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APPENDIX 1

Thailand Map indicate sampling locations of/E cerana

North-East

Central



APPENDIX 2

BLAST result of ITS region of nuclear ribosomal RNA gene ofa. cerana

Score

Sequences producing significant alignments: (bits)
. . . ‘ 844

gbit2ss29icLsreA cladosporium cladosporioides ribosomal RNA gen.1. 833
. 801

gblAF0356741AF035674 Loboa 10boi internal transcribed spacer 1,.. . 135

gbIL25431ICLSRGC cladosporlum herbarum ribosomal RNA gene fragment 726
gblL2s4321cLsrep cladosporium oszporum ribosomal RNA gene frag... 724

gb IL254331cLsRGE cladosporium sp

derospermum ribosomal RNA gene. 718
333

gbiAF0132261 Hormonema dematioides 185 rivosomal RNA gene, part... 327
goitzs4sorcLsres cladosporium fulvum rivosomal RNA gene fragment 317

gbiar0277631 Dothidea hippophaeos ces 1s86.56 185 ribosomal RNA . 315

315

315

embly15966icTY 15966 Cladosporium tenuissimum s.ss (RNA gene and partial

Score =
ldentities
Strand =
Query: 4
Sbjct: 22
Query: 64
Sbjct: 82
Query: 123
Shjct: 142
Query: 183
Sbjct: 202
Query: 243
Sbjct: 262
Query: 302
Shijct 322
Query: 362
Sbhijct: 382

internal transcribed spacers 1 and 2
Length = 573

844 bits (426), Expect = 0.0

= 4971513 (96%), Gaps = 7/513 (1%)

Plus [ Plus

itgaacctgciqglliiq tcattacaagtga cataa

gtgaacctgcggagggatcattacaagtgaccccggtctaaccaccgggatgttcataac
ccttti itccgactctgttgi Igfi; gaccctgccttcr Hilq ccgg
IRIRENIREINAN IIIIIIIII NIRRTl NN
cotttgttgteccgactetgttgccetecgggoocgaccectgecttegggegogggetecgy

tcaaacte cagtctgagtaaacttaattaataaatta
gllfil IIIII {NINTRL II ik I| i II Ilq IR |

gtggacacttcaaactcttgcgtaactttggagtctgagtaaacttaattaataaattaa

tttcaacaacgga ttgittctcgcatcgatlgl |ﬁaacg| agclg aatgci 1

TR e e hir o LTI T

aacttttaacaacggatctettggttctggeatcgatgaagaacgeagecgaaatgcgata

agtaatgtgaattgcagaattcagtcaatcatcgaatottt-aacgceacattgegeccce
CEETE et ettt e erete et et et

agtaatgtgaattggagaattcagtgaatcatcgaatctttgaacgecacattgegeccce

tggtattccgfgggill |1cct(i” |? |(i|i;tca ttcaccactcaagectege

tggtattccgggoggcatgectgttcgagegtcatttcaccactcaagectegettggta

LN TR TR T R N TR TR AR TR TR R TR

ttgggcaacgeggtecgceceg-gtgectcaaatcgaccggetggotettctgteccctaag

WA NN S R RGN

a
I

p
Value

o o o o

0
0
0.
0
0.0
0.0
2.8
le-87
le-84
5e-84

5e-84
5¢-84

63

12

141

182

201

261
301

321

120
|

440

82



Query:
Shjct:
Query:

Sbijct:

ghlL254291CLSRGA cladosporiui

Score =

ldentities
Strand =
Query: 1
Sbjct: 145
Query: 61
Sbjct: 205
Query: 121
Sbhjct: 265
Query: 181
Sbhjct 325
Query: 241
Sbjct: 385
Query: 300
Sbjct: 445
Query: 360
Sbjct: 505
Query: 419
Sbjct: 565
Query: 477
Sbjct: 623

421

441

479

500

L RNRIA

IR TR NI

TN

cgtmtggaaactancgctaaagggtgHcgggaggctacgccgtaaaa caaccccat

R .

