Evolutionary Relationships of the Philippine Dipterocarpaceae using Polymerase Chain Reaction- Restriction Fragment Length Polymorphism

RANDY A. VILLARIN1, OLIVER GAILING3, PACIENCA P. MILAN, JUSTINO M. QUIMIO, REINER FINKELDEY2
1 Visayas State University. Visca, Baybay, Leyte, 6521-A, Philippines; 2 Forest Genetics and Forest Tree Breeding, Georg-August University of Goettingen, Germany; 3School of Forest Resources and Environmental Science, Michigan Technological University, Houghton, Michigan
ABSTRACT. The dipterocarp family (Dipterocarpaceae) is divided into three subfamilies. The Monotoideae subfamily is represented by two genera in Africa and Madagascar. Pakaraimoideae, on the other hand, consists of the monotypic genus Pakaramaea and is distributed in Guyana in South America. The largest and most important subfamily, the Dipterocarpoideae are found in Southeast Asia with 13 genera and approximately 470 species. In the Philippines, there are 47 species belonging to the Dipterocarpoideae from six genera, which are grouped in tribe Shoreae and tribe Dipterocarpae. 
Species belonging to Dipterocarpaceae are of Gondwanic origin and ancestors of different subfamilies were presumably separated during the split of the continent. The evolutionary relationship among species has largely been based on morphological data, fossil records, pollen analysis, cytological data and wood anatomy. These attributes, on the other hand, may not be reliable due to inherent plasticity exhibited by plants. For this reason, the need for more accurate method of classifying dipterocarp species is imperative. 
A phylogenetic analysis of the Philippine dipterocarps was constructed based on chloroplast DNA (cpDNA) variation. CpDNA was amplified using universal chloroplast markers and enzymatically restricted. DNA fragments were electrophoretically separated (PCR-RFLP technique). The results of the study based on the neighbor-joining method (NJ) revealed a clear resolution of the relationships among species of the subfamily Dipterocarpoideae. The NJ tree showed two monophyletic clades, Dipterocarpae and Shoreae, using Monotes kerstingii as an outgroup. Anisoptera and Vatica were closely related and were sister genera of Dipterocarpus. Hopea, on the other hand, was a sister genus of Shorea and Parashorea. Rare cases of hybridization possibly explain unexpected relationships among the investigated taxa. 

Generally, the result of the study supported the traditional classification of the Philippine Dipterocarpaceae. 
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