REFENRENCES

Arngvist G. and Nilsson T. 2000. The evolution of polyandry: multiple mating and

female fitness in insects. Anim. Behav. 60 : 145-164.

Avise J.C. 1994. Molecular Markers, Natural History, and Evolution. New York :

Chapman and Hall.

Bankova V. and Popova M. 2007. Propolis of stingless bees: a promising source of

biologically active compounds. Pharm. Rev. 1 : 88-92.

Bassindale R. 1955. The biology of the stingless bee Trigona (Hypotrigona) gribodoi
(Meliponinae). Prec. Zool. Soc.London. 125 : 49-62.

Blears M.J., De Grandis S.A., Lee H., Trevors J.T. 1998. Amplified fragment length
polymorphism (AFLP): a review of the procedure and its application. J. Indian
Micro. Biotec. 21 : 99-114.

Buchmann S.L. 1995. Pollen, anthers and dehiscence. In Roubik D.W. (ed.),
Pollination of Cultivated Plants in the Tropics, 121-123. Rome : Food Agric.
Org.

Cameron E.C., Franck P., Oldroyd B.P. 2004. Genetic structure of nest aggregations
and drone congregations of the Southeast Asian stingless bee Trigona collina.
Mol. Ecol. 13 : 2357-2364.

Cortopassi-Laurino M., Imperatriz-Fonseca V.L., Roubik D.W., Dollin A., Heard T.,
Aguilar 1., Venturieri G.C., Eardley C., Nogueira-Neto P. 2006. Global
meliponiculture: challenges and opportunities. Apidologie 37 : 275-292.

Deowanish S., Nakamura J., Matsuka M., Kimura K. 1996. MtDNA variation among
subspecies of Apis cerana using restriction fragment length polymorphism.

Apidologie 27 : 407-413.

Dollin A.E., Dollin L.J., Sakagami S.F. 1997. Australian stingless bees of the genus
Trigona (Hymenoptera: Apidae). Invert. Taxo.11 : 861-896.

Engels W. and Imperatriz-Fonseca V.L. 1990. Caste development, reproductive

strategies, and control of fertility in honey bees and stingless bees. In Engels W.



101

(ed.), An_evolutionary approach to castes and reproduction, 167-230.

Heidelberg, Berlin : Springer- Verlag.

Double M.C., Peakall R., Beck N.R., Cockburn A. 2005. Dispersal, philopatry, and
infidelity: dissecting local genetic structure in superb fairy-wrens. Evolution. 59
: 625-635.

Eltz T., Bruhl C.A., van der Kaars S., Chey V.K., Linsenmair K.E. 2001a. Pollen
foraging and resource partitioning of stingless bees in relation to flowering

dynamics in a southeast Asian tropical rainforest. Insect. Soc. 48 : 273-279.

Eltz T., Bruhl C.A., van der Kaars S., Linsenmair K.E. 2001b. Assessing stingless bee
pollen diet by analysis of garbage pellets. Apidologie 32 : 341-353.

Eltz T., Bruhl C.A., van der Kaars S., Linsenmair K.E. 2002. Determinants of
stingless bee nest density in lowland dipterocarp forests of Sabah, Malaysia.

Oecologia 131: 27-34.

Eltz T., Bruhl C.A., Imiyabir Z., Linsenmair K.E. 2003. Nesting and nest trees of
stingless bees (Apidae: Meliponini) in lowland dipterocarp forest in Sabah,
Malaysia, with implications for forest management. Forrest Ecol. Manage. 172 :
301-313.

Excoffier L., Smouse P.E., Quattro J.M. 1992. Analysis of molecular variance
inferred from metric distances among DNA haplotypes application to human

mitochondrial DNA restriction data. Genetics 131 : 479-491.

Fernandes-Salomao T.M., Rocha R.B., Campos L.A.O., Araujo E.F. 2005. The first
internal transcribed spacer (ITS-1) of Melipona species (Hymenoptera, Apidae,

Meliponini): characterization and phylogenetic analysis. Insect. Soc. 52 : 11-18.

Franck P., Cameron E., Good G., Rasplus J.Y., Oldroyd B.P. 2004. Nest architecture

and genetic differentiation in a species complex of Australian stingless bees.
Mol. Ecol. 13: 2317-2331.

Guo S.W.; Thompson E. A. 1992. Performing the exact test of Hardy—Weinberg
proportion of multiple alleles. Biometrics 48 : 361-372.

Heithaus E.R. 1979. The role of plant-pollinator interactions in determining

community structure. Ann. Missouri Bot. Gard. 61 : 675-691.




102

Inoue T., Sakagami S.F., Salmah S., Yamane S. 1984. The process of colony multipli-
cation in the Sumatran stingless bee Trigona (Tetragonula) laeviceps .

Biotropica 16 :100-111.

Insuan S., Deowanish S., Klinbunga S., Sittipraneed S., Sylvester H.A., Wongsiri S.
2007. Genetic differentiation of the giant honey bee (Apis dorsata) in Thailand
analyzed by mitochondrial genes and microsatellites. Biochem Genet. 45 : 345-
361.

Jongjitvimol T,.Boontawon K., Wattanachaiyingcharoen W., Deowanish S. 2005.
Nest dispersion of a stingless bee species, Trigona collina Smith, 1857 (Apidae,
Meliponinae) in a mixed deciduous forest in Thailand. Nat. Hist. J. Chula.
Univ. 5(2) : 69-71.

Jongjitvimol T. and Wattanachaiyingcharoen W. 2007. Distribution, nesting site and
nest structures of stingless bee species, Trigona collina Smith, 1857 (Apidae,

Meliponinae) in Thailand. Nat. Hist. J. Chula. Univ. 7(1) : 25-34.

Kerr W.E. 1951. Genetic determination of castes in the genus Melipona . Genetics 35
: 143-152.

Kerr W.E., Zucehi R., Nakadaira J.T., Butolo J.E. 1962. Reproduction in the social
bees (Hymenoptera). J. Newyork. Entomol. Soc. 10 : 265-276.

Klakasikorn A., Wongsiri S., Deowanish S., Duangphakdee O. 2005. New record of

stingless bees (Meliponini: 7rigona) in Thailand. Nat. Hist. J. Chulalongkorn
Univ. 5: 1-7.

Klinbunga S., Khetpu K., Khamnamtong B., Menasveta P. 2007. Development of
species-specific SCAR markers of the blue swimming crab (Portunus
pelagicus). Biochem. Genet. 45 : 755-760.

Kraus F.B., Weinhold S., Moritz R.F.A. 2007. Genetic structure of drone

congregations of the stingless bee Scaptotrigona mexicana. Insect. Soc. 55 : 22-
27.

Lui Z.J. and Cordes J.F. 2004. DNA markers technologies and their applications in
aquaculture genetics. Aquaculture 238 : 1-37.



103

Lynch M., Milligan B.G. 1999. Analysis of population genetic structure with RAPD
markers. Mol Ecol. 3 : 91-99.

Michener C.D. 1961. Observations on the nests and behavior of Trigona in Australia
and New Guinea (Hymenoptera, Apidae). Am. Mus. Novit. 2026 : 1-46.
Michener C.D. 1974. The Social Behavior of the Bees: A Comparative Study.

Cambridge : Harvard Univ. Press.

Michener C.D. 1990. Classification of the Apidae. Univ. Kansas Sci. Bull. 54 : 75-
53

Michener C.D. 2007. The Bees of the World. Baltimore : Johns Hopkins Press.

Michener C.D., Boongird S. 2004. A new species of Trigona from peninsular
Thailand (Hymenoptera: Apidae: Meliponini). J. Kansas Entomol. Soc. 77 :
143-146.

Moure J.S., Nogueira-Neto P., Kerr W.E. 1958. Evolutionary problems among
Meliponinae (Hymenoptera, Apidae). Proc. Xth Int. Congr. Entomol. 481-493.

Moure J.S. 1961. A preliminary supra-specific classification of the old world

Meliponinae bees (Hymenoptera, Apidae). Studia Entomol. 4 : 181-242.

Mueller U.G. and Wolfenbarger L.L. 1999. AFLP genotyping and fingerprinting -
reviews. TREE 14 : 389-394.

Nieh J.C., Roubik D.W. 1995. A stingless bee ( Melipona panamica ) indicates food

location without using a scent trail. Behav. Ecol. Sociobiol. 37 : 63-70.

Nogueira Neto P. 1954. Notes bionomicas sobre meliponineos. Arg. Mus. Nac. Rio de
Janeiro. 42 : 419-452.