ttctaaggttgacctcggatcaggtagggatac 532

Length =689

833 bits (420), Expect = 0.0

= 496/515 (96%), Gaps = 6/515 (1%)

Plus [ Plus

AN RN RN AR R TR

gtagtgaacctgcggagggatcattacaagtgacccceggtctaaccaccgggatgttcat

O s e e ey i

NIRRT R

aaccctttgttgtccgactetgttgecctceggggegaccctgecttcgggegotggetee

gggtggacacttcaaactcttgcgtaactttgcagtctgagtaaacttaattaataaatt

LRI I e e e i i e i eeem i e it el
gggtggatacttcaaactettgecgtaactttgcagtetgagtaaacttaattaataaatt

aad ttcaacaacgg atctett ttectce catc aac cagc aaatg
IR NI R R R AR A AR AT RN

aaaacttttaacaacgtatctettggttctggeategatgaagaacgeagcgaaatgega

aatgg aatcatec aatcttt-aacgcacatt C CCC
IR R R R R R R RN RN
taagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecec
cectggtattecggyg ttc cgtecatttcaccactcaagectege
ISR R A R RN NN NI RNIATR

cctggtattccggggggceatgectgttcgagegteatttcaccactcaagectegettgy

tattg caac ccgcegtgecteaaate
NN R R NN

(NRIRIRER

el

gtettetgteecct

tattgggcaacgeggtcegecggtyggcctcaaategaccggetgggtcttetgteeccta

RGN R R

a0 —

tacgccgtaaaaccaaacec

[
Il

agegttgtggaaactattcgctaaaggotgttcgggaggcetacg-cgtaaaa-caaccce

atttctaaggttgacctecggatcaggtagggatac
T e e e e e

atttctaaggttgacctecggatcaggtagggatac

511

657

499

cladosporioides ribosomal KNA gene fragment

60

204

120

264

180

324

240

384

299

444

359

504

564

476

622

83



APPENDIX 3

Collection ofE cerana from the North of Thailand

Code of
Colonies
N1
N2
N3
N5
N6
N7
N9
N12
N13
N14
N15
N16*
N17
N18
N19
N20
N21
N22
N23
N24*
N25
N26
N27
N28*
N29
N30

Sampling area

Muang, Lamphun

Muang, uttaradit

Muang, Uttaradit

Muang, Lamphun

Muang, Lamphun

San pa tong, Chiang mai

San pa tong, Chiang mai

San pa tong, Chiang mai
Hang dong, Chiang mai
Muang, Uttaradit

Muang, Phitsanulok

Muang, Phitsanulok

Muang, Phitsanulok

Phayuha khiri, Nakhon sawan
Phayuha khiri, Nakhon sawan
Manorom, Chai nat

Wat sing, Chai nat

Muang, Chai nat

Banphot phisai, Nakhon sawan
Banphot phisai,Nakhon sawan
Banphot phisai,Nakhon sawan
Muang, Kamphaeng phet

Ban tak, Tak

Ban tak, Tak

Sam ngao, Tak

Sam ngao, Tak

Size

LocusA28
118/125
118/118

ND
115/115
125/125
118/118
118/118
115/118
118/121

ND
115/120
118/125
108/118
115/118
115/121
113/120
116/116
118/118
120/120

117/120
114118
118/120

of allele
LocusA107
167/167
167/167
167/167
165/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
165/165
167/167
167/167
ND
167/167
167/167
167/167
167/167
167/167
167/167
167/167
169/169
158/161

(bp)
LocusAl113
186/186
186/186
186/196
186/186
186/186
186/196
186/186
186/196
186/186
186/186
182/186
186/196
186/186
186/186
186/196
186/186
186/186
182/186
186/186
186/186
ND

