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Biodiversity and Correlation with Physical and Biological Aspects of Bee Pollinators 
(Hymenoptera: Superfamily Apoidea) in Plant Protected Area at Ratchaprapa Dam, 

Surat Thani Province 
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>*44*>..9S.%>21 
 

V#.0>2.)*+,-GIW=6(.,H3G<GC<G+2>0HS.%92$T&:G6*GS.%+B2SU @.1. 2553 J2-;4(V#.0>2.
/G<.,>X5@,GD<>..9@LK/,G?GLA/092+2>@.%.2K6B2.* 39?6Y+@.%?C@.,4G.2K3<62Z 3-29H.9.2K
><92.I (/@.3D.) CIA9M2)*C-2N,-30ON2G#.*GC.5 =6(?O(2.:)9>,H>2.=[[\2&:2-&N*4TM:0S.%?C1=C- 
?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI O/O/H#<$?+(2MG(2CIACIA?>IA-)O(/0C<>C:2G C,W0;G3:)GO/0
V#.0>2.  (/@ .3D .) >2.=[[\ 2^_ 2-&N*4  ?OLA /G.,KKS.%J2  +, 0M),63< .2X].5D 2GI  TN%
9M2)*C-2N,-30ON2G#.*GC.5 CIA/B2G)-#)293%6)> K:)-?MNL/ TN%S.%32G02G;M(>2.6B2?G*G>2.
)*+,-;G#.,W0GIW3B2?.Y+N<N:)0=S6()-6I O/O/H#<$ &'(K:)-1234.2+2.-5 6.. /G<K*4 K*G2+.*-)015 CIAK:)-
+B2TG>KG*6T9N0 TN%./01234.2+2.-5 6.. )*?KI-. +2`a@+G5 CIA/G<?#.2%M5J2@T&GCIA@LWGCIAS>Sb>
@,GD<>..9@LK ?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 
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32.H,842.20 
 MG(2 
42.20CIA 1 KG*6TN%+B2G)GO/0T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea CIA+,H=6(+2>@LK

/2M2.KG*64:20n +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%
3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

26 

42.20CIA 2 N,>X$%6/>O/0@LK/2M2.T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea +2>>2.
3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>
Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

29 
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32.H,8J2@ 
 MG(2 
J2@CIA 1 @LWGCIAS>Sb>@,GD<>..9@LK (J2-;G>./H?3(G3IT60) TN%?3(GC203B2.)+  

5 ?3(GC20 (4,)?NO;G)0>N9) ?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 
15 

J2@CIA 2 J2@O-2-3:)GM,) (>) TN%4,)?4Y9O/0T9N0J': (O) Xylocopa latipes (Drury) 17 
J2@CIA 3 4,)?4Y9),-O/0T9N0J': Xylocopa aestuans Linneaus  18 
J2@CIA 4 4,)?4Y9),-O/0&mW09*W9 Apis florea Frabicius 19 
J2@CIA 5 4,)?4Y9),-O/0&mW0V@.0 Apis cerana Fabricius 20 
J2@CIA 6 4,)?4Y9),-&mW0MN)0 Apis dosata Frabicius (>) 9/06(2GHG (O) 9/06(2GO(20 21 
J2@CIA 7 4,)?4Y9),-K,GV.0 Trigona atripes Smith 22 
J2@CIA 8 4,)?4Y9),-K,GV.0 Trigona  terminata Smith 23 
J2@CIA 9 4,)?4Y9),-K,GV.0 Trigona ventralis Smith 24 
J2@CIA 10 4,)?4Y9),-O/0&mW0.' (>) 9/06(2GO(20 (O) 6(2GMG(2O/03:)GM,) 25 
J2@CIA 11 ?S/.5?rYG45O/0T9N0&39?>3.>N<:9&mW0KG*64:20n CIA@H+2>>2.3B2.)+ 4 #.,W0 ;G

?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9
@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

27 

J2@CIA 12 @LK/2M2.KG*64:20n O/0T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea +2>>2.
3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>
Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

28 

J2@CIA 13 >2.>.%+2-4,)O/0T9N0?>3.>N<:9&mW0 +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 
?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%
J2 +,0M),63<.2X].5D2GI 

31 

J2@CIA 14 +B2G)GKG*6@LK/2M2.O/0T9N0&39?>3.>N<:9&mW0KG*64:20n +2>>2.3B2.)+  
4 #.,W0;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>
@,GD<>..9@LK ?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

32 

J2@CIA 15 +B2G)GT9N0&39?>3.>N<:9&mW0CIA@H;G@LKKG*64:20n +2>>2.3B2.)+ 4 #.,W0 ;G
?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9
@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

32 

J2@CIA 16 39>2.g6g/-?K*0?3(G.%M):20+B2G)GT9N0&39?>3.>N<:9&mW0>,H#)293'0+2>
.%6,HGWB2C%?N +2>>2.3B2.)+ 4 #.,W0;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 
@.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