Nei M. 1978. Estimation of average heterozygosity and genetic distance from a small
number of individuals. Genetics 89 : 583-590.

Oldroyd B. and Wongsiri S. 2006. Asian Honey Bees. Cambridge : Harvard Univ.

Press.

Orita M., Iwahana H., Kanazawa H., Hayashi K., Sekiya T. 1989. Detection of
polymorphisms of human DNA by gel electro-phoresis as single-stranded
conformation polymorphisms. Proc. Nat. Acad. Sci. 86 : 2766-2770.




104

Peakall R., Ruibal M., Lindenmayer D.B. 2003. Spatial autocorrelation analysis offers
new insights into gene flow in the Australian bush rat, Rattus fuscipes.
Evolution 57 : 1182-1195.

Peakall R., Smouse P.E. 2006. GENALEX6: genetic analysis in Excel, population

genetic software for teaching and research. Mol. Ecol.Notes 6 : 288-295.

Peters J.M., Queller D.C., Imperatriz-Fonseca V.L., Roubik D.., Strassmann J.E.
1999. Mate number, kin selection and social conflicts in stingless bees and

honeybees. Proc. R. Soc. Lond. B. 266 : 379-384.

Ramalho M., Giannini T.C., Malagodibraga K.S., Imperatriz-Fonseca V.L. 1994.
Pollen harvest by stingless bee foragers (Hymenoptera, Apidae, Meliponinae).
Grana. 33 : 239-44.

Rasmussen C.2008. Catalog of the Indo-Malayan/Australasian stingless bees

(Hymenoptera: Apidae: Meliponini). Auckland, New Zealand : Magnolia Press.

Roubik D.W. 1979. Nest and colony characteristics of stingless bees from French
Guiana (Hymenoptera: Apidae). J. Kans. Entomol. Soc. 52 : 443—470.

Roubik D.W. 2006. Stingless bee nesting biology. Apidologie 37 : 124-143.

Roubik D.W., Moreno J.E., Vergara C., Wittmann D. 1986. Sporadic food
competition with the African honey bee: projected impact on neotropical social

bees. J. Trop. Ecol. 2 : 97-111.

Sakagami S.F. 1975. Stingless bees (Excl. Tetragonula) from the Continental
Southeast Asia in the collection of Berince P. Bishop Museum, Honolulu. J.
Fac. Sci. Hokkaio Univ. Ser. VI Zool. 20(1) : 49-76.

Sakagami S.F. 1978. Tetragonula stingless bees of the continental Asia and Sri
Lanka. J. Fac. Sci. Hokkaido Univer. ser. VI Zool. 21 : 165-247.

Sakagami S.F. 1982. Stingless bees. In Herman H.H. (ed.), Social insects Vol. III,
361-423. New York : Academic Press.

Sakagami S.F., Inoue T., Yamane S., Salmah S. 1983. Nest Architecture and colony
composition of the Sumatran stingless bee Trigona (Tetragonula) laeviceps,

Kontyu 51 : 100-111.



105

Sakagami S.F., Inoue T., Salmah S. 1985. Key to the stingless bee species found or

expected from Sumatra. In Evolutionary ecology of insect in humid tropics,

especially in central Sumatra, 37-43. Kanazawa University, Japan.

Sakagami S.F., Inoue T., Yamane S., Salmah S. 1989. Nests of the myrmecophilous
stingless bee, Trigona moorei: how do bees initiate their nest within an arboreal

ant nest. Biotropica. 21 : 265-274.

Sambrook J., Russell D.W. 2001. Molecular Cloning: A Laboratory Manual., 3rd edn.
New York : Cold Spring Harbor Laboratory Press.

Samejima H., Marzuki M., Nagamitsu T., Nakasizuka T. 2004. The effects of human
disturbance on a stingless bee community in a tropical rainforest. Biol. Conserv.
120 : 577-587.

Sanchez V.and Keena M.A. 2009. Allozyme variation in Hemlock Wooly Adelgid
(Hemiptera: Adelgidae) from the United States and China. Ann. Entomol. Soc.
Amer. 102(3) : 539-546.

Schwarz H.F. 1939. The Indomalayan species of Trigona. Bull. Am. Mus. Nat His. 76
: 83-141.

Sheffield V.C., Beck J.S., Kwitek A.E., Sandstrom D.W., Stone E.M. 1993. The
sensitivity single-strand conformational polymorphism analysis for the

detection of single base substitutions. Genomics 16 : 325-332.

Slaa E.J., Sanchez L.A., Sandi M., Salazar W. 2000. A scientific note on the use of

stingless bees for commercial pollination in enclosures. Apidologie 31 : 141-
142.

Slaa E.J., Sanchez Chaves L.A., Malagodi-Braga K.S., Hofstede F.E. 2006. Stingless
bees in applied pollination: practice and perspectives. Apidologie 37 : 293-315.

Sihanuntavong D., Sittipraneed S., Klinbunga S. 1999. Mitochondrial DNA diversity

and population structure of the honeybee (4pis cerana) in Thailand. J. Apic.
Res 38 211-219%

Sittipraneed S., Laoaroon S., Klinbunga S., Wongsiri S. 2001a. Genetic differentiation
of the honey bee (Apis cerana) in Thailand: evidence from microsatellite

polymorphism. J. Apic. Res. 40 : 9-16.



106

Sittipraneed S., Sihanuntavong D., Klinbunga S. 2001b. Genetic differentiation of the
honey bee (dpis cerana) in Thailand revealed by polymorphism of a large
subunit of mitochondrial ribosomal DNA. Insect. Soc. 48 : 266-272.

Smith D.R., Hagen R.H. 1996. The biogeography of Apis cerana as revealed by
mitochondrial DNA sequence data. J. Kansas Entomol. Soc. 69 : 294-310.

Smith D.R., Hagen R.H. 1999. Phylogeny and Biogeography of Apis cerana
subspecies: testing alternative hypotheses. In Hoopingarner R. and Connor L.

(eds.), Apiculture for the 21st Century, 60-68. Cheshire, CT : Wicwas Press.

Smouse P.E., Peakall R. 1999. Spatial autocorrelation analysis of individual

multiallele and multilocus genetic structure. Heredity 82 : 561-573.

Sommeijer M.J., Chinh T.X., Meeuwsen F. 1999. Behavioural data on the production
of males by workers in the stingless bee Melipona favosa  (Apidae,

Meliponinae). Insectes Soc. 46 : 92-93.

Songram O., Sittipraneed S., Klinbunga S. 2006. Mitochondrial DNA diversity and

genetic differentiation of the honeybee (Apis cerana) in Thailand. Biochem.
Genet. 44 : 256-269.

Souza R.O., Moretto G., Arias M.C., Lama M.A.D. .2008. Differentiation of
Melipona quadrifasciata L. (Hymenoptera, Apidae, Meliponini) subspecies
using cytochrome b PCR-RFLP patterns. Genet. Mol. Biol. 30 : 445-450.

Starr C.K. and Sakagami S.F. 1987. An extraordinary concentration of stingless bee
colonies in the Philippines, with notes on nest structure (Hymenoptera : Apidae

: Trigona spp.). Insect. Soc. 34 : 96-107.

Tarpy D.R. 2003. Genetic diversity within honeybee colonies prevents severe
infections and promotes colony growth. Proc. R. Soc. Lond. 270 : 99-103.

Téth E, Queller D.C., Dollin A., Strassmann J.E. 2004. Conflict over male production

in stingless bees. Insectes Soc. 51 : 1-11.

Thummajitsakul S. 2008. Species identification and genetic diversity of stingless bees
Tricona pagdeni in Thailand using AFLP analysis and mitochondrial DNA

sequence. Doctor of Philosophy. Department of Biochemistry Faculty of

Science Chulalongkorn university.



107

Thummajitsakul S., Klinbunga S., Smith D. and Sittipraneed S. 2008. Genetic
diversity and population structure of Trigona pagdeni Schwarz in Thailand.

Apidologie 39 : 446-455.

Thummajitsakul S., Klinbunga S., Sittipraneed S. 2010. Development of a species-
diagnostic marker for identification of the stingless bee Trigona pagdeni
Schwarz in Thailand. Biochem. Genet. 48 : 181-192.

van der Wurff A.W.G., Chan Y.L., van Straalen N.M., Schouten J. 2000. TE-AFLP:
combining rapidity and robustness in DNA fingerprinting. Nucleic Acids Res.
8 Jell)s,

Velikova M., Bankova V., Tsvetkova U.l, Kujumgiev A., Marcuccian M.C. 2000.
Propolis of native stingless bees. Fitoterapia 71 : 693-696.

