µl in 5 ml).  

 

Spectroscopy. To analyze the mineral content of the tubers, samples were run through the ICP-

MS (Agilent Technologies 7500 Series) of National Institute for Geological Sciences (NIGS) in 

the University of the Philippines, Diliman, Quezon City, Philippines under the supervision of 

Joan Rivera and Carlos Primero David. Because ICP-MS needs only small amounts of sample, all 

five yams (raw and boiled) were analyzed for boron, sodium, phosphorus, sodium, calcium, 

chromium, manganese, iron, nickel, copper, zinc, selenium, zirconium, molybdenum, cadmium, 

barium, tungsten, lead, bismuth, and thallium.  

 

Statistical Procedures 

 

All procedures were done in triplicate. Mean and standard deviation were calculated. 

Values were also compared with different foods via one-sample t-test in Microsoft Excel 2007. 

Values for the other foods  Dioscorea luzonensis (DL), Dioscorea hispida (DH), Dioscorea alata 

(DA), Dioscorea esculenta (DE), Ipomoea batatas purple variety (IBP), Ipomoea batatas yellow 

variety (IBY), Manihot esculenta (ME), Oryza sativa (OS) and Colocasia esculenta (CE) were 
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taken from the food tables of the Food and Nutrition Research Institute (FNRI) of the Philippines 

(1997).  Values were also compared to Nepalese yams (Bhandari et al. 2003) using the two-

sample t-test. 

 

RESULTS 

 

Proximate Analysis 

 

Proximate nutritional components of Dioscorea divaricata (Tables 4.1, 4.4) for both raw 

and boiled yams showed buloy’s relatively high crude protein and ash content compared to other 

yams (Table 4.4.A.). Based on the raw samples, buloy was more similar to the wild than the 

cultivated yams, differing only in ash and crude protein. DA had significantly higher ash content, 

but only in raw samples.  The fat content of DE was also considerably higher than that of buloy 

and other yams, at almost ten times more. DA had similar crude fiber content to buloy, much 

higher than DE. Based on boiled samples, buloy once again reigned in terms of protein and ash 

content, except for IBY which had slightly more ash. The cultivated yams also had less caloric 

content than the other starches, including buloy. 

 

Carbohydrates: Starch Analysis, Total Sugar, Soluble and Insoluble Fiber Analysis 

 

Carbohydrates further broken down showed the relative contents (Table 4.1). Sugar 

content ranged from 1.0-1.4%, starch from 10.6-20%, soluble fiber from 0.2-0.9%, and insoluble 

fiber from 1.6-3.1%. Starch content increased with boiling. The total dietary fiber found in buloy 

differed significantly from rice and D. esculenta, and was similar to the rest of the root crops. 

Rice was especially low in TDF when compared to the others. 

 

Fatty Acid Analysis  

 

Only four fatty acids were found in buloy (Table 4.2) in small quantities. Buloy has an 

especially high percentage of linoleic acid with 53.29%, followed by oleic acid, palmitic acid and 

stearic acid at 25.31%, 19.95% and 1.45%, respectively. 
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Mineral Analysis 

 

Validity tests for ICP-MS showed that Ni, Se, and Cr (raw sample) were below the 

method detection limit. Calcium values were also invalid because the difference between LFB 

and LRB did not fall between 90-110 (55.552), QCS was below 100 (68.2, 19.5 for two isotopes), 

and drift was not constant (standard deviation of the drift was 16.21 for 4 drifts) for calcium.  Fe 

values were very low and undetected. For sodium, QCS was also below 100 (106.6), and the 

standard deviation of drift was 3.59.  Calcium, iron, and sodium values were thus obtained 

through CASL and not ICP-MS. Ni, Se, Cr (raw) reported values were below the method 

detection limit and may not be valid. 

The dietary mineral with the highest content in buloy was potassium, followed by 

chromium, sodium, magnesium and calcium for both raw and boiled samples (Table 4.3). Based 

on the FNRI food tables, buloy had considerably less phosphorus than the other yams in its raw 

form (Table 4.4). When boiled, however, phosphorus content rose, and only IBP, ME and OS 

have higher phosphorus than buloy. IBY, CE and DE were significantly higher in calcium for 

boiled foods, and only DA was lower in raw yams. Iron values were more similar overall and 

buloy had higher iron than ME and DE.  

The mineral with the highest content in buloy was potassium, similar to the wild yam 

tubers of Nepal (Bhandari et al. 2003, Table 4.5). The top 5 minerals of the Nepalese tubers were 

the same as buloy’s, except the Nepalese tubers had phosphorus in their top 5, and buloy had 

chromium. Chromium was especially high in buloy, and phosphorus was much lower. Buloy also 

had a relatively high sodium content. 

 

DISCUSSION 

 

Dioscorea divaricata is unique because of its high protein and ash content compared to 

other root crops and rice. The high protein content may also contribute to its being satiating, as 

protein is heavy in the stomach. The caloric content is comparable to other starch foods and 

provides a similar amount of energy. 

The buloy tubers fell within the 16-24% general range of starch content for root crops 

(Table 4.1, Hoover 2001). Champagne et al. (2009) evaluated the starch content of root crops in 

Vanuatu. The highest starch content belonged to Manihot esculenta, followed by Colocasia 

esculenta, Dioscorea alata, Dioscorea esculenta, and Ipomoea batatas with values of 86.5, 78.2, 
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76.7, 72.5 and 69.6%, respectively. The high starch content is likely indicative of high degree of 

domestication, as the values were beyond the general range of root crops.  

Champagne et al. (2009) also evaluated sugar content. The highest sugar content 

belonged to D. esculenta, followed by I. batatas, M. esculenta, D. alata and C. esculenta with 

values of 11.3, 10.2, 4.4, 2.6 and 5.1%, respectively. These values were also high when compared 

to Dioscorea divaricata with values below 2% (Table 4.1). Again, perhaps this is due to 

domestication of the other starch foods. 

Foods that give greater than 1 g/100 g total dietary fiber are considered desirable sources 

of TDF (Li et al. 2002). The TDF and ratio of soluble to insoluble fiber in buloy was comparable 

to those of raw carrots, raw cabbage, and raw cauliflower (Li et al. 2002). Total dietary fiber is an 

important dietary component because it contributes to the reduction of risks toward cancer, 

cardiovascular diseases and diabetes. It is not digested but passes through the alimentary canal, 

providing bulk to absorb water and preventing hardened stools. It also plays a role in hindering 

the formation of cholesterol and reduces the risk of colon cancer (Trinidad et al. 2006). Soluble 

fiber is mostly glucose and reduces the effects of cholesterol, while insoluble fiber is more 

associated with preventing colon cancer (Chen and Anderson 1981). 

Palmitic acid and stearic acid are saturated fatty acids, which have been linked to 

cardiovascular diseases. Stearic acid, however, has recently been shown to be good for low-

density lipid (LDL)-cholesterol levels and total lipid/high-density lipid (TL/HDL) cholesterol 

ratios (Hunter et al. 2010). Oleic acid is a monounsaturated fatty acid. Linoleic acid is an essential 

fatty acid that functions in growth, maintenance of skin, retaining water, reproducing, and 

regulating fatty acids in lipids found in tissues. It is also a component of the cell membrane 

(Cunnane and Anderson 1997). Muzac-Tucker et al. (1993) analyzed fatty acid content of 

Jamaican yams, which included varieties of D. alata and D. esculenta, both of which had no 

linoleic acid. Both had palmitic and stearic acid in much higher quantities than buloy (Table 4.2), 

except for one variety of D. alata which had only 13.67% palmitic acid. The cultivated yams also 

had lauric acid and myristic acid, both saturated fats as well. Thus, buloy had less saturated fatty 

acids.  

Mineral analysis showed that the amounts of chromium were comparable to the 

macrominerals. A high amount of chromium intake is beneficial for insulin and glucose 

metabolism, especially for those suffering from Type 2 diabetes (Di Bona et al. 2011). 

Additionally, buloy’s high sodium content may also contribute to buloy’s unique taste. However, 

minerals in buloy are very much dependent on soil minerals because the yam takes up the 

minerals from the soil through its roots.  Thus, mineral analysis is not very comparable across 
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large geographic scales and different soil types. Unfortunately, studies on minerals and amino 

acids of wild yams in the Philippines are not available in the literature, so comparisons need to be 

done with yams elsewhere.  

The nutritional content of buloy is desirable. It is high in protein and ash content. This 

makes it different from other yams (wild and cultivated), root crops, and starches found in the 

area and elsewhere. It also has an essential fatty acid (linoleic acid), considerable total dietary 

fiber both in soluble and insoluble forms. Its relatively high protein content, as well as its TDF 

content, may both contribute to it being very filling.  

Rice and buloy had similar moisture, protein, fat, carbohydrate and iron content, as well 

as energy in calories (Table 4.4.B.). The advantage of buloy over rice is its much higher total 

dietary fiber and calcium, and more mineral content in ash. Cooked white rice has only insoluble 

fiber and no soluble fiber (Li et al. 2002). This is a main component being lost from their diet 

with the shift from yam to rice. Calcium is essential for cell membrane transport, muscle 

contractions, as enzymes and transportation of nerve signals (Robinson et al. 1984). However, 

rice has more phosphorus content (Table 4.4.B.). Phosphorus is a macromineral due to its 

contributions to metabolic processes, notably as components to deoxyribose nucleic acid (DNA) 

and adenosine triphosphate (ATP) and regulating homeostasis (Robinson et al. 1984).  

Literature on studies of buloy for secondary compounds and non-nutritive health benefits 

remain elusive. However, other species of Dioscorea have been demonstrated to have 

pharmacological effects. The saponin diosgenin from D. villosa has been known to prevent high 

cholesterol levels and have inhibitory effects on colon cancer (Raju and Bird 2007).  Dioscorin 

from D. alata has been implicated in regulating blood pressure (Hsu et al. 2002). Saponins from 

bulbs of D. bulbifera are useful for pain management (Nguelefack et al. 2010). Saponins from D. 

nipponica have been used in traditional Chinese medicine for heart pain and cholesterol 

management (Qing et al. 2010). Osteoporosis responds to treatment from glycosides of D. 

spongiosa in mice (Yin et al 2010). Polysaccharides from D. nipponica also have antioxidant 

activity comparable to vitamin C (Luo 2008). Polysaccharides from D. batatas strengthens the 

immune response (Liu et al. 2008, Su et al. 2010). Dioscin and allantoin fractions from D. 

japonica and D. nipponica were revealed to have positive effects against diabetic peripheral 

neuropathy (Kim et al. 2011). Dioscorea species have also been implicated in remedies for 

symptoms of diabetes, particularly frequent urination and low blood sugar levels (Kim et al. 

2011). It would be worthwhile to study the secondary compounds of buloy to ascertain further 

benefits or risks of having it in the Ayta diet.   
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Kuhnlein and Receveur (1996) described “traditional food systems” as natural resources 

that are locally available. Food preferences are determined by availability, cultural preferences, 

access, and health. Shifts in food preferences may be caused by a number of factors, including 

new technology, a growing dependence on the market, migration, agriculture, economics, 

legislation, loss of availability (if the community is relocated or there is a decline of biodiversity 

in their area), loss of knowledge on how to prepare food, lack of time, less land available for 

crops, exposure to new food and the convenience of new foods (Kuhnlein and Receveur 1996). 

However, new foods can lead to diseases due to less diversity in food eaten and lack of 

necessary nutrients (Kuhnlein and Receveur 1996). It can also lead to a disconnect with the 

traditional culture. Food may also be a tool to connect with traditional culture, which the 

community might not want to lose (Kuhnlein and Receveur 1996). Diet shift is not necessarily 

disadvantageous but needs to be checked once in a while so that the diet will still be nutritious 

(Kuhnlein and Receveur 1996). The Aytas are not only shifting from buloy to rice, but also from 

more traditional (less refined) food to more processed foods, as is happening in other traditional 

societies (Whiting and Mackenzie 1998). In Kanawan, this can be seen by the proliferation of 

canned goods and instant noodles. Food bought in stores has a higher risk of causing chronic 

diseases such as diabetes and hypertension (Whiting and Mackenzie 1998). Continual 

consumption of traditional food such as buloy is beneficial and encouraged to promote better 

nutrition for the community.  

The “rizification” hypothesis states that rice and corn have been replacing root crops in 

Asia. However, root crops are still very much consumed. The arrival of neotropical root crops 

such as sweet potato and cassava allowed for more variety and food security other than rice 

(Boomgaard 2003). Root crops are more easily planted and have fewer habitat requirements than 

rice. Native root crops co-exist with exotic ones. Furthermore, root crops are also more stable in 

the sense that they are not affected by phenomena such as fire and grazing, which occur above the 

ground (Hatley and Kappelman 1980). The persistence of buloy, which needs to be harvested in 

the wild, is reflective of the Aytas’ preference for buloy despite the presence of rice. 

Dioscorea divaricata persists in the Aytas’ diet because the Aytas have not found another 

food as satiating as buloy. Furthermore, buloy is part of their identity and has always readily 

available as a good source of carbohydrates, proteins, minerals and an essential fatty acid. The 

shift from yam to rice as the main carbohydrate source resulted in the loss of a significant fiber 

and calcium source and an added phosphorus source.  

Traditional wild-harvested root crops are part of the diet of the Ayta for reasons of both 

culture and nutrition. The respect given to buloy is likely to be not only because of its 
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dependability as a food resource (Chapter 3) but also because of its nutritive and satiating 

properties comparable to modern staples such as rice. The value that a culture places on 

traditional foods stems not only from culture but possibly from nutritional value as well. Foods 

that have both cultural and nutritive value persist in the people’s diet. Keeping buloy in the Ayta 

diet alongside rice would be nutritionally beneficial to the community. 
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TABLES 
 
Table 4.1. Nutritional components (with standard deviation in parentheses) of Dioscorea 

divaricata based on three samples.* Units are in g/100 g, except for energy which is kcal/100 g. 
A. Proximate Analysis 

 
 

*The third sample was a composite of three different yams to be able to make up the necessary 
volume of sample. 
 
Table 4.2. Fatty Acid Content (g/100 g) of boiled Dioscorea divaricata tubers. Standard 
deviations are in parentheses. 

Fatty Acid % Content (g/100 g) 

Palmitic C16:0 19.95 (20.79) 0.04 (0.03) 

Stearic C18:0 1.45 (1.27) 0.01 (0.01) 

Oleic C18:1 25.31 (16.58) 0.06 (0.03) 

Linoleic C18:2 53.29 (36.09) 0.18 (0.18) 
 
  

Nutritional 
Component 

Raw Yam Boiled Yam 

I. Proximate Analysis   
Moisture (%) 68.16 (3.74) 72.10 (3.75) 
Crude protein (%) 2.87 (0.21) 2.43 (0.37) 
Crude fat (%) 0.26 (0.19) 0.32 (0.21) 
Ash (%) 0.76 (0.02) 0.59 (0.04) 
Crude fiber (%) 2.27 (1.47) 1.39 (0.60) 
Carbohydrates (%) 25.68 (2.72) 23.17 (3.05) 
Energy (kcal/100g) 116.51 (12.29) 105.28 (14.14) 
II. Carbohydrates   
Total Dietary Fiber 
(%) 

2.78 (1.09) 2.36 (0.48) 

Soluble fiber (%) 0.41 (0.39) 0.26 (0.09) 
Insoluble fiber (%) 2.37 (0.75 2.10 (0.53) 
Total sugar (%) 1.32 (0.07) 1.25 (0.22) 
Starch (%) 13.73 (2.72) 18.66 (2.32) 
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Table 4.3. Mineral composition (in mg/100g) of Dioscorea divaricata based on five samples. 
Standard deviations are in parentheses. 
 

 
 

1Elements were analyzed by CASL and not ICP-MS 
2Reported values were below the method detection limit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Mineral Raw Boiled 
I. Macrominerals  
Na1 48.30 (8.78) 37.23 (8.59) 
Mg 35.09 (10.56) 29.15 (10.47) 
P1 7.53 (2.40) 20.83 (5.50) 
K 158.42 (99.36) 114.35 (56.75) 
Ca1 26.40 (1.21) 24.37 (0.57) 
II. Microminerals  
Cr 58.08 (58.12)2 40.79 (11.68) 
Mn 0.00 (0.00) 0.00 (0.00) 
Fe1 1.03 (0.12) 0.55 (0.07) 
Cu 5.62 (3.81) 4.32 (2.68) 
Zn 0.00 (0.00) 0.00 (0.00) 
Se2 0.19 (0.49) 0.16 (0.36) 
Mo 0.00 (0.00) 0.00 (0.00) 
III. Non-dietary Minerals  
B 0.00 (0.00) 0.00 (0.00) 
W 0.68 (0.07) 0.65 (0.10) 
Ni2 0.79 (0.78) 0.28 (0.15) 
Sr 1.09 (0.82) 0.65 (0.39) 
Zr 7.52 (5.36) 3.61 (1.19) 
Ba 2.15 (1.59) 1.37 (0.48) 
Cd 0.01 (0.01) 0.02 (0.02) 
Tl 0.26 (0.03) 0.24 (0.02) 
Pb 0.0 (0.00) 0.00 (0.00) 
Bi 3.11 (1.62) 2.10 (0.99) 
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Table 4.4. Comparison of Dioscorea divaricata nutritional components with yams, rice and root 
crops. Data was taken from the Philippine Food Composition Tables produced by the Food and 
Nutrition Research Institute of the Philippines (1997). Standard deviations are in parentheses. 
Units are in g/100 g, except for energy which is in kcal/100g 

A. Based on raw samples. Dioscorea luzonensis (DL), Dioscorea hispida (DH), Dioscorea 

alata (DA), Dioscorea esculenta (DE). DL and DH are wild yams; DA and DE are 
cultivated. 

Nutritional Component 
Dioscorea 

divaricata 
DL DH DA DE 

Moisture (%) 68.16 (3.74) 74.7 73.5 74.9 67.3 
Crude protein (%) 2.87 (0.21) 2.5 2.3* 1.7* 1* 
Crude fat (%) 0.26 (0.19) 0.1 0.3 0.2 2.7* 
Crude fiber (%) 2.27 (1.47) 0.4 0.6 - - 
Total Dietary Fiber (%) 2.78 (1.09) - - 2.8 1.1 
Ash (%) 0.76 (0.02) 0.6* 0.6* 1.0* 0.8 
Carbohydrates (%) 25.68 (2.72) 22.1 23.3 22.2 28.2 
Energy (kcal) 116.51 (12.29) 99.3 105.1 97 141.1 

Phosphorus 7.53 (2.40) 41* 22* 44* 39* 
Iron 1.03 (0.12) 0.7* 1.2 0.1* 1.5* 
Calcium 26.40 (1.21) 60* 35* 19* 92* 

* values are significantly different from those of D. divaricata; based on one-sample t-test with   
p ≤ 0.05 
 

B. Based on boiled samples. Ipomoea batatas purple variety (IBP), Ipomoea 
batatas yellow varity (IBY), Manihot esculenta (ME), Oryza sativa (OS), Colocasia 

esculenta (CE), Dioscorea alata (DA), Dioscorea esculenta (DE). All foods compared to 
Dioscorea divaricata are cultivated. 