186/196
186/196
186/186
186/196
182/196

84

Composite haplotype

I
ND
AAA
ND
AAA
AAA
AAA
AAA
ND
AAA
BAA
AAA
ADA
AAA
ND
AAA
AAA
AAG
AAA
AAA
ND
AAA
AAA
AAA
AAA
AAA
AAA

I
AAA
AAA

ND
ND
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
ND
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
ND
ACA
ND

m
ND
ND
ND
AAC
ND
ND
AAC
ND
AAC
ND
AAB
AAC
ND
ND
ND
ND
ND
AAC
ND
AAD
ND
ND
AAC
ND
ND
AAD



Code of Sampling area

Colonies
N31 Sam ngao, Tak
N32 Thoen, Lampang
N33 Thoen, Lampang
N35 Mae tha, Lampang
N36 Mae tha, Lampang
N37 Doi saket, Chiang mai
N38 Doi salcet, Chiang mai
N39 Doi saket, Chiang mai
N40 Doi saket, Chiang mai
N41 Wiang pa pao, Chiang mai
N42 Wiang pa pao, Chiang mai
N43 Wiang pa pao, Cltiang mai
N44 Ngao, Lampang
N45 Sungmen, Phrae
N46 Sungmen, Phrae
N47 Sungmen, Phrae
N48 Sungmen, Phrae
N49 Chom thong, Chiang mai
N50 Chom thong, Chiang mai
N51 Bang rakam, Chiang mai
N52 Bang rakam, Chiang mai

I
n

Size

132132
110120
117/119
112120

1121
8/1
119/119
121/129
118/124
118/120
115/115
118/118
114/119
1121117
119/119
120120
114/119
115/121
118/118
118/124
118/124

of allele
LocusA28  LocusA107

167/167
156/167
ND
167/167
167/167
167/167
167/167
157/167
167/167
167/167
167/167
ND
158/167
157/167
167/167
167/167

(bp)

LocusA113

186/196
186/196
186/186
186/186
186/196
ND
186/186

8

Composite haplotype

I
ND
AAA
ND
ND
AAA
AAA
ND
AAA
ND
AAA
AAA
AAA
AAA
AAA
AAA
ND
AAA
ND
ND
ND
ND

n
ND
AAA
ND
ND
AAA
AAA
AAA
AAA
ND
ACA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
ND
ND
ND
ND

m
ND
AAC
ND
AAE
ND
AAC
ND
ND
AAC
AAC
ND
AAB
AAC
AAB
ND
AAB
ND
ND
ND
ND
ND

= Composite haplotype of ATPase6-ATPase8 gene of mtDNA digested with Taql, Sspland Vspl (Songram, 1997)
= Composite haplotype of SRNA gene , IrFFNA gene and inter coi-con of mtDNA digested with O ral

(Sihanuntavong, 1997)

[l = Composite haplotype of mtDNA control region digested with Taql, Rsaland H injl (Pootong, 1999)

ND = non determined

*

= ITS amplified product of 580 bp was sequenced



Collection ofA. cerana from the Central of Thailand

Code of
Colonies
Cl
C2
C3
C4
C5
C6
CI¥
C8
o
Clo
cli
C12*
C13
Cl4
C15*
Cl6*
Cl7
C18
C20
caLx
C25
C26
C21
C28
C29
C30
C33
C34
C35
C36

Sampling area

Phrapradaeng, Samut prakan
Kamphaengsan, Nakhom patliom
Dan chang, Suphan buri

Muang, Samut songkhram
Muang, Samut songkhram
Muang, Samut songkhram
Phrapradaeng, Samut phakan
Den turn, Nakhom pathom

Dan chang, Suphan buri

Dan chang, Suphan buri

Pong nam ron, Chanthaburi
Makham, Chanthaburi

Makham, Chanthaburi

Makham, Chanthaburi

Muang, Trat

Khao saming, Trat

Khao saming, Trat

Muang, Trat

Sam roi yod, Prachuap khiri khan
Sam roi yod, Prachuap khiri khan
Mae krong, Samut songkhram
Mae krong, Samut songkhram
Mae krong, Samut songkhram
Mae krong, Samut songkhram
Mae krong, Samut songkhram
Muang, Samut sakhom