Velthuis H.H.W. 1997. The Biology of Stingless Bees. Utrecht University, Utrecht,
The Netherlands.
Velthuis H.W., Koedam K., Imperatriz-Fonseca V. 2005. The males of Melipona and

other stingless bees, and their mothers. Apidologies 36 : 169-185.

Villanueva G.R., Roubik D.W., Colli-Ucan W. 2005. Extinction of Melipona

beecheii and traditional beekeeping in the Yucatan peninsula. Bee World 86 :
35-41.

Vos P., Hogers R., Bleeker M., Reijans M. 1995. AFLP: a new technique for DNA
fingerprinting. Nucleic Acids Res. 23: 4407-4414.

Waldschmidt A.M., Salom&o T.M.F., Barros E.G., Campos L.A.O. 1997. Extraction
of genomic DNA from Melipona quadrifasciata (Hymenoptera: Apidae,
Meliponinae). Braz. J. Genet. 20 : 421-423.

Waldschmidt A.M., De Barros E. G., Campos L.A.O. 2000. A molecular marker
distinguishes the subspecies Melipona quadrifasciata quadrifasciata and

Melipona quadrifasciata anthidioodes (Hymenoptera: Apidae, Meliponinae).
Genet. Mol. Biol. 23 : 609-611.

Wattanachaiyingcharoen W ,. Jongjitvimol T, Boonthavon K., Sripromma M.,

Ruangridee M., Chutiyarat S. 2004. Species diversity and nesting sites of



108

stingless bees in Sup-Lungka Wild Life Conservation Area, Lopburee Province.
NU Sci. J. 1(1) : 63-74.

Wattanachaiyingcharoen W and. Jongjitvimol T. 2007. First record of the predator,
Pahabengkakia piliceps Miller, 1941 (Reduviidae, Harpactorinae) in stingless
bee, Trigona collina Smith, 1857 (Apidae, Meliponinae) in Thailand. Nat. Hist.
J. Chulalongkorn Univ. 7 (1) : 71-74.

Warrit N., Smith D.R., Lekprayoon C. 2006. Genetic subpopulations of Varroa mites
and their Apis cerana hosts in Thailand. Apidologie 37 : 19-30. '

Weder J.K.P., Rehbein H., Kaiser K.P. 2001. On the specificity of tuna-directed
primers in PCR-SSCP analysis of fish and meat. Eur. Food Res. Technol. 213 :
139-144.

Weir B.S. and Cockerham C.C. 1984. Estimation F-statistics for the analysis of

population structure. Evolution 38 : 1358-1370.

Whitmore T.C. 1984. Tropical rain forests of the Far East. Oxford : Oxford Scientific

Publications, Clarendon Press.

Wille, A. 1983. Biology of the stingless bees. An. Rev. Entomol. 28 : 41-64.




APPENDICES



APPENDIX A

Sample collections

Collection sites of stingless bees used in this study

MYANMAR

Abbreviations corresponding to table of sample locations; N = North, NE = Northeast,

C = Central region and S = Peninsular Thailand



Location Region Abbreviation
Ayutthaya Central AY
Bangkok Central BK
Chonburi Central CB
Chanthaburi Central CT
Kanchanaburi Central KB
Lopburi Central LB
Nonthaburi Central NB
Phetchaburi Central PB

" Prachuap Khiri Khan Central PK
Ratchaburi Central RB
Singburi Central SI
Suphanburi Central SP
Trat Central TR
Chiang Mai North CM
Kamphaeng Phet North KP
Lampang North LP
Nan North NA
Phichit North PC
Phitsanulok North PN
Phrae North PR
Sukho Thai North ST
Uthai Thani North UH
Uttaradit North UT
Buriram Northeast BR
Chaiyaphum Northeast CY
Khon Kaen Northeast KK
Maha Sarakham Northeast MK
Mukdahan Northeast MD
Nakhon Ratchasima Northeast NR
Roi Et Northeast RE
Sakhon Nakhon Northeast SN
Sisaket Northeast SS
Surin Northeast SU
Ubon Rachathani Northeast UB
Udon Thani Northeast UD
Chumphon Peninsular cr
Nakhon Si Thammarat Peninsular NT
Phatthalung Peninsular PT
Ranong Peninsular RN
Songkhla Peninsular SK
Surat Thani Peninsular SR
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Sample locations and map abbreviation of stingless bee nests used in this study