34 
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HC#,6-:/ 
 

3B2.)+T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea TN%@LK/2M2.O/0T9N06,0>N:2)  
4 #.,W0;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @. 1. 2553 ;G@LWGCIAS>Sb>X5@,GD<>..9@LK 
?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI ?S.I-H?CI-H#)29MN2>MN2-O/0>N<:96,0>N:2).%M):20>2.
3B2.)+ 4 #.,W0429)*DI>2.O/0r*9@53,G (Ds) TN%M23M3,9@,GD5.%M):20+B2G)GT9N0>,H.%6,H#)29
3'0O/0@LWGCIA @HT9N0&39?>3.>N<:9&mW0C,W0M96 9 KG*6+2> 3 )015 +B2TG>KG*6=6( 8 KG*6=6(T>: 
T9N0J':)015 Xylocopidae  2 KG*6 #L/ Xylocopa latipes (Drury) TN% Xylocopa aestuans Linneaus 
&mW0TN%K,GV.0 )015 Apidae 6 KG*6 #L/  &mW09*W9 (Apis florea Frabicius) &mW0V@.0 (Apis cerana 
Fabricius) TN%&mW0MN)0 (Apis dosata Frabicius) K,GV.0 3 KG*6 #L/  Trigona atripes Smith Trigona 
terminata Smith TN% Trigona ventralis Smith 3:)G/I> 1 KG*6 #L/ &mW0.' )015 Halictidae =9:3292.g
+B2TG>KG*6=6( @H&mW09*W992>CIA3<6 80.9 ?S/.5?rYG45O/0T9N0CIA+,H=6(C,W0M96 @H@LK/2M2.O/0
T9N0>N<:96,0>N:2) 15 KG*6 #L/ M8(26/>T60 [Melinis repens (Willd.) Ziska (Gramineae)] 32H?3L/ 
[Eupatorium odoratum Linn. (Compositae)] &,>?3IW-G&I [Cleoma viscosa Linn. (Cleomaceae)] 
GWB2G9.2K3IM5 [Euphorbia hirta  Linn. ( Euphorbiaceae)] M20G>-'0=C- [Caesalpinia pulcherrima 
(L.) Sw. (Leguminosae)] OIW?MNY>H(2G [Senna siamea (Lam.) Irwin & Barneby (Leguminosae)]  
SUH [Milingtonia hortensis L.f. (Bignoniaceae)] M92>?OI-) [Ptychosperma macarthurii H. Wendl 
(Palmae)] S2N59H'?4I- [Butia capitata (Mart.) Becc. (Palmae)] =9-.2H [Mimosa pudica 
(Mimosaceae)] 4%?#I-GM*G [Hopea ferrea Laness. (Dipterocarpaceae)] 4%OHS_2 [Flacurtia indica 
(urm.F.) Merr. (Flacourtiaceae)] >N()-?NYH9L/G20 [Musa sapientum Linn. (Musaceae)] ?OY9T60 
[Ixora coccinea L. (Rubiaceae)] TN%6/G8:2#)IG3*.*>*45 [Mussaenda philippica A. Rich cv. Queen 
Sirikit. (Rubiaceae)] #:26,KGI#)29MN2>MN2-O/0r*9@53,G O/0KG*6T9N0&39?>3.>N<:9&mW0;G>2.
3B2.)+#.,W0CIA 1 2 3 TN% 4 9I#:2?C:2>,H 0.03 0.14 0.34 TN% 0.63 429NB26,H +B2G)GT9N09I
3M3,9@,GD5?K*0NH>,H.%6,H#)293'0O/0@LWGCIA T4:=9:T4>4:20/-:209IG,-3B2#,8C203g*4* V6-3.<S&mW0
9*W9TN%K,GV.0 T. ventralis 9IHCH2C3B2#,8;G>2.&39?>3.O/0@LK;G@LWGCIA1m>X2#.,W0GIW?GLA/0+2>9I
@LK/2M2.MN2-KG*6TN%9IS.*92$CIA3B2.)+@H92>>):2T9N0KG*6/LAG 
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Abstract 
 

Bee pollinators in Superfamily Apoidea and their host plants were collected four times in 
January, April, June and September 2010 in the plant protected area at Ratchaprapa Dam, Surat 
Thani province. Simpson�s index of diversity (Ds) were compared among four surveying times.  
A correlation between numbers of insect and altitudes was analyzed. Nine species of bee 
pollinators were found in three families. Eight species were identified. They were Xylocopa 
latipes (Drury), Xylocopa aestuans Linneaus (Xylocopidae); Apis florea Frabicius, Apis cerana 
Fabricius, Apis dosata Frabicius, Trigona atripes Smith, Trigona terminata Smith, Trigona 
ventralis Smith (Apidae). One halictid (Halictidae) was unidentified. A. florea was abanduntly 
found to be 80.9% of total bees collected in this study. Fifteen plant species visited by bee 
polinators during surveys, were Melinis repens (Willd.) Ziska (Gramineae); Eupatorium 
odoratum Linn. (Compositae); Cleoma viscosa Linn. (Cleomaceae); Euphorbia hirta  Linn.  
(Euphorbiaceae); Caesalpinia pulcherrima (L.) Sw., Senna siamea (Lam.) Irwin & Barneby 
(Leguminosae); Milingtonia hortensis L.f. (Bignoniaceae); Ptychosperma macarthurii H. Wendl, 
Butia capitata (Mart.) Becc. (Palmae); Mimosa pudica (Mimosaceae); Hopea ferrea Laness. 
(Dipterocarpaceae); Flacurtia indica (urm.F.) Merr. (Flacourtiaceae); Musa sapientum Linn. 
(Musaceae); Ixora coccinea L., Mussaenda philippica A. Rich cv. Queen Sirikit. (Rubiaceae).  
Ds of the 1st, 2nd, 3rd and 4th surveying time were 0.03, 0.14, 0.34 and 0.63, respectively. A number 
of insect was negatively correlated, but not significantly different with the altitude. In conclusion, 
A. florea and T.ventralis play an important role in pollination in this studied area because of a 
wide host plants and more abandunce as compared with other species.       
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�����?��	@�����;�����������	�  
.%M):20SU @.1. 2539 39?6Y+@.%?C@.,4G.2K3<62Z 3-29H.9.2K><92.I C.0@.%.2KC2G