Cha-am, Phetchaburi

Hua hin, Prachuap khiri khan
Hua hin, Prachuap khiri khan
Pran buri, Prachuap khiri khan

Size

of allele

LocusA28  LocusA107

118/118

120/120
118/118

167/167

167/167
161/166
157/157

(bp)
LocusA113
186/196
ND

186/186
182/186
196/196
6/196
186/196
186/186
182/1
/
/
/
/

oD
—

1
186
186/186

86

Composite haplotype

I
ADA
AAA
AAA
AAA
AAA
AAH
ADA
AAA
AAA
ADA
AAA
AAA
AAA
AAA
AAA

ND
ND
AAA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

n
AAA
AAA
ADA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA

ND
ND
ND
ND

m
ND
ND
ND
ND
ND
ND
ND
AAD
AAC
AAD
ND
AAC
ND
ND
ND
AAC
ND
AAD
AAB
ND
AAB
ND
AAC
AAB
ND
ND
AAB
AAD
ND
AAD



Code of Sampling area
Colonies
C37 Kui buri, Prachuap khiri khan
C38 Muang, Prachuap khiri khan
C39 Thap sakae, Prachuap khiri khan
C40 Thap sakae, Prachuap khiri khan
C4L Bang saphan, Prachuap khiri khan
C42 Bang saphan, Prachuap khiri khan
C43 Bang saphan, Prachuap khiri khan
Cd4 Bang saphan, Prachuap khiri khan
C45 Bang saphan, Piachuap khiri khan
C46 Thap sakae, Prachuap khiri khan
C47 Muang, Samut songkhram
C48 Muang, Samut songkhram
C49 Muang, Samut songkhram
C50 Muang, Samut songkhram
Cs1 Muang, Samut songkhram
C52 Muang, Samut songkhram
C53 Muang, Samut songkhram
ChH4 Muang, Samut songkhram
C55 Muang, Samut songkhram
C56 Muang, Samut songkhram
C57 Muang, Samut songkhram
C58 Muang, Samut songkhram
C59 Muang, Samut songkhram
C60 Muang, Samut songkhram

I
n

HI

ND

*

Size
LocusA28
121/121
1147120
119/125
121/125
109/121
119/119
ND
121/125
116/119
115/117
1171123
119/123
116/118
119/122
1231127
118/121
115/120
121/121
116/116
ND
1201120
123/126
116/119
116/127

of allele
LocusA107
167/167
167/167
157/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
159/167
159/167
167/167
167/167
167/167
167/167
167/167
167/167
159/167
159/159
156/159
167/167
167/167

(bp)
LocusAl113
186/186
186/186
186/196
182/186
186/196
186/196
ND
186/186
196/196
182/186
182/182
182/186
182/186
186/186
182/196
186/186
186/186
186/186
186/1 96
186/186
182/186
186/186
182/186
182/186

87

Composite haplotype
I m
ND ND AAD
ND ND AAB
ND ND AAB
ND ND ND
ND ND AAB
ND ND ND
ND ND AAB
ND ND ND
ND ND AAD
ND ND AAB
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

= Composite haplotype of ATPase6-ATPase8 gene of mtDNA digested with Taql, Sspland Vspl (Songram, 1997)

= Composite haplotype of SRNA gene , IrRNA gene and inter coi-con of mtDNA digested with .Oral

(Sihanuntavong, 1997)

Composite haplotype of mtDNA control region digested with Taql, Rsal and H injl (Pootong,1999)

non determined

ITS amplified product of 580 bp was sequenced



Collection of £ cerana from the North-EastofThailand

Code of
Colonies

NE1
NE2
NE3
NE14
NE15
NE 16
NEL7
NE18
NE19
NE20
NE21
NE22
NE23
NE24*
NE25
NE26*
NE27
NE28
NE29
NE30*
NE31
NE32
NE33
NE34
NE35*
NE36
NE39
NE40
NE41
NE42