Total of 159 Tetragonilla collina were used in this study
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Code Population Province Locality
COL 1C Central Ratchaburi Muang district
COL 3C Central Kanchanaburi Sai Yok district
COL 4C Central Kanchanaburi Sai Yok district
COL %G Central Kanchanaburi Sai Yok district
COL 6C Central Kanchanaburi Sai Yok district
CeL7C Central Kanchanaburi Sai Yok district
COL 8C Central Kanchanaburi Sai Yok district
COL 9C Central Kanchanaburi Sai Yok district
CcorL 10C Central Kanchanaburi Thong Pha Phum district
COL 11¢ Central Kanchanaburi Thong Pha Phum district
CQL 12€ Central Kanchanaburi Thong Pha Phum district
cOor'13C Central Kanchanaburi Thong Pha Phum district
COL 14C Central Kanchanaburi Thong Pha Phum district
COL:ASC Central Kanchanaburi Thong Pha Phum district
COL 16C Central Kanchanaburi Thong Pha Phum district
COk 1€ Central Kanchanaburi Thong Pha Phum district
COL 18C Central Kanchanaburi Thong Pha Phum district
COL 19C Central Kanchanaburi Thong Pha Phum district
COL 20C Central Kanchanaburi Thong Pha Phum district
COL21IC Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 22C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 23C Central Prechuap Khiri Khan =~ Bang Saphan Noi district
COL 24C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 25C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 26C Central Prechuap Khiri Khan =~ Bang Saphan Noi district
COL 27C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 28C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 29C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 30C Central Prechuap Khiri Khan ~ Bang Saphan Noi district
COL 31C Central Prechuap Khiri Khan ~ Bang Saphan district
COL 32C Central Prechuap Khiri Khan ~ Bang Saphan district
COL 33C Central Chanthaburi Makham district
COL 34C Central Chanthaburi Makham district
COL 2N North Nan Pua district
COL 3N North Nan Pua district
COL 5N North Phrae Muang district
COL 6N North Phrae Muang district
COL 7N North Phrae Muang district
COL 8N North Phrae Muang district
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Code Population Province Locality
COL 9N North Uttaradit Laplae district
COL 10N North Uttaradit Laplae district
COL 1IN North Uthai Thani Nong Chang district,
COL 12N North Uthai Thani Nong Chang district,
COL 14N North Uthai Thani Nong Chang district,
COL 17N North Uthai Thani Lan Sak district
COL 19N North Uthai Thani Lan Sak district
COL 21N North Uthai Thani Lan Sak district
COL 23N North Uthai Thani Lan Sak district
COL 24N North Uthai Thani Lan Sak district
COL 26N North Kamphaeng Phet Muang district
COL 27N North Kamphaeng Phet Muang district
COL 28N North Kamphaeng Phet Muang district
COL 30N North Chiang Mai San Sai district
COL 3IN North Phichit Muang district
COL 32N North Phichit Muang district
COL 33N North Phichit Pho Thale district
COL 34N North Phichit Pho Thale district
COL 35N North Phichit Pho Thale district
COLINE Northeast Khon Kaen Nong Song Hong district
COL 2NE Northeast Khon Kaen Phra Yuen district
COL 3NE Northeast Khon Kaen Phra Yuen district
COL 6NE Northeast Khon Kaen Phra Yuen district
COL 7NE Northeast Khon Kaen Phra Yuen district
COL 9NE Northeast Khon Kaen Phra Yuen district
COL 10NE Northeast Khon Kaen Phra Yuen district
COL 12NE Northeast Khon Kaen Phra Yuen district
COL 13NE Northeast Maha Sarakham Wapi Pathum district
COL 14NE Northeast Maha Sarakham Wapi Pathum district
COL 15NE Northeast Maha Sarakham Wapi Pathum district
COL 16NE Northeast Maha Sarakham Wapi Pathum district
COL 17NE Northeast Roi Et Muang district
COL 19NE Northeast Roi Et Chaturakphak Phiman district
COL 20NE Northeast Sisaket Kanthararom district
COL 22NE Northeast Sisaket Kanthararom district
COL 26NE Northeast Sisaket Kanthararom district
COL 29NE Northeast Sisaket Kanthararom district
COL 30NE Northeast Sisaket Kanthararom district
COL 3INE Northeast Sisaket Kanthararom district
COL 35NE Northeast Surin Tha Tum district
COL 39NE Northeast Surin Tha Tum district
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Code Population Province Locality
COL 43NE Northeast Buriram Nang Rong district
COL 44NE Northeast Buriram Nang Rong district
COL 46NE Northeast Buriram Nang Rong district
COL 48NE Northeast Buriram Nang Rong district
COL 49NE Northeast Buriram Nang Rong district
COL 50NE Northeast Sakhon Nakhon Phanna Nikhom district
COL 5INE Northeast Sakhon Nakhon Phanna Nikhom district
COL 52NE Northeast Sakhon Nakhon Phanna Nikhom district
COL'SSNE Northeast Sakhon Nakhon Phanna Nikhom district
COL 56NE Northeast Chaiyaphum Phu Khiao district
COL 57NE Northeast Chaiyaphum Kaeng Khro district
COL 58NE Northeast Chaiyaphum Kaeng Khro district
COL 59NE Northeast Udon Thani Kut Chap district
COL 61INE Northeast Udon Thani Kut Chap district
COL 63NE Northeast Ubon Rachathani Phibun Mangsahan district
COL 64NE Northeast Ubon Rachathani Phibun Mangsahan district
COL 65NE Northeast Ubon Rachathani Phibun Mangsahan district
COL 66NE Northeast Ubon Rachathani Phibun Mangsahan district
COL 69NE Northeast Mukdahan Loeng Nok Tha district
COL 70NE Northeast Ubon Rachathani Sirinthon district
COL 7INE Northeast Khon Kaen Muang district
COL 2S Peninsular Chumphon Sawi district
COL 3S Peninsular Chumphon Sawi district
COL 55 Peninsular Surat Thani Kanchanadit district
COL 6S Peninsular Surat Thani Chaiya district
COL 78 Peninsular Surat Thani Chaiya district
COL 118 Peninsular Surat Thani Tha Chang district
COL 14S Peninsular Ranong Muang district
COL 15S Peninsular Ranong Muang district
COL 16S Peninsular Ranong Muang district
COL 178 Peninsular Ranong Muang district
COL 18S Peninsular Chumphon Muang district
COL 198 Peninsular Chumphon Muang district
COL 20S Peninsular Chumphon Muang district
COL 218 Peninsular Chumphon Lang Suan district
COL 228 Peninsular Chumphon Lang Suan district
COL 23S Peninsular Chumphon Lang Suan district
COL 24S Peninsular Chumphon Lang Suan district
COL 258 Peninsular Chumphon Lang Suan district
COL 26S Peninsular Chumphon Lang Suan district
COL 27S Peninsular Chumphon Thung Tako district
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Code Population Province Locality
COL 28S Peninsular Chumphon Sawi district
COL 29S8 Peninsular Chumphon Sawi district
COL 30S Peninsular Chumphon Sawi district
COL 318 Peninsular Chumphon Sawi district
COL 328 Peninsular Chumphon Muang district
COL 338 Peninsular Chumphon Muang district
COL 348 Peninsular Chumphon Muang district
COL 358 Peninsular Chumphon Phato district
COL 36S Peninsular Ranong Muang district
COL 378 Peninsular Ranong Muang district
COL 38S Peninsular Ranong Kra Buri district
COL 39S Peninsular Chumphon Muang district
COL 40S Peninsular Chumphon Muang district
COL 418 Peninsular Chumphon Tha Sae district
COL 428 Peninsular Surat Thani Chaiya district
COL 43S Peninsular Surat Thani Chaiya district
COL 448 Peninsular Surat Thani Chaiya district
COL 45S Peninsular Surat Thani Kanchanadit district
COL 478 Peninsular Surat Thani Phun Phin district
COL 48S Peninsular Surat Thani Phun Phin district
COL 49S Peninsular Surat Thani Khiri Rat Nikhom district
COL 50S Peninsular Surat Thani Khiri Rat Nikhom district
COL 528 Peninsular Surat Thani Vibhavadi district
COL 53S Peninsular Surat Thani Vibhavadi district
COL 548 Peninsular Surat Thani Vibhavadi district
COL 558 Peninsular Surat Thani Vibhavadi district
COL 56S Peninsular Surat Thani Vibhavadi district
COL 578 Peninsular Surat Thani Vibhavadi district
COL 58S Peninsular Surat Thani Tha Chana district
COL 59S Peninsular Nakhon Si Thammarat ~ Sichon district
COL 60S Peninsular Nakhon Si Thammarat ~ Sichon district
COL 618 Peninsular Nakhon Si Thammarat Muang district
COL 628 Peninsular Nakhon Si Thammarat Muang district
COL 63S Peninsular Nakhon Si Thammarat Muang district
COL 64S Peninsular Nakhon Si Thammarat Thung Song district
COL 66S Peninsular Nakhon Si Thammarat Thung Song district
COL 67S Peninsular Nakhon Si Thammarat Thung Song district
COL 68S Peninsular Nakhon Si Thammarat Thung Yai district