#/9@*)?4/.5@.(/9?#.LA/03T>G?G/.5 ;M(@*@*DJ,$�5@LK #$%)*C-21234.5 M2)*C-2N,-30ON2-
G#.*GC.5 TN%;M(V#.0>2./G<.,>X5@,GD<>..9@LK/,G?GLA/092+2>@.%.2K6B2.* 39?6Y+@.%?C@
.,4G.2K3<62 3-29H.9.2K><92.I  (/@.3D.) .:)9>,H@*@*DJ,$�5@LK #$%)*C-21234.5 
9M2)*C-2N,-30ON2G#.*GC.5  +,6g:2-J2@4,)/-:20@..$=9(TM(0CIA .)H.)9=)(92>>): 2  
20,000 4,)/-:20 TN()+,6H,GCm>N0HGT&:G CD-ROM @.(/9C,W0VS.6?>N(2Z @.%.2KC2GT&:GH,GCm>
K<6GIWT>:9M2)*C-2N,-30ON2G#.*GC.5 ?9LA/),GCIA 21 9*g<G2-G @.1. 2544 ;G#.2)?36Y+?S�G/0#5
S.%C2G;G@*DI?S�6G*C..1>2. "C.,@-2>.=C- : /G<.,>X5TN%@,�G26()-+*43B2Gm>TM:0G,>)*+,-=C-" 
21-27 9*g<G2-G @.1. 2544 $ 12N2  @.%?>IW-) +<�2N0>.$59M2)*C-2N,-  G/>+2>GIW
9M2)*C-2N,-30ON2G#.*GC.5-,0=6(3:0H<#N2>..:)9S`*H,4*02G3B2.)+429V#.0>2.3B2.)+M9':?>2%
TN%C%?N=C-;G/:2)=C-TN%C%?N/,G629,G V6-S`*H,4*02G.:)9>,HV#.0>2./G<.,>X5@,GD<>..9@LK
;G@.%.2K6B2.*Z 3)G+*4.N62TN%>/0C,@?.L/4,W0T4:SU @.1. 2542 TN%?@LA/?S�G>2.32G4:/@.%.2K
S$*D2GTM:0/0#5@.%H2C39?6Y+@.%?+(2/-':M,) TN%39?6Y+@.%?C@.,4G.2K3<62Z 3-29H.9.2K
><92.I ;G>2./G<.,>X5@,GD<>..9@LK 9M2)*C-2N,-30ON2G#.*GC.5=6(CB2MG,03L/O/@.%.2KC2G@.%
.2K)V.>23O/3G/0@.%.2K6B2.*;GV#.0>2./G<.,>X5@,GD<>..9@LK/,G?GLA/092+2>@.%.2K6B2.*Z 
TN%=6(.,H@.%.2K2G<824;M(T4:04,W0#$%>..9>2.6B2?G*G02GV#.0>2./G<.,>X5@,GD<>..9@LK/,G
?GLA/092+2>@.%.2K6B2.*Z 9M2)*C-2N,-30ON2G#.*GC.5 

?@LA/3G/0@.%.2K6B2.*V#.0>2./G<.,>X5@,GD<>..9@LK/,G?GLA/092+2>@.%.2K6B2.* 39?6Y+
@.%?C@.,4G.2K3<62Z 3-29H.9.2K><92.I (/@.3D.) ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%
J2 >2.=[[\2^_2-&N*4TM:0S.%?C1=C- +,0M),63<.2X].5D2GI +m0=6(1m>X2#)29MN2>MN2-O/0T9N0
&39?>3.>N<:9&mW0 Superfamily Apoidea rmA09IHCH2C3B2#,8;G>2.&39?>3.O/0@LKrmA03:0&N
4:/?GLA/0>,H>2.4*6&NO/0@LKCIA/-':;G@LWGCIA6,0>N:2) &N=9(?MN:2G,WGG/>+2>+%CB2MG(2CIA;G>2.T@.:
O-2-@,GD<54:/=STN() -,0?S�GTMN:0/2M2.O/03,4)5S_2H20KG*6CIA/21,-;G@LWGCIAG,WG/I>6()-  
�	AB!����������������	�  

1. ?@LA/3G/0@.%.2K6B2.*V#.0>2./G<.,>X5@,GD<>..9@LK/,G?GLA/092+2>@.%.2K6B2.* 39?6Y+
@.%?C@.,4G.2K3<62Z 3-29H.9.2K><92.I (/@.3D.) ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%
J2 >2.=[[\2^_2-&N*4TM:0S.%?C1=C- 

2. ?@LA/1m>X2#)29MN2>MN2-O/0T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea ;G@LWGCIAS>
Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 >2.=[[\2^_2-&N*4TM:0S.%?C1=C- 

3. ?@LA/1m>X2#)293,9@,GD5O/0S.*92$T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea >,H
#)293'0+2>.%6,HGWB2C%?NTN%KG*6O/0@LK 
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��� �A���C���������	� 
6B2?G*G>2.)*+,-;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GIS.%92$ 

1,400 =.: 429?3(GC203B2.)+ 5 ?3(GC20 TN%@LWGCIAH.*?)$CIA@,> V.0/2M2.TN%.*9gGG+B2G)G 4 #.,W0 
;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 
�D=>� ���!A�E������������������<���C���������	� 
 T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea 9IHCH2C3B2#,8;G>2.&39?>3.TN%>2.4*6
&NO/0@LKrmA0?9NY6O/0&N=9(6,0>N:2)+%K:)->.%+2-@,GD<5TN%O-2-@,GD<54:/=S G/>+2>GIW&N=9(-,09I
HCH2C3B2#,8;G>2.?S�G/2M2.O/03,4)5S_2MN2-KG*6V6-?F@2%/-:20-*A0;G@LWGCIAS>Sb>@,GD<>..9
@LK?OLA/G.,KKS.%J2rmA09I3,4)5S_2KG*64:20n /21,-/-': M2>>2.4*6&N?>*6OmWGG(/-/2++%3:0&N4:/#)29
/<6939H'.$5O/0/2M2.3,4)5S_2=6( T9N0;G Superfamily Apoidea 9IMN2-)015 (family) rmA09I
392K*>/-':MN2-3><N (genus) TN%MN2-KG*6 (species) T4:N%KG*6/2++%9I#)293,9@,GD5>,HSb++,-
C,W0>2-J2@ ?K:G S.*92$GWB2^G /<$MJ'9* TN%#)29KLWG3,9@,CD5 TN%Sb++,-C20KI)J2@ ?K:G KG*6O/0
@LK .)9C,W0N,>X$%O/0@LWGCIAV6-?F@2%/-:20-*A0#)293'0O/0@LWGCIA+2>.%6,HGWB2C%?NCIAT4>4:20>,G 
6,0G,WG+m0=6(1m>X2#)29MN2>MN2-TN%#)293,9@,GD5>,HSb++,-C20>2-J2@TN%KI)J2@H20Sb++,-
O/0T9N0;G>N<:96,0>N:2);G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 >2.=[[\2^_2-&N*4TM:0
S.%?C1=C- ?@LA/?S�GO(/9'N?HLW/04(G;G>2.GB2=S;K(S.%V-KG5;G>2./G<.,>X5@,GD<5@LKTN%3,4)5;G
@LWGCIA6,0>N:2) 
��������	���; ��;���F��  