Sampling area

Na haeo, Loai

Na haeo, Loal

Na haeo, Loai

Muang, Khonkaen

Muang, Khonkaen

Chum phae, Khonkaen

Chum phae, Khonkaen

Chum phae, Khonkaen

Chum phae, Khonkaen

Ubol ratana, Khonkaen

Non sang, Nong bua lamphu

Non sang, Nong bua lamphu

Non sang, Nong bua lamphu
Nong aso, Udon thani
Muang, Udon thani
Muang, Udon thani
Muang, Udon thani
Muang, Nong khai

Muang, Nong khai

Nong han, Udon thani

Phang khon, Sakon nakhon

Nong bun nak, Naklion ratchasima
Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Kranuan, Khonkean

Kranuan, Khonkean

Kranuan, Khonkean

Kranuan, Khonkean

Prakhon chai, Buriram

Size
LocusA28
112/119
115/115
119/119
115/123
118/118
119/119
120/126
108/112
114/119
121/121
118/120
115/120
1200127
119/123
119/119
119/127
116/116
121/121
120/123
1221127
119/119
1141127
119/119
121127
108/125
121/121
117/121
115/117
118/122

1201120

of allele
LocusA107
167/167
167/167
167/167
167/167
167/167
167/167
156/167
167/167
167/167
167/167
167/167
167/169
167/169
159/167
156/167
158/167
167/167
156/159
165/165
157/167
167/167
167/167
167/167
167/167
167/167
159/166
159/167
167/167
167/167
167/167

(bp)
LocusA113
186/186
186/196
186/196
186/186
186/186
186/186
186/186
186/196
196/196
186/186
186/186
186/196
182/186
196/196
196/196
186/186
186/186
186/186
186/196
186/186
ND
ND
186/186
186/186
196/196
186/196
186/186
186/186
186/186
186/186

88

Composite haplotype

I
ND
ND

AAA
AAA
ADA
AAA
AAA
AAH
AAH
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
ND
ND
ND
ND
ND
ND

n
ND
AAA
AAA
AAA
AAA
AAA
AAA
AAD
ND
ACA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
AAA
ND
ND
ND
ND
ND
ND
ND

m
ND
ND
ND
ND
AAE
ND
ND
ND
ND
ND
AAF
ND
AAB
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Code of
Colonies
NE43
NE44
NE45
NE46
NE47
NE52
NE55
NE56
NE57
NE59
NE60
NE61
NEG62
NE63
NEG64
NEG5
NEG66
NE70
NET1
NE72
NET3
NE74
NET5
NE76

Sampling area

Prakhon chai, Buriram

Prakhon chai, Buriram

Prakhon chai, Buriram

Prakhon chai, Buriram

Prakhon chai, Buriram
Rattanaburi, Surin

Prasat, Surin

Prasat, Surin

Prasat, rin

Prasat, Surin

Prasat, Surin

Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Nong bun nak, Nakhon ratchasima
Thawatchaburi, Roiet
Thawatchaburi, Roiet

Warin chamrab, Ubon ratchathani
Muang, Si sa ket

Muang, Kalasin

Muang, Khonkaen

Muang, Khonkaen

Size
LocusA28
114/118
118/126
114/118
114/114
119/119
118/125
119/120
120/126
126/126
126/126
126/126
118/120
120/122
116/120
121/122
1171122
117/118
126/126
122/126
115/126
118/120
115/120
119/120
120/126

of le
LocusA 107
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
159/167
159/167
159/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
159/167
167/167
167/167

(bp)

LocusA113
186/196
196/196
196/196
196/196
186/196
186/196
186/186
186/186
186/186
186/196
186/186
186/186
186/186
186/186