Nutritional 
component 

Dioscorea 

divaricata 
IBP IBY ME OS CE DA DE 

Moisture (%) 72.10 (3.75) 68.6 68.8 71.8 67.6 73.4 80.4 83.8* 

Crude protein (%) 2.43 (0.37) 0.6* 0.4* 0.4* 2.1 1.5* 0.7* 0.4* 

Crude fat (%) 0.32 (0.21) 0.2 0.8 0.1 0.2 0.1 0.1 1.2* 

Crude fiber (%) 1.39 (0.60) 0.7 - - - - - - 
Total Dietary 
Fiber (%) 

2.36 (0.48) - 2.7 1.3 0.6* 2.2 2.1 0.9* 

Ash (%) 0.59 (0.04) 0.1* 0.7* 0.6 0.4* 0.6 0.6 0.5* 
Carbohydrates 
(%) 

23.17 (3.05) 29.5 29.3 27.1 29.7 24.4 18.2 14.1* 

Energy (kcal) 105.28 (14.14) 122.2 126 110.9 129 104.5 76* 69* 

Phosphorus 20.83 (5.50) 40* 26 22 36* 41* 23 11 

Iron 0.55 (0.07) 0.4 0.4 0.3* 0.6 0.7 0.4 0.3* 

Calcium 24.37 (0.57) 21* 30* 10* 11* 37* 10* 41* 
 * values are significantly different from those of D. divaricata; based on one-sample t-test with  
p ≤ 0.05 
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Table 4.5. Comparison of mineral content from Bhandari et al. (2003). All yams were raw. 
Dioscorea bulbifera (DB), Dioscorea deltoidea (DD), Dioscorea versicolor (DV), Dioscorea 

triphylla (DT). Standard deviations are in parentheses. 
Minerals 
(mg/100g) 

Dioscorea divaricata DB DD DV DT 

Mg 35.09 (10.56) 25.9 (9.2) 22.8 (7.1) 18.3 (3.8) 27.3 (5.6) 
K 158.42 (99.36) 560 (49)* 340 (51) 250 (4) 317 (32) 
Mn 0.0 (0.00) 0.35 (0.03)* 0.31 (0.02)* 0.14 (0) 0.25 (0.07)* 
Fe 1.03 (0.12) 2.92 (0.3)* 1.85 (1) 0.39 (0.1)* 1 (0.05) 
Cu 5.62 (3.81) 0.21 (0.03) 0.1 (0) 0.18 (0.02) 0.18 (0.05) 
Zn 0.0 ( 0.00) 0.53 (0.06)* 0.22 (0.04)* 0.3 (0.06)* 0.39 (0.1)* 
Ca 26.40 (1.21) 29.3 (4.8) 46.9 (6.2)* 14.3 (1.8)* 39.7 (8.1)* 
P 7.53 (2.40) 61.61 (0.8)* 33.1 (0.6)* 40.8 (0.2)* 56.6 (0.1)* 
Na 48.30 (8.78) 17.8 (9.8)* 9.12 (1.6)* 4.91 (2.5)* 4.15 (0.7)* 

* values are significantly different from those of D. divaricata; based on two-sample t-test with    
p ≤ 0.05 
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CHAPTER V: Conclusions 

 

Ayta-Buloy Relationship 

 

The relationship between the Magbukún Ayta community and Dioscorea divaricata was 

investigated as a case study of the use of cultural keystone species in biocultural diversity 

conservation. The following conclusions were drawn from this study: 

1. The forest of Bataan National Park, habitat of both the yam and the Aytas, is an important 

conservation site with endemic and threatened species. 

2. Buloy is a cultural keystone species of the Ayta community. 

3. The practice of harvesting buloy is in danger of being lost due to both the threatened 

preferred habitat of the yam and the dwindling number of people harvesting.  

4. When using language as an index for culture, the culture of the Aytas can be shown to be 

under threat due to language loss. 

5. Buloy is nutritionally important, comparable to rice, which is the current staple. 

6. It is suggested that the following factors contribute to the persistence of buloy harvesting 

and consumption in the community: (1) satiation; (2) identity; (3) food security; (4) 

nutritional value; and (5) presence of preferred habitat. 

7. The ecological, cultural, and use contexts of the relationship between the Magbukún Ayta 

community and Dioscorea divaricata contribute to a traditionally strong and intimate 

relationship. 

 

Buloy harvesting in the Ayta community appears to be sustainable and non-destructive 

because harvesting does not destroy the plant and actually promotes regeneration of tubers. 

Furthermore, the current practice of burying the tuber for storage purposes allow for the 

regeneration of new plants when the tuber is not retrieved later. The value and sacredness given 

by the Aytas to the yam protects it from destructive harvesting. Additionally, because the better 

quality tubers are in the primary forest, buloy provides additional motivation to conserve the 

forest it inhabits. 

 

Conservation Implications of Cultural Keystone Species 

 

 Because CKS addresses both cultural and biological diversity (Cristancho and Vining 

2004), it is a useful tool for biocultural diversity conservation. This is especially true when the 
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resource is dwindling. In using CKS for conservation, there is a need to understand: (1) the 

plant’s habitat and distribution, (2) how the community perceives it, and (3) what properties make 

it important for its use.  

 This study also underscores the importance of working with local people in inhabited 

areas. Even if the focus of the dissertation is on one species, the primary forest was characterized, 

and traditional ecological knowledge included many aspects of both nature and culture. Because 

the entire ecosystem is linked, talking about one plant naturally segues into talking about the 

entire ecosystem. In this way, the CKS concept may be used as a gateway in explaining 

ecological concepts and understanding local perspectives, as described by Garibaldi and Turner 

(2004). Additional advantages to using CKS in starting discussions with a community are that it 

gives you something specific to talk about, and cultural memory is strong concerning the CKS 

(Garibaldi and Turner 2004). 

 However, using CKS for conservation has its limitations (Cristancho and Vining 2004, 

Garibaldi and Turner 2004). First, CKS are very specific to a certain culture and are not 

necessarily CKS in other places (Cristancho and Vining 2004). Second, it is tricky to measure the 

importance of a CKS to a culture in absolute terms. Furthermore, it is possible that not everyone 

in the community gives the CKS equal importance, leading to possible conflict in conservation 

priorities. Lastly, cultures are dynamic. What might be important to a culture today may not be 

important tomorrow. Perceptions may be altered depending on the changes around the 

community (Garibaldi and Turner 2004). 

 

Contributions to Theory 

 

 This study contributes to the body of knowledge concerning plant-people relationships 

through the following conclusions based on the yam-Ayta relationship studied: 

1. Motivations for conserving the forest may include the presence of culturally important 

species. 

2. Long-term harvest of a plant does not necessarily cause destruction. 

3. Intimacy of a plant-people relationship may be described with varying levels of exposure, 

knowledge and practice. The intimacy gradient has potential use in assessing the 

likelihood a community is going to preserve a cultural practice.  

4. Foods that have both cultural and nutritive value persist in the people’s diet.  
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APPENDICES 

 
APPENDIX 1. Summary of field visits. 
 
 
INTRODUCTION TO COMMUNITY (DEC 2006) 

 

I first visited Morong, Bataan in December 2006 with Leonard Co and Ulysses Ferreras. I 

stayed for two nights to meet the staff of the Bataan Center for Innovative Science and 

Technology, Inc. (BCISTI), an organization that provides help and support to the Magbukún 

Aytas and other sectors of Morong. With us was Dr. Lourdes Cruz, National Scientist and 

founder of BCISTI. The staff house was manned by Dr. Borromeo Motin, the social scientist and 

community organizer. I took a short trip to the Kanawan Reservation, where the Aytas lived. We 

had planned to visit the Kairokan waterfalls, their prime tourist destination. However, because of 

the presence of certain groups in the area, we were advised not to go. Instead, we went around the 

secondary forest with Danilo Malunic and Joseph Salonga. Danilo pointed out some medicinal 

plants and their uses. We also saw a beehive and learned a bit about harvesting honey. A bee 

stung my eye and the blade of a machete was used to stop the swelling. On the way back, we 

passed by Alona Dullete’s gasak (field), where she gave us some beans and eggplants to take 

home.  

During dinner at BCISTI, I expressed interest in Kanawan as a possible field site for my 

dissertation. The response was positive and immediate. There was a community meeting the next 

day, and I was encouraged to attend to state my intentions. I did not have a proposed study yet, so 

I looked at my notes and tried to think of something. The meeting was about the Certificate of 

Ancestral Domain Title (CADT), and I listened intently. When it was my turn to speak, I 

introduced myself as a doctoral student interested in the conservation practices of their 

community and how these were transmitted to younger generations. They were cautious but 

interested, and said I could come back to tell them more when I was ready to do the work.  

 

FIELD VISIT (JUL 2007) 

 

In July 2007, I passed by Manila on the way to a conference in South Africa. I took this 

opportunity to present my thesis proposal at the University of the Philippines for comments. 

There I learned that Leonard Co was going to Kanawan to introduce Hazel Consunji from the 

First Philippine Conservation, Inc. (FPCI) to the community. I decided to go with him for a short 

field visit. I was glad I went because this time we were able to visit the Kairokan waterfalls in the 
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primary forest. The Aytas also cooked rice in bamboo and caught snails for lunch and told us 

stories about life in the village. Before we went home, I attended a community meeting about 

Hazel’s proposed project in the community. Because everyone in the meeting is required to give 

an introduction, I introduced myself once again as someone interested in working with the 

community. I was asked when I would start, and I said I would be back in October 2007 after my 

comprehensive exams.  

 

FPIC (OCT 2007) 

 

On October 28, 2007, I returned to Kanawan for a community meeting involving Free 

Prior and Informed Consent (FPIC) for my project. We discussed what I wanted to do, how I was 

going to do it, and how I needed their help. Comments, suggestions and concerns were 

incorporated into the study. After these explanations, I asked them what they expected from me, 

and if they had any worries about possible negative effects of the study, and how we could deal 

with these concerns. By the end of the meeting, I received permission to live in their village and 

immerse myself in their community. I was allowed to ask questions about their way of life, most 

especially concerning conservation practices, and document my findings. We also set the limits to 

what I was allowed to do. I was required to ask permission before doing anything not mentioned 

in the FPIC, and to present any finding to the community for approval before sharing with others. 

We also agreed that if I wanted to pursue a more specific aspect of their culture, I would have to 

ask for a new FPIC.  

I learned later that I was the only researcher to be invited to live in their village. I realized 

that this was because I was a young female, and they wanted to ensure my safety. I appreciated 

this concern. 

 

PARTICIPANT-OBSERVATION (NOV 2007)  

 

I returned to Kanawan on November 18, 2007, ready for at least a month of participant-

observation. I was presented to Josefina Alejo, the tribal chieftain, and assigned to a host family. 

Jose and Emilita Restum were my host parents. They have two children---Jenalyn and Domingo. 

Domingo was away for college (the first Ayta to have reached college), and Jenalyn was in high 

school. Analyn Cayetano, Emilita’s niece, also stayed in the house. On my first night, I learned 

that Belen Restum taught the village children the Magbukún language every night at the local 

church. I started attending as an observer and also to learn.  
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The next day, I was tasked to do household chores and help with the distribution of food 

in the Aytas’ food for work program. Instead of cash, workers were given food items of their 

choice in exchange for working in their reforestation project.  

Unfortunately, when I woke up the next morning, I had a fever and a terrible cold. The 

Tribal Council decided to send me to the BCISTI staff house so I would be closer to a hospital if 

needed. When I reached the staff house, I learned that Borromeo Motin had a very painful skin 

disease. The Aytas believed this was caused by bad spirits and exorcised him. They offered to 

exorcise me as well, but upon closer inspection decided that my sickness was physical and not 

spiritual in nature. 

I spent a few days at the staff house trying to get better, trying herbal concoctions and being 

tutored in Magbukún by Emilita Restum and Eduardo Salonga, Ayta employees of BCISTI. Since 

I was not getting better, I soon went home. It turns out I got a very bad case of the flu and did not 

recover fully until mid-December. 

 

PARTICIPANT-OBSERVATION (JAN-FEB 2008) 

 

I returned to Kanawan in January 2008. This time, I had a better idea of what to expect 

and came more prepared. Because I had gotten ill the last time I was there, they were very careful 

and tried to keep me within the village to avoid my getting sick again. It did not help that my 

knee hurt terribly after a hike and I could not walk properly for a day. However, they were 

impressed that I kept coming back (even with a bee sting and high fever), and were convinced of 

my sincerity and perseverance. 

I learned my role in the community. As a student working on a thesis, my role included 

reading letters, translating English, tutoring children, and taking pictures. I took ID pictures for 

their job applications and school ID’s which were later printed in BCISTI. As a community 

member, I worked in the fields—planting and threshing previously harvested rice, clearing 

overgrowth, and harvesting fruits and vegetables. I worked in the nursery where they were 

growing native plants for reforestation. I was also learning how to live in a communal village. As 

a household member, I completed chores such as cleaning, cooking, and getting water. I also 

contributed food and helped pay for household bills. 

Days were spent walking around the village, talking to neighbors and playing with the 

children. There is a lot of joking around, dancing around, and helping each other with chores. I 

learned about the many personalities in the village and the roles people played. I met many 

members of the community who shared with me their thoughts, feelings and way of life. They 
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were also very curious about my life in the city and in Hawaii. They would also tell me stories of 

when some of them visited Manila. I learned that I had to keep in mind that the Aytas are 

mahiyain at madamdamin (shy and have deep feelings), and act accordingly. Together we 

destroyed perceptions and pre-conceived notions about each other. Little by little, I gained their 

trust and was considered one of their little girls. I later learned about their history, courtship and 

wedding rituals, and ideas about development (which differed among themselves). At night, we 

would either listen to the radio, chitchat or watch people sing karaoke. My host mother did not 

want to bring me to the karaoke because of some activities there.  

I learned about the Aytas’ connection with nature and a little bit of their land’s natural 

history. They would usually go into the forest and live there for weeks at a time. I learned the 

importance of panilan (honeybees), limuran (rattan shoots), buloy (wild yam), and baboy-ramo 

(wild pigs) in their culture. I was able to observe harvesting of limuran when we went to the falls 

again. 

I also met with the visitors to the community---students doing outreach programs and 

tourists who hiked their forests. I met the regulars as well---the elementary school teachers who 

commuted from the town everyday and the organizations the Aytas worked with. Sometimes the 

Aytas would share cultural shows with the visitors. 

The nightly Magbukún lessons at the local church were discontinued, but they continued 

to teach me a few words once in a while. Because learning the language was not included in my 

FPIC, I did not want to push for lessons and accepted what I got.  

 As I was immersing myself in Kanawan, I began to unconsciously set aside the roles I 

played before I got there. This became obvious to me when my home institution (Institute of 

Biology, University of the Philippines) hosted a medical mission for the Aytas in the BCISTI 

grounds. I found myself in the midst of an identity crisis. I was not sure who I was and what I 

should be doing. I considered myself a Kanawan resident at the time, and thought I was fine. The 

medical mission was held in BCISTI, however, so I felt a responsibility to help out with physical 

arrangements upon my arrival. Since my professors were the organizers, they were expecting me 

to help and began telling me what to do. I met a former classmate who asked me for professional 

advice, and some of the doctors had been my former students.  In my confusion, I realized I 

needed to find a way to reconcile all those roles. 

Although I was making progress and had many plans, I left abruptly to take care of 

family issues. It took a long time before I was able to return.  
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SAYING GOODBYE (MAY 2008) 

 

I had to return to Hawaii in May, and I knew that the Aytas would not appreciate hearing 

that I had left the country without saying goodbye, and so I visited them briefly on May 18, 2008. 

I just said hello, said I was leaving, brought presents and prints of their pictures, spent some 

quality time with them, and assured them I would be back in July. 

 

FPIC BULOY (JUL 2008) 

 

While away from the community and studying my notes, I realized that I wanted to study 

buloy. I could not help noticing that everytime buloy was mentioned, their faces would light up 

and they would be so excited to talk about it. Harvesting the wild yam is also mostly done by 

women, and it is considered a sacred food. I returned to the community on July 19, 2008, for a 

community meeting to obtain the FPIC to study buloy. I gained permission to study the harvest, 

preparation, and eating of buloy, to measure it, and to outplant it. I also formally gained 

permission to study the Magbukún language and the Aytas’ perception of the environment. The 

community also selected buloy experts to be interviewed as key informants. 

 

HARVEST, PREPARATION, EATING (JUL-AUG 2008) 

 

I returned to Kanawan two weeks later and was surprised by a sack of buloy at my host 

family’s dining table. I was able to observe the preparation of the yam before it was served, and I 

ate it as well. I spent most of my days doing open interviews about buloy to anybody who was 

willing to talk about it. Mercedes Cayetano brought me to a buloy plant and demonstrated a 

harvest. She also and gave me tubers and fruits to plant. I then bid them goodbye as I was going 

to Hawaii for a few weeks. 

 

RESEARCH PLANNING IN BCISTI (OCT 2008) 

 

Because I was having a difficult time focusing on my research at home, I went to the 

BCISTI staff house to work and organize my thoughts in October 2008. I made a big mistake of 

assuming that the house would be staffed the entire time, as it always had. The day after I arrived, 

everybody else left. I had to stay with the community because it wasn’t safe for me to be alone in 

the staff house. This happened four or five times, and I kept going back and forth. The first time 
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this happened, I was completely unprepared for field work. I hadn’t organized myself yet and 

didn’t know what to do. I mostly read books and wrote reflections in between household chores. 

On the days I stayed in the staff house, I was able to work efficiently in organizing my research 

plan and existing data. 

There was a lot going on in the community this month. My host mother had adopted 

another child—Vivien, age 3. I was an instant babysitter. Regina de la Junta, a 2-year-old child, 

died of bronchitis, and I participated in the wake. The wake involved food, songs, dances, and 

riddles. There was one riddle about buloy. There was a Panilan Festival sponsored by the 

National Commission on Indigenous Peoples (NCIP) and National Commission of Culture and 

the Arts (NCCA). The festival included demonstrations of how the Aytas live in the forest and 

collect honey. Attendees were mostly Kanawan residents; the others were from nearby villages. 

The Aytas also built a small, traditional house for one of the researchers and I was able to watch 

this step-by-step. I also harvested rice during this time using a small sickle and learned to eat raw 

rice straight from the stalk. 

One thing that struck me during this period was my growing relationship with the Aytas. 

They were starting to get used to my presence, and also to trust my capabilities. When I first 

arrived, I could never go anywhere unaccompanied, even if it was just within the village. I was 

also discouraged to walk for more than ten minutes at a time lest I get tired. However, since I kept 

going back and forth and arriving by myself, they figured I could go off on my own already. I 

was not escorted away from the village anymore. Another thing I noticed was that they were 

starting to talk to me in Magbukún. It amused them to talk to me using highly exaggerated 

gestures so I would be sure to understand. I think it amused them even more when I tried to 

respond.  

 

BULOY AND TRANSECTS (NOV 2008-DEC 2008) 

  

I returned to Kanawan in November and stayed until mid-December. Even if I was away 

for only a few weeks, there were many developments. There was a feeding program set up for 

children every day, and also for the whole community once a week. Many Aytas were getting 

jobs at the nearby freeport zone. A pool table had also arrived in Kanawan, and it became a 

favorite pastime of the young boys.  

