LIST OF CONTENTS

Chapter Page
I INTRODUCTION L.t ine et s I
Rationale and Significance of the Study ... 1
Purpose of the Study ......vveriimmie 2
Scope of the StUdY ....vveiii 3
H LITERATURE REVIEW L .iiiiiiiiiiisieecaiicaiane 4
TAXONOIIY +enionanaasinernernnsnssonsssrranssionenisisnmeanmiarineons 4
Diversity and DIsteibution ..ot 6
BAOIOZY +vvvveeeeeiieuseint it eais s ee e s, 7
MOFPROLOZY .. evvtiireii et e e 8
Beneficial Aculeates . ..ooivvivii i 12
I MATERIALS AND METHODS ... i4
Sample COlECtON .oveiv v iiin it 14
Sample Classification .......cc.ocooone Ao N A ... 14
Data ANALYSES .. ovvviiiermamsanrsstoreesnersaeaen s 16
IV RESULTS oot i ettt s 18
Superfamily Apoidea ......cooviiiiiieii 29
Superfamily Chrysidoidea .........oooovii 71
Superfamily Vespoidea ......ovoirirviiininin i 77
V CONCLUSIONS AND DESCUSSIONS ... 177

REFRENCES ottt an s a e s st r e et nes 184



Chapter

- APPENDIX

LIST OF CONTENTS (CONT.)

...........................................................................

BIOGRAPHY ..o e



LIST OF TABLES

Table

| The summary of insects in the infraorder Aculeata found in the north
Of Thailand ......vvviei i e i
2 Ecological indices of aculeate bee species structure in the 8 different
habitats: deciduous with bamboo forest (BB/DF), deciduous
dipterocarp forest (DDF), evergreen forest (EGF), hill evergreen
forest (HEGF), mixed evergreen and deciduous forest {(MXI),
grassland (GL), fotest area (FA) and cultivated area (CA) ........
3 The Sorensen’s similarity coefficient of insect species in § different
habitats: deciduous with bamboo forest (BB/DF), deciduous
dipterocarp forest (DDF), evergreen forest (EGF), hill
evergreen forest (HEGF), mixed evergreen and deciduous
forest (MXF), grassland (GL), forest area (FA) and
cultivated area (CA) ..oveeiii i i
4 Study areas of aculeate species in 7 habitat types: deciduous with
bamboo forest (BB/DF), deciduous dipterocarp forest (DDF),
evergreen forest (HEGF), mixed evergreen and deciduous forest
(MXF), grassland (GL), forest area (FA) and cultivated area (CA) ...
5 Taxonomic list of insect in the infraorder Aculeata found in the
north of Thailand ......oiiiiiii s
6 Species composition and species richness of aculeate bees
collected from 8 different habitats: deciduous with bamboo forest
(BB/DF), deciduous dipterocarp forest (DDF), evergreen forest
(EGF), hill evergreen forest (HEGF), mixed evergreen and

deciduous forest (MXF), forest area (FA) and cultivated arca

Page

19

23

24

26

195



LIST OF TABLES (CONT.)

Table Page

7 Species composition and species richness of the aculeate bees
collected from each type of habitats: deciduous with bamboo
forest (BB/DF), deciduous dipterocarp forest (DDF), evergreen
forest (EGF), hill evergreen forest (HEGF), mixed evergreen and
deciduous forest (MXF), grasstand (GL) and cultivated area (CA)
in each Study area ...«o7% . .. . oo T Sh i Sl s 209
8 The Pielou's index (J') and Simpson’s index (C) of aculeate bee
species structure in 7 habitat types:, deciduous dipterocarp forest,
evergreen forest, hill evergreen forest, mixed evergreen
and deciduous forest, grassland and cultivated area ............. 597
9 The Sorensen’s similarity coefficient (S;) of aculeate species in 7
habitat types: deciduous with bamboo forest, deciduous
dipterocarp forest, evergreen forest, hill evergreen forest,
mixed evergreen and deciduous forest, grassland and

