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fanluusvnelng vonaniidmuinnadalivhateds msldesiuuaegaunsmasuaznshnsly
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Abstract

The giant honey bee, Apis dorsata, is a keystone pollinator of Asian tropical forests.
The species is heavily hunted throughout Thailand. Furthermore, forest clearing, widespread
use of pesticides and proliferation of street lighting (which attracts bees, often resulting in
their death) are likely to have significant impacts on population viability. We examined the
relatedness and genetic variation within and between aggregations of A. dorsata nests.
Microsatellite analysis of 54 nests in 3 aggregations showed that no colonies were related as
mother-daughter, suggesting that if reproduction occurred at our study site, daughter
colonies dispersed. This sugeests that rapid increases in A. dorsata colony numbers during
general flowering events most likely occur by migratory swarming rather than reproductive
swarming events. The population shows high levels of heterozygosity. Fy values between
aggregations were not significantly different from zero (P > 0.05). These results suggest that
despite the formidable anthropogenic pressures that the A. dorsata population endures in
northern Thailand, the species continues to enjoy a large effective population size and has
high connectedness. This suggests that A. dorsata is currently able to tolerate habitat
fragmentation and annual harvesting. We speculate that the population is sustained by

immigration from forested regions to the northwest of our study sites in Burma.

Keywords: Apis dorsata, colony aggregation, genetic variation, microsatellite, conservation
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Fai309 nmenlug N1TATAALLUAIIUNYILUUY B IUTZBINSAINAD (Apis
dorsata) Tulszndlne Tasldnsiaszinig Microsatellite DNA 99359974
w%aﬁaﬁ'a;:«:

Mue1aengy Density estimation of Apis dorsata populations in
Thailand by microsatellite analysis of drones or workers

VoIy 9A. A3, JUNTNGY Tunidnazuesaay Saunssdl
uniuazauIeineIde

Favians (Apis dorsata Fabricius, 1793) 319 UUATDINTIINTLIWAIDE1INI9U 191U
woududemnauiuedenz usenidedld (Ruttner 1988) Awilniadagaiuuiiion Foomafs
lifgs wihrvSamuvasiin (Oldroyd wag Wongsiri 2006) Awnansiingniisaietfiutiia 1y
Huuazdsau wanfusidana nansaahagladusgrannudgdar (Nath uazauz 1994;
Soman ua Kshirsager 1991; Lahjie ua¥ Seibert 1990; Strickland 1982). swatinsaisaia
viaasinymeunan iy dwalminnismeveiadusuiun

Famarauandrsanislualddsug luanaeUaluwivamginsuuaziiaaiiven
(Oldroyd @y Wongsiri 2006) f2ai3uusniivanse FaagiinIunguvwiuLn 81ail
11nN71 200 Sevuaulyd 1 sundentawn 1 v (Oldroyd warmay 2000) Taaunaysadl
ruviafudssbifidufuns (Paar uazamz 2004) Giamué'amm‘faé’m%’alﬂdﬁu'lmjuﬁa ot
sxfhendunnaiessiisuniaiulussazdidunanigifumensy dul (Oldroyd wazauy
2000; Oldroyd uaz Wongsiri 2006). Hufinaulasgdaiinuindaunaweuinasnduui
MunarasTuaun ez ulUuute 18 Wwauwanny (Paar wazAuy 2000; Neumann
warAmE 2000) Giamﬁv\iLwiax'%"w:awijmqu]maswdwﬁwwﬁwaﬁﬂuﬁmm lagsinag
Tunsieeduinan 30 1fau (Paar wazany 2004) uarluiigaisfasiassognsauysal Uaoe
F39¥rnala ey Absconding swarms anaaziiunisewewsewrinssumtduusareiwes
nsuuvesnanlil (Koeniger uag Koeniger 1980; Underwood 1990; Crane Wavmuy
1993, Dyer wax Seeley 1994, Itioka waxAguz 2001; Sheikh waz Chetry 2000, Liu wag
aase 2007) luvariisenenay lifimsadnadsou saiiedunisarnisinls Tropilaelaps
?iaﬁaﬂﬁé\’adauﬁﬂumsLﬂ%nvm?mim (Rinderer wazAte 1994; Kavinseksan wagaly 2003)