Together with Ulysses Ferreras, BCISTI’s field botanist, other BCISTI staff, and 

volunteers from the community, we also began surveying the forest via transects. We camped out 

in the forest, and I was finally able to experience pamumuay (living in the forest) with the Aytas. 
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I observed as they made shelters, gathered food from the surroundings, cooked the food in 

bamboo and find everything we needed. Plates were Macaranga sp. leaves, cups were made from 

bamboo, and fallen trees served as tables and benches. I was also told that we were camped in an 

area that was not visible from the trail, and so we were hidden from other people (yet we would 

be able to see them approach). Because I was female, a whole troop of young girls came to 

accompany me, so I would not need to be alone with men. I appreciated this gesture.  

Because it was a participatory project, we divided the work equally. I did slope correction 

and recorded information in a notebook, the BCISTI botanist estimated tree height, and the Aytas 

(there were around 8 of them, mostly youth) took the diameters at breast height, climbed trees to 

get voucher specimens, and prepared the specimens in newspapers for later processing and 

dousing with alcohol back in the camp. 

There was a learning curve in doing the work and it took a while for us to get into the 

rhythm of things. On the first day, I was getting nervous because we kept taking breaks. I was 

used to steady sunup to sundown ecological work, and I felt restless with frequent snack breaks 

and afternoon naps. Because I did not hire them and it was a community project, I had no right or 

authority to demand for more efficiency. As the days passed, however, we settled into a work 

routine and became more efficient. It also became easier to accept their work ethic and try out 

different ways of gentle motivation.  

I was able to complete my key informant interviews with the two experts assigned by the 

community and observe how buloy was searched for and harvested.  

Kanawan also had many international visitors this time—students from the Maldives 

interested in learning how to mobilize a community, the USA Deputy Ambassador to the 

Philippines, missionaries from Europe and volunteers who painted a day-care center. On these 

occasions, I helped as an interpreter and in making welcome gifts for the guests.  

I was also starting to become privy to the conflicts between the different organizations 

helping Kanawan, and also between these organizations and Kanawan, and within Kanawan 

itself. Basically disagreements centered on land use and the balance between livelihood and 

biocultural diversity conservation.  

 

TRANSECTS AND MEDICAL MISSION (JAN 2009) 

 

I went home for the holidays and returned in January to finish the forest survey. I was in 

the village only for about 2 days and spent the rest of the time living in the forest, which I found 

to be a rich experience.  
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We were much more efficient as a group, although we had to adjust our transects a little 

bit because of the presence of certain groups in the area. I also had a volunteer student assistant 

(from my home institution) who helped out for a few days.  

Because I lived in the forest for most of my stay there, two interesting things happened. 

First, the young girls who came with me were inspired to go to the forest more often. I was 

pleasantly surprised to be told that they would always go with me whenever I went, especially 

since I was not sure they were enjoying during the first few days. Second, the community’s 

perception of me changed. Before I left the village, I was the little girl that was not allowed to go 

too far lest I trip and fall on my face. But when I returned, everyone started talking about me as if 

I had always lived in the forest, and as if I had been to the farthest points of their ancestral 

domain. It was very curious indeed, but also very welcome. 

 I went home to prepare for my trip to Hawaii for the Spring semester, but passed by 

BCISTI two days before I flew out. This was to attend the annual medical mission sponsored by 

my home institution, to say goodbye and to bring home all of my things since I would be gone for 

a while. This time, I was just me and I was not confused with my identity anymore. I also brought 

my mother so she could meet the Aytas. My parents had wanted to meet them because they often 

worried for my safety. After meeting them, my parents were assured that I was in good hands.  

 

VILLAGE FEAST (MAY 2009) 

 

I would have wanted to stay in Hawaii for a longer time to take advantage of the 

available resources and expertise before starting my research again, but I had to return to 

Kanawan for the annual village feast on May 5. It was the perfect time to fulfill promises and 

catch up with the community.  

 

DATA VERIFICATION ON BULOY (JUL 2009) 

 

On July 11, 2009, I presented the results of my interviews and observations regarding 

buloy to the community for data verification. Data verification meetings are very important for 

three reasons: one, so the community as a whole can verify and correct my data; two, so I will be 

able to clarify and ask permission about which data can be presented outside the community and 

which data would be kept confidential; and three, so I can have voice recordings of the data. 

Aytas prefer not to be on tape during interviews (whether formal or informal), and so the 

community meeting is the only opportunity to record everything.  
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This was my first verification meeting and thus an eye-opener. I had counted on 

Borromeo Motin, the community organizer, to help me during my first meeting, but he had to 

attend to other matters. Fortunately, there was another community organizer there, though he was 

not that familiar with my work. The Tribal Council helped me out as well. I was overwhelmed 

and had a difficult time handling the meeting. Every time I asked about a certain point, it led to a 

long discourse and went off-topic a number of times. I had to develop techniques to steer the 

topic back while keeping in mind cultural rules such as never interrupting an elder. However, I 

learned much extra information that I did not have earlier, and so the meeting was a success. 

Conflicting data were explained and reconciled, I received permission to present the information 

at scientific meetings and publish in journals, and we settled authorship issues.  

I have to admit that I became very nervous at one point because one of the elders did not 

want me to show any information to anybody outside the community. Thankfully, one of the 

council members smoothed things over for me. I learned later that my host mother was also 

scared for me and felt sorry for me too since all my hard work almost went down the drain. I thus 

resolved to be more careful and to never be complacent, because one wrong move could cost me 

my entire dataset. I had forgotten that the spoken word of any elder had the power to revoke my 

FPIC.  

 

VILLAGE FEAST (MAY 2010) 

 

Because of family issues, I was unable to return to Kanawan to continue my field work. 

However, I made it a point to visit the village during their feast on May 5, 2010, even if it was 

just for a few hours. At first I was apprehensive about going because I had been gone for so long, 

but my fears and anxieties were allayed by the warm welcomes I received. I was able to touch 

base and catch up with the community in those few hours and assure them that I was still 

interested in pursuing the research and that I would be back as soon as I was able. 

 

FIRST YAM HARVEST (SEPTEMBER 2010) 

 

With my pressing family issues over, I finally returned to the community to resume my 

field work. Due to a long absence not only from the community but also from academia and all 

things related to my dissertation, I had to learn to get used to field work again. Furthermore, there 

were a number of changes in my usual field work setting.  
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 First, my health was not great, and I had to watch my diet. Second, there was a small 

extended family living with my host family, and I had to adjust to not being able to do as much 

housework. That might seem like a good thing at first (i.e., more time to focus on work), but it 

soon made me feel like I was not contributing enough. Third, the BCISTI staff house was moved 

much farther away and I didn’t have as much access to it. The BCISTI staff had also changed, 

and they did not have a field botanist or social scientist on board anymore. In short, I was very 

much on my own.  

As soon as I arrived, I learned that two of my godchildren had already passed away. One 

had died only the day before, and so I went straight to the wake of my goddaughter. We buried 

her the next day.  

I also spent long discussions with the tribal council about the ancestral land title, Ayta 

culture, language revitalization projects and reforestation projects.  

The productivity of my trip manifested itself in the harvest of one yam for nutritional 

analysis. Mercedes Cayetano and I made two harvesting trips. On the first trip, we were not able 

to harvest the yam because there was a very strong woody root blocking it. We decided to find 

another one but unfortunately had to return to the village due to an injury. We returned to the 

forest a few days later, together with my host mother Emelita Restum. We had heard there was a 

huge yam close by, so we set out to find it. We did not find it, but found another one, which was 

also huge. It was Emelita’s first time to harvest buloy. She had never done so before, and it gave 

her a nice sense of pride, accomplishment, and deeper connection with her culture. We celebrated 

with a small party after dinner, and I brought the yam sample home for processing and then to the 

laboratory in Laguna. 

 

ATTEMPT TO HARVEST YAMS AND LEARNING THE LANGUAGE (SEPT-OCT 2010) 

 

I quickly returned to the community after my trip to the laboratory. One of the students 

who joined us for the transects, Kristine Soriano, joined me. She sponsored a trip to the famous 

Kairokan waterfalls and we spent the night there together with the Aytas. Unfortunately, 

Mercedes Cayetano had a stomachache so we did not go looking for yams. Instead, we stayed at 

the campsite and studied the Magbukún language. We were in a very festive mood since Kristine 

brought so much food, and we were all just having a great time being together again after almost 

two years. 

On this trip, I was fully back in field work mode. It was much like coming home again. 

Another highlight was that I was able to eat another wild yam, Dioscorea hispida or kalot, which 
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is toxic. To remove the toxin, the yam was thinly sliced crosswise and placed under running water 

(stream or river). It was then fried to make chips. It tasted very good and smelled flowery. 

I then returned home to deal with family obligations. Before I left, I taught Jenalyn 

Restum how to take blood pressure and donated a sphygmomanometer and stethoscope to the 

community. I also brought Mercedes Cayetano to the hospital because her stomach was really 

ailing her.  

One interesting point that I did not expect was that people were horrified to see me 

scrubbing pots and pans. Everyone who saw me promptly offered to take the chore away from 

me. I think they see it as something no good host would have their guest do. 

 

SECOND YAM HARVEST (DEC 2010) 

 

After a period of shock and grief because of events back home, I returned to the 

community to finish my field work by hook or by crook. I arrived in the midst of holiday 

festivities (Christmas). I also helped out clear the fields for planting rice.  

Unfortunately, the tribal chieftain Rodillo Tamondog told us that we could not go to our 

usual harvest locations as the forests were too dangerous during that time. Mercedes Cayetano 

and I then went to another mountain to harvest more buloy. This time, Emelita Restum could not 

accompany us, so she sent her husband Jose Restum. This amused the community because Jose is 

not an Ayta. He is from Bicol. To have a Bikolano running around harvesting buloy was out of 

the ordinary.  

We were able to find buloy easily and harvested around 3 kg. We were very lucky that 

we did everything within just 2 hours. Once again, I brought the yam to the laboratory the next 

day and vowed to return after Christmas.  

 

THIRD YAM HARVEST (DEC 2010) 

 

After Christmas, I quickly returned to the community. I rode with the BCISTI personnel 

and finally had a chance to visit the new staff house. Ulysses Ferreras also arrived to give a 

parataxonomy training course to some Aytas and present some preliminary results from the 

transects we completed last December 2008 to January 2009. I also received a copy of the 2010 

community census.  

I set out to harvest my last yam sample together with Mercedes Cayetano and Jose 

Restum. This was the most difficult harvest that we had encountered. I needed a minumum of 2 
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kg for the analysis, and it took us two days to find enough yams to reach that amount. Also, we 

encountered a number of false starts, wherein we started digging and then abandoned it after a 

while because it was either too difficult to get to, or it was too small. We ended up with tubers 

from three yams, and I brought these to the laboratory the next day. 

 

INTERVIEWS (JAN 2011) 

 

I returned to the community in the first week of January to do interviews for the 

knowledge distribution and transmission part of my dissertation. I went to every house and 

interviewed every person of Ayta ancestry within ages 5-44 who would allow me to interview 

them. I did not interview the elders because I had already talked to them earlier, and I derived my 

interview questions from our conversations. The interviews went fairly quickly, and most were 

cooperative. I visited all the households in the community everyday for four days (Thursday to 

Sunday). I am glad I did the interviews in the last part of my field work because most members of 

the community were already comfortable with my presence. 

 

DATA PRESENTATION AND VERIFICATION MEETING (JAN 2011) 

 

My last field trip was on January 17-18. I presented preliminary results from the 

nutritional analysis of buloy (Dioscorea divaricata) as well as the knowledge distribution and 

transmission interviews. The meeting went very well. The community was receptive and 

interested. There were no objections to my bringing the information outside the community. They 

gave their consent for me to publish the material, and also suggested that they give it in written 

form.  

We said our goodbyes and I promised to return to continue the research and give them a 

copy of my dissertation in Tagalog. 
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APPENDIX 2.1. Location and elevation of 50-m transects. Elevation is in meters above sea level. 

Transect 

Start of Transect End of Transect 

GPS Location Elevation (m) GPS Location Elevation (m) 

Valley1 N14 42.178 E120 20.290 283 N14 42.163 E120 20.273 286 

Valley2 N14 42.175 E120 20.312 297 N14 42.172 E120 20.340 299 

Valley3 N14 42.164 E120 20.384 322 N14 42.151 E120 20.404 324 

Valley4 N14 42.195 E120 20.384 316 N14 42.177 E120 20.400 325 

Valley5 N14 42.149 E120 20.486 351 N14 42.155 E120 20.513 361 

Valley6 N14 42.143 E120 20.447 337 N14 42.136 E120 20.417 329 

Valley7 N14 42.182 E120 20.563 352 N14 42.168 E120 20.570 342 

Valley8 N14 42.167 E120 20.631 365 N14 42.163 E120 20.661 376 

Valley9 N14 42.177 E120 20.419 352 N14 42.175 E120 20.452 347 

Valley10 N14 42.162 E120 20.560 368 N14 42.124 E120 20.551 355 

Ridge1 N14 42.926 E120 20.418 418 N14 42.928 E120 20.451 438 

Ridge2 N14 42.914 E120 20.485 459 N14 42.915 E120 20.513 473 

Ridge3 N14 42.896 E120 20.543 501 N14 42.885 E120 20.588 511 

Ridge4 N14 42.883 E120 20.596 534 N14 42.866 E120 20.619 542 

Ridge5 N14 42.838 E120 20.662 569 N14 42.815 E120 20.681 593 

Ridge6 N14 42.766 E120 20.678 633 N14 42.918 E120 20.631 506 

Ridge7 N14 42.737 E120 20.754 667 N14 42.735 E120 20.725 679 

Ridge8 N14 42.878 E120 20.684 550 N14 42.852 E120 20.679 555 

Ridge9 N14 42.866 E120 20.372 382 N14 42.844 E120 20.386 400 

Ridge10 N14 42.836 E120 20.394 403 N14 42.805 E120 20.397 418 
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APPENDIX 2.2. Species encountered in the transects. DIST=distribution, PE=Philippine 
Endemic, IE=Island Endemic, NE=Not Endemic, NDR=New Distribution Record, 
n/a=distribution cannot be determined as plants were unidentified to species. Because the Aytas 
are bilingual (Magbukún and Tagalog) and have interacted with other ethnolinguistic groups in 
the Philippines, the local names are not necessarily in Magbukún and may be in other languages. 
Capitalized local names are proper nouns that pertain to people. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

ANACARDIACEAE 
Dracontomelon edule (Blanco) 
Skeels PE lamio 

ANACARDIACEAE Mangifera altissima Blanco NE 

pahutan na babae 
na namumunga ng 
maliliit 

ANACARDIACEAE Mangifera monandra Merr. PE 

pahutan na lalaki 
na maliit ang 
bunga 

ANACARDIACEAE Semecarpus cuneiformis Blanco NE 
kapatid ng ligas, 
kamiing gubat 

ANNONACEAE Anaxagorea luzonensis A Gray NE none given 

ANNONACEAE Cyathocalyx sp. n/a latawan 

ANNONACEAE 
Dasymaschalon clusiflorum (Merr.) 
Merr. PE bulahog 

ANNONACEAE 
Goniothalamus amuyon (Blanco) 
Merr. PE sandit 

ANNONACEAE 
Haplostichanthus lanceolata 
(Vidal) Heusden PE malasampalok 

ANNONACEAE 
Neouvaria acuminatissima (Miq.) 
Airy Shaw NE dalinas 

ANNONACEAE 
Platymitra arborea (Blanco) 
Kessler PE sandik 

ANNONACEAE Polyalthia barnesii Merr. PE 
dalinas na malapad 
ang dahon 

ANNONACEAE 
Pseuduvaria luzoniensis (Merr.) 
YCF Su & RMK Saunders IE dalinas 

ANNONACEAE Uvaria goloensis Merr. n/a tagiwalay 

APOCYNACEAE Anodendron sp. n/a hinggiw 

APOCYNACEAE 
Parameria laevigata (Juss.) 
Moldenke NE hinggiw na puti 

APOCYNACEAE Streptocaulon sp. n/a none given 

APOCYNACEAE Tabernaemontana pandacaqui Poir. NE 
pandakaking itim, 
kamandakaki 

APOCYNACEAE Tylophora sp. n/a hinggiw 

APOCYNACEAE Voacanga globosa (Blanco) Merr. PE 
kamandakaking 
puti, pandakaki 

APOCYNACEAE Wrightia sp. n/a 
laniting gubat, 
hinggiw lukot 

ARACEAE 
Aglaonema commutatum Schott 
var. Commutatum NE none given 

ARACEAE Aglaonema sp. n/a talaw 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

ARACEAE Amydrium sp. n/a 
maragayamang 
bato 

ARACEAE Pothoidium lobbianum Schott NE none given 

ARACEAE Pothos scandens L. NE none given 

ARACEAE Pothos sp. n/a maragayaman bato 

ARACEAE Rhaphidophora sp. n/a pitchilpitchilan 

ARALIACEAE Schefflera sp. n/a 
aw-anum mga 
dahon 

ARECACEAE Caryota rumphiana Mart. NE takipan 

ARECACEAE-LEPIDOC Calamus mindorensis Becc. PE bulalat 

ARECACEAE-LEPIDOC 
Calamus ornatus Blume ex 
Schultes NE limuran 

ARECACEAE-LEPIDOC Calamus sp. 1 n/a kurakling 

ARECACEAE-LEPIDOC Calamus sp. 2 n/a abit 

ARECACEAE-LEPIDOC Calamus vidalianus Becc. PE none given 

ARECACEAE-LEPIDOC 
Daemonorops mollis (Blanco) 
Merr. PE ditaan 

ASPARAGACEAE Dracaena angustifolia Roxb. NE none given 

ASPLENIACEAE Asplenium sp. n/a 
pakong bato, abo-
abo sa ilalim 

BEGONIACEAE Begonia sp. n/a lingat 

BIGNONIACEAE Oroxylum indicum (L.) Vent. NE tukod langit 

BIGNONIACEAE Radermachera sp. n/a lamog 

BISCHOFIACEAE Bischofia javanica Blume NE tooy 

BURSERACEAE 
Canarium asperum Benth. ssp. 
asperum var. Asperum NE bulaig, kurig 

BURSERACEAE 
Canarium euryphyllum Perkins var. 
Euryphyllum PE dulit, kurig 

BURSERACEAE 
Dacryodes incurvata (Engl.) HJ 
Lam NE kurig 

BURSERACEAE Dacryodes sp. n/a kapatid ng bulaig 

CANNABACEAE 
Celtis philippensis Blanco var. 
Philippensis NE malasamat 

CAPPARACEAE Capparis lanceolaris DC NE none given 

CELASTRACEAE Salacia sp. n/a none given 

CHLORANTHACEAE 

Sarcandra glabra (Thunb.) Nakai 
ssp. brachystachys (Blume) Verdc. 
var. Brachystachys NE none given 