CUILIVALEA ATCA ..\t vr ettt iiitt st tansnar s ma e e e e ceaaeaneans 224



LIST OF FIGURES

Figure Page
1 Terminology of the aculeate bee ... 9
2 Provinces surveyed for the presence of aculeate bees .................. 15
3 A female of Amegilla florea (Smith, 1879) ...... S RUUTUUSO PP 35
4 A female of Ceratina lieftincki van der Vecht, 1952 ................. 35
5 A female of Pithitis smaragdula (Fabricius, 1787) ..............ooen 36
6 A female oFf TAYFEUS SP. cvoriviiiiiiirasiinin e isa e nnaaee 36
7 A worker of Xylocopa confusa Pérez, 1901 .ooociviiiiiniinis 37
8 A worker of Xylocopa latipes (Drury, 1773) .cooiiiniiiiniin 37
9 A worker of Apis andreniformis Smith, 1858 ... 49
10 A worker of Apis cerana Fabricius, 1793 ... 49
11 A worker of Apis dorsata Fabricius, 1793 ... 50
12 A worker of Apis flovea Fabricius, 17, AN URUPURY B\ /N § e 50
13 A worker of Apis mellifera Linnaeus, 1758 ..........coinnenne 51
14 A female of Bombus . AOUTUTURNNORNOY v Wy 47 S0 | Y 7 SORVIPS 51
15 A worker of Hypotrigona Sp. . .ov.oiviveinivtiviininiasiasisein 52
16 A worker of Trigona apicalis Smith, 1857 ... 52
17 A worker of Trigona collina Smith, 1857 ..o 53
18 A worker of Trigona fimbriata Smith, 1857 ............aen. 53.
19 A worker of Trigona fuscobalteata Cameron, 1908 .................. 54
20 A worker of Trigona itama Cockerell, 1918 .......cooooiininns 54
21 A worker of Trigona laeviceps smith, 1857 ... 55
22 A worker of Trigona melanoleuca Cockerell, 1929 ................... 55
23 A worker of Trigona minor Sakagami, 1978 ... 56

24 A worker of Trigona nitidiventris Smith, 1857 ..........ooooiiiennn 56



Figure

25
26
27
28
26
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

LIST OF FIGURES (CONT.)

Page
A worker of Trigona peninsularis Cockerell, 1927 ................... 57
A worker of Trigona terminata Smith, 1878 ...t 57
A worker of Trigona thoracica Smith, 1857 ...l 58
A worker of Trigona ventralis Smith, 1857, 58
A female of Halictus SP. vovoiiiiiininmniiiiiieiniciaiaia e 62
A female of Coelioxys SP. ..o iviiiiiiiiii i 62
A female of Megachile sp.1 ... i 63
A female of Megachile Sp.2 ..ooovvviiiiiiiiiiiii 63
A female of Bembix Sp. ..vcviiiiii it 68
A female of Chalybion Sp. .. cvcveiiiiiiiniiiiii i i aenas 68
A female of Sceliphron sp.1 .ooooiiiiiiiiiiii 69
A female of Sceliphron sp.2 ......ociiiiii 69
Alempte i Coa-. . onl) .. 22 . oy = - 76
A fenale Of CRIVSIS SP.1 coeeereeree e iaiisiee sttt te e T4
A female of ChrysisSpld fs. 500 00 B NLLLLAE e 74
A female of Chrysis SP.3 «vivueeeriiiiiiniiiiiin s van 75
A female of TrHICAFVSIS SP. cooiiri it 75
A female of Praestohhrysis Sp. ..o i 76
A worker of Aenictus binghami Forel, 1900 ... 81
A worker of Cerapachys sulcinodis Emery, 1889 ..................... 81
A worker of Dolichoderus thoracicus (F. Smith, 1860) .............. 87
A worker of Dolichoderus tuberifer Emery, 1887 ... 87
A workér of Iridomyrmex anceps (Roger, 1863) .................. 88
A worker of PRIlidris $P. «oovevr i 88



Figure

49
30
51
32
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

LIST OF FIGURES (CONT.)

Page
A worker of Technomyrmex kraepelini Forel, 1905 .................. 89
A worker of Technomyrmex modiglianii Emery, 1900 ............... 89
A worker of Camponotus camelinus (F. Smith, 1857) ................ 103
A worker of Camponotus leonadi Emery, 1889 ... 103
A worker of Camponotus rufoglaucus (Jerdon, 1851) ................ 104
A worker of Camponotus singularis (F. Smith, 1838) ................ 104
A worker of Camponotus SPp.1 ..o 105
A worker of Camponotus Sp.2 .....oicvieiiiiin i 105
A worker of Polyrhachis abdominalis F. Smith, 1858 ................ 106
A wotker of Polyrhachis armata (Le Guillou, 1842} ................. 106
A worker of Polyrhachis bihamata (Drucy, 1773) ..o, 167
A worker of Polyrhachis dives F. Smith, 1857 ... 107
A worker of Polyrhachis flavicovnis F. Smith, 1857 .................. 108
A worker of Polyrhachis furcata F. Smith, 1858 ... 108
A worker of Pelyrhachis hippomanes F. Smith, 1861 ................ 109
A worker of Polyrhachis muelleri Forel, 1893 ...........ooies 109
A worker of Polyrhachis proxima Roger, 1863 ...................... 110
A worker of Polyrhachis tibialis F. Smith, 1858 .........ccc.c.o. 110
A worker of Polyrfzachis SPL 111
A worker of Polyrhachis Sp.2 ..o.oviviiiiiiiiieiniana. e J11
A worker of Qecophylla smaragdina (Fabricius, 1773) ... 112
A worker of dnoplolepis gracilipes (F. Smith, 1857) ............... 12
A worker of Lepisiota SP. «.oovoviiiiiiiiiiiiiieinii e 113
A worker of Paratrechina longicornis (Latreille, 1802) .............. 113



Figure

73
74
75
76
77
78
79
80
81
82
83
34
85
86
87
88
89
90
91
92
93
94
95
96

LIST OF FIGURES (CONT.)