Ulunouied@efingwaniduwin Family Dipterocarpaceae Ai3INgueIn1sHasl
inasvasRywInigndnuunamnsuuvewmentiflusyezinm 2-10 9 saiiniogluatidd
Wenfusindinmsuiudimdestuuvudsluudazy (Ashton 1988; Sakai uavAmy 1999) #w
waniiinsUTudeliAnnswannaslaoisfienenun daiidununnldegamnyan
(Momose wazams 1998; Oldroyd Lay Nanork 2009) Tughanansananiswalaazaunsn
ppRuioins uliogsTnd eeifaniwindn iivienaunasdus wu un Aeand
solitary bees 3atulsadia1vazenenutugianaientu (Oldroyd uag Wongsiri 2006)



wennigafumszduliudasduvesunazatddinglss oz fivianenasluth Dipterocarp
nasdaaunsounsnszeluldlng (tioka wazanz 2001) msunsnszaneiisesiidntiiush
%4y V'?aﬁmnﬂué’miﬁaanmmaimnmanlﬁwma‘] suluafiendu Jsvinludinasnseane
wnastudsldegraunivats dsvarsdadudansimnsiudnvaseull  (Odoyd  way
Nanork  2009)  Ssawnsananaléindmvarndualidndniivaslunisuannasiuli
Dipterocarp  snfag1aty Awmarnduisdsauriiadoadivermsuudulilungy
Dipterocarp 7iiilas Lambir Uszive Sarawak Faneniiaruiuiounstarfingtu (05:00-
06:00 U.) uazudInszavinganay (18:00-20:00 u.) (Momose WayAmz 1998) NsUSUR?
memsuuresneniivarimelivinzausansoanmenmsvesiaans (Corlett 2004),
Trenmsuivakanasniivetnaios 15 aldd luuiimth Dipterocarp 71
{ioe Lambir (Momose uwazeme 1998) wonaninsadedauduiwaunasndnlul
Rainforest Tuiau Peninsular Malaysia (Appanah 1993) uazu3iia Canopy dipterocarps
lutszwmearsaan (Dayanandan wazame 1990). Jsanunsaasulainnisanasveslszving
maaﬁwma%aﬁmmammnmsgn?x%’aﬁmﬂLﬁulﬂ'w‘%amsﬁﬂwgﬂﬁwawdmalﬂéﬂ13
LﬂﬁEJuLLUaaaEmﬁﬁaﬁwﬁ’mwwaﬁnﬂﬁ?mwaamwaumaﬂuﬂ'w?hf; (Itioka WazAY
2001; Oldroyd waz Wongsiri 2006)
TnseadnewesyensannnsaiuTulgALNsTUIUATS YR cenetic  drift  waz
restricted gene flow Guduaunaiinelwiin heterogenous distribution vesAMUKUTHY
MaRugnIsuAslunauy e INILarIENINaINGgUYsEYIns (Frankham 1995; Frankham Wag
Ay 2010) Wiafivednfinms gene flow Uszwnsfiensenluannsoidansusnngsmi
Wugnssulauazfeusanisande heterozygosity waw inbreeding depression Tunandi
DualFdidssionsgaiug nsgydsduiiegiaduaivamdnveinswennguiszaing
msannguusansgyug (Foin uazame 1998)
%’waqﬁwmqgnéwamﬂﬁﬁ%aN'auﬂsuimaﬁ'nlﬂl.wﬂﬂ‘dnm%nm’Lustmﬂlwa W
waimasalivhaneriidulgmingvesUsavelnemuiu (Sodhi wazany 2004) V3NN
fiflanaavdoagfigninlvsiinyes nwsl%’awhuuaaasiwLst"wa'\EJLLazmsLﬁulwamé?amuﬁuﬁ
nuu%ammsaﬁaqaﬁ?lﬁmt.dulﬂﬁu danasien1smevesiadusiuiumn sudwasesun
Uszwnseeaiifedndey nisdrsaneunihiiniedunnuwlsduniafusnssuveaseuang
yosfmmsandiiuisaumanaensiugnisuiisidaluuszmelng Suuandiiiud
wimnnsal bottlenecks MARTLNTIN anthropogenic activity (Insuan uazAmy 2007) Tu
ftwmanisldvinsinunlasiadissansvesfsiaardluainaiidnnd iy Aeagnglu
ﬁqw’s”ﬂmn%aaaejmamﬁumnLﬁmmﬁammﬂsxmﬂlwa U‘%nmﬁgnﬁmﬂuﬁuﬁqq wAUU T2
Wuidsiidnwaruiaiiae dipterocarp
IgUszasd
Anwl gene flow  sEwilimITunguuesiiwesiavans 3 ngulaslinada
microsatellite AUMIAT the degree of genetic divergence F¥WININGUUBINTIINUAL