CLUSIACEAE 
Calophyllum blancoi Planch. & 
Triana NE palomaria 

CLUSIACEAE Garcinia macgregorii Merr. PE tigas, siakal 

CLUSIACEAE Garcinia sp. 1 n/a taklang anak 

CLUSIACEAE Kayea paniculata (Blanco) Merr. PE palomaria, kulis 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

COMBRETACEAE 
Combretum punctatum Blume ssp. 
squamosum (Roxb. ex Don) Exell NE niyug-niyugan 

CONNARACEAE Agelaea borneensis (Hook.f.) Merr. NE palosanto 

CONNARACEAE 
Cnestis palala (Lour.) Merr. ssp. 
diffusa (Blanco) Andreas NE malapias na baging 

CONNARACEAE 
Connarus monocarpus L. ssp. 
malayensis Leenh. NE none given 

CONNARACEAE 

Ellipanthus tomentosus Kurz ssp. 
tomentosus var. luzoniensis (Vidal) 
Leenh. NE 

susong kalabaw na 
kahoy, malalauaan 

CONNARACEAE Rourea minor (Gaertn.) Alston NE matibay na baging 

CYCADACEAE Cycas riuminiana Porte ex Regel NE pitogo, patogo 

CYPERACEAE Hypolytrum sp. n/a tagilar gubat 

DILLENIACEAE Tetracera scandens (L.) Merr. NE malaringin 

DIOSCOREACEAE Dioscorea divaricata Burk. n/a buloy 

DIPTEROCARPACEAE 
Dipterocarpus grandiflorus 
(Blanco) Blanco NE apitong 

DIPTEROCARPACEAE Dipterocarpus philippinensis Foxw. IE apitong 

DIPTEROCARPACEAE Dipterocarpus sp. n/a 
malakatmon na 
dilaw 

DIPTEROCARPACEAE Shorea contorta Vidal PE lauaan, white lauan 

DIPTEROCARPACEAE Shorea guiso (Blanco) Blume NE guiso, guijo 

DIPTEROCARPACEAE Shorea polysperma (Blanco) Merr. PE tangile 

DIPTEROCARPACEAE Shorea sp. 1 n/a yakal 

DIPTEROCARPACEAE Shorea sp. 2 n/a yakal, siakal 

DIPTEROCARPACEAE 
Vatica mangachapoi Blanco ssp. 
mangachapoi NE 

yakal blanco, 
mabantot 

DRYOPTERIDACEAE 
Arachniodes aristata (Forster) 
Tindale NE none given 

DRYOPTERIDACEAE 
Bolbitis rhizophylla (Kaulf.) 
Hennipman NE none given 

DRYOPTERIDACEAE Bolbitis scalpturata (Fée) Ching NE pako 

DRYOPTERIDACEAE Bolbitis sp. n/a none given 

EBENACEAE 
Diospyros pilosanthera Blanco var. 
Pilosanthera NE bolong Ayta 

ELAEOCARPACEAE Elaeocarpus cumingii Turcz. NE kaanak ng tagatoy 

ERYTHROPALACEAE Erythropalum scandens Blume NE bakaybaki 

EUPHORBIACEAE 
Alchornea rugosa (Lour.) Muell.-
Arg. NE malagilik 

EUPHORBIACEAE Codiaeum luzonicum Merr. PE malaligas 

EUPHORBIACEAE Croton argyratus Blume NE malaabong ilalim 

EUPHORBIACEAE Endospermum peltatum Merr. NE binuwang 

EUPHORBIACEAE 
Macaranga grandifolia (Blanco) 
Merr. PE bayngal 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

EUPHORBIACEAE 
Macaranga tanarius (L.) Muell.-
Arg. NE binunga 

EUPHORBIACEAE Mallotus cumingii Muell.-Arg. PE 
kulot-kulotang 
ilog, malatubig 

EUPHORBIACEAE 
Trigonostemon longipes (Merr.) 
Merr. PE malagilik 

EUPHORBIACEAE Trigonostemon wenzelii Merr. NE 

kahoy 
kakawatihan, 
kahoy kalaanan* 

FAGACEAE 
Lithocarpus castellarnauianus 
(Vidal) A Camus PE wayang 

POACEAE Oplismenus sp. n/a damong tramo 

POACEAE -BAMBUS Dinochloa sp. n/a none given 

POACEAE -BAMBUS Schizostachyum sp. n/a bikal 

ICACINACEAE Gomphandra luzoniensis Merr. NE malabunot 

LAMIACEAE Callicarpa sp. n/a mala-alagaw 

LAMIACEAE Clerodendrum sp. n/a none given 

LAMIACEAE 
Symphorema luzonicum (Blanco) 
Fern.-Villar PE pamulaklakin 

LAURACEAE Actinodaphne multiflora Benth. PE puso-pusong gubat 

LAURACEAE Actinodaphne sp. n/a puso-pusong gubat 

LAURACEAE Cinnamomum mercadoi Vidal PE samiling 

LAURACEAE Cryptocarya euphlebia Merr. PE kahoy kalaanan 

LAURACEAE 
Cryptocarya infectoria (Blume) 
Miq. NE 

malabunga, kahoy 
kalaanan* 

LAURACEAE 
Cryptocarya laurifolia (Blanco) 
Merr. PE none given 

LAURACEAE Cryptocarya sp. n/a 
kahoy kalaanan na 
matigas 

LAURACEAE 
Dehaasia incrassata (Jack) 
Kosterm. NE anagap totoo 

LAURACEAE Endiandra coriacea Merr. PE kahoy kalaanan 

LAURACEAE Litsea varians (Blume) Boerl. NE 

kahoy kalaanan, 
kapatid ng 
malabunga 

LECYTHIDACEAE Planchonia spectabilis Merr. PE apalang 

LEEACEAE Leea guineensis G Don NE taliantan 

LEEACEAE Leea philippinensis Merr. NE 
taliantan na malaki 
ang dahon 

LEGUMINOSAE-CAES Bauhinia sp. n/a agpoy, ugpoy 

LEGUMINOSAE-CAES Cynometra inaequifolia A Gray PE 
kaasawa ng 
kamingi 

LEGUMINOSAE-CAES Cynometra sp. n/a 
kaasawa ng 
kamingi 

LEGUMINOSAE-MIM Parkia timoriana (DC) Merr. NE kupang 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

LEGUMINOSAE-PAP Milletia pinnata (L.) Panigrahi NE bani 

LEGUMINOSAE-PAP Ormosia paniculata Merr. IE 

balikuwa, akling 
gubat na pula ang 
bunga 

LEGUMINOSAE-PAP Spatholobus sp. n/a Dugodugo 

LOGANIACEAE Strychnos luzonensis Elmer IE 
malasamat na 
baging 

LOGANIACEAE Strychnos sp. n/a nito 

LYGODIACEAE Lygodium circinnatum (Burm.) Sw. NE none given 

LYGODIACEAE Lygodium sp. n/a none given 

LYTHRACEAE Lagerstroemia speciosa (L.) Pers. NE Banaba 

MAESACEAE Maesa sp. n/a ayang-ayang 

MAGNOLIACEAE 

Magnolia candollii (Blume) H. 
Keng var. angatensis (Blanco) 
Noot. NE 

malaguyabanong 
gubat, malaligas, 
malaguyabanong 
jolo 

MALVACEAE Grewia sp. n/a danglin 

MALVACEAE Heritiera sylvatica Vidal NE dungon 

MALVACEAE 
Hibiscus campylopsiphon Turcz. 
var. campylopsiphon PE gumamela na puti 

MALVACEAE Microcos stylocarpa (Warb.) Burret NE susong biik 

MALVACEAE 
Pterocymbium tinctorium (Blanco) 
Merr. NE bayog 

MALVACEAE Pterospermum obliquum Blanco PE talangutingan 

MALVACEAE Triumfetta rhomboidea Jacq. EXOTIC kulot-kulotan 

MARATTIACEAE Angiopteris evecta Sw. NE none given 

MELASTOMATACEAE 
Melastoma malabathricum L. ssp. 
malabathricum NE none given 

MELIACEAE Aglaia cumingiana Turcz. NE malakamanga 

MELIACEAE Aglaia oligophylla Miq. NE 
malatumbaga, 
lansones gubat 

MELIACEAE Aglaia sp. 1 n/a kalabuyo 

MELIACEAE 
Aphanamixis polystachya (Wall.) 
RN Parker NE 

matang ulang na 
malaki ang dahon 

MELIACEAE 
Chisocheton cumingianus (C DC) 
Harms var. cumingianus NE 

lubi-lubi, katong-
bakulaw 

MELIACEAE Chisocheton mendozae Hildebr. NDR matang ulang 

MELIACEAE 
Chisocheton pentandrus (Blanco) 
Merr. ssp. pentandrus NE 

katumbakulaw na 
lalaki (pula ang 
bunga) 

MELIACEAE 
Dysoxylum arborescens (Blume) 
Miq. NE daray, kato 

MELIACEAE Dysoxylum cyrtobotryum Miq. NE daray 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

MELIACEAE Dysoxylum excelsum Blume NE 
katong bakulaw na 
lalake 

MELIACEAE 
Sandoricum koetjape (Burm.f.) 
Merr. NE malasantol 

MELIACEAE Toona calantas Merr. & Rolfe NE kalantas 

MEMECYLACEAE 
Memecylon edule Roxb. var. 
ovatum (Sm.) CB Clarke NE tayuntong 

MENISPERMACEAE Arcangelisia flava (L.) Merr. NE suma  

MENISPERMACEAE Parabaena sp. n/a kapatid ng suma 

MENISPERMACEAE Pycnarrhena manillensis Vidal PE takang usa 

MENISPERMACEAE 
Tinomiscium petiolare JD Hook. & 
Thoms. NE none given 

MONIMIACEAE Kibara coriacea (Blume) Tulasne NE none given 

MONIMIACEAE Matthaea chartacea Merr. NE malatubig 

MORACEAE Artocarpus ovatus Blanco PE anubing 

MORACEAE Ficus fiskei Elmer PE pakiling/is-is 

MORACEAE Ficus magnoliifolia Blume NE kapatid ng tibig 

MORACEAE 
Ficus nervosa Roth ssp. pubinervis 
(Blume) CC Berg NE jolen na lalaki 

MORACEAE Ficus nota (Blanco) Merr. NE tibig 

MORACEAE Ficus odorata (Blanco) Merr. PE pakiling/is-is 

MORACEAE Ficus punctata Thunb. NE kaliskis balawli  

MORACEAE Ficus septica Burm.f. NE hawili 

MORACEAE Ficus sp. 1 n/a balete, tuboy 

MORACEAE Ficus sp. 2 n/a none given 

MORACEAE Ficus sp. 3 n/a none given 

MORACEAE Ficus sp. 4 n/a none given 

MORACEAE Ficus variegata Blume NE 
tagisang bayawak 
na puti 

MORACEAE Maclura sp. n/a giwgiw, matinik 

MORACEAE Streblus ilicifolius (Vidal) Corner NE none given 

MYRISTICACEAE 

Gymnacranthera farquhariana 
(Hook.f. & Thomson) Warb. var. 
paniculata (A DC) RTA Schouten NE sandit 

MYRISTICACEAE Horsfieldia costulata (Miq.) Warb. NE tambao na babae 

MYRISTICACEAE Knema glomerata (Blanco) Merr. NE 
tambaaw/tambao 
na babae 

MYRISTICACEAE Myristica sp. 1 n/a tambao na lalake 

MYRISTICACEAE Myristica sp. 2 n/a pula tambaaw 

MYRISTICACEAE Myristica sp. 3 n/a 
tambaaw na babae 
na itim 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

MYRTACEAE Syzygium bataanense (Merr.) Merr. PE 

pangiranin, 
malabayabas, 
kamuning, 
malaruhat na puti 

MYRTACEAE 
Syzygium candelabriforme (C 
Robinson) Merr. IE 

malaruhat na pula, 
malabayabas 

MYRTACEAE Syzygium clavellatum (Merr.) Merr. PE 

malabakis, 
kaasawa/kapatid 
ng bingas, kapatid 
ng malaruhat, 
malaruhat na puti 
na pino ang dahon 

MYRTACEAE 
Syzygium densinervium (Merr.) 
Merr. PE malabayabas 

MYRTACEAE 
Syzygium everettii (C Robinson) 
Merr. NE 

malaruhat na 
namumulaklak sa 
puno 

MYRTACEAE Syzygium simile (Merr.) Merr. PE 
malaruhat, puhipo, 
malaruhat bundok 

MYRTACEAE Syzygium sp. n/a malaruhat 

NYCTAGINACEAE Pisonia umbellifera (Forst.) Seem. NE jolen 

OLACACEAE 
Strombosia philippinensis (Baill.) 
Rolfe NE kamayuan 

OLEACEAE Chionanthus sp. n/a 
kaanak ng 
malaruhat 

OLEACEAE Linociera racemosa (Merr.) Merr. IE 
kaanak ng 
malaruhat na puti 

OLEACEAE Olea borneensis Boerl. NE 
kapatid ng 
malaruhat 

OLEACEAE Olea sp. n/a 
kaanak ng 
malaruhat 

OPILIACEAE 
Champereia manillana (Blume) 
Merr. NE pinilyapil 

PANDANACEAE Freycinetia sp. n/a none given 

PANDANACEAE 
Pandanus copelandii Merr. var. 
copelandii PE pinya-pinyahan 

PASSIFLORACEAE Adenia sp. n/a none given 

PHYLLANTHACEAE Antidesma digitaliforme Tul. PE kapatid ng bignay 

PHYLLANTHACEAE Antidesma edule Merr. var. edule PE malalando 

PHYLLANTHACEAE Aporosa sphaeridiophora Merr. NE 
kaanak ng 
tambaaw 

PHYLLANTHACEAE Aporosa symplocifolia Merr. PE 

kulot-kulotang 
bundok/gubat 
(hindi puti) 

PHYLLANTHACEAE 
Baccaurea tetrandra (Baill.) 
Muell.-Arg. NE gilak 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

PHYLLANTHACEAE 
Cleistanthus sumatranus (Miq.) 
Muell.-Arg. NE 

malaringin na 
kahoy, marantik na 
puti 

PHYLLANTHACEAE 
Phyllanthus buxifolius (Blume) 
Muell.-Arg. NE malakarayom 

PIPERACEAE Piper sp. 1 n/a 
litlit ahas, samal ng 
ahas 

PIPERACEAE Piper sp. 2 n/a kalaskas ahas 

PIPERACEAE Piper sp. 3 n/a pamintang gubat 

PIPERACEAE Piper sp. 4 n/a none given 

POLYGALACEAE Xanthophyllum flavescens Roxb. NE 

bukbok, kaasawa 
ng dita, 
malabukbok  

POLYPODIACEAE Microsorum longissimum Fée NE lagitik 

PRIMULACEAE Ardisia pyramidalis (Cav.) Pers. NE malatiesang gubat 

PRIMULACEAE Discocalyx sp. 1 n/a malatiesang gubat 

PTERIDACEAE Pteris sp. n/a pakong buod 

PUTRANJIVACEAE Drypetes heptandra Pax & Hoffm. PE none given 

PUTRANJIVACEAE 
Drypetes littoralis (C Robinson) 
Merr. NE agay gubat 

PUTRANJIVACEAE 
Drypetes longifolia (Blume) Pax & 
Hoffm. NE diladila 

PUTRANJIVACEAE 
Drypetes monosperma (Merr.) Pax 
& Hoffm. PE malabakis 

PUTRANJIVACEAE Drypetes sp. n/a 
malaringin na 
kahoy 

RHAMNACEAE Berchemia sp. n/a malabignay bagun 

RHAMNACEAE Sageretia sp. n/a bingas 

ROSACEAE Prunus marsupialis Kalkm. PE lago 

RUBIACEAE 
Canthium glandulosum (Blanco) 
Merr. PE tapat-tapat 

RUBIACEAE 
Discospermum whitfordii (Elmer) 
Ali & Robbrecht PE tapat-tapat 

RUBIACEAE 
Hypobathrum purpuricarpum 
(Elmer) Ridsd. NE tapat-tapat 

RUBIACEAE Ixora bartlingii Elmer NE none given 

RUBIACEAE Ixora cumingiana Vidal PE none given 

RUBIACEAE Ixora macrophylla Bartl. NE malawakat 

RUBIACEAE Ixora sp. n/a bohol-bohol 

RUBIACEAE 
Pavetta indica L. var. glabrescens 

(Kurz) Deb & Rout NE 
kahoy dalagang 
gubat 

RUBIACEAE Psychotria sp. n/a katagpo 

RUBIACEAE Uncaria sp. n/a none given 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

RUTACEAE 
Clausena anisum-olens (Blanco) 
Merr. PE ngisingisi 

RUTACEAE Clausena sp. n/a 
kamuning, ngisi-
ngisi ng laya 

RUTACEAE Melicope sp. n/a malatapo 

RUTACEAE Murraya sp. n/a kamuning 

RUTACEAE Severinia disticha (Blanco) Swingle NE 

kalamansing 
laya/gubat, 
kalamansi-
kalamansi 

SALICACEAE Scolopia luzonensis (C Presl) Warb. NE 
malabitungol ng 
gubat 

SAPINDACEAE 
Allophylus ternatus (JR & G Forst.) 
Radlk. NE 

malagilik na hindi 
lumalaki 

SAPINDACEAE 
Dimocarpus longan Lour. ssp. 
malesianus Leenh. var. malesianus NE 

alupag na puti, 
alupag na 
babae/lalaki 

SAPINDACEAE Guioa sp. 1 n/a ngisingisi 

SAPINDACEAE Guioa sp. 2 n/a alasan 

SAPINDACEAE 
Litchi chinensis Sonn. ssp. 
philippinensis (Radlk.) Leenh. NE none given 

SAPINDACEAE 
Mischocarpus pentapetalus (Roxb.) 
Radlk. NE kamingi 

SAPOTACEAE Palaquium sp. 1 n/a maniknik 

SAPOTACEAE Palaquium sp. 2 n/a tagatoy 

SAPOTACEAE Palaquium sp. 3 n/a kapatid ng tagatoy 

SAPOTACEAE Palaquium sp. 4 n/a tagatoy na babae 

SAPOTACEAE Palaquium tenuipetiolatum Merr. PE 

maniknik, 
manipnip, tagatoy 
na lalaki 

SAPOTACEAE 
Planchonella firma (Miq.) Dubard 
var. firma NE banati 

SAPOTACEAE 
Planchonella obovata (R Br.) 
Pierre NE 

palakpalak, kapatid 
ng malacatmon, 
asawa ng baniti 

SAPOTACEAE Planchonella sp. n/a tagatoy na malaki 

SAPOTACEAE Pouteria macrantha (Merr.) Baehni NE kulo 

SAPOTACEAE Xantholis parvifolia (A DC) Royen IE makapurol 

SIMAROUBACEAE Brucea mollis Wall. NE none given 

SIMAROUBACEAE 
Harrisonia perforata (Blanco) 
Merr. NE malakarayom 

SMILACACEAE Smilax sp. n/a none given 

STAPHYLEACEAE Turpinia ovalifolia Elmer NE malasapsap 
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APPENDIX 2.2. (Continued) Species encountered in the transects. 