Total of 106 other stingless bees were used in this study
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Code Species Population Province Locality
APIO5C Tetrigona apicalis Central Ratchaburi Chom Bueng district
API06C Tetrigona apicalis Central Ratchaburi Chom Bueng district
APIO7C Tetrigona apicalis Central Ratchaburi Chom Bueng district
APIO8C Tetrigona apicalis Central Ratchaburi Suan Phueng district
APIO2N Tetrigona apicalis North Chiang Mai Hang Dong district
APIO3N Tetrigona apicalis North Chiang Mai Muang district
APII5N Tetrigona apicalis North Kamphaeng Phet Muang district
API16N Tetrigona apicalis North Kamphaeng Phet Muang district
APIO1S Tetrigona apicalis Peninsular Nakhon Si Thammarat Chang Klang district
API10S Tetrigona apicalis Peninsular Chumphon Sawi district
API112S Tetrigona apicalis Peninsular Chumphon Muang district
API13S Tetrigona apicalis Peninsular Chumphon Muang district
CANO1S Lophotrigona canifrons Peninsular Surat Thani Chaiya district
DOI14N Lepidatrigona doipaensis ~ North Chiang Mai Mae Rim district
FIMOIN Homotrigona fimbriata North Chiang Mai Muang district
FIM02NE Homotrigona fimbriata Northeast Sisaket Muang district
FIMO4NE Homotrigona fimbriata Northeast Ubon Rachathani Phibun Mangsahan district
FUS02C Tetragonula fuscobalteata  Central Kanchanaburi Sai Yok district
FUS05C Tetragonula fuscobalteata  Central Kanchanaburi Sai Yok district
FUS08C Tetragonula fuscobalteata  Central Kanchanaburi Sai Yok district
FUSOIN Tetragonula fuscobalteata  North Uttaradit Laplae district
FUSIIN Tetragonula fuscobalteata  North Chiang Mai Mae Rim district
FUSI5SN Tetragonula fuscobalteata North Phrae Wang Chin district
ITMO1S Heterotrigona itama Peninsular Songkhla Hat Yai district
ITMO03S Heterotrigona itama Peninsular Surat Thani Singhanakhon district
ITM04S Heterotrigona itama Peninsular Surat Thani Chaiya district
ITMO5S Heterotrigona itama Peninsular Surat Thani Chaiya district
LOO3N Tetragonula laeviceps North Phitsanulok Muang district
LO004N Tetragonula laeviceps North Phitsanulok Muang district
LO06N Tetragonula laeviceps North Phichit Muang district
LOO7N Tetragonula laeviceps North Phichit Muang district
LOO8N Tetragonula laeviceps North Phichit Muang district
LOISN Tetragonula laeviceps North Phrae Wang Chin district
MELAOIN Tetrigona melanoleuca North Chiang Mai Muang district
MELO01S Tetragonula melina Peninsular Surat Thani Kanchanadit district
MINO2N Tetragonula minor North Nan Pua district
MINO4N Tetragonula minor North Uttaradit Laplae district
MINO7N Tetragonula minor North Uttaradit Laplae district
MINOSN Tetragonula minor North Uttaradit Laplae district
MINIONE Tetragonula minor Northeast Ubon Rachathani Muang district
MINI1INE Tetragonula minor Northeast Ubon Rachathani Muang district
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Code Species Population Province Locality
MIN14NE Tetragonula minor Northeast Sisaket Huai Thap Than district
MINO1S Tetragonula minor Peninsular Songkhla Muang district
PAGO03E Tetragonula pagdeni Central Trat Khao Saming district
PAGOO4E Tetragonula pagdeni Central Trat Bo Rai district
PAGO09E Tetragonula pagdeni Central Chanthaburi Khlung district
PAGO10E Tetragonula pagdeni Central Chanthaburi Khlung district
PAGO12E Tetragonula pagdeni Central Chanthaburi Makham district
PAGO1SE Tetragonula pagdeni Central Chonburi Muang district
PAGO16E Tetragonula pagdeni Central Chonburi Sriracha district
PAGO001C Tetragonula pagdeni Central Nonthaburi Pak Kret district
PAG003C Tetragonula pagdeni Central Nonthaburi Pak Kret district
PAGO005C Tetragonula pagdeni Central Lopburi Muang district
PAGO007C Tetragonula pagdeni Central Lopburi Muang district
PAGO10C Tetragonula pagdeni Central Suphanburi Muang district
PAGO013C Tetragonula pagdeni Central Singburi Muang district
PAGO014C Tetragonula pagdeni Central Singburi Muang district
PAGO15C Tetragonula pagdeni Central Nakhon Nayok Banna district
PAGO016C Tetragonula pagdeni Central Bangkok Pathumwan district
PAGO017C Tetragonula pagdeni Central Bangkok Pathumwan district
PAG022C Tetragonula pagdeni Central Bangkok Chatuchak district
PAG023C Tetragonula pagdeni Central Bangkok Chatuchak district
PAG025C Tetragonula pagdeni Central Phetchaburi Banlad district
PAG026C Tetragonula pagdeni Central Phetchaburi Banlad district
PAG027C Tetragonula pagdeni Central Phetchaburi Banlad district
PAG029C Tetragonula pagdeni Central Prachuap Khiri Khan Muang district
PAG030C Tetragonula pagdeni Central Prachuap Khiri Khan Muang district
PAGO032C Tetragonula pagdeni Central Prachuap Khiri Khan Kui Buri district
PAGO038C Tetragonula pagdeni Central Prachuap Khiri Khan Sila Loi district
PAG049C Tetragonula pagdeni Central Ayutthaya Muang district
PAGO053C Tetragonula pagdeni Central Kanchanaburi Sangklaburi district
PAGO056C Tetragonula pagdeni Central Kanchanaburi Sai Yok district
PAGO057C Tetragonula pagdeni Central Kanchanaburi Sai Yok district
PAGO059C Tetragonula pagdeni Central Kanchanaburi Muang district
PAG069C Tetragonula pagdeni Central Prachuap Khiri Khan Bang Saphan district
PAGOIN Tetragonula pagdeni North Chiang Mai Hang Dong district
PAGO2N Tetragonula pagdeni North Chiang Mai Hang Dong district
PAGO3N Tetragonula pagdeni North Chiang Mai Hang Dong district
PAGO4N Tetragonula pagdeni North Chiang Mai San Sai district
PAG024N Tetragonula pagdeni North Nan Muang district
PAGO027N Tetragonula pagdeni North Sukho Thai Muang district
PAGO28N Tetragonula pagdeni North Sukho Thai Muang district
PAGO31IN Tetragonula pagdeni North Sukho Thai Sri Sum Rong district
PAGO02NE Tetragonula pagdeni Northeast Ubon Rachathani Muang district
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Code Species Population Province Locality
PAGO14NE Tetragonula pagdeni Northeast Surin Kra Pho district
PAGOI19NE  Tetragonula pagdeni Northeast Khon Kaen Nong Wag district
PAGO23NE  Tetragonula pagdeni Northeast Roi Et Chaturakphak Phiman district
PAGO026NE  Tetragonula pagdeni Northeast Surin Kra Pho district
PAG028S Tetragonula pagdeni Peninsular Chumphon Muang district
PAGO034S Tetragonula pagdeni Peninsular Chumphon Tha Sae district
PAGO035S Tetragonula pagdeni Peninsular Chumphon Muang district
PAGO039S Tetragonula pagdeni Peninsular Surat Thani Muang district
PAGO077S Tetragonula pagdeni Peninsular Surat Thani Tha Chang district
PAG092S Tetragonula pagdeni Peninsular Chumphon Thung Tako district
TERO]IN Lepidatrigona terminata North Uttaradit Laplae district
TER09C Lepidatrigona terminata Central Ratchaburi Chom Bueng district
TER1IN Lepidatrigona terminata North Lampang Some Ngam district
TERI13N Lepidatrigona terminata North Lampang Some Ngam district
TERO2NE Lepidatrigona terminata Northeast Roi Et Chaturakphak Phiman district
TERO4NE Lepidatrigona terminata Northeast Roi Et Chaturakphak Phiman district
TERO6NE Lepidatrigona terminata Northeast Ubon Rachathani Muang district
THO04C Geniotrigona thoracica Central Ratchaburi Muang district
THOO1S Geniotrigona thoracica Peninsular Songkhla Hat Yai district
THOO02S Geniotrigona thoracica Peninsular Surat Thani Chaiya district
Lfur02NE Lisotrigona furva Northeast Nakhon Ratchasima Chaloem Phra Kiat district
Lfur03C Lisotrigona furva Central Ratchaburi Suan Phueng district




APPENDIX B

TE-AFLP and SSCP Haplotypes

Forty- seven TE-AFLP patterns for the primer pair Xbal-CC/BamHI-C

Sample Population Haplotype Code Haplotype
COL 1C Central 29 0110110101h
COL 3C Central 9 0010010100h
0L, S Central 44 1110110001h
COL 6C Central 40 1110010001h
COL 8C Central 45 1110110101h
COL 10C Central 4 0000010001h
COL 13C Central 22 0110010001h
COL 14C Central 27 0110110001h
COL 16C Central 40 1110010001h
COL 20C Central 35 1010010001h
COL 21C Central 9 0010010100h
COL 24C Central 7 0010000001h
COL 26C Central 39 1110000001h
COL 27C Central 35 1010010001h
COL 28C Central 3 0000010000h
COL 30C Central 34 1010010000h
COL 31C Central 33 1000010101h
COL 32C Central 38 1100010101h
COL 33C Central 20 0110000010h
COL 34C Central 16 0100000100h
COL 2N North 43 1110100000h
COL 3N North 24 0110100000h
COL 5N North 24 0110100000h
COL 8N North 47 1111100010h
COL 9N North 22 0110010001h
COL 10N North 46 1111100000h
COL 1IN North 27 0110110001h
COL 12N North 26 0110100100h
COL 14N North 24 0110100000h
COL 23N North 30 0110110111h
COL 24N North 17 0100010001h
COL 26N North 12 0010100000h
COL 27N North 31 0111100000h
COL 30N North 15 0010110001h
COL 3IN North 21 0110000100h

COL 32N North pA 0110000100h
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Sample Population Haplotype Code Haplotype
COL 33N North 26 0110100100h
COL 34N North 21 0110000100h
COL INE Northeast 25 0110100010h
COL 2NE Northeast 13 0010100010h
COL 10NE Northeast 22 0110010001h
COL 13NE Northeast 11 0010011100h
COL 14NE Northeast 26 0110100100h
COL 17NE Northeast 24 0110100000h
COL 19NE Northeast 27 0110110001h
COL 20NE Northeast 15 0010110001h
COL 3INE Northeast 22 0110010001h
COL 35NE Northeast 25 0110100010h
COL 43NE Northeast 31 0111100000h
COL 49NE Northeast 6 0000010110h
COL 5INE Northeast 24 0110100000h
COL 52NE Northeast 28 0110110011h
COL 56NE Northeast 19 0110000000h
COL 58NE Northeast 24 0110100000h
COL 59NE Northeast 27 0110110001h
COL 61NE Northeast 14 0010100100h
COL 64NE Northeast 14 0010100100h
COL 65NE Northeast 8 0010000100h
COL 69NE Northeast 2 0000000100h
COL 70NE Northeast 23 0110010101h
COL 7INE Northeast 10 0010010101h
COL 58S Peninsular 42 1110011100h
COL 118 Peninsular 18 0100010100h
COL 16S Peninsular 8 0010000100h
COL 178 Peninsular 9 0010010100h
COL 18S Peninsular 38 1100010101h
COL 228 Peninsular 8 0010000100h
COL 26S Peninsular 4 0000010001h
COL 27S Peninsular 32 1000010100h
COL 28S Peninsular 32 1000010100h
COL 308 Peninsular 35 1010010001h
COL 328 Peninsular 36 1010010101h
COL 35S Peninsular 41 1110010101h
COL 36S Peninsular 5 0000010101h
COL 37S Peninsular 37 1100010001h
COL 38S Peninsular 37 1100010001h
COL 39S Peninsular 35 1010010001h
COL 408 Peninsular 37 1100010001h
COL 41S Peninsular 41 1110010101h
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Sample Population  Haplotype Code Haplotype
COL 428 Peninsular 35 1010010001h
COL 43S Peninsular 40 1110010001h
COL 458 Peninsular 1 0000000000h
COL 47S Peninsular 1 0000000000h
COL 48S Peninsular 36 1010010101h
COL 498 Peninsular 36 1010010101h
COL 508 Peninsular 36 1010010101h
COL 528 Peninsular 35 1010010001h
COL 538 Peninsular 34 1010010000h
COL 558 Peninsular 34 1010010000h
COL 578 Peninsular 37 1100010001h
COL 58S Peninsular 37 1100010001h
COL 598 Peninsular 40 1110010001h
COL 60S Peninsular 38 1100010101h
COL 618 Peninsular 38 1100010101h
COL 62S Peninsular 41 1110010101h
COL 66S Peninsular 40 1110010001h
COL 67S Peninsular 40 1110010001h
COL 68S Peninsular 38 1100010101h
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Seventy-nine TE-AFLP patterns for the primer pair Xbal-CT/BamHI-C