��!������������������ �����!"��#$� Superfamily Apoidea 
 Myers TN%#$% (2008) =6(+B2TG>T9N0;G Superfamily Apoidea //>?S�G)0154:20n  
8 )015 =6T>:)015 Andrenidae Anthophoridae Apidae Colletidae Halictidae Megachilidae 
Melittidae TN% Oxaeidae  

)015 Andrenidae 9IKLA/?.I->):2&mW0 andrenids (andrenid bees) 3><NCIA3B2#,8#L/ Andrena  ?K:G  
A. wilkella   

)015 Anthophoridae 9IKLA/?.I->MN2-KLA/ ?K:G &mW0O<6.' (digger bees) &mW0?+2%MN/6=9( 
(carpenter bees) T9N0J':  &mW0>2?M):2 (cuckoo bees) 3><NCIA3B2#,8=6(T>: 3><N Anthophora ?K:G  
A. occidentalis rmA0?S�G&mW0O<6.'KG*6MGmA0 3><N  Ceratina ?K:G C. dupla 3><N Epeolus  3><N Melecta 
?K:G M. californica 3><N Nomada 3><N Triepeolus ?K:G  T. lunatus 3><N Xylocopa ?K:G X. virginica  

)015 Apidae 9IKLA/?.I->):2&mW0@,GD<5  &mW0MN)0 &mW0V@.0 &mW09*W9 (honey bees) K,GV.0 (stinless 
bees) &mW0MmA0 (bumble bees) 3><NCIA3B2#,8=6(T>: 3><N Apis ?K:G A. mellifera  3><N  Bombus ?K:G  
B. fervidus  B. lapidarius TN% B. pennsylvanicus 3><N  Psithyrus ?K:G P. ashtoni  
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)015 Colletidae 9IKLA/?.I->):2&mW0.' colletids (colletid bees, plasterer bees TN% yellow-faced 
bees) 3><NCIA3B2#,8=6(T>: 3><N Hylaeus ?K:G H. modestus 

)015 Halictidae 9IKLA/?.I->):2&mW0.' halictids (halictid bees TN% sweat bees) S.%>/H6()-
3><NCIA3B2#,8=6(T>: 3><N Agapostemon  ?K:G A. virescens 3><N Augochlora 3><N Augochlorella 
'()* Augochloropsis '()* Halictus '()*  Lasioglossum  3><N Nomia  ?K:G N. melanderi  TN%3><N 
Sphecodes  

)015 Megachilidae 9IKLA/?.I->):2 &mW0>,6;H (leaf cutting bees) &mW0 meson (meson bees) 9I
MN2-3><N=6(T>: 3><N Anthidium Coelioxys Dianthidium Heriades Hoplitis Lithurge Megachile  
?K:G M. concinna  M. latimanus TN% M. rotundata 3><N Osmia TN%3><N Stelis 

)015 Melittidae 9IKLA/?.I->):2 &mW03IGWB2?0*G (melittid bees)  
)015 Oxaeidae 9IKLA/?.I->):2 oxaeids (oxaeid bees) =6(T>:3><N Protoxaea 
��������������� �����!"��#$� 

 T9N0CIAK:)-&39?>3.O/0@LK9I.2-02GC,A)VN>92>>):2 30,000 KG*6 TN%T9N0&39?>3.
>N<:9&mW0rmA0+,6/-':;G Superfamily Apoidea /-':;G/,G6,H Hymenoptera 9IHCH2C3B2#,8;G>2.&39
?>3.O/0@LK TN%9I+B2G)GKG*6CIA=6(+B2TG>TN()C,A)VN>S.%92$ 19,000 KG*6 (Linsley, 1958) 
G/>+2>T9N0TN() -,09I3,4)5KG*6/LAGn CIAK:)-&39?>3.O/0@LK ?K:G M/-C2> T909<9 =. G> TN%
#(20#2) TN%92>>):2 60 ?S/.5?rYG45O/04(G=9(C,W0M96 /21,-3*A09IKI)*46,0>N:2);G>2.&39?>3. 
V6-?F@2%/-:20-*A0T9N0?S�G3*A09IKI)*4CIAK:)-&39?>3.6/>=9(92>CIA3<6 ?GLA/0+2>T9N0CIA+,6/-':;G
S.%?JCJ9.+%/21,-?>3.?S�G/2M2.CIA;M(VS.4IGTN%/21,-GBW2M)2G?S�G/2M2.CIA;M(@N,002G  
?>3.6/>=9(+%4*64294,)T9N0+2>6/>MGmA0=S/I>6/>MGmA0;GO$%CIAT9N0N0>*G?>3.TN%
GWB2M)2G+2>6/>=9(  @LKH20KG*6/21,-T9N0KG*6?6I-);G>2.&39?>3. T4:@LK3:)G92>/21,-T9N0
MN2-KG*6=9:?F@2%?+2%+0 &mW0+,6):2?S�GT9N0&39?>3.CIA3B2#,8CIA3<6?@.2%;GT4:N%?CIA-)H*GCIA//>
M2?>3.M.L/GBW2M)2G &mW0+%=SCIA6/>=9(O/0@LKKG*6;6KG*6MGmA0?C:2G,WG CB2;M(=9:?>*6>2.S%SG
M.L/3'8?SN:2O/0N%//0?>3.  G/>+2>T9N0&39?>3.>N<:9&mW0TN()-,09IT9N0KG*6/LAGn /I>CIAK:)-
&39?>3.6/>=9( ?K:G T4G 4:/?HI-G T4G?HI-G 96 T9N0),G&mW0 T9N0),GM,)?OI-) T9N0),GH(2G 
T9N0G'G 6()0&N=9( 6()0g,A) 6()00)0 9)GTN%?@NIW-4:20n &I?3LW/>N20),G TN%&I?3LW/>N20#LGKG*6
4:20n C*@)6I (9SS.) 