pmduiusszwineddlunsasngu inmsasivasuysznsluneusuusnuansdyyinues
inbreeding #3® fragmentation YEpIRY
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mstiudaag

v‘hmmﬁuéhashaﬁ"amn‘%’aﬁu’wmﬁaguuﬁulﬁ 3 fudsagivn dipterocarp Tudmia
mndeegmaiiang funnideuniovessvmalve suisidendnwiiivunalvenn e
ey 40 was Fevesimannanedeguuiulinniidulsrsmatidusseznaunh
10 9 uas%’qméwfzﬁngﬂaﬁLﬁuﬂsm"mnmﬂﬂwmuﬂw yhasivinuiladuiudaiome
$1uau 54 S Tnedunnduisduil 1 (N 17° 01.02, E 98° 57.06) §1uau 10 ¢ fiuannduile
fudl 2 (N 17° 01.06, E 98° 56.57) $1u7u 23 59 wazifiuanduiesud 3 (N 17° 03.56, E
98° 56.23) $1uau 21 31 TasufuluiRouwmieu 2553 luusassuimsiiuisnusuau 30
i Teedeniiuluswninnmeiudimasds vhnsduiislutimeurhaiedosiulsilvisdu
pon91n31 GeonadelifiinnsTuRaindald (Paar wazany 2002) Husnwialslu 95% (v/v)
v ueaLitavinisata DNA deld (ianewe: V‘?ﬂﬁ%l,aiwua“'ﬂwmwmnﬁiauﬂa;mméfwmd
Tudnwasiigonsluiuiives owes.)

maafa DNA wazn1stnU3uialasnisiin PCR

Wmsata DNA 2nudnemds 1 vluilswsazealagld 5% Chelex solution
(Walsh wazmeur 1991) @ondiunususs microsatellite loci 8 US1Ind Am Ald, A24, AT6,
A88, BI225 way SV197 %aﬂuu’%nmﬁé’w@ammnﬁ"\‘iﬁ’ué A. mellifera (Estoup haragle
1993; Solignac kagauy 2007), B124 a1n Bombus terrestris (Estoup wavAue 1993) ey
Ad3 910 A dorsata (Paar wazanz 2004) ynsiisUTnuwemn microsatellite loci Tag
1% polymerase chain reaction (PCR) @aiflusunsudiail 94°C 1fuman 10 Wit ause 35
59UVBY 94, 55 way 72°C Hunian 30 Furiluusazseu @avineaueiy 72°C Huan 9
U NSz vnaadueives PCR - Tasld 3130xl  Genetic  Analyzer  (Applied

Biosystems, California) LLazﬁﬂmﬁmswﬁ“ﬁay’ahﬂw GENEMAPPER software (Applied
Biosystems)