Sample Population Haplotype Code Haplotype
COL 1C Central 55 01010000000000000111h
COL 3C Central 28 00011011000000010101h
COL 5C Central : 20 00010001000110011101h
COL 6C Central 18 00010001000000010101h
COL 8C Central 24 00010001010001010101h
COL 10C Central 63 01010001100000010101h
COL 13C Central 23 00010011000000010001h
COL 14C Central 16 00010000100000011101h
COL 16C Central 22 00010010000110011101h
COL 20C Central 6 00010000000000010101h
COL 21C Central 70 01110000000000000100h
COL 24C Central 56 01010000000000001001h
COL 26C Central 64 01010010000000001001h
COL 27C Central 7/ 11010001010110011001h
COL 28C Central 54 01000101001000001001h
COL 30C Central 57 01010000000000001101h
COL 31C Central 65 01010010000000101101h
COL 32C Central 78 11010010000000101101h
COL 33C Central 30 00100000000000110000h
COL 34C Central 32 00100000001000110000h
COL 2N North 11 00010000000000110101h
COL 3N North 11 00010000000000110101h
COL 5N North 21 00010001010001010101h
COL 8N North 45 00110000010001010011h
COL 9N North 14 00010000010001010101h
COL 10N North 15 00010000010001110101h
COL 1IN North 59 01010000000000010101h
COL 12N North 6 00010000000000010101h
COL 14N North 7 00010000000000010110h
COL 23N North 46 00110000010001110101h
COL 24N North 43 00110000000000110101h
COL 26N North 41 00110000000000010101h
COL 27N North 19 00010001000000110101h
COL 30N North 18 00010001000000010101h
COL 31N North 15 00010000010001110101h
COL 32N North 11 00010000000000110101h
COL 33N North 44 00110000010001010001h
COL 34N North 11 00010000000000110101h
COL INE Northeast 42 00110000000000110001h
COL 2NE Northeast 34 00100000010001010001h

COL 10NE Northeast 40 00110000000000010001h
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Sample Population Haplotype Code Haplotype
COL 13NE Northeast 69 01101000000000110001h
COL 14NE Northeast 35 00100001000000010001h
COL 17NE Northeast 36 00100001000000110001h
COL 19NE Northeast 49 00110001000000110001h
COL 20NE Northeast 58 01010000000000010001h
COL 3INE Northeast 37 00100011000000010001h
COL 35NE Northeast 50 00110011000000010101h
COL 43NE Northeast 38 00100011000000110001h
COL 49NE Northeast 68 01100001000000111001h
COL 51INE Northeast 35 00100001000000010001h
COL 52NE Northeast 47 00110001000000010001h
COL 56NE Northeast 31 00100000000000110001h
COL 58NE Northeast 29 00100000000000010001h
COL 59NE Northeast 29 00100000000000010001h
COL 6INE Northeast 33 00100000010000010001h
COL 64NE Northeast 40 00110000000000010001h
COL 65NE Northeast 29 00100000000000010001h
COL 69NE Northeast 29 00100000000000010001h
COL 70NE Northeast 39 00110000000000010000h
COL 7INE Northeast 29 00100000000000010001h
COL 5S Peninsular 8 00010000000000011001h
COL 118 Peninsular 27 00010101000000001001h
COL 16S Peninsular 57 01010000000000001101h
COL 178 Peninsular 67 01010100010000101000h
COL 18S Peninsular 71 01110000000110011001h
COL 228 Peninsular 75 11010000100000001110h
COL 268 Peninsular 48 00110001000000011101h
COL 27S Peninsular 79 11110100001000011000h
COL 28S Peninsular 4 00000010100000010000h
COL 308 Peninsular 76 11010000110110111101h
COL 328 Peninsular 17 00010000110110111101h
COL 358 Peninsular 61 01010000001110111101h
COL 36S Peninsular 62 01010000010110111001h
COL 37S Peninsular 12 00010000000110111001h
COL 38S Peninsular 73 10010000000110011001h
COL 39S Peninsular 5 00010000000000001001h
COL 408 Peninsular 13 00010000000110111101h
COL 418 Peninsular 74 11010000000000001001h
COL 428 Peninsular 5 00010000000000001001h
COL 43S Peninsular 00010000000000101001h
COL 458 Peninsular 11 00010000000000110101h
COL 478 Peninsular 66 01010100000110111001h
COL 48S Peninsular 9 00010000000000101001h
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Sample Population Haplotype Code Haplotype
COL 498 Peninsular 5 00010000000000001001h
COL 508 Peninsular 10 00010000000000110001h
COL 528 Peninsular 72 10010000000000110001h
COL 53S Peninsular 26 00010100100000110101h
COL 558 Peninsular 25 00010100000110111101h
COL 578 Peninsular 60 01010000000110111001h
COL 58S Peninsular 60 01010000000110111001h
COL 598 Peninsular 1 00000000000000101001h
COL 60S Peninsular 51 01000000000110111101h
COL 61S Peninsular 3 00000000100000101001h
COL 62S Peninsular 24 00010100000000101101h
COL 66S Peninsular 53 01000100000110111101h
COL 67S Peninsular 52 01000000100000101001h
COL 68S Peninsular 2 00000000000110111101h




