{ Vv ! (biodiversity)”
(genetic diversity) ( species
diversity) (ecological diversity) ?
|
?
5 6
Apis dorsata A. cerana A. florea
A. andreniformis A. mellifera
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(Kingdom) (Metazoa)
(Phylum) (Arthropoda)
(Class) (Insecta)
(Order) (Hymenoptera)
(Super-family) (Apoidea)
(Family) (Apidae)
(Sub-family) (Apinae)
(Genus) (Apis)

( giant honey bee Apis dorsata)

{ 1.5-2 ( 2.1)
{ 05 - 10
2.2)
(Asian honey bee: Apis cerana)
(
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(dwarf honey bee  Apis florea)fi
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( 1
) (Lord and Nagi, 1987) ( 2.2)
0
(small dwarf honey bee : Apis andreniformis)
( 2.1)
(mid rib) [

.1858 Smith
" . .1984 Wongsiri et
al.(1990) (Ruttner, 1988)
(& Kuang, 1987; Wongsiri et al., 1990;
Kceniger et al., 1991)
(& Kaung, 1987;
Wongsiri étal., 1990)
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Crane, 1993
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(Crane,1993)

{ (Seeley, 1985)

Koeniger Vorwohl (1979) !

(outhreeding) {
(endophalus)
(Koeniger and Wyjajagunasekera, 1976, Koeniger et al., 1991, Patinawin
and Wongsiri, 1993; Rinderer et al., 1993, Patinawin and Wongsiri, 1994)

(Smith, 1991) Patinawin

Wongsiri (1994) { { cervical
lobes { { |
{ cervical lobes
(phylogeny) 2.3 {
4
2.3

(Rinderer et al., 1993)



2.3

2.4

cervical lobes 5
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(Patinawin and Wongsiri, 1994)
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Seeley et al.(1982) ! 3

2.5 Seeley et
al.(1982)
|
{
{ { ! (Dyer
and Seeley, 1987)
Dyer(1991)
{

! !

(Seeley et al.,1982)

1 ! !
! ! (Mogga and Ruttner,
1968) Ahmad (1989)

{ !



1 FLOREA
£23 CERANA

M DORSATA

2.5 3
(Seeley et al., 1982)

(nectar)
20 1 (Buchmann
and Shipman, 1993)
(Seeley, 1985)
(Nakamura et al.1 1991)
(Koeniger and Koeniger, 1980)
30-40 % (Roubik, 1989) Roubik (1989)

(species richness)
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(niche width) I
(niche overlap)

o

Koeniger and

Vorwohl (1979)

Oldroyd et al. (1992) 0 {

Roubik  (1989) !

!

Oldroyd et al.(1992)

1 1 (Heinrich, 1976;
Hubbel and Johnson, 1978)

{ (Koeniger et al.1 1993) 1
{



2. (Roubik, 1985, Velthuis, 1992)

Oldroyd et al.(1992) ( prementura

{

(Harder, 1982; Roubik, 1989)
? ?

(Ranta, 1982)
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Velthuis,

2537)

14

! 1 ' {300

(Buchraann and Shipman, 1993)

(Velthuis, 1992)
(Koeniger and Vorwohl, 1979,
1992)n

| (2536)

(Dyer, 1991)

Oldroyd et al.(1992)
Akaratanakul (1977)
7.30
8.00
11.30-13.30
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( Koeniger and
Vorwohl, 1979; Velthuis, 1992)

(Hubbel and Johnson
1978; Real, 1981) ' Apis  mellifera

Hevea brasiliensis

10.00 . (Wongsiri, Polnurak and Sylvester
1985) Brassica napus L.

(Williams, 1985) i

! (Real 1 1981)

(0ldroyd et
al.11992)

(Wheelwright ,1985)

! (coevolution)
(tiles, 1977) Velthuis (1992) !

I (pollinator) !

(nectar)

(Seeley, 1985)



et al.

. 2538)

(1982)
Seeley

3-6

(Seeley,

16

(phenology)
31 14

Seeley
2.7
(1982)

Oecophylla smaragdina

1982)
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Kuang
(1987)
(parasite)
(Predator) (mites) Varroa jacohsoni
Tropilaelaps clareae 1Euvaroa sinhai Euvaroa v/ongsirii
( . 2532;
Wongsiri, 1989, Lekpayoon and Tungkanasing, 1991)
K (wax moth) Vespa sp. Oecophylla smaragdina
Merops

leschenaulti (Thirakhupt, 1989)



2.1

(nest height)
(nest visibility)

=3, )
(nest dispersion)
(ant- barriers)
5.

(colony population)

(colony ferocity)

Seeley et al. (1982) ,

18
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? ' (niche theory) (competition theory)

(Birch, 1957)
Lotka-Voltera (

Kerbs 1 1985) 4
1) 1 ? 2 2
] |
2) 2 ? 1 1
] 2
3) 2 ]
4) ] ?
(Gausel1932 Krebs,1985)
(Gausel1934 Krebs,1985) Triboliuw (Park,1948
Krebs,1985) ? 2 ?
competitive
exclusion principle Hardin .. 1960 ?
? ?

(resource partitioning) (Schoener, 1974)

(natural selection) ? ]
(Diamond, 1975, Schoener, 1982, Lewin, 1983)

? ?
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! 2 (Pianka, 1981, Perrin and
Birkhead 1983)
niche Joseph  Grinnell 1917
Charles Elton (1927)
Hutchinson
(1958) “concept of ecological niche "
niche
(multidimensional hypervolume) {
niche Hutchinson
= = "niche"
‘ .. 2525 " "o
o " "
{ n
fundamental niche
(community)
{ Realized niche
(Vandermeer, 1972; Schoener, 1974; Diamond, 1978; Pianka, 1981; Giller,
1984; Krebs, 1985; Keddy, 1989)
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Diamond (1978) 8

(lowland rain forest” ?

Dayan { (1989)

(carnivorous) 0
{
Tunhikorn (1989) (mynus
and staring) 4 { 4
{
Schoener(1974) Anolis
4 {
1

Price (1972)
{ (host)
(ovipositor) ?
Heinrich (1976)
{ Heinrich

Johnson Hubbell (1975)

2 { Trigona fuscipennis
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fulviventris 2 /.
fusdperris I
fulviventris !
fuliventris
fusdperris fusdperris
fulvivertris P fusdperris
fulviventris fusdperris fulivenrtris
I fusdperris
! fusdperris
fusdperris L Y
2
|
4 I
(N 13° 24, E 101° 52) :
b
5 0
643,750 {
!
Q@ 30-150
O ' (dry-evergreen forest) (moist-
evergreen forest)” ! (moist mixed deciduous forest”
(dry-dipterocarp forestn { 95 % !

( . 2536)
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4
@20 - 40 Legarstraeia
calyoulata Tatranddes  diflora Ininga nalaasa
Afzelia >lacaa Hpa acoaa '
2aaoh gadfioa
10-25 [ Ngddium
hpdaeam Mmaa paericdaa Pearcgoamunaoai
fdium Hdo=ps ilicifolius Honaliumcdanmggaumn
Baomuea ssdch '
Streldus  taxcickes Vhusmom achratissinum !tI
Nnesion flaibuclm
3 Zingiberaceae {
( . 2534)
{
4
4
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