>2.&39?>3.O/03)GS_2?1.Xj>*+ ?K:G =9(3,> T9N0>Y9IHCH2C3B2#,8;G>2.&N*4?9NY6
@,GD<5?@LA/GB2=S3.(203)GS_2 ?GLA/0+2>=9(3,>?S�G@LKCIA4(/0>2.&39O(29;G>2.3LH4:/@,GD<5429
D..9K24* (Bryndum and Hedegart, 1969 /(20V6- 3<)..$ 4,W09*4.?+.*8, 9SS.) +m0+B2?S�G4(/0=6(.,H
>2.g:2-?.$'THHO(294(G?@LA/;M(?>*6&NTN%?9NY6CIA39H'.$5 TN%+2>>2.1m>X2#)29MN2>MN2-O/0
T9N06/>3,>;GS_2D..9K24*TN%;G3)G&N*4?9NY6@,GD<5O/0 Tangmitcharoen  TN%#$% (2006a)  
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@H):2 T9N0CIA/-':H.*?)$?.L/G-/64(G3,>9I 693 KG*6 9I+B2G)G 10,404 4,) +,6/-':;G 115 )015 +2>  
11 /,G6,H =6(T>: Lepidoptera Hymenoptera Diptera Coleoptera Homoptera Hemiptera Orthoptera 
Dictyoptera Neuroptera Dermaptera TN% Thysanoptera V6-T9N0CIA+,H=6(+2>?.L/G-/64(G3,> 
;GS_2D..9K24*9I#)29MN2>MN2-TN%K<>K<9 (552 KG*6 6,948 4,)) 92>>):2;G3)G&N*4?9NY6@,GD<5 
(340 KG*6 3,456 4,)) TN%#:26,KGI#)29MN2>MN2- (Alpha diversity index) O/0T9N0+2>?.L/G-/6
4(G3,>;GS_2D..9K24* (83.75) 92>>):2;G3)G&N*4?9NY6@,GD<5 (48.59) G/>+2>GIW-,0@H):2 T9N0CIA
/-':H.*?)$K:/6/>TN%6/>3,>C,W0M96CIA+,HV6-;K( Malaise trap TN%3)*0+,HT9N0TH:0=6(?S�G 2 >N<:9 
#L/ >N<:9T9N0CIA3292.g?S�GT9N0&39?>3. (potential pollinator) 9I 73 KG*6 TN%>N<:9T9N0CIA=9:
?>IA-)O(/0>,H>2.&39?>3. (non-pollinators) 9I 620 KG*6  Potential pollinators C,W0 73 KG*6 +,6/-':;G
/,G6,H Lepidoptera 92>CIA3<6 (39 KG*6) 3B2M.,H;GS_2D..9K24*@H):2 9I potential pollinators  
(51 KG*6) G(/->):2;G3)G&N*4?9NY6@,GD<5 (59 KG*6) T4:;GC20>N,H>,G 3B2M.,H non-pollinators  
;GS_2D..9K24* (501 KG*6) 9I+B2G)G92>>):2;G3)G&N*4?9NY6@,GD<5 (281 KG*6) &mW0OG26?NY>TN%
K,GV.0?S�GT9N0&39?>3.MN,>O/0=9(3,>;GS.%?C1=C-  

T9():2 potential pollinators 9I+B2G)G92>gm0 73 KG*6 (Tangmitcharoen et al., 2006a)  
T4:T9N0CIA9IHCH2C;G>2.&39?>3./-:20TC(+.*0 (@*+2.$2+2>#)29gIA;G>2.4/96/> @i4*>..9
>2.M2/2M2. >2.GB2@2?.$') 9I?@I-0=9:>IAKG*6 Bryndum TN% Hedegart (1969) .2-02G):2 9I&mW0?@I-0 
2 KG*6;G/,G6,H Hymenoptera #L/ Ceratina hieroglyphica Sm. )015 Anthophoridae TN% Heriades 
binghami )015 Megachilidae ?S�GT9N0&39?>3.3B2#,8H.*?)$1'G-5S.,HS.<0@,GD<5=9(3,> +,0M),6
NB2S20 4:/92 Tangmitcharoen and Owens (1997) @H):2 &mW0?+2%MN/6=9( (carpenter bees) CIA9I
OG26?NY> 3><N Ceratina sp. 9I#)293B2#,8;G>2.K:)-&39?>3.6/>3,>CIA3)G3,>+,0M),63.%H<.I 
TN% Tangmitcharoen  TN%#$% (2006b) .2-02G):2&mW0;G)015 Anthophoridae =6(T>: Ceratina spp. 
Braunsapis sp. Lasioglossum sp. TN%)015 Apidae @)>K,GV.0KG*64:20n CIA=9:9I?MNY>=G=6(T>:
K,GV.0 Trigona collina  T. terminata TN%K,GV.0 T. laeviceps TN%&mW0CIA9I?MNY>=G ?K:G &mW0V@.0 
(Apis cerana) TN%&mW09*W9 (A. florea) TN%&mW0;G)015 Halictidae #L/ &mW0?+2%.'6*G (Nomia sp.) ?S�G
T9N0&39?>3.3B2#,8 +2>>2.1m>X2@i4*>..9>2.M2/2M2. ?K:G /,4.2>2.4/96/> (foraging 
rate) >2.?#NLA/G=M);G>2.M2/2M2. (foraging movement) TN%#)29gIA;G>2.?O(24/96/> KIWK,6):2
K,GV.0 T. collina ?S�GT9N0&39?>3.CIA9IHCH2C92>CIA3<6;G>2.g:2-?.$'O/0=9(3,>;G3)G&N*4
?9NY6@,GD<5+,0M),6@%?-2 

