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There are about 550 known species of stingless bees in the world (Grüter, 2020), where 61 are from Southeast Asia 
(Duangphakdee et al., 2024) and 12 are from the Philippines (Baltazar, 1966). The taxonomic classification of stingless 
bees based on morphological characters can often lead to a synonymous species. Thus, determining discriminatory 
morphometric characters for each species will be of great help for correct identification by other researchers in the future 
and proper assessment of the stingless bee diversity and conservation. To address these knowledge gaps, taxonomic 
profiling of Philippine stingless bees using morphological and molecular techniques was conducted. Samples of stingless 
bees were collected from 170 colonies in 26 localities in the Philippines. Characters (i.e., body, wing, leg length, and/or 
width) were measured, and the most discriminatory characters were determined using morphometric analysis. For the 
molecular part, 205 individuals were subjected to RAD seq, which resulted in several genetic clusters across the islands 
of the Philippines. This study has led to a proper assessment of the diversity and conservation of particular species and 
the establishment of a standardized method in stingless bee-keeping in a specific environment.
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INTRODUCTION

550 species
(Grüter, 2020)

61 species
(Duangphakdee et al., 2024)

12 species
(Baltazar, 1966)

1.Heterotrigona erythrogastra  (Cameron, 1902) 

Brunei, Indonesia, Malaysia, Philippines

2. Lepidotrigona nitidiventris (Smith, 1857) 

Brunei, Indonesia, Malaysia, Philippines, 

Singapore, Thailand

3. Lepidotrigona palavanica  (Cockerell, 1915) 

Philippines

4. Tetragonula biroi (Friese, 1898) Cambodia, 

Indonesia, Philippines

5. Tetragonula clypearis (Friese, 1909) 

Indonesia, Philippines

6. Tetragonula dapitanensis (Cockerell, 1925) 

Philippines

7. Tetragonula fuscobalteata  (Cameron, 1908) 

Brunei, Cambodia, Indonesia, Laos, Malaysia, 

Philippines, Singapore, Thailand, Vietnam

8.  Tetragonula iridipennis  (Smith, 1854) Burma, 

Cambodia, Laos, Malaysia, Philippines, Thailand, 

Vietnam

9. Tetragonula laeviceps (Smith, 1857) Brunei, 

Burma, Cambodia, Indonesia, Laos, Malaysia, 

Philippines, Singapore, Thailand, Vietnam

10.  Tetragonula pagdeni  (Schwarz, 1939) 

Cambodia, Malaysia, Philippines, Thailand, Vietnam

11. Tetragonula sapiens (Cockerell, 1911) 

Indonesia, Philippines

12. Tetragonula valdezi  (Cockerell, 1918) Brunei, 

Cambodia, Laos, Malaysia, Philippines, Singapore, 

Thailand



STINGLESS BEE -KEEPING IN THE PHILIPPINES

RESISTANCE TO PESTS 
AND DISEASES

DIVERSE POPULATION

RICH IN GENETIC 
POOL

ADAPTED TO THE 
LOCAL ENVIRONMENT

BEST POLLINATORS OF 
NATIVE PLANTS

RESILIENT TO 
CLIMATE CHANGE

Tetragonula biroi

Tetragonula laeviceps OR

Tetragonula fuscobalteata



OBJECTIVES

To characterize the Philippine stingless 

bees through molecular and 

morphological techniques.

• Molecular  analysis

• Morphometric  analysis
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METHODOLOGIES
170 colonies

MOLECULAR

Restricted site associated 
DNA sequencing

MORPHOLOGICAL

Leica S8 APO equipped with 
Nikon D5600 camera



METHODOLOGY
Molecular

Paired-end RAD-seq library

Andolfatto et al., 2011

DNA extraction
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METHODOLOGY
Morphological

BL

Forewing
head

Metatibia

Engel et al., 2023, 2018; 

Rasmussen et al., 2017

1.Body length (BL)

2.Forewing length (FWL)

3.Forewing width (FWW)

4.Head length excluding mandible (HL)

5.Head width (HW)

6.Width between eyes (Face)

7.Metatibial length (MTL)

8.Metatibial width (MTW)

9.Metabasitarsal length (MBL)

10.Metabasitarsal width (MBW)

11.Keirotrichiate width (KTW)

12.Pronotum length (PL)

13.Pronotum width (PW)

Metabasitarsus

face
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RESULTS
Morphometric analysis
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WAYS FORWARD

1.More sb collections 

2. Update the taxonomy of the 

Philippine stingless bees 

(complex Tetragonula spp., 

Heterotrigona eryhtrogaster, 

Lepidotrigona palavanica )

3. Describe species new to 

science (Philippine T. biroi )
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