Page
A worker of Plagiolepis sp. ........ocoviiiiiiiiiiiiiii 114
A worker of Cataulacus granulatus (Latreille, 1802) ................ 127
A worker of Crematogaster coriaria Mayr, 1872 ... 127
A worker of Crematogaster difformis F. Smith, 1857 ............... 128
A worker of Crematogaster rogenhoferi Mayr, 1879 ................ 128
A worker of Cardiocondyla wroughtonii (Forel, 1890) .............. 129
A worker of Rhopalomastix janeti Donisthorpe, 1936 ................ 129
A worker of Meranoplus bicolor (Guerin-Meneville, 1844) ........ 130
A worker of Pristomyrmex punctatus Smith, 1860 .................... 130
A major of Pheidole plagiaria F. Smith, 1860 ..................... %, 131
A worker of Pheidologeton diversus (Jerdon, 1851) ... 131
A worker of Monomorium destructor (Jerdon, 1851) .......... .. ... 132
A worker of Solenopsis geminata (Fabricius, 1804) .................. 132
A worker of Rhoptromyrmex wroughtoni Forel, 1902 ................ 133
A wortker of Tetramorium flavipes Emery, 1893 ... 133
A worker of Gramptogenys bicolor (Emery, 1889) ................... 142
A worker of Leptogenys diminuta (F. Smith, 1857) ... 142
A worker of Leptogenys-kitteli (Mayr, 1870} ...........ooiis 143
A worker of Odontomachus rixosus F. Smith, 1857 ........oooiiis 143
A worker of Odontomachus simillimus ¥, Smith, 1858 .............. 144
A worker of Diacamma sculpturata (F. Smith, 1859) ................ 144
A worker of Diacamma vargens (F. Smith, 1860) ................o... 145
A worker of Ha}pegnathos venator (F. Smith, 1858) ................. 145
A worker of Odontoponera denticulata (F. Smith, 1858) ............ 146



LIST OF FIGURES (CONT.)

Figure Page
97 A worker of Pachycondyla astuta F. Smith, 1858 ................... 146
98 A worker of Pachycondyla chinensis (Emery, 1895) ...l 147
99 A worker of Pachycondyla luteipes (Mayr, 1862) ................... 147
100 A worker of Pachycondyla rufipes (Jerdon, 1851) ........ooooeenni. 148
101 A worker of Tetraponera allaborans (Walker, 1859) ............... 151
102 A worker of Tetraponera attenuata F. Smith, 1877 ................. 151
103 A worker of Tetraponera rufonigra (Jerdon, 1851) ...... i 152
104 A female of Campsomeris SP. ..ooovvviivi i 155
105 Alfemale ofiSColia SP. .o vveiniisdithecsnramssnsnnrobscnrath oo cansen 155
106 A female of Delta pyriforme Fabricius, 1781 ...l 162
107 A female OF DeltaSp. oovv e 162
108 A female of Phimenes flavopictus (Blanchard, 1841) ............... 163
109 A female of RAVACHIUM SP. ....ciiiiiiiiiiiiiin it 163
110 A female of Polistes olivaceus (DeGeer, 1773) ... 168
[11 A female of Polistes SP. covenviinrioiiie it 1168
112 A female of Parapolybia varia (Fabricius, 1787) ... 169
113 A female of Polybioides sp. 8 = 7 A 169
114 A female of Ropalidiasp.l ..o 170
115 A female of Ropadidia Sp.2 .oocoviiiiiiiiiiiiiiiiiiii i 170
116 A female of Parischrogaster Spe.......ocooiiverinaniiiianiiieieies 171
117 A worker of Provespa anomala (de Saussure, 1905) ................ 174
118 A worker of Vespa affinis (Linnaeus, 1764) ........ooviiieinin 174
119 A worker of Vespa mandarinia Smith, 1852 ... 175

120 A worker of Vespa soror du Buysson, 1905 ... 175



LIST OF FIGURES (CONT.)

Figure

121 A worker of Vespa tropica (Linnaeus, 1758)
122 A worker of Vespa velutina Lepeletier, 1836

.........................

.........................