@i4*>..9>2.M2/2M2.O/0T9N0&39?>3.9IHCH2C3B2#,8;G>2.g:2-?.$'  3<)..$  
4,W09*4.?+.*8 (9SS.) .2-02G):2  >2.H,GCm>T9N0TN%@i4*>..9O/0T9N0KG*64:20n CIA?O(24/96/>
9I#)293B2#,892> ?@LA/+B2TG>T9N0CIA9IHCH2C;G>2.&39?>3. TN%T9N0CIA/2+?@I-0H*G&:2G6/>
M.L/?O(24/96/>T4:=9:>:/;M(?>*6>2.g:2-?.$'  Palupi (2005) .2-02G>2.1m>X2@i4*>..9T9N0&39
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?>3.CIAS.%?C1/*GV6GI?rI-):2 T9N0CIA9I1,>-J2@;G>2.&39?>3.;G3)G&N*4?9NY6@,GD<5 =6(T>:)015 
Anthophoridae Andrenidae Halictidae Megachilidae Apidae TN% Vespidae ;G/,G6,H 
Hymenoptera T4:?9LA/@*+2.$2+2>@i4*>..9 =6(T>: ?.$'CIA4*6429NB24,) 4B2TMG:0CIA?O(24/96/>  
?)N2;G>2.M2/2M2. K:)0?)N2CIA?O(24/96/>4:/4(G >2.?#NLA/G-(2-.%M):206/>TN%K:/6/>TN()
@H):2 9I?@I-0)015 Andrenidae Halictidae Megachilidae Anthophoridae TN% Apidae ?C:2G,WGCIA9I
S.%3*CD*J2@;G>2.>:/;M(?>*6>2.&39O(29 TN%+2>>2.1m>X2>2.T@.:>.%+2-O/0?.$'  
(pollen dispersal) @H):2 T9N0GB2@2?.$'J2-;G.%-%=9:?>*G 180 ?94. V6-3:)G;M8:GB2@2?.$';G
.,19I 100 ?94.  

3B2M.,H;GS.%?C1=C-@H):2 T9N0&39?>3.MN,>9I@i4*>..9M2/2M2..%M):206/>M.L/ 
K:/6/>J2-;G4(G?6*9 (Tangmitcharoen and Owens, 1997; Tangmitcharoen et. al., 2006a) 
Tangmitcharoen et. al. (2006b) .2-02G):2 OG26O/0T9N09I#)293,9@,GD5>,H@i4*>..9>2.M2
/2M2.TN%S.%3*CD*J2@>2.g:2-?.$' >N:2)#L/ T9N0OG26;M8: ?K:G &mW0V@.0 TN%&mW0?+2%.'6*G 
>:/;M(?>*6>2.&39?>3.O(29=6(92>>):2 V6-9I/,4.2>2.4/96/> TN%H*G.%M):20K:/6/>92>>):2
T9N0OG26?NY> TN%9,>?O(24/96/>C206(2GHG +m0?@*A9V/>23;M(?.$'CIAT9N0GB292?>2%4*6HG-/6
?>3.?@1?9I-92>OmWG O$%CIAT9N0OG26?NY>9,>?O(24/96/>6(2GO(20 rmA03/6#N(/0>,H.2-02G
>2.1m>X2O/0 Egenti (1981) ;GS.%?C1=G+I?.I-@H):2 T9N0&39?>3. Nomia tridents Sm. 
(Halictidae: Hymenoptera); Euphaedra janatta B.; Belenois calypso Dr.; Acraea bonasia F. 
(Nymphalidae: Lepidoptera);  Megachile cincta (Megachilidae: Hymenoptera);  Belanogaster 
juviceus (Vespidae: Hymenoptera) TN%  Sarcophaga sp. (Sarcophagidae: Diptera) CIA@H;G3)G
S_23,>CIA;M(&N&N*4?9NY63'0G,WG3:)G;M8:?S�GT9N0CIA9IOG26;M8: TN%?S�G=S;GTG)C20?6I-)>,H
>2.1m>X2?S.I-H?CI-H/,4.2>2.&39O(29O/0@LK Monochoria korsakowii V6-T9N0J': Xylocopa 
circumvolan (carpenter bee) TN%&mW0V@.0 A. cerana japonica (eastern hive bee) O/0 Wang TN%
#$% (1998) CIA@H):2T9N0J':  X. circumvolan rmA09IOG26;M8:3292.g&39?>3.=6(/-:209I
S.%3*CD*J2@3'0>):2&mW0V@.0 A. cerana japonica  
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�	�<! �!���G� �������������	� 

1. �B����;���	� 
1.1 @LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 
1.2 J2#)*K2>2.+,6>2.1,4.'@LK #$%C.,@-2>.D..9K24* M2)*C-2N,-30ON2G#.*GC.5  

)*C-2?O4M26;M8: /B2?J/M26;M8: +,0M),630ON2 
2. ����������	� 

2.1 ���K#�=��������������������� �����!"��#$�9� Superfamily Apoidea  

2.1.1 ����?��<�:$���;K#�=� 

>B2MG6@LWGCIA1m>X2429?3(GC20>2.3B2.)+ 5 ?3(GC20 (J2@CIA 1) rmA0#./H#N<9TN%?S�G@LWGCIA
4,)TCGO/0@LWGCIA6B2?G*G02GV#.0>2.@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 S.%92$  
1,400 =.: (@LWGCIA;G>./H?3(G3IT60;GJ2@CIA 1) TN%@LWGCIAH.*?)$./Hn CIA@,> V.0/2M2.  
TN%.*9gGGO/0?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

2.1.2 ��� �L�A	���"����������:�  

3B2.)+TN%?>YH4,)/-:20T9N0&39?>3.>N<:9&mW0;G Superfamily Apoidea +B2G)G 4 #.,W0  
;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 V6->2.?>YH4,)/-:20T9N09I 3 )*DI6,0GIW 

1. ?>YH4,)/-:20T9N0+2>TMN:0M2/2M2. 