A3ILATITVItRYA
AU genotype waqﬁuqmawaujﬂﬂaﬁmsmmn genotype maqﬁ"qmu (Oldroyd uwazay
1996, 2000) Iﬂﬂmﬁ'ﬂﬁayjaﬁdw (@) nelu 1 ‘%’qﬁﬁ”ﬂmqwcymﬁm 1 67, (b) ﬁv\munnﬁaﬁgn
L?nmwa’l,mwiax%'uﬁuqnmwaac‘f&uwwcgwﬁ”’qgu way () luwsiay loci fivhmsamaasutiy
Heunangnazlaiil null-allele andnusieghweiianuiifiisameluudas$s (eg1aies 30
) MsRsaNsImInKe ¢ Yethaduivilvannsayauen senotype v w1l
(Oldroyd wazany 1996; Paar wayAtuy 2004)

wail number of alleles, allele frequency, war observed (H,) way expected (H,)
heterozygosity (H2150191n  Hardy-Weinberg equilibrium  assumptions) U83ukaay
microsatellite locus gnAtauIulagly GENEPOP 4.0.10 (Rousset 2008) Wazynn13nsIadey
#11 Hardy-Weinbere equilibrium Tuusay locus way genotypic linkage disequilibrium
uanmnﬁmmswé’ﬂ% GENEPOP Litens39d0un genetic differentiation gz genetic
distance  (Fs)  53Wi19nauveInN1ITINTBIEY fomwansléviin1sum sibship



reconstruction laale COLONY (version 1.3, Wang 2004) ea31980UANUANNUGYDIN
IR INElURAZIEMINIMELYDINITTIUVBIR IINNAVBINITIATIENTIRUATINIANINLS
A7U150% genotypes YBIRIUNINLA (Paar wazpmuy 2004)

HANSAN®

AN50AUM genotype TasRsu el uansslumsnai 1 mnﬁ"’ama‘lundmaa
T3 UAY SN EUTBINTITBI kY WuBsINangusas s liiTia ATy
wuuwsi-gnteiues wzilifduesiaunananglaiaeiiil allele agnatios 1 Sufivilouy
(n¥avam 8 alleles) wansvaassiiuandliifiuiinsdiefugiuresiudasalilFiduly
Wiomsauusieaiiedilv naan sibship reconstructions #léa1n COLONY Budiulviiiu
Tsuamggwi 54 3l Tu fult-siblings wae egalsfnmumuaanniy half sisters (1379
il 2)
@159 1 genotype maaﬁamawmﬁwmu 54 ﬁ’aﬁa&uimaiu 3 p1snunguleagly 8

microsatellite loci

Aggregation | Colony Locus
Alq A24 A88 B124 AT6 Ad3 B1225 SV197
1 206/208 99/99 135/137 215/217 204/204 165/165 249/257 208/212
2 204/210 105/105 135/139 215/217 206/216 163/165 253/253 210/2M
3 208/208 103/103 133/139 2177217 204/210 163/163 255/259 208/210
q 204/210 99/99 1297141 215/215 204/210 1717199 2357247 210/210 |
Al L 5 ] 210/210 | 103/105 | 129/129 7—'2*15/2*17 L 208/212 | 163/163 249/257 | 208/218 |
6 204/210 10377 143/146 217/217 202/214 165/171 243/253 212/220
7 | 208/210 | 103/103 | 133/163 | 215/215 | 212/214 1 16377 249/253 208/214
8 206/208 97/105 129/146 215/217 208/210 163/171 2537257 208/212
9 704/210 99/475 | 137/139 215/215 | 208/214 165/165 255/267 | 208/223 |
10 | 210/210 F 103/105 129/129 i 215/215 204/204 —_1671/163 255/257 2107212
1 206/210 99/107 137/141 217/219 212/214 163/169 249/255 210/214 ‘
2 206/211 99/109 135/137 215/215 210/214 163/163 257/257 208/214
3 2117211 99/105 129/141 2177217 210/214 163/167 255/259 210/212
q 204/204 101/103 139/146 215/217 204/210 163/165 257/259 ZIZ/ZZM
5 210/210 99/103 139/141 217/217 204/204 16377 243/247 ZIO/ZIL[
’ 6 204/210 99/103 135/150 215/217 204/208 16577 251/269 208/208 ‘
’ 7 204/210 10377 135/141 215/223 208/216 163/167 243/255 210/212 ‘
L7‘_8 ) }» wlpi 99Q9L£/1}3 21}3&_2_0}3/210 165/167 243/247 210/212
9 20477 99/105 129/137 2157215 208/214 163/165 255/257 206/212
| 10 210/211 103/107 | 139/141 21577 204/206 165/169 249/255 212/214 |
hz 11 206/206 103/103 133/137 215/217 204/214 165/167 239/243 210/21Q
12 | 210/211 99/99 | 135/135 215/217 | 204/212 | 163/167 249/253 212/243
i 13 211/211 103/105 r— 135/135 215/217 204/214 165/165 255/263 210/212
14 | _224/208 99£ s 1_39/141 | Zﬂ L 204/210 __163/163 1 257/275 208/212 ‘
B 15 204/_208 A 99/103 141/157 215/215 204/214 165/165 247/249 208/218J
16 204/206 105/107 133/133 2157217 204/212 161/165 249/255 212/224 ‘
17 210/210 99/99 133/139 215/233 204/216 163/? 255/255 210/2104l
18 208/210 103/111 141/148 215/217 204/204 167/198 255/263 210/210 [
19 208/210 99/99 137/141 215/217 214/214 163/163 253/255 210/212 ]
20 204/208 99/103 135/139 215/215 204/216 163/163 249/255 21677 ‘