FAMILY SCIENTIFIC NAME DIST LOCAL NAME 

SYMPLOCACEAE 
Symplocos polyandra (Blanco) 
Brand NE 

pusipus, kapatid ng 
kamiing, catmong 
gubat 

THEACEAE 
Camellia megacarpa (Elmer) 
Cohen-Stuart NE 

malaruhat, kulot-
kulotang bundok 
na puti 

THYMELEACEAE Wikstroemia brachyantha Merr. NE malasuka 

URTICACEAE Poikilospermum sp. n/a gulamayamo 

URTICACEAE Villebrunea trinervis Wedd. NE buntatae 

VITACEAE Cissus sp. n/a none given 

VITACEAE Tetrastigma laxum Merr. IE lagitik 

VITACEAE Tetrastigma loheri Gagnep. PE ayo 

VITACEAE Tetrastigma sp. n/a lagitik 

WOODSIACEAE Diplazium polypodioides Blume NE none given 

ZINGIBERACEAE Alpinia sp. n/a talbak 
*generic local name describing the major habitat of the species 
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APPENDIX 2.3. Importance values (IVI) of the species encountered in the transects. 
N=Abundance, F=Frequency, BA=Basal area in m2, relN=relative abundance, relF=relative 
frequency, relB=relative BA, C=cover (based on Braun-Blanquet values), relC=relative cover. 

A. Trees 

SPECIES N F BA relN relF relB IVI 

Shorea polysperma (Blanco) Merr. 38 5 2.251 4.668 1.124 13.554 19.346 

Pisonia umbellifera (Forst.) Seem. 2 2 1.359 0.246 0.449 8.184 8.879 

Dehaasia incrassata (Jack) Kosterm. 5 4 1.257 0.614 0.899 7.569 9.083 

Bischofia javanica Blume 1 1 1.078 0.123 0.225 6.490 6.838 
Syzygium candelabriforme (C 
Robinson) Merr. 4 3 0.561 0.491 0.674 3.377 4.542 

Mangifera altissima Blanco 21 13 0.488 2.580 2.921 2.942 8.443 

Endospermum peltatum Merr. 4 2 0.444 0.491 0.449 2.674 3.615 

Dacryodes incurvata (Engl.) HJ Lam 7 5 0.442 0.860 1.124 2.661 4.644 
Cleistanthus sumatranus (Miq.) 
Muell.-Arg. 48 5 0.394 5.897 1.124 2.374 9.394 

Ficus nota (Blanco) Merr. 14 7 0.377 1.720 1.573 2.268 5.561 

Parkia timoriana (DC) Merr. 1 1 0.353 0.123 0.225 2.123 2.471 

Syzygium clavellatum (Merr.) Merr. 12 4 0.322 1.474 0.899 1.938 4.311 

Lagerstroemia speciosa (L.) Pers. 1 1 0.306 0.123 0.225 1.841 2.189 

Heritiera sylvatica Vidal 7 3 0.303 0.860 0.674 1.822 3.356 
Lithocarpus castellarnauianus 
(Vidal) A Camus 12 6 0.301 1.474 1.348 1.812 4.634 

Xanthophyllum flavescens Roxb. 13 8 0.267 1.597 1.798 1.606 5.001 

Ficus variegata Blume 3 3 0.263 0.369 0.674 1.587 2.630 

Palaquium tenuipetiolatum Merr. 17 10 0.257 2.088 2.247 1.549 5.885 

Sandoricum koetjape (Burm.f.) Merr. 9 3 0.252 1.106 0.674 1.520 3.300 

Cynometra inaequifolia A Gray 3 3 0.239 0.369 0.674 1.441 2.484 

Myristica sp. 3 2 1 0.233 0.246 0.225 1.404 1.875 
Diospyros pilosanthera Blanco var. 
pilosanthera 24 7 0.215 2.948 1.573 1.296 5.817 

Mallotus cumingii Muell.-Arg. 3 3 0.208 0.369 0.674 1.252 2.295 
Chisocheton cumingianus (C DC) 
Harms var. cumingianus 3 2 0.205 0.369 0.449 1.237 2.055 

Syzygium sp. 5 5 0.203 0.614 1.124 1.224 2.962 
Planchonella firma (Miq.) Dubard 
var. firma 1 1 0.179 0.123 0.225 1.078 1.426 

Syzygium bataanense (Merr.) Merr. 5 3 0.171 0.614 0.674 1.032 2.321 

Shorea contorta Vidal 11 5 0.134 1.351 1.124 0.809 3.284 

Croton argyratus Blume 18 2 0.129 2.211 0.449 0.778 3.438 

Wrightia sp. 12 1 0.123 1.474 0.225 0.743 2.441 
Baccaurea tetrandra (Baill.) Muell.-
Arg. 5 4 0.117 0.614 0.899 0.706 2.219 
Ficus nervosa Roth ssp. pubinervis 
(Blume) CC Berg 2 2 0.113 0.246 0.449 0.681 1.376 

Planchonia spectabilis Merr. 4 4 0.101 0.491 0.899 0.606 1.997 
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APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
A. (Continued) Trees.  

SPECIES N F BA relN relF relB IVI 

Dipterocarpus sp. 1 1 0.095 0.123 0.225 0.569 0.917 

Polyalthia barnesii Merr. 9 6 0.091 1.106 1.348 0.549 3.003 
Calophyllum blancoi Planch. & 
Triana 2 2 0.086 0.246 0.449 0.520 1.216 
Macaranga grandifolia (Blanco) 
Merr. 8 6 0.080 0.983 1.348 0.483 2.814 

Prunus marsupialis Kalkm. 5 4 0.080 0.614 0.899 0.480 1.993 

Endiandra coriacea Merr. 2 2 0.080 0.246 0.449 0.479 1.174 
Hibiscus campylopsiphon Turcz. var. 
campylopsiphon 2 1 0.078 0.246 0.225 0.469 0.939 
Pandanus copelandii Merr. var. 
copelandii 9 1 0.075 1.106 0.225 0.455 1.785 

Ormosia paniculata Merr. 6 4 0.071 0.737 0.899 0.428 2.064 

Semecarpus cuneiformis Blanco 5 4 0.068 0.614 0.899 0.410 1.923 

Xantholis parvifolia (A DC) Royen 1 1 0.066 0.123 0.225 0.397 0.744 

Kayea paniculata (Blanco) Merr. 9 6 0.065 1.106 1.348 0.393 2.847 

Palaquium sp. 3 1 1 0.063 0.123 0.225 0.380 0.727 
Vatica mangachapoi Blanco ssp. 
mangachapoi 6 5 0.062 0.737 1.124 0.375 2.236 

Chionanthus sp. 3 1 0.061 0.369 0.225 0.370 0.963 

Guioa sp. 1 4 3 0.060 0.491 0.674 0.364 1.530 
Aphanamixis polystachya (Wall.) RN 
Parker 10 7 0.059 1.229 1.573 0.355 3.157 

Turpinia ovalifolia Elmer 6 5 0.055 0.737 1.124 0.329 2.190 

Aglaia oligophylla Miq. 10 5 0.054 1.229 1.124 0.323 2.675 

Aglaia sp. 1 15 7 0.052 1.843 1.573 0.313 3.729 
Canthium glandulosum (Blanco) 
Merr. 10 4 0.044 1.229 0.899 0.263 2.390 
Neouvaria acuminatissima (Miq.) 
Airy Shaw 1 1 0.041 0.123 0.225 0.248 0.596 
Dimocarpus longan Lour. ssp. 
malesianus Leenh. var. malesianus 10 6 0.040 1.229 1.348 0.242 2.818 

Aporosa symplocifolia Merr. 25 4 0.040 3.071 0.899 0.240 4.210 

Symplocos polyandra (Blanco) Brand 9 5 0.040 1.106 1.124 0.238 2.468 

Aglaia cumingiana Turcz. 9 5 0.039 1.106 1.124 0.238 2.467 

Macaranga tanarius (L.) Muell.-Arg. 1 1 0.036 0.123 0.225 0.215 0.563 

Cryptocarya infectoria (Blume) Miq. 4 3 0.035 0.491 0.674 0.211 1.377 

Knema glomerata (Blanco) Merr. 5 4 0.035 0.614 0.899 0.210 1.723 

Palaquium sp. 2 1 1 0.035 0.123 0.225 0.209 0.556 

Planchonella sp. 2 2 0.033 0.246 0.449 0.201 0.896 
Chisocheton pentandrus (Blanco) 
Merr. ssp. pentandrus 5 2 0.033 0.614 0.449 0.196 1.260 

Toona calantas Merr. & Rolfe 3 2 0.030 0.369 0.449 0.180 0.998 
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APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
A. (Continued) Trees.  

SPECIES N F BA relN relF relB IVI 

Discocalyx sp. 1 9 5 0.030 1.106 1.124 0.179 2.409 
Trigonostemon longipes (Merr.) 
Merr. 13 2 0.029 1.597 0.449 0.173 2.219 

Ixora macrophylla Bartl. 5 3 0.029 0.614 0.674 0.172 1.460 

Planchonella obovata (R Br.) Pierre 6 3 0.026 0.737 0.674 0.159 1.570 

Cycas riuminiana Porte ex Regel 2 1 0.026 0.246 0.225 0.157 0.628 

Ficus odorata (Blanco) Merr. 1 1 0.026 0.123 0.225 0.156 0.503 

Garcinia macgregorii Merr. 13 3 0.025 1.597 0.674 0.152 2.423 
Haplostichanthus lanceolata (Vidal) 
Heusden 9 7 0.025 1.106 1.573 0.151 2.830 

Olea sp. 3 2 0.024 0.369 0.449 0.142 0.960 

Litsea varians (Blume) Boerl. 10 7 0.023 1.229 1.573 0.141 2.942 

Cinnamomum mercadoi Vidal 11 4 0.023 1.351 0.899 0.140 2.390 

Ardisia pyramidalis (Cav.) Pers. 12 4 0.023 1.474 0.899 0.136 2.509 

Drypetes heptandra Pax & Hoffm. 1 1 0.022 0.123 0.225 0.135 0.482 

Ficus sp. 1 2 2 0.022 0.246 0.449 0.133 0.828 

Tabernaemontana pandacaqui Poir. 7 5 0.022 0.860 1.124 0.132 2.116 

Grewia sp. 4 1 0.021 0.491 0.225 0.128 0.844 

Scolopia luzonensis (C Presl) Warb. 1 1 0.021 0.123 0.225 0.125 0.472 
Pterocymbium tinctorium (Blanco) 
Merr. 2 1 0.021 0.246 0.225 0.125 0.595 

Actinodaphne sp. 5 4 0.019 0.614 0.899 0.116 1.629 

Callicarpa sp. 6 4 0.019 0.737 0.899 0.116 1.752 

Memecylon lanceolatum Blanco 4 2 0.019 0.491 0.449 0.115 1.056 

Melicope sp. 2 1 0.019 0.246 0.225 0.113 0.583 

Antidesma digitaliforme Tul. 1 1 0.018 0.123 0.225 0.110 0.458 

Murraya sp. 1 1 0.018 0.123 0.225 0.110 0.458 

Pterospermum obliquum Blanco 2 2 0.018 0.246 0.449 0.108 0.803 
Camellia megacarpa (Elmer) Cohen-
Stuart 4 2 0.018 0.491 0.449 0.107 1.048 

Elaeocarpus cumingii Turcz. 1 1 0.017 0.123 0.225 0.101 0.449 
Syzygium everettii (C Robinson) 
Merr. 5 4 0.017 0.614 0.899 0.100 1.613 

Ficus septica Burm.f. 2 2 0.016 0.246 0.449 0.098 0.793 
Dracontomelon edule (Blanco) 
Skeels 1 1 0.016 0.123 0.225 0.097 0.445 
Litchi chinensis Sonn. ssp. 
philippinensis (Radlk.) Leenh. 1 1 0.016 0.123 0.225 0.097 0.445 

Voacanga globosa (Blanco) Merr. 3 2 0.016 0.369 0.449 0.095 0.913 

Cryptocarya euphlebia Merr. 5 5 0.016 0.614 1.124 0.094 1.832 

Leea philippinensis Merr. 3 2 0.015 0.369 0.449 0.091 0.909 

Cyathocalyx sp. 1 1 0.014 0.123 0.225 0.085 0.432 
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APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
A. (Continued) Trees.  

SPECIES N F BA relN relF relB IVI 
Magnolia candollii (Blume) H. Keng 
var. angatensis (Blanco) Noot. 7 5 0.014 0.860 1.124 0.082 2.066 

Caryota rumphiana Mart. 2 2 0.013 0.246 0.449 0.079 0.774 
Gymnacranthera farquhariana 

(Hook.f. & Thomson) Warb. var. 
paniculata (A DC) RTA Schouten 1 1 0.013 0.123 0.225 0.077 0.424 

Maesa sp. 1 1 0.012 0.123 0.225 0.073 0.420 
Mischocarpus pentapetalus (Roxb.) 
Radlk. 1 1 0.011 0.123 0.225 0.069 0.417 
Dasymaschalon clusiflorum (Merr.) 
Merr. 3 2 0.011 0.369 0.449 0.068 0.886 

Cryptocarya sp. 3 1 0.011 0.369 0.225 0.068 0.661 
Dipterocarpus grandiflorus (Blanco) 
Blanco 7 1 0.011 0.860 0.225 0.064 1.148 

Villebrunea trinervis Wedd. 2 2 0.011 0.246 0.449 0.064 0.759 
Discospermum whitfordii (Elmer) Ali 
& Robbrecht 6 3 0.010 0.737 0.674 0.058 1.470 
Strombosia philippinensis (Baill.) 
Rolfe 3 3 0.009 0.369 0.674 0.056 1.099 
Melastoma malabathricum L. ssp. 
malabathricum 1 1 0.009 0.123 0.225 0.055 0.403 

Trigonostemon wenzelii Merr. 3 3 0.008 0.369 0.674 0.050 1.093 
Celtis philippensis Blanco var. 
philippensis 3 3 0.008 0.369 0.674 0.050 1.093 
Drypetes longifolia (Blume) Pax & 
Hoffm. 1 1 0.008 0.123 0.225 0.049 0.397 

Ficus fiskei Elmer 1 1 0.008 0.123 0.225 0.049 0.397 
Alchornea rugosa (Lour.) Muell.-
Arg. 1 1 0.008 0.123 0.225 0.046 0.394 

Aporosa sphaeridiophora Merr. 1 1 0.008 0.123 0.225 0.046 0.394 

Ixora sp. 2 1 0.007 0.246 0.225 0.044 0.515 

Chisocheton mendozae Hildebr. 1 1 0.007 0.123 0.225 0.040 0.388 

Radermachera sp. 1 1 0.007 0.123 0.225 0.040 0.388 
Canarium euryphyllum Perkins var. 
euryphyllum 3 2 0.006 0.369 0.449 0.038 0.856 
Allophylus ternatus (JR & G Forst.) 
Radlk. 2 1 0.006 0.246 0.225 0.035 0.506 
Dysoxylum arborescens (Blume) 
Miq. 3 3 0.006 0.369 0.674 0.035 1.078 

Psychotria sp. 2 2 0.006 0.246 0.449 0.035 0.730 

Artocarpus ovatus Blanco 1 1 0.005 0.123 0.225 0.032 0.380 
Goniothalamus amuyon (Blanco) 
Merr. 2 1 0.005 0.246 0.225 0.028 0.499 

Harrisonia perforata (Blanco) Merr. 1 1 0.005 0.123 0.225 0.028 0.375 

Mangifera monandra Merr. 3 3 0.004 0.369 0.674 0.027 1.070 

Severinia disticha (Blanco) Swingle 1 1 0.004 0.123 0.225 0.025 0.373 
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APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
A. (Continued) Trees.  

SPECIES N F BA relN relF relB IVI 
Canarium asperum Benth. ssp. 
asperum var. asperum 4 2 0.004 0.491 0.449 0.023 0.964 

Clausena sp. 1 1 0.004 0.123 0.225 0.023 0.371 

Dacryodes sp. 1 1 0.004 0.123 0.225 0.023 0.371 

Dysoxylum excelsum Blume 1 1 0.004 0.123 0.225 0.023 0.371 

Syzygium simile (Merr.) Merr. 2 2 0.004 0.246 0.449 0.021 0.716 

Shorea sp. 2 3 2 0.004 0.369 0.449 0.021 0.839 

Dysoxylum cyrtobotryum Miq. 1 1 0.004 0.123 0.225 0.021 0.369 

Linociera racemosa (Merr.) Merr. 1 1 0.004 0.123 0.225 0.021 0.369 

Leea guineensis G Don 3 2 0.003 0.369 0.449 0.020 0.838 

Brucea mollis Wall. 1 1 0.003 0.123 0.225 0.019 0.367 
Symphorema luzonicum (Blanco) 
Fern.-Villar 1 1 0.003 0.123 0.225 0.019 0.367 

Sageretia sp. 1 1 0.003 0.123 0.225 0.017 0.365 

Kibara coriacea (Blume) Tulasne 2 1 0.003 0.246 0.225 0.017 0.487 

Gomphandra luzoniensis Merr. 3 3 0.003 0.369 0.674 0.017 1.060 

Palaquium sp. 1 1 1 0.003 0.123 0.225 0.016 0.363 

Palaquium sp. 4 1 1 0.003 0.123 0.225 0.016 0.363 
Ellipanthus tomentosus Kurz ssp. 
tomentosus var. luzoniensis (Vidal) 
Leenh. 3 3 0.002 0.369 0.674 0.015 1.057 

Drypetes sp. 1 1 0.002 0.123 0.225 0.014 0.361 

Matthaea chartacea Merr. 1 1 0.002 0.123 0.225 0.014 0.361 

Platymitra arborea (Blanco) Kessler 1 1 0.002 0.123 0.225 0.014 0.361 
Drypetes monosperma (Merr.) Pax & 
Hoffm. 3 2 0.002 0.369 0.449 0.013 0.831 

Microcos stylocarpa (Warb.) Burret 3 3 0.002 0.369 0.674 0.013 1.055 

Myristica sp. 1 1 1 0.002 0.123 0.225 0.011 0.358 

Pouteria macrantha (Merr.) Baehni 2 2 0.002 0.246 0.449 0.010 0.705 
Champereia manillana (Blume) 
Merr. 1 1 0.002 0.123 0.225 0.009 0.357 
Clausena anisum-olens (Blanco) 
Merr. 1 1 0.002 0.123 0.225 0.009 0.357 

Horsfieldia costulata (Miq.) Warb. 1 1 0.002 0.123 0.225 0.009 0.357 

Dipterocarpus philippinensis Foxw. 1 1 0.001 0.123 0.225 0.008 0.356 
Drypetes littoralis (C Robinson) 
Merr. 1 1 0.001 0.123 0.225 0.008 0.356 
Hypobathrum purpuricarpum 
(Elmer) Ridsd. 1 1 0.001 0.123 0.225 0.008 0.356 
Memecylon edule Roxb. var. ovatum 
(Sm.) CB Clarke 1 1 0.001 0.123 0.225 0.008 0.356 

Streblus ilicifolius (Vidal) Corner 1 1 0.001 0.123 0.225 0.008 0.356 
Pseuduvaria luzoniensis (Merr.) YCF 
Su & RMK Saunders 2 2 0.001 0.246 0.449 0.008 0.703 
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APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
A. (Continued) Trees.  