?>YH4,)/-:20T9N0&39?>3.>N<:9&mW0 CIA>B2N,04/96/>=9(O/0@LKKG*64:20n ;GK:)0.%-%//>
6/> 429H.*?)$CIA@,> V.0/2M2. TN%.*9gGG;GH.*?)$?OLA/G.,KKS.%J2 TN%429?3(GC203B2.)+  
5 ?3(GC20;G@LWGCIAS>Sb>X5@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI (J2@CIA 1) V6-;K(
3)*0VFH4296/>=9(KG*64:20n ;G>.$ICIA6/>=9(/-':3'0TN%T9N09IOG26?NY>+m0;K(>N(/03:/0C20=>N
?@LA/6'T9N0>N<:96,0>N:2) TN%;K(3)*06(29-2)+,HT9N0 ?>YH4,)/-:20T9N0C,W0M96;3:;Gg<0@N234*>
;3 4*6S\2-.%H<.2-N%?/I-6O/0KG*6@LK .%6,H#)293'0TN%@*>,6C20J'9*1234.5 g:2-.'S@LK/2M2.
O/0T9N0&39?>3.?MN:2G,WG GB24,)/-:20T9N0CIA@HHG6/>=9(T4:N%KG*6=SG,HS.*92$TN%+B2TG>
KG*6;GM(/0S`*H,4*>2.  

2. ?>YH4,)/-:20T9N0+2>TMN:0/21,-  

)*DIGIW;K(?>YH4,)/-:20T9N0>N<:9K,GV.0rmA03.(20.,04294(G=9(4:20n TN%H.*?)$@LWG6*G V6-
?6*G3B2.)+4(G=9(?@LA/M2.,0O/0T9N0>N<:96,0>N:2)429?3(GC20?6*GCIA>B2MG6 5 ?3(GC20 ?9LA/@H.,0+m0
?>YH4,)/-:20T9N06()- Aspirator M.L/;K(3)*0+,HT9N0 MN,0+2>G,WGGB2=S;3:;GO)6�:2T9N0rmA0
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J2-;GH..+<6()-32.?/CD*N /%r*?44 GB24,)/-:20T9N0CIA?>YH=6(=S?rY4TN%+,6?>YH.,>X2429
>.%H)G>2.CIAg'>4(/0;GM(/0S`*H,4*>2.?@LA/+B2TG>KG*64:/=S 

3. >2.?>YH4,)/-:20T9N0V6-;K(?M-LA/N:/  

;K(GWB2?KLA/9#)29?O(9O(G 80% ?S�G?M-LA/N:/V6-;3:?M-LA/N:/;G>,H6,>THH Steiner trap TN()
GB2=STO)GHG4(G=9(;G?3(GC20CIA>B2MG6+B2G)G 5 >,H6,>/?3(GC20 )20>,H6,>T4:N%+<6M:20>,G
S.%92$ 200-250 ?94. (T4:N%?3(GC20-2)S.%92$ 1-1.5 >*VN?94.) ?S�G.%-%?)N2 24 K,A)V90 ?>YH
>,H6,>GB2=SG,HS.*92$T9N0;GT4:N%>,H6,>TN%+B2TG>;GM(/0S`*H,4*>2. 

2.1.3 ������!���	<����N��K��A�� 

C<>+<6CIA?>YH4,)/-:20),6.%6,H#)293'0+2>.%6,HGWB2C%?N6()-?#.LA/0 Altimeter TN%.%H<@*>,6
O/0C20J'9*1234.56()-?#.LA/0H/>@*>,64B2TMG:0C20J'9*12345 (GPS) 

2.1.4 ����� ������F��N� 

)*?#.2%M5#)29MN2>MN2-O/0KG*6 (species diversity) O/0T9N0&39?>3.;G 
Superfamily Apoidea CIA+,H=6(C,W0M96 V6-#B2G)$#:26,KGI#)29MN2>MN2-6()-)*DI Simpson�s 
index of diversity (Ds) V6-;K(3'4.6,0GIW 

Ds = 1 -  Sum1
i [ni*(ni-1)]/[N*(N-1)] 

?9LA/ Ds = Simpson�s index of diversity, 
ni = the number of individuals in the ith species collected, TN% 
N = the total number of organisms in the sample 
?S.I-H?CI-H#:2 Ds O/0T9N0>N<:96,0>N:2).%M):20?6L/GCIA?>YH4,)/-:20CIAT4>4:20>,G 

2.2 K#�=������	��	���������<��������G������� ���9� Superfamily Apoidea �	�

����	����������������������  

2.2.1 �����	��	�����������	�����	���������� 
1m>X2#)293,9@,GD5.%M):20KG*6TN%S.*92$O/0T9N0&39?>3.>N<:9&mW0;G Superfamily 

Apoidea >,HKG*6O/0@LK/2M2. 
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2.2.2 �����	��	�����������	�����	���������� 
GB2S.*92$O/0T9N0CIA ?>YH4,)/-:20=6(C,W 0M96;GT4:N%#.,W0+B2G)G 4 #.,W 0 92M2