186/186
196/196
186/196
196/196
186/186
186/186

89

Composite haplotype
I n I
ND ND AAC
ND ND ND
ND ND ND
ND ND ND
ND ND AAD
ND ND AAD
ND ND AAB
ND ND AAB
ND ND ND
ND ND ND
ND ND ND
ND ND AAB
ND ND AAB
ND ND AAD
ND ND AAB
ND ND ND
ND ND AAD
ND ND AAB
ND ND ND
ND ND AAB
ND ND ND
ND ND ND
ND ND AAB
ND ND ND

| = Composite haplotype of ATPase6-ATPase8 gene of mtDNA digested with TaqL, Sspland Vspl (Songram, 1997)
n = Composite haplotype of SRNA gene , LrRNA gene and inter COI-COn of mtDNA digested with D ral
(Sihanuntavong, 1997)

in = Composite haplotype of mtDNA control region digested with TagL, Rsa\and Hinfi. (Pootong,1999)

ND = non determined

= ITS amplified product of 580 bp was sequenced



Collection ofA. cerana from the South of Thailand.

Code of
Colonies

Sl
2
83
4
5
S6
8
9
S10
S11
S13
S14
515
516
817
518
S19
S20
S21
S22*
S23
S24
S25
26
2
28
S29
S30
83l
S32

Sampling area

Thalang, Phuket
Muang, Chumphon
Muang, Chumphon
Tha chana, Suratthani
Muang, Chumphon
Tha chana, Suratthani
Tha chana, Suratthani
Tha chana, Suratthani
Tha chana, Suratthani
Muang, Phuket
Muang, Phuket
Thalang, Phuket
Thalang, Phuket
Muang, Phuket

Sawi, Chumphon
Sawi, Chumphon
Sawi, Chumphon
Sawi, Chumphon
Muang, Chumphon
Muang, Chumphon
Muang, Chumphon
Muang, Chumphon
Kra buri, Ranong
Kra buri, Ranong
Kapoe, Ranong
Kapoe, Ranong
Kapoe, Ranong
Kapoe, Ranong
Muang, Ranong
Muang, Ranong

Size
LocusA28

116/120
121125
117/123
123/128
120/120
114/122
118/124
118/121
ND
121/121
116/126
117/119
ND
126/130
115/117
118/118
119/119
ND
114/114
114119
114/118
124/128
116/126
117/123
114/118
1217121
121/125
119/124
118/121
1177125

of allele
LocusA107

167/167
167/167
167/167
169/169
167/167
167/169
167/167
167/169
159/169
167/167
166/167
167/169
167/167
167/167
167/167
167/167
167/167
167/169
161/169
167/167
155/167
167/169
167/167
167/169
167/167
167/167
169/169
167/167
155/167
167/169

(bp)

LocusA113

186/196
196/196
186/196
196/196
186/186
186/196
196/196
186/186
196/196
ND
186/196
196/196
186/186
196/196
186/186
186/196
186/186
186/186
186/196
186/186
186/196
186/196
196/196
186/196
186/196
186/196
196/196
186/196
186/186
186/196

9%

Composite haplotype

I
BBB
CED
BBB
ND
ND
BBB
ND
ND
BBB
ND
BBB
BBB
BBB
BBB
BBB
BBB
ND
BBB
BBB
BBB
BBB
ND
BBB
ND
ND
BBB
BBB
BBB
BBB
ND

n
ND
AEF
ND
ND
ND
ND
ND
ND
ND
BBB
ND
ND
ND
ND
ND
BBB
ND
ND
ND
ND
BBB
BBB
ND
ND
ND
BBB
ND
BBB
BBB
BBB

ra
ND
ND
ND
BBA
ND
BBA
BBA
BBA
BBA
ND
BBA
ND
ND
BBA
BBA
ND
ND
ND
ND
BBA
ND
ND
ND
ND
BBA
ND
BBJ
ND
BBA
BBA



Code of
Colonies
§33
34
35
36
S37
38
39
40
41
42
43
44
45
S46
47
S48
49
S50
Sh1
S52
SH3
54
S55
556
S57
S58
59*
60
S61
62
563
S64
S65*