Shorea guiso (Blanco) Blume 2 2 0.001 0.246 0.449 0.008 0.703 

Antidesma edule Merr. var. edule 1 1 0.001 0.123 0.225 0.007 0.354 

Garcinia sp. 1 1 1 0.001 0.123 0.225 0.007 0.354 

Guioa sp. 2 1 1 0.001 0.123 0.225 0.007 0.354 

Olea borneensis Boerl. 1 1 0.001 0.123 0.225 0.007 0.354 

Oroxylum indicum (L.) Vent. 1 1 0.001 0.123 0.225 0.007 0.354 

Ficus magnoliifolia Blume 2 1 0.001 0.246 0.225 0.006 0.477 
Cryptocarya laurifolia (Blanco) 
Merr. 1 1 0.001 0.123 0.225 0.006 0.353 

Myristica sp. 2 1 1 0.001 0.123 0.225 0.006 0.353 
Pavetta indica L. var. glabrescens 
(Kurz) Deb & Rout 1 1 0.001 0.123 0.225 0.006 0.353 

Ixora cumingiana Vidal 1 1 0.001 0.123 0.225 0.005 0.352 

Shorea sp. 1 1 1 0.001 0.123 0.225 0.005 0.352 

Actinodaphne multiflora Benth. 1 1 0.001 0.123 0.225 0.004 0.351 

Cynometra sp. 1 1 0.001 0.123 0.225 0.004 0.351 

Milletia pinnata (L.) Panigrahi 1 1 0.001 0.123 0.225 0.004 0.351 

Ixora bartlingii Elmer 1 1 0.001 0.123 0.225 0.003 0.351 

Syzygium densinervium (Merr.) Merr. 1 1 0.001 0.123 0.225 0.003 0.351 
 

B. Herbs. 

SPECIES F C relF relC IVI 

Schizostachyum sp. 10 26.800 7.246 27.544 34.790 

Anaxagorea luzonensis A Gray 6 10.500 4.348 10.791 15.139 

Codiaeum luzonicum Merr. 9 4.300 6.522 4.419 10.941 

Hypolytrum sp. 8 3.600 5.797 3.700 9.497 

Alpinia sp. 7 2.900 5.072 2.980 8.053 

Bolbitis rhizophylla (Kaulf.) Hennipman 4 4.500 2.899 4.625 7.523 

Microsorum longissimum Fée 6 2.800 4.348 2.878 7.226 

Dinochloa sp. 4 4.100 2.899 4.214 7.112 

Lygodium circinnatum (Burm.) Sw. 6 2.200 4.348 2.261 6.609 

Aglaonema sp. 6 2.000 4.348 2.055 6.403 

Calamus ornatus Blume ex Schultes 4 2.000 2.899 2.055 4.954 

Arachniodes aristata (Forster) Tindale 4 1.800 2.899 1.850 4.748 

Daemonorops mollis (Blanco) Merr. 4 1.200 2.899 1.233 4.132 

Oplismenus sp. 1 3.000 0.725 3.083 3.808 

Uvaria goloensis Merr. 1 3.000 0.725 3.083 3.808 

Lygodium sp. 3 1.500 2.174 1.542 3.716 

Amydrium sp. 3 1.100 2.174 1.131 3.304 

Calamus sp. 1 3 1.100 2.174 1.131 3.304 

Caryota rumphiana Mart. 2 1.000 1.449 1.028 2.477 
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 APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
B. Herbs. 

SPECIES F C relF relC IVI 

Calamus vidalianus Becc. 2 0.800 1.449 0.822 2.271 

Dioscorea sp. 2 0.800 1.449 0.822 2.271 

Dracaena angustifolia Roxb. 2 0.800 1.449 0.822 2.271 

Freycinetia sp. 2 0.800 1.449 0.822 2.271 

Piper sp. 4 2 0.800 1.449 0.822 2.271 

Severinia disticha (Blanco) Swingle 2 0.800 1.449 0.822 2.271 

Rhaphidophora sp. 2 0.600 1.449 0.617 2.066 

Angiopteris evecta Sw. 1 0.500 0.725 0.514 1.239 

Asplenium sp. 1 0.500 0.725 0.514 1.239 

Begonia sp. 1 0.500 0.725 0.514 1.239 

Bolbitis scalpturata (Fée) Ching 1 0.500 0.725 0.514 1.239 

Phyllanthus buxifolius (Blume) Muell.-Arg. 1 0.500 0.725 0.514 1.239 

Pothoidium lobbianum Schott 1 0.500 0.725 0.514 1.239 

Pothos sp. 1 0.500 0.725 0.514 1.239 

Salacia sp. 1 0.500 0.725 0.514 1.239 
Sarcandra glabra (Thunb.) Nakai ssp. 
brachystachys (Blume) Verdc. var. brachystachys 1 0.500 0.725 0.514 1.239 

Schefflera sp. 1 0.500 0.725 0.514 1.239 

Streptocaulon sp. 1 0.500 0.725 0.514 1.239 

Tylophora sp. 1 0.500 0.725 0.514 1.239 

Wikstroemia brachyantha Merr. 1 0.500 0.725 0.514 1.239 

Aglaonema commutatum Schott var. commutatum 1 0.300 0.725 0.308 1.033 

Berchemia sp. 1 0.300 0.725 0.308 1.033 

Bolbitis sp. 1 0.300 0.725 0.308 1.033 

Calamus mindorensis Becc. 1 0.300 0.725 0.308 1.033 

Calamus sp. 2 1 0.300 0.725 0.308 1.033 

Clausena sp. 1 0.300 0.725 0.308 1.033 

Clerodendrum sp. 1 0.300 0.725 0.308 1.033 
Combretum punctatum Blume ssp. squamosum 
(Roxb. ex Don) Exell 1 0.300 0.725 0.308 1.033 

Cycas riuminiana Porte ex Regel 1 0.300 0.725 0.308 1.033 

Diplazium polypodioides Blume 1 0.300 0.725 0.308 1.033 

Leea guineensis G Don 1 0.300 0.725 0.308 1.033 

Piper sp. 1 1 0.300 0.725 0.308 1.033 

Piper sp. 2 1 0.300 0.725 0.308 1.033 

Piper sp. 3 1 0.300 0.725 0.308 1.033 

Pothos scandens L. 1 0.300 0.725 0.308 1.033 

Psychotria sp. 1 0.300 0.725 0.308 1.033 

Pteris sp. 1 0.300 0.725 0.308 1.033 

Smilax sp. 1 0.300 0.725 0.308 1.033 
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APPENDIX 2.3. (Continued) Importance values (IVI) of the species encountered in the transects. 
B. Herbs. 

SPECIES F C relF relC IVI 

Syzygium densinervium (Merr.) Merr. 1 0.300 0.725 0.308 1.033 

Triumfetta rhomboidea Jacq. 1 0.300 0.725 0.308 1.033 
 

C. Lianas. 

SPECIES F C relF relC IVI 

Arcangelisia flava (L.) Merr. 6.000 2.300 31.579 11.616 43.195 

Strychnos sp. 4.000 2.000 21.053 10.101 31.154 

Symphorema luzonicum (Blanco) Fern.-Villar 2.000 3.300 10.526 16.667 27.193 

Agelea borneensis (Hook.f.) Merr. 3.000 1.300 15.789 6.566 22.355 

Bauhinia sp. 3.000 1.300 15.789 6.566 22.355 

Strychnos luzonensis Elmer 3.000 0.600 15.789 3.030 18.820 

Rourea minor (Gaertn.) Alston 2.000 1.000 10.526 5.051 15.577 

Tetracera scandens (L.) Merr. 2.000 1.000 10.526 5.051 15.577 

Pycnarrhena manillensis Vidal 2.000 0.800 10.526 4.040 14.567 

Uncaria sp. 2.000 0.600 10.526 3.030 13.557 

Spatholobus sp. 2.000 0.300 10.526 1.515 12.041 

Anodendron sp. 1.000 0.500 5.263 2.525 7.788 
Connarus monocarpus L. ssp. malayensis 
Leenh. 1.000 0.500 5.263 2.525 7.788 

Erythropalum scandens Blume 1.000 0.500 5.263 2.525 7.788 

Ficus punctata Thunb. 1.000 0.500 5.263 2.525 7.788 

Ficus sp. 3 1.000 0.500 5.263 2.525 7.788 

Ficus sp. 4 1.000 0.500 5.263 2.525 7.788 

Maclura sp. 1.000 0.500 5.263 2.525 7.788 

Parameria laevigata (Juss.) Moldenke 1.000 0.500 5.263 2.525 7.788 

Tetrastigma loheri Gagnep. 1.000 0.500 5.263 2.525 7.788 

Adenia sp. 1.000 0.300 5.263 1.515 6.778 

Capparis lanceolaris DC 1.000 0.300 5.263 1.515 6.778 

Cissus sp. 1.000 0.300 5.263 1.515 6.778 
Cnestis palala (Lour.) Merr. ssp. diffusa 
(Blanco) Andreas 1.000 0.300 5.263 1.515 6.778 

Ficus sp. 2 1.000 0.300 5.263 1.515 6.778 

Parabaena sp. 1.000 0.300 5.263 1.515 6.778 

Poikilospermum sp. 1.000 0.300 5.263 1.515 6.778 

Tetrastigma sp. 1.000 0.300 5.263 1.515 6.778 

Tinomiscium petiolare JD Hook. & Thoms. 1.000 0.300 5.263 1.515 6.778 

Tetrastigma laxum Merr. 1.000 0.100 5.263 0.005 5.268 
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APPENDIX 2.4. Locations of Dioscorea divaricata pits, vines and seedlings encountered during 
field work.  Elevation is in meters above sea level. 

Name GPS Location Elevation (m) 

Pit1 N14 43.061 E120 19.430 152 

Pit2 N14 43.090 E120 19.361 165 

Pit3 N14 42.211 E120 20.174 306 

Pit4 N14 42.512 E120 20.033 378 

Pit5 N14 42.520 E120 20.184 381 

Pit6 N14 42.811 E120 20.395 407 

Pit7 N14 42.965 E120 20.450 412 

Pit8 N14 42.796 E120 20.394 414 

Pit9 N14 42.758 E120 20.679 649 

Pit10 N14 42.747 E120 19.919 251 

Pit11 N14 42.667 E120 20.316 415 

Vine1 N14 43.145 E120 19.101 149 

Vine2 N14 43.014 E120 20.329 316 

Vine3 N14 42.187 E120 20.393 319 

Vine4 N14 43.006 E120 20.338 339 

Vine5 N14 43.008 E120 20.335 339 

Vine6 N14 42.349 E120 20.199 343 

Vine7 N14 42.709 E120 19.024 105 

Vine8 N14 42.251 E120 20.182 347 

Vine9 N14 43.037 E120 20.413 351 

Vine10 N14 42.753 E120 19.102 118 

Vine11 N14 42.556 E120 20.159 386 

Vine12 N14 42.855 E120 20.389 386 

Vine13 N14 42.834 E120 19.087 118 

Vine14 N14 42.850 E120 20.390 391 

Vine15 N14 42.719 E120 19.053 121 

Vine16 N14 42.760 E120 19.106 122 

Vine17 N14 42.482 E120 20.165 408 

Vine18 N14 42.836 E120 20.393 408 

Vine19 N14 42.829 E120 20.393 412 

Vine20 N14 42.490 E120 20.162 418 

Vine21 N14 42.470 E120 20.074 424 

Vine22 N14 42.466 E120 20.071 424 

Vine23 N14 42.458 E120 20.158 433 

Vine24 N14 42.932 E120 20.608 507 

Vine25 N14 42.890 E120 20.601 533 

Vine26 N14 42.892 E120 20.597 539 

Vine27 N14 42.834 E120 20.671 582 

Vine28 N14 42.737 E120 20.727 682 
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APPENDIX 2.4. (Continued) Locations of Dioscorea divaricata pits, vines and seedlings 
encountered during field work.   

Name GPS Location Elevation (m) 

Vine29 N14 42.783 E120 20.139 264 

Vine30 N14 42.789 E120 20.140 273 

Vine31 N14 42.791 E120 20.162 273 

Vine32 N14 42.766 E120 20.190 301 

Vine33 N14 42.993 E120 20.276 330 

Seedling1 N14 42.897 E120 19.718 182 

Seedling2 N14 42.338 E120 20.146 340 

Seedling3 N14 42.468 E120 20.156 442 

Seedling4 N14 42.754 E120 19.912 219 

Seedling5 N14 42.755 E120 19.933 260 

Seedling6 N14 42.755 E120 19.938 262 

Seedling7 N14 42.763 E120 19.945 269 

Seedling8 N14 42.995 E120 20.243 297 
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APPENDIX 3.1. Questions for Interviews. 

 

The following are the questions I asked to find out the Aytas’ perceptions and knowledge 

regarding buloy. Please note that the questions below reflect the knowledge I was interested in 

learning about. They are not necessarily presented in the way that the questions were actually 

asked.  Leading questions were always avoided. The order in which the questions appear was also 

not necessarily the order in which the questions were asked. Much of the information flowed 

naturally from conversations about buloy.  

 

LANGUAGE AND TERMS 

 

• What does the word “buloy” mean?  

• When you say “buloy”, what comes to mind? (e.g., the vine, the tree, the root crop 

(cooked or not?), the flowers?)  

• Are there different kinds of buloy? Are they all the same? How are they different? How 

are they recognized? What are the distinguishing features? 

• What is your term for “root crop”? Could you please list the plants you consider as root 

crops?  

• Do you have a word for “yam”? (i.e.,, Dioscoreaceae) 

• What are foods that you may liken to buloy? 

• What are your staple foods? Is buloy a staple? 

• What are your famine foods? Is buloy a famine food? 

 

RECOGNITION 

 

• How is buloy recognized?  

• What are the features of buloy?  

• Where is it found? 

• Are there indicators for the presence of buloy?  

• Does buloy need certain conditions/presence of plants or animals to be able to live and 

thrive? Do these help in finding buloy? 
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HARVESTING 

 

1. WHO?  

• Who can dig buloy? Men or women? Youth or elder? Ayta or Non-Ayta?  

• Is permission needed? From whom?  

• How old does a person start digging for buloy? Is there an age when one stops, or is 

it for life?  

 

2. WHAT?  

• What are you digging for?  

• What are you looking for? 

• Mature or young? Is there a way to find out the age of the buloy?  

• Are there features of a desirable or “perfect” buloy (e.g., large weight)? 

• When confronted with many buloy plants, how is the “best” buloy chosen?  

• Are all the buloy that are dug up collected, or are there ones that are left behind 

because they do not measure up to some standard (i.e., rejected)?  

 

3. WHEN?  

• Morning/afternoon/night?  

• Rainy season/summer? Full moon?  

• How do you know when you can dig for it?  

• What are the character states of buloy that indicate the timing is right for harvest? 

 

4. WHERE?  

• How far do you go to get buloy?  

• What are the features of an area where buloy is harvested?  

• What is the preferred habitat of buloy? 

 

5. HOW?  

• How do you prepare for a dig?  

• Is there a necessary ritual or preparation?  

• What are taboos in digging and what do they mean?  

• What do you use to dig?  
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• How hard is it to dig? What are the costs of digging (e.g., time, sweat, etc)?  

• What are the steps in digging and what is the significance of?  

a. Asking permission (if so, of whom) 

b. Looking for buloy (what is the topic of conversation while looking for it?)  

c. Clearing the area around the root crop 

d. Starting digging 

e. Harvesting the buloy 

f. Putting back a part of it for regrowth 

g. Going home 

h. Thanksgiving? 

 

6. WHY? 

• Why do you dig?  

• What is attained/obtained?  

• What do you feel at every step of digging starting from planning the dig to 

actually eating it?  

• Is the buloy a symbol of anything? Of what? Does it represent anything?  

• What is the meaning/significance of digging buloy to your culture?  

 

COOKING 

 

• Is buloy ever eaten raw?  

• How is buloy cooked? 

• How is the buloy prepared before cooking?  

• How many ingredients are used? What are the ingredients?  

• Are there any other preparations after cooking that need to be done before eating?  

 

EATING 

 

• How is buloy eaten?  

• To whom is it first given?  

• To whom should it not be given?  

• Should it all be eaten or can some be thrown away/given to the dogs?  
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• What does it taste like?  

• How long does it take before cooked buloy rots?  

• What is done with rotting buloy?  

 

STORAGE 

 

• Is buloy stored? Where, how, why ?  

• How long does it take before buloy rots and becomed inedible?  

• Will anything negative occur if buloy is allowed to rot?  

 

KNOWLEDGE 

 

• How is knowledge regarding buloy obtained?  

o At what age and occasion?  

o Who teaches?  

o Do you teach?  

o Who is allowed to learn?  

• How long have you been digging?  

• At what age did you first go along with a dig? 

• At what age did you start digging under supervision (if at all)? 

• At what age did you start digging by yourself?  

 

SONG 

 

• What is the importance of the song? What is the meaning?  

• How many children know this song?  

• Who wrote this song?  

 

STATUS OF BULOY USE  

 

• How many people in the community dig/cook/eat buloy?  

• How large is the percentage of buloy in the diet? How often is it eaten?  

• What is the nutritional value of buloy? How does it contribute to one’s health?  
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• How are those that are dug replaced?  

• How long does it take before the dug pit fills up with soil again?  

• Do you purposely go back a previously dug buloy to dig it again?  

• How often is digging done? 

o Is the frequency different from when you were younger?  

o Why or why not?  

• Has there ever been a time when it was very difficult to find buloy (or none found at all) 

e.g., Pinatubo eruption? 

• If you cannot find any more buloy, what would you do?  

o Would you plant it?  

o What will you have lost?  

o Will you find a replacement? What are the possible traits of the replacement?  

• Is buloy sold? How much? Since when? To whom? 

 

MANAGEMENT 

 

• Is buloy managed?  

o How?  

o Is management done consciously? 

• Are there any buloy plants that you purposely do not dig? Why?  

• What is the effect of harvesting buloy tubers on the forest, if any? On the plant itself?  

• Does harvesting buloy affect the population size? How?  

• What is the effect of harvesting buloy on its surroundings and the other plants/animals in 

the area?  

• Are the root crops harvested getting smaller or bigger through time? Or does the size 

more or less the same?  

• Has the buloy been going deeper or shallower into the soil through the years? Or is it 

found at more or less the same depth?  

• Is it easier to find buloy before, now, or the same?  

o How long does it take?  

o How deep do you dig? 

• What is the effect of natural calamities on buloy?  
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• How large is the “demand” for buloy? How much of the community would want to dig 

for it?  

 

REPRODUCTION AND DISPERSAL 

 

• Where did buloy come from? 

• How does buloy reproduce itself?  

o By seed?  

o By cuttings?  

o Through the tuber?  

• How are fruits formed?  

• Does buloy have a smell? Do insects surround it?  

• How are seeds dispersed? Where do they go?  

• How long do you have to wait for a seedling to grow before it can be of use?  

• Do you recognize any “male” or “female” buloy?  

o Which is more abundant?  

o Which has tubers?  

o What are the differences between male and female plants? Flowers? Features?  