TIHB3D380



A58 1 (f8) genotype vIRNMYITIUL 54 fafiegnielu 3 nssandulesly 8
microsatellite loci

21 206/208 | 99/107 | 131/141 | 215/217 | 204/214 | 165/165 | 251/259 | 208/210
A2 2 208/215 | 99/103 | 135/139 | 215/217 | 210/216 | 167/193 | 255/265 | 206/210
23 204/211 | 103/105 | 129/148 | 215/217 | 206/214 | 165/169 | 249/255 | 212/214
|1 | 208/210 | 99/109 | 139/141 | 215/215 | 206/214 | 163/163 | 255/257 | 213/213
2 208/210 | 99/105 | 150/153 | 215/215 | 204/216 | 165/165 | 249/253 | 205/215
3 208/210 | 105/107 | 137/157 | 215/217 | 204/210 | 16577 | 247/255 | 209/209
4 210/210 | 101/103 | 129/135 | 215/215 | 210/216 | 161/163 | 249/253 | 207/21%
5 | 2037208 | 10%/103 | 1311141 | 215/215 | 204/214 | 161/165 | 253/259 | 207/207
6 2107210 | 997107 | 1291139 | 215/217 | 2047206 | 165169 | 2a3/261 | 211/217 |
7 208/210 | 103/105 | 131/137 | 2157 | 204/20a | 165/165 | 253/257 | 207/209 |
8 204/206 | 99/101 | 137/141 | 215/217 | 204/214 | 163/165 | 235/251 | 207/207
9 208/210 | 101/107 | 135/141 | 215/215 | 204/204 | 163/163 | 253/255 | 209/219
10 204/210 | 101/103 | 133/137 | 217/217 | 204/204 | 163/165 | 249/255 | 207/207
A3 11 204/210 | 99/107 | 1297139 | 217/217 | 204/214 | 165/165 | 247/249 | 209/213
Y 204/204 | 99/103 | 131/141 | 215/215 | 204/204 | 163/165 | 245/255 | 209/209
13 210/211 | 99/99 | 1397141 | 215/217 | 202/208 | 161/169 | 249/255 | 207/211
14 | 204/210 | 99/103 | 139/141 | 215217 | 204/212 | 163/163 | 255/267 | 207/211
|15 210/211 | 997103 | 1377183 | 2177223 | 202214 | 1657165 | 2557257 | 2117211
16| "06/206 | 99/103 | 133/159 | 215/215 | 214/7 | 163/165 | 247/261 | 207/211
17 20a/210 | 997105 | 135135 | 2157215 | 2127218 | 163163 | 2097257 | 2077211
[ [ 2100200 | 99107 | 12914t | 215/215 | 204/204 | 167/167 | 247/255 | 211/211 |
19 2047210 | 103105 | 1317135 | 215/215 | 204/216 | 163/165 | 251/257 | 205/211
|20 204/211 | 99/109 | 1297131 | 215/217 | 204/208 | 163/169 | 255/259 207/217_‘
21 | 204210 | 991103 | 139n1a1 | 215221 | 2127212 | 165165 | 2537251 | 211/211