Seventeen SSCP haplotypes for 16S rRNA gene
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Sample Population Haplotype Code Haplotype
COL 1C Central 15 00100000010000000000000000000h
COL 3C Central 17 11000000000000000000000000000h
COL 4C Central L7 11000000000000000000000000000h
COL 5C Central 17 11000000000000000000000000000h
COL 6C Central 17 11000000000000000000000000000h
CeL 7C Central 17 11000000000000000000000000000h
COL8C Central 17 11000000000000000000000000000h
COL 9C Central 17 11000000000000000000000000000h
COL 10C Central 17 11000000000000000000000000000h
COL 11C Central 17 11000000000000000000000000000h
COL 12¢ Central 15 00100000010000000000000000000h
COL 13C Central 15 00100000010000000000000000000h
COL 14C Central 17 11000000000000000000000000000h
COFISC Central 17 11000000000000000000000000000h
COL 16C Central 17 11000000000000000000000000000h
COL 17C Central 17 11000000000000000000000000000h
COL 18C Central 17 11000000000000000000000000000h
COL 19C Central 17 11000000000000000000000000000h
COL 20C Central 17 11000000000000000000000000000h
COL 2N North 14 00011000000000000000000000000h
COL 3N North 14 00011000000000000000000000000h
COL 5N North 11 00000100100000000000000000000h
COL 8N North 11 00000100100000000000000000000h
COL 9N North 13 00010010000000000000000000000h
COL 10N North 13 00010010000000000000000000000h
COL 1IN North 13 00010010000000000000000000000h
COL 12N North 12 00001001000000000000000000000h
COL 14N North 12 00001001000000000000000000000h
COL 17N North 12 00001001000000000000000000000h
COL 32N North 16 10001000000000000000000000000h
COL INE Northeast 8 00000000000000110000000000000h
COL 2NE Northeast 9 00000000000011000000000000000h
COL 3NE Northeast 9 00000000000011000000000000000h
COL 9NE Northeast 9 00000000000011000000000000000h
COL 10NE Northeast 9 00000000000011000000000000000h
COL 13NE Northeast 7 00000000000000001100000000000h
COL 14NE Northeast 7 00000000000000001100000000000h
COL 17NE Northeast 3 00000000000000000000000110000h
COL 19NE Northeast 7 00000000000000001100000000000h
COL 20NE Northeast 8 00000000000000110000000000000h
COL 22NE Northeast 8 00000000000000110000000000000h
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Sample Population Haplotype Code Haplotype
COL 26NE Northeast 4 00000000000000000000011000000h
COL 3INE Northeast 8 00000000000000110000000000000h
COL 43NE Northeast 6 00000000000000000110000000000h
COL 44NE Northeast 6 00000000000000000110000000000h
COL 49NE Northeast 6 00000000000000000110000000000h
COL SINE Northeast 7 00000000000000001100000000000h
COL 52NE Northeast 3 00000000000000000000000110000h
COL 56NE Northeast S 00000000000000000001100000000h
COL 6INE Northeast 7 00000000000000001100000000000h
COL 64NE Northeast 4 00000000000000000000011000000h
COL 65NE Northeast 4 00000000000000000000011000000h
COL 69NE Northeast 7 00000000000000001100000000000h
COL 70NE Northeast 10 00000000001100000000000000000h
COL 7INE Northeast 9 00000000000011000000000000000h
COL 5S Peninsular 2 00000000000000000000000001100h
COL 118 Peninsular 2 00000000000000000000000001100h
COL 16S Peninsular 1 00000000000000000000000000011h
COL 178 Peninsular 1 00000000000000000000000000011h
COL 36S Peninsular 1 00000000000000000000000000011h
COL 378 Peninsular 1 00000000000000000000000000011h
COL 38S Peninsular 1 0000000000000000000000000001 1h
COL 428 Peninsular 2 00000000000000000000000001100h
COL 43S Peninsular 2 00000000000000000000000001100h
COL 458 Peninsular 2 00000000000000000000000001100h
COL 47S Peninsular 2 00000000000000000000000001100h
COL 48S Peninsular 2 00000000000000000000000001100h
COL 498 Peninsular 2 00000000000000000000000001100h
COL 508 Peninsular 2 00000000000000000000000001100h
COL 528 Peninsular 2 00000000000000000000000001100h
COL 538 Peninsular 2 00000000000000000000000001100h
COL 558 Peninsular 2 00000000000000000000000001100h
COL 56S Peninsular 2 00000000000000000000000001100h
COL 57S Peninsular 2 00000000000000000000000001100h
COL 58S Peninsular 2 00000000000000000000000001100h
COL 598 Peninsular 2 00000000000000000000000001100h
COL 60S Peninsular 2 00000000000000000000000001100h
COL 618 Peninsular 2 00000000000000000000000001100h
COL 628 Peninsular 2 00000000000000000000000001100h
COL 67S Peninsular 2 00000000000000000000000001100h
COL 21C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 22C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 23C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 24C Prachuap Khiri Khan 17 11000000000000000000000000000h
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Sample Population Haplotype Code Haplotype
COL 25C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 26C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 27C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 28C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 29C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 30C Prachuap Khiri Khan 7 11000000000000000000000000000h
COL 31C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 32C Prachuap Khiri Khan 17 11000000000000000000000000000h
COL 18S Chumphon 1 0000000000000000000000000001 1h
COL 20S Chumphon 1 0000000000000000000000000001 1h
COL 228 Chumphon 1 0000000000000000000000000001 1h
COL 26S Chumphon 1 00000000000000000000000000011h
COL 278 Chumphon 1 00000000000000000000000000011h
COL 28S Chumphon 1 0000000000000000000000000001 1h
COL 30S Chumphon 1 0000000000000000000000000001 1h
COL 328 Chumphon 1 00000000000000000000000000011h
COL 39S Chumphon 1 00000000000000000000000000011h
COL 40S Chumphon 1 00000000000000000000000000011h
COL 418 Chumphon 1 0000000000000000000000000001 1h
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Thirty-four SSCP haplotypes for COI gene

Sample Population Haplotype Haplotype
Code
COL IC Central 20 000000000000000000011000000000000000000000000000000000000h
COL 4C Central 20 000000000000000000011000000000000000000000000000000000000h
COL 7C Central 4 00000000000000000000000000000000000000000000001 1000000000k
COL 9C Central 15 000000000000000000000000011000000000000000000000000000000h
COL 10C Central 5 000000000000000000000000000000000000000000001 100000000000h
COL 11C Central 22 000000000000000001100000000000000000000000000000000000000h
COL 13C Central 17 000000000000000000000001100000000000000000000000000000000h
COL 15C Central 9 000000000000000000000000000000000000010000000000000000010h
COL 17C Central 19 000000000000000000010000000100000000000000000000000000000h
COL 34C Central 18 000000000000000000000110000000000000000000000000000000000h
COL 2N North 26 000000000010000000000000000000000000000000000000000000000h
COL 3N North 24 000000000000001100000000000000000000000000000000000000000h
COL 5N North 30 000000010000000000000000000000001000000000000000000000000h
COL 8N North 2.7 000000000011000000000000000000000000000000000000000000000h
COL 9N North 2] 000000000000000001000000000000000000000000000000000000100h
COL 10N North 25 000000000001000000000000000000000100000000000000000000000h
COL 1IN North 28 000000000011110000000000000000000000000000000000000000000h
COL 14N North 28 000000000011110000000000000000000000000000000000000000000h
COL 17N North 28 000000000011110000000000000000000000000000000000000000000h
COL 32N North 3 0000000000000000000000000000000000000000000000001 10000000k
COL INE Northeast 29 000000001100000000000000000000000000000000000000000000000h
COL 9NE Northeast 31 000000110000000000000000000000000000000000000000000000000h
COL 10NE Northeast 31 000000110000000000000000000000000000000000000000000000000h
COL 17NE Northeast 31 000000110000000000000000000000000000000000000000000000000h
COL 19NE Northeast 2 000000000000000000000000000000000000000000000000001 100000h
COL 26NE Northeast 1 000000000000000000000000000000000000000000000000000011000h
COL 31INE Northeast 11 0000000000000000000000000000000000 1 1000000000000000000000h
COL 44NE Northeast 31 000000110000000000000000000000000000000000000000000000000h
COL SINE Northeast 31 000000110000000000000000000000000000000000000000000000000h
COL 61NE Northeast 31 000000110000000000000000000000000000000000000000000000000h
COL 58 Peninsular 8 000000000000000000000000000000000000001 100000000000000000h
COL 118 Peninsular 12 000000000000000000000000000001 100000000000000000000000000h
COL 178 Peninsular 32 000011000000000000000000000010000000000000000000000000000h
COL 38S Peninsular 32 000011000000000000000000000010000000000000000000000000000h
COL 428 Peninsular 33 001100000000000000000000000000000000000000000000000000000h
COL 43S Peninsular 33 001100000000000000000000000000000000000000000000000000000h
COL 458 Peninsular 14 00000000000000000000000000001 1000000000000000000000000000h
COL 47S Peninsular 28 000000000000000010000000000000000000000000010000000000000h
COL 48S Peninsular 10 0000000000000000000000000000000000001 10000000000000000000h
COL 49S Peninsular 10 0000000000000000000000000000000000001 10000000000000000000h
COL 50S Peninsular 10 0000000000000000000000000000000000001 10000000000000000000h
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Sample Population Haplotype Haplotype
Code
COL 528 Peninsular 14 00000000000000000000000000001 1000000000000000000000000000h
COL 538 Peninsular 14 00000000000000000000000000001 1000000000000000000000000000h
COL 558 Peninsular 33 001100000000000000000000000000000000000000000000000000000h
COL 568 Peninsular 10 000000000000000000000000000000000000110000000000000000000h
COL 578 Peninsular 10 0000000000000000000000000000000000001 10000000000000000000h
COL 58S Peninsular 10 0000000000000000000000000000000000001 10000000000000000000h
COL 59S Peninsular 12 000000000000000000000000000001 100000000000000000000000000h
COL 60S Peninsular 12 000000000000000000000000000001100000000000000000000000000h
COL 618 Peninsular 33 001100000000000000000000000000000000000000000000000000000h
COL 628 Peninsular 33 001100000000000000000000000000000000000000000000000000000h
COL 67S Peninsular 33 001100000000000000000000000000000000000000000000000000000h
COL21C Prachuap Khiri Khan 15 000000000000000000000000011000000000000000000000000000000h
COL 22C Prachuap Khiri Khan 17 000000000000000000000001100000000000000000000000000000000h
COL 23C Prachuap Khiri Khan 17 000000000000000000000001100000000000000000000000000000000h
COL 24C Prachuap Khiri Khan 16 000000000000000000000000100000000000000000000000000000001h
COL 26C Prachuap Khiri Khan 17 000000000000000000000001100000000000000000000000000000000h
COL 27C Prachuap Khiri Khan 17 000000000000000000000001100000000000000000000000000000000h
COL 29C Prachuap Khiri Khan 17 000000000000000000000001100000000000000000000000000000000h
COL 30C Prachuap Khiri Khan 17 000000000000000000000001 100000000000000000000000000000000h
COL 31C Prachuap Khiri Khan 22 000000000000000001 100000000000000000000000000000000000000h
COL 32C Prachuap Khiri Khan 15 000000000000000000000000011000000000000000000000000000000h
COL 18S Chumphon 10 0000000000000000000000000000000000001 10000000000000000000h
COL 20S Chumphon 8 000000000000000000000000000000000000001100000000000000000h
COL 228 Chumphon 6 000000000000000000000000000000000000000001100000000000000h
COL 26S Chumphon 34 110000000000000000000000000000000000000000000000000000000h
COL 27S Chumphon 13 000000000000000000000000000010010000000000000000000000000h
COL 28S Chumphon 7 000000000000000000000000000000000000000011000000000000000h
COL 308 Chumphon 7 00000000000000000000000000000000000000001 1000000000000000h
COL 328 Chumphon 14 000000000000000000000000000011000000000000000000000000000h
COL 398 Chumphon Ul 0000000000000000000000000000000000000000 1 1000000000000000h
COL 408 Chumphon 10 0000000000000000000000000000000000001 10000000000000000000h
COL 418 Chumphon 14 000000000000000000000000000011000000000000000000000000000h