• When does buloy flower/fruit/form leaves/form tubers?  

o How often?  

o How many times in a year?  

o One by one or all at once?  

• How long do fruits stay on the stem before falling?  

 

PLANT-ANIMAL INTERACTIONS 

 

• Do animals interact with buloy? 

• Is buloy beneficial to animals? Animals to buloy?  

• Are there any traditional stories connecting animals and buloy? 

• Does buloy die? How? What is harmful to buloy?  
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APPENDIX 3.2. Questions for Knowledge Distribution and Transmission  

 

BACKGROUND INFORMATION 

 

• Name 

• Age 

• Male or Female 

• Highest level of education completed 

• Ethnicity (Magbukún, not Magbukún, half-half) 

• Manner of arrival in community (birth, marriage, migration) 

• Occupation (Student, Working, Neither) 

• Responsibility in community (Yes or No. This means part of the tribal council or 

other community organization) 

•  Furthest area visited outside the community (was not able to complete this one 

though as I don’t trust all the answers I received) 

 

INTERVIEW PROPER 

 

• How well do you know the Magbukún language (can understand, can speak, not at 

all)  

• Are you familiar with buloy (the tuber)? 

• Would you be able to recognize the buloy plant in the forest? 

• Have you eaten buloy? 

o How was it cooked? 

o How often do you eat/have you eaten it? 

o Do you like the taste? 

• Have you observed someone harvest buloy? 

o How old were you at your first observation? 

o Who did you observe? 

o What instrument was used? *note: the traditional instrument is the taguso 

o Were there any rituals observed? 
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• Have you harvested buloy? 

o How often? 

o How old were you when you first harvested it? 

o What did you use? 

o Did you observe any rituals? 

• In your personal opinion, how is buloy different from other yams and root crops? 

• Do you eat/harvest/watch harvests more often now, when you were younger, or is it 

just the same? 
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APPENDIX 3.3. Perceptions and  traditional ecological knowledge of Dioscorea divaricata 

(buloy) in the Magbukún Ayta community. 

 

DISCLAIMERS 

 

1. On the authority of the statements in the text 

 

The following text is a collection of information gathered from key informants in the 

Magbukún Ayta community of Kanawan, Morong, Bataan, Philippines. None of the ideas or 

perspectives are of the author. Neither does the author offer any interpretation of any statement 

within the document. For interpretation of the author, please see the discussion part in the main 

text or footnotes. The entire document must be taken as the perspective of the Ayta elders 

interviewed. All are based on the perceptions of the Aytas and may or may not have been 

observed by Western science. All information was verified by the community during a meeting. 

 

2. On the translation and tone/style of the document 

 

The interviews were conducted in Tagalog, with a few English and Magbukún words 

thrown in occasionally. This was then translated into English and transformed into a scientific 

rewrite, as written below. The author kept the tone and style of the document as close to the 

original interviews as possible. If the Tagalog term refers to a term in the scientific literature, the 

scientific term is used in translation or placed in parentheses. Magbukún words are written in 

bold-face type. Organization of the collated material into its current form was done by the author. 

 

3. On the non-universality of the statements regarding Dioscorea divaricata 

 

The Magbukún Ayta community in Kanawan would like to categorically state that buloy 

is found in different areas and behaves differently depending on where they are found. All the 

information imparted to the author refers only to the buloy found in their ancestral domain and 

may not necessarily be true elsewhere. 
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TRADITIONAL ECOLOGICAL KNOWLEDGE OF BULOY 

 

The Term “Buloy” 

 

Buloy is a word in the Magbukún language that means “the food of the indigenous 

people.”This is what the Aytas use to fill their hunger during the rainy season when food is 

scarce. 

The word “buloy” refers to a wild herbaceous vine and all of its parts, but most 

especially the tuber. The vine is violet, and its leaves and fruit are in the canopy because the vine 

climbs up. The buloy tuber is long (may reach 3 meters in length), has a fat end, goes deep in the 

ground, and branches out. The tuber is dug for, eaten, and treated with respect. 

 

The Anatomy of Buloy 

 

 The Aytas have terms for the parts of buloy that are specific to this wild yam. The jikjik 

is the body or stem of the plant. It has nodes and internodes. The jikjik branches into what is 

called the panambuna or panambo. From the panambo arises the dagway/dagmay, or the 

smaller branches that lead to the leaves. Both panambo and dagway climb and wrap themselves 

around trees, twining to the right as they do so. The ends of the branches are called agimay, 

which are flowering branches. Buloy flowers are called pakilap, which become the fruits, called 

bukal1. The bukal have very tiny seeds that fall to the ground. When the seeds get wet during the 

rainy season, they grow into new buloy plants that become thick in the forest. 

The jikjik stands upright on the ground and is rooted in the soil. Below the ground, the 

jikjik leads to the tumpok. The tumpok is large, round and gives rise to the wanyuy. The 

wanyuy starts about as thick as a finger and then gets thicker and thicker, gradually becoming the 

tuber, which has a round, swollen end. The tuber continues to grow, pushing downwards as it gets 

larger and longer. The tuber can reach 3 meters in length and is often longer than the height of a 

person. 

When the plant gets older, the tuber may start producing branches, resulting in multiple 

tubers within one plant. This is referred to by the Aytas as “having children.”  The tuber gets 

wider and grows little tubers on the side called hapa. When a tuber starts producing hapa, it is 

                                                 
1The term “bukal" is a general term for “fruit” and is not specific to buloy) 
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called indo, which means “mother.” Tiny hapa are called guyguy. These are branches that 

remain close to the indo and do not branch out. 

When the tuber reaches around 3 meters in length, the indo dries up and becomes an apo. 

The apo is considered the dead part of the tuber. A new tuber will grow from the tumpok, and 

this will be a new indo. The indo and apo will be side by side underground.  

 

Buloy Origin and Distribution 

 

The origin of buloy is unknown. The Aytas say that it did not “come from” anywhere but 

had always been in their ancestral domain. Buloy can be found anywhere—near houses in the 

village, in the gasak (fields), the kalaanan (secondary forest) and the jikut (primary forest).  

However, one has to know where to find the high quality buloy, which is mostly in the 

jikut. Even within the jikut, not all buloy is desirable. There are places where the buloy tuber is 

large and full. There are others where they are so small or so fibrous that they are rendered 

useless.  

There are no environmental clues as to where buloy may be found. It is not associated 

with certain plants, or with closeness to water or anything like that. It is difficult to look for 

buloy. But if the eyes of the harvester are sharp, it will be found—even the small ones. 

 

Life History 

 

Growth 

 

Buloy grows from seed. The leaves are violet when young. As a seedling it already 

climbs up and produces tubers, even if the plant has only two leaves. The tuber will be about as 

big as one’s thumb, very shallow and round. After 3-5 years, the tuber will start growing deeper. 

Young buloy are called tabayag. When buloy matures, the branches are all over the trees and 

connected to each other. Buloy from just one seed can become very thick in the forest. When 

buloy starts to flower, the tuber starts to grow bigger as well. 

The age of the plant is not easy to determine because it is not cultivated. However, those 

who have been taught by the elders know clues about the plant’s age. The colors of the stems 

change through time. Green stems are younger; darker stems are older and have larger tubers. The 

size and shape of the tuber can also suggest a tuber’s age. If the tuber is only 1-2 years old, it has 

a rounded end. After ten years, half a sack’s worth of buloy can be harvested from one plant.  



111 
 

Reproduction/Dispersal/Germination 

 

Reproduction of buloy occurs through its flowers and not through the tuber. The plants 

that grow from tubers are the same plants from which the tubers came. It just so happened that the 

tuber was left there, and so it grew new stems. However, it is still the same plant. If a tuber is out-

planted, it will grow, but nobody does that. If it is planted, however, one needs to be careful of the 

seasons. If the tuber is planted during summer, it will not grow. It will grow during the rainy 

season. Then it will dry up in the next rainy season, and that is when it can be harvested. If it is 

harvested fresh (as opposed to dry, when the plant stems have dried up and broken off), it will not 

have any tubers. 

The flowers produce triangular fruits with three corners. When the flowers fall to the 

ground, they dry up and become fruits. There are thousands of seeds in one fruit. However, very 

few of the seeds become seedlings. Most of the new seedlings die, unless they have a thick 

epidermis. 

 

Regeneration of Vine and Tuber 

 

When buloy matures, the vine dies and only the tuber remains. The plant dries up—the 

leaves fall off and the branches break off. However, the plant will grow again. The new stems 

will come from the tumpok. When the tumpok receives rain during the rainy season, the buloy 

resurrects and the vine reappears. A new tuber grows from the wanyuy. 

The new plant that sprouts from the tumpok during the rainy season is called lambayo. 

Lambayo means “new growth” and refers to both the parts above the ground and below the 

ground. Lambayo usually appears in November, after the rainy season. It will then become fresh. 

It will dry up in April, the start of summer, until the rainy season. During the rainy season, there 

is dry buloy once again. That is called a dry rainy season. Sometimes during summer there is also 

dry buloy. That is called a dry summer. When the buloy is dry, the tuber and its roots are white. 

The lambayo is harvested in September/October. 

Lambayo tubers have brown skin (epidermis) and white flesh. They taste sweet, and 

there is a sharp end that can be eaten raw. Lambayo tubers do not have an apo. However, the 

tubers can grow next to an indo about to become an apo. When the lambayo tuber is long 

enough, the indo becomes an apo and decomposes. Each year, as long as the tuber is not 

harvested, the yam produces a new tuber to replace the apo.  
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Significance to Magbukún Ayta Culture 

 

Ayta Identity or “Ayta-ness” 

 

The buloy is very sacred and meaningful to the Aytas, because it is a food heavily 

identified with their culture. It is said that when one has eaten buloy, one is able to identify with 

the Ayta culture because one has partaken of the food they call their own. Because culture is life 

and buloy is part of culture, buloy is part of life. Therefore, buloy cannot be removed from the 

Aytas because doing so would mean removing part of life from the Aytas. 

Harvesting buloy is part of the Aytas’ way of life, and only Aytas do this. Buloy is not 

harvested by non-Aytas, except for the spouses of Aytas who have come to learn the Ayta way of 

life. In the past, only the Aytas knew how to dig for buloy. Non-Aytas would try to dig, but they 

do it out of amusement and produce excessively enormous pits. This is very unlike the Ayta way 

of digging, in which the size of the pit is minimized. The size of the pit is part of the tradition that 

has been passed on through generations of experience. Once an Ayta has learned how to dig for 

buloy properly, the knowledge is carried within and never forgotten. Digging for buloy is 

something that Aytas enjoy immensely. 

Aytas describe buloy as having a very unique taste. The taste is difficult to describe. It 

can only be described as something very desirable that keeps them coming back for more. 

 

Food and Sustenance 

 

To the Aytas, buloy symbolizes satiation and salvation from hunger. It sustains the body, 

gives strength, and very heavy in the stomach. One feels full immediately after eating buloy. If 

buloy is eaten for breakfast, it will be mid-afternoon before hunger strikes again. In this regard it 

is superior to rice, which only alleviates hunger for a short period of time. 

When in the forest, one can survive on just buloy. One Ayta man reported that he was in 

the forest for one week and ate nothing but buloy—no rice, no vegetables. He maintained his 

strength and even continued to get stronger. When he went back to the village, he had to re-

accustom himself to rice again. It seemed like he was always hungry because he was used to the 

satiating buloy. He had to cook twice as much rice. Buloy is more nutritious and more filling and 

lasts longer than rice or kamoteng kahoy (Manihot esculenta). When one eats kamoteng kahoy, 

one doesn’t feel stronger and also gets tired of the taste easily.  
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During the Japanese Occupation (World War II), the Aytas survived because of buloy 

since they could not get any other food. Everyone else in Bataan went hungry, but the Aytas did 

not. The Aytas depended on buloy and kalot (Dioscorea hispida) for strength and sustenance. 

Because of this dependence, they learn how to harvest when very young. The Aytas feel like they 

owe their life to buloy because of this. If it weren’t for buloy, they would have died as it was 

very difficult during the war time that they had to stay in the mountains.  

Buloy is the most important food that can be obtained below ground. During the rainy 

season (June to September/October), there is no rice and it is difficult to find food. This was 

especially true in the past when the Aytas’ only sources of rice were their own small swidden 

fields. 

Buloy can also be used in exchange for other food because people from the town are also 

fond of buloy. The elders would then harvest buloy and trade it with lowlanders for rice, fish, 

coffee, tobacco, cigarettes, sugar, and other needs. It was bartered for about 4 kg buloy for 2 kg 

of rice or fish. The Aytas would say that “One cannot eat only buloy forever. Some variety is 

needed, and the stomach will hurt if you eat too much of it.”  

 

Economy 

 

Buloy can be sold in the town for PHP 50-70/kg (approximately $1.50). However, only 

the elders in town are familiar with buloy these days. Buloy wasn’t weighed or sold in the past. 

Nowadays, it is exchanged for money and harvesting can be considered a form of work. 

 

Riddle and Song 

 

The Aytas have a riddle (riddles are part of wakes in the traditional culture) for which 

buloy is the answer. It goes: Hanap ng hanap, laging nalalampasan. Which means: You are 

always searching for it but it is always beyond you. This is a play on words, in the sense that 

digging for the tuber always causes the plant to be above you as you go deeper underground. 
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The Aytas also have a song about buloy that the children always sing, especially for 

visitors. It is about a lady Ayta who digs yams to feed her hungry children. The song includes 

other yams and also root crops. This song was composed in 1995. There is no other song about 

food in the Magbukún Ayta community. The lyrics are: 

 

Hay babaying Ayta 

Mapangaying buloy 

Nakakaginawa ti aw anak 

nu impapakawtuy na 

 

Mayn mut lapnit 

Mayn mut tugi 

Mayn mut lima-lima 

 

Mayn mut kalot 

Mayn mut gabi 

Mayn mut ubi 

There is a lady Ayta 

Harvesting buloy 

Gives peace to her children 

by cooking it for them 

 

There is also lapnit (Dioscorea sp., possibly D. luzonica) 

There is also Dioscorea esculenta 

There is also Dioscorea pentaphylla 

 

There is also Dioscorea hispida 

There is also Colocosia esculenta 

There is also Dioscorea alata 

 

Buloy Harvesters 

 

Both men and women dig for buloy. However, it is more associated with women. Men 

don’t do it very often. The traditional role belongs to women. Most women learn to dig for buloy 

while growing up. They watch their mothers starting from a young age and first dig in the preteen 

years. Sometimes they start digging when they have children so they can feed their children. In 

the old days, people would dig around thrice a month or possibly more based on their needs. 

Nowadays, it is not very often. When children are very young (0-2 years old), the mothers are 

unable to dig as they concentrate on caring for their children. Sometimes, if someone from town 

places an order for buloy they will dig for it. A person may also miss digging and do it for 

enjoyment rather than need.  
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Buloy Harvest  

 

Tool Used 

 

Buloy is harvested by a taguso/taguho. This is an tool similar to a shovel that has a wide 

talim (blade) tied with rattan to a puluhan (wooden handle) made from the kamandakaki tree 

(Tabernaemontana pandacaqui Poir., Voacanga globosa (Blanco) Merr., Apocynaceae). If the 

taguso is used, the harvested tubers are likely to be large, full, and fleshy. However, this tool is 

not used anymore. These days a machete or metal bar with a pointed end is used. The taguso can 

also be used as a metal bar because it has a long handle. 

  

Searching for Buloy 

 

In digging buloy, there are many steps. First, the search for good, desirable, fleshy, and 

large buloy ensues. This is called pangungupol buloy. This is usually done by looking for 

dagway that have dried up and are either hanging off trees or fallen to the ground. The breakage 

of the branches is followed until the main stem is reached. Napuputi is when the broken branches 

of the vine are followed in order to lead to the buloy. One has to be very careful when doing this 

so as not to disturb the order of the branches in the area, and also so the jikjik will not be stepped 

on. If the jikjik is stepped on, it will not be found anymore. Buloy is sensitive that way in certain 

places2. 

If seedlings or flowers are seen, a plant is likely nearby. The panambo and dagway of 

the mother plant will be sought. The best buloy is the one on which the jikjik has dried up, 

especially when the plant is gone above-ground. This means the tuber is already sweet. It depends 

on the nature of the plant and the soil on whether the buloy tastes good or not. It does not taste 

good if the soil has plenty of rocks, and it tastes good if the ground is mostly soil. Good buloy 

can be found where there are tabayag that have clumped together. Also, if the dagway is large, 

the tuber is likely to be large as well.  

There are also preferred areas for harvesting, and the Aytas search for buloy in these 

areas first. On slopes, it is easier to dig for buloy because it can be attacked from the side. It is 

harder on flat ground because you have to dig deeper. If near a wall of stone, the tuber just goes 

                                                 
2 Aytas often talk about buloy being capable of emotions and reacting to these emotions. It is unclear 
whether they refer to buloy itself or spirits that take care of buloy. More examples are mentioned in the 
rituals/taboos section.  



116 
 

around and around until it finds soft ground where it gets larger and grows longer. It is easy to 

start digging in the soft ground. This is why Aytas always look for soft ground. 

The next step is pauyatan. This root word of “pauyatan” is uyat, which means “root.” 

This is when the Ayta clears the leaf litter and debris from the ground to find the jikjik, 

especially if it had been separated from the dagway. When the jikjik is been found, it will be 

followed until it leads to the part where the internodes are much shorter and thornier. That leads 

to the tumpok. Further clearing of debris reveals the roots of the plant, exposing the tumpok. It 

must be noted that the buloy itself does not move after the seed germinates. It is just difficult to 

find because the vine branches climb over anything and then dry up and break off. 

Sometimes it is very difficult to look for buloy. Elders, however, have little difficulty and 

are said to always find them. When the elders see seedlings or jikjiks, they start digging close by 

and look for roots of the plant. When they find a root, they peel it slightly to check if it is indeed a 

buloy root. If it’s not buloy, they will abandon it and look for another one. If it is buloy, the root 

will be followed closely until the tumpok/wanyuy is reached.  

The next step is ulhukan, which is initiation of digging. It is a tentative step, starting a 

small dig just to expose the wanyuy to check for buloy quality. If the wanyuy looks good, the 

digging will continue. If it is not good, the digging will stop and the Ayta will look for another 

buloy. If the wanyuy itself has branches, this means the buloy is desirable. If the wanyuy has red 

flesh, the buloy is undesirable and likely full of water. 

 

Harvest Proper 

 

Digging for buloy is initiated around one meter away from the jikjik and approaches the 

jikjik while digging. The removed earth is passed in between the feet and thrown over the 

shoulder. If there are stones, these are cracked and smashed so digging can continue. One has to 

take care not to accidentally cut the buloy tuber. When the pit is big enough, the Ayta will reach 

into it and grope for the tuber. At first the tuber will be small, but it gets bigger. When the 

wanyuy gets larger as it proceeds to the tuber, it is called nangimwana.  