Sampling area

Khuraburi, Phang nga
Khuraburi, Phang nga
Phanom, Suratthani

Ao luk, Krabi

Ao luk, Krabi

Ao luk, Krabi

Ao luk, Krabi

Ao luk, Krabi

Muang, Krabi

Muang, Krabi

Muang, Krabi

Muang, Krabi

Muang, Krabi

Nua khlohg, Krabi

Nua khlohg, Krabi

Nua khlohg, Krabi

Nua khlohg, Krabi
Khao phanom, Krabi
Thung yai, Nakhon  thammarat
Thung yai, Nakhon  thammarat
Thung yai, Nakhon sri thammarat
Sikao, Trang

Hum yot, Trang

Huai yot, Trang

Huai yot, Trang

Huai yot, Trang

Sri banphot, Phatthalung
Sri banphot, Phatthalung
Sri banphot, Phatthalung
Pa bon, Phatthalung

Hat yai, Songkhla
Muang, Songkhla
Muang, Songkhla

Size
LocusA28
125/125
117/128
114/117
109/123
116/119
114/122
114/118
1217124
125/125
114/119
118/123
119/119
119/124
1241124
116/116
116/125
111/124
118/127
124/127
118/118
125/125
1201127
118/126
124/127
121/125
124/127
118/118
109/126
1271127
120/124
113/121
109/121
119/119

of allele
LocusA 107
167/167
167/169
167/169
167/167
ND
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
ND
167/169
167/167
167/167
167/167
167/169
167/167
167/167
ND
167/169
167/167
167/169
167/167
167/167

(bp)
LocusA113
186/196
186/196
186/186
186/186
186/186
186/186
186/186
ND
186/186
186/196
186/186
186/186
186/196
186/196
186/186
186/196
186/186
186/196
196/196
ND
186/186
186/186
186/196
186/186
196/196
196/196
186/196
196/196
186/186
186/196
186/186
196/196
186/186

vl

Composite haplotype

I
BBB
BBB
BBB
BBB
BBB
BBE
ND
BBB
ND
BBB
BBB
ND
ND
ND
BBB
BBB
ND
BBB
BBC
BBB
BBC
BBB
ND
BBB
BBB
ND
BBF
CED
ND
BBB
BBB
BBB
BBE

H
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
AEE
BBB
BBB
BBB
BBB
BBB

In
ND
BBA
BBA
BBA
ND
BBA
ND
ND
ND
BBA
ND
BBA
BBA
ND
BBA
BBA
BBA
ND
BBG
ND
BBG
BBA
ND
ND
BBA
ND
ND
ND
BBA
BBA
BBA
ND
ND



Code of
Colonies
S66*
67
S68
569
S70
il
[/

23

| = Composite haplotype of ATPase6-ATPase8 gene of mtDNA digested with Tagl, Sspland Vspl (Songram, 1997)

Sampling area

Muang, Songkhla

Muang, Songkhla

Muang, Songkhla

Nakhon sri thammarat

Nakhon sri thammarat

Tha sala, Nakhon sri thammarat
Tha sala, Nakhon sri thammarat
Tha sala, Nakhon sri thammarat

Size
LocusA28
125/125
121/121
121/125
1171121
125/125
119/119
1177117
118/118

of allele
LocusA 107
167/167
167/167
167/167
167/167
167/167

167/167

(bp)
LocusA113
186/196
196/196
186/186
186/196
ND
186/196
186/196
186/196

92

Composite haplotype

I

BBC
ND
BBB
BBB
BBB
BBB
ND
ND

n
BBB
BBB
BBB
BBB
BBB
BBB
BBB

ND

n = Composite haplotype of SRNA gene , IrRNA gene and inter COI-COn of mtDNA digested with D ral
(Sihanuntavong, 1997)

in = Composite haplotype of mtDNA control region digested with Tagl, Rsaland H infl (Pootong,1999)

ND = non determined
* = |TS amplified product of 580 bp was sequenced

Il
BBA
ND
BBA
BBA
BBA
BBA
BBA
BBA



Collection ofA. cerana from the Samuilsland of Thailand.