A5 2 TIUIUVDIRIUNINYATAIWFUNUBULUU half sisters WiaRarsunannelunay
FENIIMIIIUNAUVDITIVDIRMA

Aggregation 1 Aggregation 2 Aggregation 3
Aggregation 1 3 - -
Aggregation 2 7 q -
Aggregation 3 5 11 5

NNIATIVABUAE Hardy-Weinberg equilibrium Tuusiay locus wan13neana
wuitlifinadsauuain equitibrium agraiieddaluusay locus (P > 0.05) viayn lodi
(P = 0.48) uazlinu linkage disequilibrium s¥winausazaved loci (R15797 3) wenniies
wuiﬂ:jﬁmsswﬂdu‘lﬂ%am linkage disequilibrium (P > 0.05) deg13divuEfgy A1 F,
values wanuaszuinamsunguliuandanngudogaived ey (P > 0.05) mensIvaey
WIAUUANFN9Y4 allele frequency Tewinanmssaunguvesialinanuinladiinnuunnsig
(15197 3)




A1519% 3 Observed (H,) waz expected heterozygosity (H,) 984 8 loci

Locus Aggregation 1 | Aggregation 2 | Aggregation 3 | All aggreqations
Number of Alleles q 6 5 6
Number of effective
3.175 4.854 3.401 3.968
Al4 alleles
H, 0.700 0.682 0.762 0.717
H, 0.685 0.794 0.706 0.748
Number of Alleles q 7 6 8
Number of effective
3311 3676 q4.444 4.016
A24 alleles
H, 0.444 0.809 0.905 0.784
H, 0.698 0.728 0.775 0.751
Number of Alleles 9 11 12 15
Number of effective
6.289 a.237 9.009 8.197
A88 alleles
H, 0.800 0.869 0.952 0.889
He 0.841 0.761 0.889 0.878
Number of Alleles 2 5 q 6
Number of effective
1.923 2.267 1.901 2.070
B124 alleles
H, 0.400 0.727 0.400 0.538
H, 0.480 0.559 0.474 0.517
Number of Alleles 8 7 9 9
Number of effective
5714 4.608 3953 4.630
A76 alleles
H, 0.800 0.869 0.700 0.792
H, 0.825 0.783 0.747 0.784
Number of Alleles 5 7 5 9
Number of effective
3.378 3.731 3.096 3.496
Ad3 alleles
Hy 0.556 0.650 0.500 0.571
He 0.704 0.732 0.677 0.714
Number of Alleles 9 i3 12 17
Nurnber of effective
6.250 6.993 7.407 7.633
BI225 alleles
H, 0.900 0.913 1.00 0.944
H, 0.840 0.857 0.865 0.869
Number of Alleles 7 10 8 10
Number of effective
a4.762 4.608 4464 4.831
SV197 alleles
H, 0.900 0.818 0.619 0.755
H, 0.790 0.783 0.776 0.793




ajduaziansaina

AdbETRRUsNTTesiman AUl andmTann (hailinudnvorres
manunguueshmasludnasiiveansluiuiives ewas.) Tanvasdu panmictic uavda
71 limited genetic diversity Tull 2007 Insuan wazAmuwy matrilineal diversity sty
Uszmnnsresaansluuinadiniaivszmelng 3UkUUea mitochondrial type a
sliaienlaosimuiszwine 0.92 f1 1.00 Twihuesaferfuwasan nuclear microsatellites
wanslviiiuinlaidl population structure luszaufinirevesiasandn (nsuan  wazane
2007) dnwiz homogeneity LLU‘lJuLLaﬂﬂMmummﬂ bottleneck %38 selective sweep u
Uszrnnsveshavandlutsaalne vadiluwnedmarduldluszesitlng