It is good to harvest long and deep tubers because these likely taste good. However, a 

deep and long wanyuy is not desirable. Aytas prefer the wanyuy to be short so the tuber can be 

harvested quickly. There are buloy with short wanyuy, wherein the length needed for the tuber to 

be reached is abot-siko (equivalent to the cubit). Sometimes, if that length is reached and the 

tuber is not found yet, the tuber is abandoned. If one sees a tuber where digging had been 

attempted and then abandoned, one does not repeat the attempt but moves on. When a harvest is 
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abandoned because the buloy is undesirable, the soil that was removed is returned. This is 

because the buloy is obviously already having a hard time producing a tuber, and removing its 

soil will only make it worse (The poor thing needs the soil). 

However, some individuals dig for buloy even if the tuber is not good. This is because 

they are very hungry and can’t afford to be picky. They just need to get strength and sustenance.  

A huge pit dug during buloy harvest is called the bito. This is very deep and often 

beyond a person’s height.  

While digging, one kneels or squats or bends over. It is difficult to dig. One squats inside 

the bito, with knees touching the ground. After digging as far as one can reach, one enters inside 

the pit and starts digging where one was standing, once again as far down as one can reach. This 

results in the pit getting deeper and deeper. It is very hot inside the bito, even if it is cold or 

raining outside. This is because the earth is hot. The soil that is removed is thrown outside the 

bito. Inside, one can use the feet to pack together the soil before throwing it outside. It is also 

itchy inside the bito, especially if it is raining. When it starts to rain, digging has to done quickly 

before the bito fills up with water. Digging is rushed so the tuber can be obtained. Water inside 

the bito is very, very itchy and so the Ayta has to get out as soon as possible.  

The tumpok is left connected to the jikjik and hanging in the bito. The tumpok will 

sprout tubers again. Because the tuber regrows, it can be harvested again and again indefinitely. 

When the tuber regrows and it is harvested again, the tuber is called piyak. The bito is also called 

piyak when it is dug again. After being harvested, it takes three to five years for the tuber to grow 

into a harvestable size once more.  

Sometimes though, the entire tuber is not harvested. In this case, one can return to harvest 

what was left. However, the tuber will be deeper into the ground because a pit was formed above 

it from the previous harvest. In this way, the buloy gets deeper into the ground. The buloy that is 

left can still live, grow, flower and disperse in the forest so there will always be buloy. 

When no tuber is found or the identified tuber is very small, the situation is called 

inupot/makaupot, which means bad luck. If the first harvest is unsuccessful, it is seen as bad 

luck, and the Ayta will go home without looking for another one because he/she will likely 

encounter all bad buloy because of the day’s luck. This is said to happen when one of the taboos 

is violated or the rituals are not strictly followed.  
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Rituals and taboos 

 

While digging, minimal noise should be made until the tubers are removed. Only the 

Magbukún language can be spoken, and in a soft voice only. Pictures or videos should also not be 

taken. If these taboos are broken, the spirits of the forest might get angry and lightning will flash, 

or an earthquake might occur, burying the harvester in the pit that he/she has dug. One should 

also not stand up or else the wanyuy will keep getting longer and longer before leading to the 

tuber. One should also not keep peeking into the bito (unless one is the harvester) trying to see 

how big the tuber is because it is thought to make the wanyuy go deeper (pinapalalo) as well. 

One should also not roast or cook the buloy before digging is over because the buloy might 

become smaller. When the digging is over, the buloy may be cooked, but it should be as close to 

the plant as possible if it will not be brought home. Also, the harvester should not eat the buloy 

that he harvested because it is bad luck for the next harvest3. Traditional dress during the harvest 

is a lubay (g-string) for men and a pahilun (skirt) for women.  

There are spirits who watch and take care of the buloy and nature, but asking the spirits’ 

permission to harvest is not necessary. There is no ritual or prayer before digging. However, one 

must give thanks. This is done by leaving food near the bito, such as part of the buloy roasted for 

eating. In the older days, offerings consisted of items such as tobacco and rice.  

All buloy is sacred. That is the reason why there are rituals and taboos concerning its 

harvest. Everything in the forest is sacred because it is food that the Aytas can use. 

 

Time and Frequency of Harvest 

 

There is no set date or ideal time to harvest buloy. One does it when one wants to or 

needs to. One can harvest even at night, but it is not practical. However, the rainy season is 

preferable because the ground is soft and easier to dig. But buloy is available all year round, 

whenever one feels hungry. There are ideal buloy, but a starving person does not need the ideal 

tuber. One of the elders dug for buloy all-year-round to feed her children when her husband 

passed away.  

However, it is not advisable to dig for buloy two days in a row because it is very tiring. 

The earth takes away the lifeblood and strength of the harvester. Although there are some who do 

                                                 
3 This may seem to conflict with the earlier paragraphs mentioning how an Ayta man survived on buloy for 
one week in the forest. However, the spirits are possibly expected to understand that if there is no other 
food and no other harvester, the harvester must eat his own harvest. 
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this, especially pregnant women craving for buloy, it is not recommended. Anyway, if one is able 

to harvest good buloy, one harvest can last for several days. For example, a 2-meter long tuber 

will not get consumed very quickly unless it is sold in the town. If there are a lot of hapa, buloy 

can fill many sacks (sack used for 1 cavan (~50kg) of rice). Once, someone was able to get 6 

sacks of tubers from one plant. 

 

Satisfaction of Harvest 

 

It is really difficult to dig for buloy. But it feels good and enjoyable, especially when the 

tuber has already revealed itself to be desirable. Exhaustion is not felt while digging because it is 

very exciting. It is exciting to anticipate whether or not the tuber will be large, fleshy and 

desirable. And if it is, it is exciting to anticipate eating it. One thinks about these things while 

digging, and the tiredness is eclipsed by excitement. The body feels tired later when the harvest is 

over and the person is back in the village. Upon arrival at home, the tuber is boiled, roasted, eaten 

and enjoyed.  

 

The Buloy Tuber (Terms and Definitions) 

 

When the wanyuy becomes very long and does not lead to a tuber (i.e., the wanyuy is 

itself the end), the buloy is called naniwatiw. This is also called nangikoy damulag (tail of a 

carabao 4) and “Ikin lumalako,” meaning “It does not get bigger.” The wanyuy is like that in 

rocky places. This is also what is said to happen when the taboo of standing is violated while a 

harvest is on-going. The buloy is said to have rooted but did not produce a tuber. The buloy is 

abandoned in these cases, especially if one has dug more than one’s height and there is still no 

tuber. The abandonment phrase is: Ilabok koy na kayti, “I will leave this already.” 

When the tuber is not completely harvested and there is still some in the bito, the tuber in 

the bito sprouts a new stem and grows up to the ground level, where it meets the tumpok. The 

tumpok also sprouts a new tuber that grows down. When this happens, the two tubers below the 

ground are called naglalay. This is good because you get two tubers in one harvest that are likely 

to be big and fleshy. 

Large buloy are called ginian. One Ayta lady was able to harvest such a tuber when she 

was 13 years old. It was very quick because the soil was soft and there were few rocks. She left 

the village around 9 A.M. and finished digging at 1-2 P.M.  

                                                 
4 Domesticated Asian water buffalo (Bubalus bubalis carabanesis) 
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Textures of Buloy 

 

Buloy has brown skin, and the tuber inside is white. There are three types of buloy based 

on the characteristics of the tuber. These differences are natural and are based on the seed; it is 

the nature of the plant itself. Buloy is also affected by the properties of the soil in which it roots 

and grows. 

There are three ways to characterize the buloy tuber. These are: maugat/mauyat, 

matubyad, and malabo. The matubyad type is full of water and naturally fibrous. Its fibers and 

long and the roots are thick. When the plant is fresh, the tubers are matubyad. It is still young 

and retaining moisture. It does not soften when cooked. The maugat type is very hard, fibrous 

and undesirable. It is similar in texture to the root. This is closer to the wanyuy and the stem of 

the vine. If the tuber is hairy or thorny, it is still hard.  

The malabo tuber is the desirable tuber type. It tastes very good when cooked. It is very 

soft and crumbly. The good kind of buloy is smooth, thornless and has thin skin (epidermis). The 

tuber is white, with a few hairs and roots. Even if there are many roots coming out of the tuber, 

the roots are very fine. One of the best types of buloy is one that has not produced any hapa yet. 

This is called the dalaga tuber, which is smooth and white. The word “dalaga” means 

“unmarried woman.” Even more delicious is the hapa itself. In tubers with hapa, the hapa is 

malabo and the indo becomes matubyad. 

Good buloy can also be distinguished by a darkening of the stem close to the thorns of 

the stem near the base of the plant. If the buloy looks like this, then it will have a very desirable 

taste. The deeper the buloy goes into the ground, the more malabo it becomes.  

The three types are probably more of a function of tuber growth than genetic differences 

between varieties (clarify what the Aytas say and not what Lorie thinks). All buloy tubers will 

have parts that are maugat, malabo and matubyad at some point. It depends on how deep the 

buloy is underground, the age of the plant, and where it is growing. 

There is also the inuyhang buloy or usang buloy/buloy-usa. This has a red tuber and is 

matubyad. The epidermis is rough. The tuber is not considered to be delicious. 

 

Preparation, Cooking, Eating and Storage 

Before cooking buloy, it needs to be washed and peeled. The skin is hairy and cannot be 

eaten. The tuber is very itchy, especially when it is wet. After peeling, it is cut into pieces. 

Cutting the buloy produces a crunchy sound if it is malabo. The matubyad tuber does not 

produce a crunchy sound.  
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There are many ways of cooking buloy. It can be roasted in bamboo or boiled and eaten 

with salt or sugar. It can also be mixed with coconut milk or boiled with vegetables. It is 

especially tasty with ampalaya (bitter melon, Momordica charantia). Buloy should not be fed to 

babies because their stomachs cannot handle it yet. 

When the buloy has been harvested, it should be cooked right away. Otherwise, it is said 

that it “will taste like the night.” Whatever air the buloy is exposed to, it will carry within it and 

the tuber will change in taste. To prevent “tasting like the night” the tuber can be stored 

temporarily by burying it in the ground. However, the taste of the freshly harvested buloy is 

different from that stored underground. Furthermore, it should stay under the ground for a 

maximum of only two nights. After that, it will “taste like the night” already. The “night taste” is 

a bad taste. The buloy does not rot, but has a bad taste. Sometimes the buloy is left buried and it 

starts to grow shoots.  

 

Harvest Status 

 

Digging for buloy does not occur very often anymore for the Aytas. There are too many 

tasks and concerns that keep them busy. Also, some people are said to be getting lazy about it 

since it takes much effort to search for and harvest the tubers, as one harvest can take one full 

day. The Aytas say that frequency of digging varies per person, and there are probably less than 

ten frequent harvesters these days. This is unfortunate because the old ways are being forgotten. It 

must be stressed though that even if digging does not occur as frequently as it did in the past, at 

least all the adults know how to do it. The elders are also confident that the Aytas will go back to 

digging buloy more frequently. Work is not available all the time, and when there is no work and 

no food, buloy will be remembered and digging will happen again. Such is the is the circle of life, 

and the Aytas will always go back to buloy. 

It is hoped that the youth will also learn how to dig so the practice persists in the culture. 

Unfortunately, parents do not bring their children to the forest as often anymore because they 

attend school. The children instead learn household tasks. Some key informants also mentioned 

that the young people have become too sensitive to the forest. The girls don’t like going into the 

forest because there are many mosquitoes, it is dirty, it is far, it is itchy and it is tiring. It is 

difficult to teach the youth and encourage them because they are not too interested about 

traditional ways of life in the forest. The elders feel discouraged and saddened by this and vow to 

teach their own children and grandchildren how to harvest the yam (whether they want to learn or 

not). The elders also believe that when the youth have families of their own and they do not have 
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anything to feed their children, they will remember buloy and start to seriously learn how to 

harvest. And even if not all dig for buloy, all Aytas will eat it and will also know how to prepare 

it.  

However, not all youth are apathetic. There are a few that do attempt to harvest buloy, 

even if they hadn’t been taught. They go and do it by themselves, experimenting based on what 

they know. Sometimes they attempt to dig but then stop because they find it scary to go inside the 

bito. Even if the youth know how to dig for buloy theoretically, however, the mentorship of an 

elder is needed because it is difficult to find the buloy if one does not know where it is. It is 

difficult to find the tumpok. They would not be able to do it on their own. 

 

Buloy in the Environment 

 

Buloy harvesting is believed to be harmless to the environment. While digging, the earth 

that is dug is displaced and thrown on the ground. It covers many young seedlings and anything 

on the ground. This is because the bito is very deep. Anything in the bito that gets in the way of 

the tuber is removed, be it rocks or roots of trees. The roots that are removed do not harm the tree, 

however.  

Harvesting buloy does not affect the ability of the plant to survive and persist. Because 

the tumpok is left, the plant does not die and will continue to grow tubers. When buloy is dug, 

the jikjik is left standing, and the tumpok is left beneath the ground, ready to grow and 

regenerate new tubers. If the whole tuber was not harvested, the one left beneath the ground 

grows once more. This way, buloy will never disappear. 

Sometimes it may seem that buloy is harder to find nowadays compared to less recent 

times because it can take the whole day to find one worth digging up. However, difficult days 

were also experienced in the older times. Both deep and shallow, large and small tubers existed 

before just as they do now. Buloy in the primary forest is still large and fleshy, just like before. 

The reason it seems more difficult to find good buloy these days is because people are not used to 

looking for buloy anymore. Would-be harvesters are easily discouraged and impatient. This is not 

due to the buloy itself but due to changes in the lifestyle of the Ayta. Actually, good buloy might 

even be more abundant today because there are so few digging for them.  

However, the good buloy disappears as the forest is degraded. When the forest is gone, 

the good buloy will be gone as well. The tubers in the primary forest are very desirable, unlike 

those in the kalaanan where they are small. Buloy does not grow well in the kalaanan because it 

is too hot and degraded. Buloy will not disappear from the forest as long as the forest still stands. 



123 
 

But even if the forest itself disappears, buloy will still be around. It will still crawl and climb. But 

it will not taste good. It will not be large or fleshy but rather skinny. It will be useless as a food. 

 

Buloy-Animal Interactions 

 

The hira or wild boar (Philippine warty pig, Sus philippensis) is the only mammal that 

eats buloy. The boar digs for it, but since it cannot dig too deeply, it only gets the part of the 

tubers close to the surface of the ground. This is helpful to the Aytas because the boar, in trying to 

get the tuber, has just identified a buloy that can be dug. The boar has also done the preliminary 

digging. When the Ayta sees the pit the boar made, the buloy has been found.  

The flowers of buloy are irritating and so insects do not visit them. The tuber is also 

irritating. If you put a sack on your back, it will itch. The flowers have a scent... it is a strong, 

pungent smell, not unlike the smell you get when you slice the vegetable sigarilyas –winged 

beans (Psophocarpus tetragonolobus). 

The buloy is part of the life cycle of animals because it is eaten by the pigs, and the birds 

are able to take shelter within its leaves and stems. However, the leaves are not eaten.  

Buloy can also sometimes get sick when its tubers are eaten by an uod5, a large, hairy, 

red millipede with yellow feet (possibly Spirobolus sp.). The millipede will kill the tuber by 

filling it with holes. The millipede ruins the tuber, rendering it useless. Buloy that has been eaten 

by the millipede is called untulan, or “unlucky”.  

 

Other Underground Foods 

 

There are underground foods eaten by the Aytas. A distinction is made between root 

foods that are wild (kinakayi haluta, literally “dug food”) and cultivated (hinbutbot haluta, 

literally “planted food”). There is no collective term for “yam” in the Magbukún language. 

Kalot (Dioscorea hispida) is another wild yam. It is grows shallower in the ground and 

therefore is easier to harvest. However, when consumed it causes dizziness. One has to know how 

to prepare it properly. It is sliced thinly and washed in the river for days to remove the toxin. 

There are secrets on how to process kalot, and not everyone knows how to do it.  

Lima-lima (Dioscorea pentaphylla) is a wild, spiny yam, and the tuber is located far 

away from the stem of the plant. The tuber of lima-lima is round and hairy. There are three kinds 

                                                 
5 The term “uod” is a general term meaning “worm.” The Aytas asked that the specific Magbukún name of 
the animal not be mentioned in the manuscript and that the word “uod” be used instead. 
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of lima-lima. One kind is toxic and spiny, the other edible, and the last one has small fruits. The 

lima-lima with strong toxin is called bubuklit. One who has eaten bubuklit will not be able to 

get up for two days. One must drink water to flush out the toxin from the body. Unlike kalot, the 

toxin cannot be removed from bubuklit. 

There is also the wild yam called lapnit or pakit (possibly Dioscorea luzonica). This is 

found near saltwater and not in the mountains. It is tasty and sweet. 

There are other tubers that may be mistaken for buloy. The ubing anito/ubing 

buluhuk/anggayan has shallow tubers and is undesirable. The banag (Smilax sp.) looks like 

buloy, but it is not buloy. It does not have a tuber and cannot be eaten because it is all root. The 

kalot-baboy is eaten by pigs but its tuber is much smaller. The fruits of kalot-baboy are similar 

to those of buloy. It also has a toxin like bubuklit. The buloy-usa never gets cooked. It does not 

soften. It is hairy and makes a sound when it snaps. It produces a soup when boiled and does not 

hold together. Buloy-usa is distinguished from buloy when it is being cooked. The plant looks 

the same both above ground and below ground. 

The tugi (Dioscorea esculenta) is a cultivated yam with small tubers. It is hairy and 

spiny. There is also tuging burot, which is tasty and shallow in the ground. Another yam is ubi 

(Dioscorea alata). Ubi is planted in the fields. 

There are two kinds of kamote. One is kamoteng kahoy, literally “wooden kamote,” 

(Manihot esculenta) which must be cooked right away because it goes bad within 2-3 days. 

Kamoteng baging, literally “viny kamote,” (Ipomoea batatas) is sunned after harvesting so the 

sweetness will dry into the tuber. This is tasty and sweet. 

Recognized famine foods in the community are buloy, kamoteng kahoy and lima-lima. 

However, buloy is the favorite and most special because it can be harvested anytime during the 

year. It is not like tugi or lima-lima that have their own strict harvest seasons. 

Buloy came first before rice. Buloy naturally grows in the forest. It is eaten while waiting 

for the rice harvest. It is easier to harvest buloy than to plant rice. Rice and buloy are both 

important to the Aytas. 

Kamoteng baging, kamoteng kahoy and rice are not natural in the forest. They are 

foreigners. The natural foods in the mountains that Aytas traditionally eat are buloy, ubi, gabi, 

kalot and lima-lima. Buloy was already in Bataan when rice and kamote came. The Aytas also 

arrived first, before rice, and before there was a concept of the country “Philippines.” 
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APPENDIX 4. Dioscorea divaricata samples harvested from the Kanawan reservation in 
Morong, Bataan, Philippines. Buloy 3-1, 3-2, and 3-3 were put together as one sample volume of 
sample for all analyses except mineral analysis via ICP-MS. 
Yam  Weight Date Collected 
Buloy1 3000g Sept 25, 2010 
Buloy2 2750 g Dec 22, 2010 
Buloy3-1 700 g Dec 28, 2010 
Buloy3-2 650 g Dec 29, 2010 
Buloy3-3 550 g Dec 29, 2010 
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