Thirty-four SSCP haplotypes for cytb gene
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Sample Population Haplotype Haplotype
Code
COL i Central 2 00000000000000000000000000000010000100h
COL 3C Central 13 00000000000010000000000000000010000000h
COL 5C Central 13 00000000000010000000000000000010000000h
COL 6C Central 13 00000000000010000000000000000010000000h
COL 8C Central 13 00000000000010000000000000000010000000h
COL 9C Central 13 00000000000010000000000000000010000000h
COL 10C Central 13 00000000000010000000000000000010000000h
COL_ 12C Central 13 00000000000010000000000000000010000000h
COL 13C Central 13 00000000000010000000000000000010000000h
COL 14C Central 13 00000000000010000000000000000010000000h
COL 16C Central 2 00000000000000000000000000000010000100h
COL 17C Central 13 00000000000010000000000000000010000000h
COL 18C Central 2 00000000000000000000000000000010000100h
COL 20C Central 2 00000000000000000000000000000010000100h
COL 34C Central 31 01000010000000000000000000000000000000h
COL 2N North 23 00000100000000001000000000000000000000h
COL 3N North 23 00000100000000001000000000000000000000h
COL 7N North 11 00000000000000000000100000000000100000h
COL 8N North 11 00000000000000000000100000000000100000h
COL 9N North 25 00010000000000000000000000000000100000h
COL 1IN North 30 01000001000000000000000000000000000000h
COL 12N North 1 0000000000000000000000000000000000001 1h
COL 14N North 1 0000000000000000000000000000000000001 1h
COL 17N North 33 10000000100000000000000000000000000000h
COL 32N North 29 00100010000000000000000000000000000000h
COL INE Northeast 21 00000000100000000000001000000000000000h
COL 2NE Northeast 17 00000000000010000100000000000000000000h
COL 3NE Northeast 17 00000000000010000100000000000000000000h
COL 9NE Northeast 17 00000000000010000100000000000000000000h
COL 10NE Northeast 17 00000000000010000100000000000000000000h
COL 13NE Northeast 7 00000000000000000000000100000001000000h
COL 15NE Northeast 7 00000000000000000000000100000001000000h
COL 17NE Northeast 17 00000000000010000100000000000000000000h
COL 19NE Northeast 17 00000000000010000100000000000000000000h
COL 20NE Northeast 27 00010000000000100000000000000000000000h
COL 22NE Northeast 27 00010000000000100000000000000000000000h
COL 26NE Northeast 34 10000100000000000000000000000000000000h
COL 31INE Northeast 4 00010000000000100000000000000000000000h
COL 44NE Northeast 7/ 00000000000000000000000100000001000000h
COL 49NE Northeast 7 00000000000000000000000100000001000000h
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Sample Population Haplotype Haplotype
Code
COL 5INE Northeast 7 00000000000000000000000100000001000000h
COL 52NE Northeast 8 00000000000000000000001000000010000000h
COL 56NE Northeast 19 00000000010000000000000000000000000000h
COL 61INE Northeast 17 00000000000010000100000000000000000000h
COL 64NE Northeast 28 00010000000001000000000000000000000000h
COL 65NE Northeast 28 00010000000001000000000000000000000000h
COL 69NE Northeast 8 00000000000000000000001000000010000000h
COL 70NE Northeast 20 00000000010100000000000000000000000000h
COL 7INE Northeast 8 00000000000000000000001000000010000000h
COL 58 Peninsular 4 00000000000000000000000010000000010000h
COL 118 Peninsular 5 00000000000000000000000010000010000000h
COL 16S Peninsular 3 00000000000000000000000001000000001000h
COL 178 Peninsular 3 00000000000000000000000001000000001000h
COL 36S Peninsular 6 00000000000000000000000010000100000000h
COL 37S Peninsular 3 00000000000000000000000001000000001000h
COL 38S Peninsular 3 00000000000000000000000001000000001000h
COL 428 Peninsular 6 00000000000000000000000010000100000000h
COL 43S Peninsular 6 00000000000000000000000010000100000000h
COL 478 Peninsular 5 00000000000000000000000010000010000000h
COL 48S Peninsular S 00000000000000000000000010000010000000h
COL 498 Peninsular 5) 00000000000000000000000010000010000000h
COL 508 Peninsular 5 00000000000000000000000010000010000000h
COL 528 Peninsular 5 00000000000000000000000010000010000000h
COL 53S Peninsular 5 00000000000000000000000010000010000000h
COL 558 Peninsular 5 00000000000000000000000010000010000000h
COL 56S Peninsular 5 00000000000000000000000010000010000000h
COL 578 Peninsular S 00000000000000000000000010000010000000h
COL 598 Peninsular 6 00000000000000000000000010000100000000h
COL 60S Peninsular 6 00000000000000000000000010000100000000h
COL 618 Peninsular 15 00000000000010000000000000001000000000h
COL 628 Peninsular 6 00000000000000000000000010000100000000h
COL 67S Peninsular 6 00000000000000000000000010000100000000h
COL 21C Prachuap Khiri Khan 32 01001000000000000000000000000000000000h
COL 24C Prachuap Khiri Khan 32 01001000000000000000000000000000000000h
COL 25C Prachuap Khiri Khan 32 01001000000000000000000000000000000000h
COL 27C Prachuap Khiri Khan 32 01001000000000000000000000000000000000h
COL 28C Prachuap Khiri Khan 32 01001000000000000000000000000000000000h
COL 29C Prachuap Khiri Khan 32 01001000000000000000000000000000000000h
COL 31C Prachuap Khiri Khan 26 00010000000000010000000000000000000000h
COL 32C Prachuap Khiri Khan 26 00010000000000010000000000000000000000h
COL 18S Chumphon 14 00000000000010000000000000000100000000h
COL 20S Chumphon 14 00000000000010000000000000000100000000h
COL 228 Chumphon 22 00000001000000000000000000000000010000h
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Sample Population Haplotype Haplotype
Code
COL 26S Chumphon 22 00000001000000000000000000000000010000h
COL 2378 Chumphon ] 00000000000000000000010000000001000000h
COL 28S Chumphon 10 00000000000000000000010000010000000000h
COL 30S Chumphon 16 00000000000010000000000000100000000000h
COL 328 Chumphon 12 00000000000000000001000000100000000000h
COL 39S Chumphon 18 00000000001000000010000000000000000000h
COL 408 Chumphon 24 00001000010000000000000000000000000000h
COL 418 Chumphon 6 00000000000000000000000010000100000000h
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