InuiseduliazeuldiiuiansAnurluainaiosdy nuinlud genetic
differentiation T¥Mi19N13520NGUYR31 uAATAALIINTS matings D1aiARTULAEMIaNTS
shungy dauduns swarms Wenséeiugiu vaneq Suusulsl 1 fuinanvateq aoui
e (Paar uaveany 2004) fiAnAuvainvatoves alleleic diversity Tuszduuiunans 3
wansliiiudeinUsyensil cenetic base fiuau

wenaniianisaaeiildwmiioutuiinuly A mellifera (Oldroyd wavamy 1995)
uar A florea (Wattanachaiyingcharoen uavaaiy 2008) nandemirniunguuasis
vadlyildiAnannnissiunguuesdaiiduigniu nanismaassiildaenadesiunadiag
31ENwulﬂLLé'a‘[unzjmm%'aﬁmma‘luﬂssmﬂmmﬁauazﬁmﬁﬂ (Oldroyd uwazatuz 2000,
Paar wavANy 2008) Mshinuimegnuandiiiuiinmg swarms tenisauwugazlvina
Mnfududeadudnnissundunil (Wattanachaiyingcharoen uazaniy 2008) fatfunis
Watuegmniveiavessyansvesivanslutamentdiuu (tioka wazany 2001)
fiaummnainifienséefiunnnniniiemsduiug

Juiiinsudaiinamameassmasanslinuiusiazddeluegiisadu dannan
genotype °uaamﬁu‘wnmma‘luuma:f,smanummLmﬂﬂummawqp Tudl 2002 Paar uaz
AN UINdRdIuLeIR YRR At Tivasiiiudifies 0 - 6.25% AmduAnadyliiiios
1.27% Juansliitudnluidiaudunusiusenineian19we n15masiasaLmiaunass ua
n1snaapsvearIniatuayudeasuitinnisvasiaudsiiiaiuldosaenuinlunns
punadufuvsadiis fudiezeglndiunini MNMIFUNRTIINT NI T sTaeH A
wiiazslulianulnadaiu uazlinnsduasionanaiuagetaou |

namsvaapeInINSRiuE i mgRnssulunstuldlusyesilnavesiiavans
vl ananevusion1sia habitat fragmentation Hasaanisgyiugluszduviosdiu ms
anenasiwaltevduaiuliAnnslesfunaiiangu (patch) Aiusnesnainfuvesi
dipterocarp insnzdniiwuiinlugjuinne ﬁ%m:uWsnﬁa@jm%’waaﬁmaw‘lmjwﬂanlﬁuwulﬁ
wandliuinduiauraziudiawddyedrannremsiusuiuvesilugrsnenliuiuly
{h dipterocarp  lutsanaidenz fusenidesld dufuuivmarifiauduinisousng
Snwly



wudsatuiuiavae adia (A florea) waziasinu (A4 andreniformis) Lﬂuﬁqﬁgnm
pgavtnlulszialve (Oldroyd uway Wongsiri 2006) Uszynsuesiaiial (Nanork 2001,
Hepburn wagame 2005) ua:ﬁv\‘lﬁﬁu (Rattanawannee uazaz 2007) laifi poputation
structure Londnwaitenvarazsouliiiuiiskassieiianummsatunisatiefiualed
Iwﬂuwuwmnmsdﬂum Fuulurasiininssyinsefainnsaisenaneliiananalsi
fadlurasils uianmsAne mmsmﬂwanﬁmlmwasmmsauwuwmLLavmsawawma
nuwﬂwﬂs:mnwmmLaL‘uawumumaxgna'ﬂﬂ
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