Code of
Colonies
14
15
16
19
110
112
114
116
117
119
120
121*
122
123
124
125
126
127
128
129*
130
131
13
D3*
134
135*
136
137
138
139

Sampling area

Tham Bon Aungthong
Tham Bon Aungthong
Tham Bon Aungthong

Tham Bon Bophut
Tham Bon Maret
Tham Bon Maret
Tham Bon Lipanoi
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Maenam
Tham Bon Bophut
Tham Bon Bophut
Tham Bon Bophut
Tham Bon Bophut
Tham Bon Maret
Tham Bon Maret
Fham Bon Maret
Tham Bon Maret
Tham Bon Maret
Tham Bon Maret
Tham Bon Maret
Tham Bon Maret
Tham Bon Bophut
Tham Bon Aungthong
Tham Bon Maret

Size
LocusA28
118/124
124/124
118/124
118/124
118/118
118/121
118/118
118/118
124/124
118/126
119/119
118/124
116/124
124124
118/118
1247124
118/124
114/124
124124
114/119
124/124
116/124
118/126
118/118
118/118
124/124
118/124
118/124
113/121
ND

of allele
LocusA 107
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167
167/167

(bp)
LocusA113
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196
196/196

9

Composite haplotype

I
ND
ND
ND
BBB
BBB
BBB
BBB
BCB
BBB
BBB
BBB
BCB
BCB
BCC
BCB
BBB
BBB
BCC
BBB
BCC
BCC
BCC
BCC
BCC
ND
BBB
BCC
BBB
ND
ND

BBB
ND

BBB
BBB
BBB
BBB
BBB
BBC
BBB
BBB
BBB
BBC
BBC
BBC
BBC
BBB
BBB
BBC
BBB
BBC
BBC
BBC
BBC
BBC
BBB
BBB
BBC
BBB
ND

ND

m
BBA
ND
BCA
BCA
BBA
BBA
BBA
ND
BBA
BBA
BBA
BCH
BCI
ND
ND
BBA
BBA
BCA
BBA
BCA
BBA
BBA
BCH
ND
BBA
ND
BBA
BBA
ND
ND



Code
Colon
140
141
142
143
144
145
147
148

| = Composite haplotype of ATPase6-ATPase8 gene of mtDNA digested with Tag|, Sspland Vspl (Songram, 1997)

of Sampling area
ies
Tham Bon Thalingngam
Tham Bon Lipanoi
Tham Bon Bophut
Tham Bon Maret
Tham Bon Talingngam
Tham Bon Lipanoi
Tham Bon Talingngam
Tham Bon Maret

size
LocusA28

110126
122/126
121/121
116/116
119/

/

—

116/120
116/122

of allele
LocusA107

167/167
167/167
167/167
ND
167/167
167/167
167/167
167/167

(bp)

LocusA113

196/196
196/196
196/196
ND
186/196
196/196
196/196
196/196

9%

Composite haplotype

I
ND
ND
ND
ND
ND
ND
ND
ND

n
ND
ND
ND
ND
ND
ND
ND
ND

n = Composite haplotype of SRNA gene , IrRNA gene and inter coi-con of mtDNA digested with D rill

in = Composite haplotype of mtDNA control region digested with Taql, Rsaland Hinfl (Pootong,1999)

(Sihanuntavong, 1997)

ND = non determined
* = |TS amplified product of 580 bp was sequenced

ra
ND
ND
ND
ND
ND
ND
ND
ND



9%

APPENDIX 4

PCR amplification patterns of the three microsatellite loci (A28, A107 and A113)
for 266 A. cerana individuals collected from five geographic locations in Thailand.
Microsatellite locus A28
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Microsatellitfl locus A28 (continued)
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Microsatellite locus A28 (continued)
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Microsatellite locus A28 (continued)

9



100

Microsatellite locus A 107 (continued)



Microsatellite locus A 107 (continued)
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102

Microsatellite locus A 107 (continued)



Microsatellite locus A 107 (continued)



104

Microsatellite locus A | 13 (continued)



105

Microsatellite locus A | 13 (continued)
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Microsatellite locus A 113 (continued)
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