#)293,9@,GD5>,H#)293'0+2>.%6,HGWB2C%?N V6-#B2G)$#:23M3,9@,GD5 (two-tailed correlation) 
429)*DI>2.O/0?@I-.53,G (Pearson�s method) TN%#B2G)$39>2.g6g/-?K*0?3(G (regression linear)   

J2@CIA 1 @LWGCIAS>Sb>@,GD<>..9@LK (J2-;G>./H?3(G3IT60) TN%?3(GC203B2.)+ 5 ?3(GC20 (4,)?NO
;G)0>N9) ?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

 
 
 
 
 
 
 
 

 
 

1 

2 

3 
4 

5 
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��������	� 

1. ���<���������� �����!"��#$���;�?������ 
&N>2.3B2.)+T9N0&39?>3.>N<:9&mW0;G Superfamily Apoidae @HT9N0C,W0M96 9 KG*6 

+2> 4 )015 (family) =6(T>:)015 Xylocopidae  2 KG*6 )015 Apidae 6 KG*6 TN%)015 Halictidae 1 KG*6 
T4:N%KG*69INB26,HC20/G<>.9)*D2G TN%.'S.:20N,>X$%J2-G/>6,04:/=SGIW 

1.1. �����N" Xylocopa latipes (Drury) 
NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
          Class     Insecta 
             Order     Hymenoptera 
                 Superfamily     Apoidea 
                     Family     Xylocopidae 
            Genus     Xylocopa  
                               Scientific name   Xylocopa latipes (Drury) 
�N��"���	�=G������� 
 NB24,)3I6B29,G)2) /()GS\/9 -2)S.%92$ 3.4 ?rG4*?94. NB24,)S.%>/H6()- 3 3:)G#L/ 
3:)GM,) 3:)G/> TN%3:)GC(/0 3:)GM,)?S�G3:)G?NY>CIA3<6 ?S�GCIA4,W0O/0S2> MG)6 42.)9 TN%
426IA-) S2>?S�GTHH>,6?NI- (chewing-lapping type) rmA0S2>THHGIW 32)*4.I (2538) =6(/D*H2-=)():2
?S�GS2>CIA9I)*),�G2>2.92+2>S2>THH>,6>*G .*9^US2>HG (labrum) TN%>.29 (mandible) 
?M9L/G>,HS2>THH>,6>*G (chewing type) #L/ .*9^US2>HG?S�GT&:GTOY0K*WG?6I-)4:/+2> clypeus 
3:)G>.299IOG26;M8:TOY0T.0TN%4/GSN2-TMN9#9 (J2@CIA 2>) V6-S>4*=9:=6(;K(>,6>*G/2M2. 
T4:/2+;K(;G>2.4:/3'( 4HT4:03.(20.,0 M.L/>,66/>=9(?@LA/?O(2gm04:/9GWB2M)2G  

MG)69I 2 O(20?S�GTHHO(/1/> (geniculate) 4,W0/-':H.*?)$;4(42?6IA-)TN%.%M):2042.)9C,W0 
2 O(20 9I+B2G)G 12 SN(/0 SN(/0T.>-2)>):2SN(/0/LAG?.I->):2j2GMG)6 (scape) SN(/0CIA 2 g,692
?S�GO(/4:/MG)6 (pedicel) ?S�GSN(/0CIA3,WGCIA3<6TN%CB29<9M,>1/>>,HMG)6SN(/0T.> SN(/0CIA 3-12 
?.I->):2?3(GMG)6 (flagellum) V6-SN(/0CIA 3 -2)92>>):2SN(/0CIA 4-12 T4:9IOG26?NY>>):2 3:)G
SN(/0CIA?MNL/4,W0T4: 4-12 9IOG26;>N(?#I-0>,G 42.)9 (compound eye) 9I.'S.:20#N(2-=4 4,W0/-': 2 O(20
O/03:)GM,) 9IOG26;M8: (J2@CIA 2O ) 3:)G42?6IA- (ocelli) @H 3 /,G .'S.:20>N9OG26?NY> 4,W0/-':
H.*?)$>mA0>N203:)GM,)?MGL/j2GMG)6 (J2@CIA 2> J2-;G)0>N93IO2)) />9I 3 SN(/0 6(2GN:20 
(ventral) ?S�GCIA4,W0O/0O2 3 #': O2#':T.>4,W0/-':HG/>SN(/0T.> (prothorax) O2#':CIA 2 4,W0/-':HG/>SN(/0
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>N20 (mesothorax) O2#':CIA 3 4,W0/-':HG/>SN(/03<6C(2- (metathorax) 6(2GO(20O/0/>?S�GCIA4,W0O/0
SU> 2 #': V6-SU>#':MG(29IOG26;M8:>):2SU>#':MN,0 ?GLW/SU>C,W0 2 #':9IN,>X$%H203I6B2 9,G)2) 3%C(/G
T30 #)29>)(20O/0SU>#':MG(2?9LA/>20SU>-2)S.%92$ 7 ?rG4*?94. H.*?)$V#GSU>TN%O2C<>#':9IOG
3I6B2S>#N<9 V6-?F@2%/-:20-*A03:)GO/0 tibia O2#':MN,09IOG26;M8:>):2O2#':/LAGTN%9IOGS>#N<9
MG2TG:G 3:)GC(/06(2GO(209IOG3I6B2S>#N<9MG2TG:G  

J2@CIA 2 J2@O-2-3:)GM,) (>) TN%4,)?4Y9O/0T9N0J': (O) Xylocopa latipes (Drury) 
  

1.2. �����N"  Xylocopa aestuans Linneaus 
NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
              Order     Hymenoptera 
                  Superfamily     Apoidea 
                      Family     Xylocopidae 
             Genus     Xylocopa  
                               Scientific name Xylocopa aestuans Linneaus 

A� <�;�� 

 �F���< 
�F�A"���< 

E����< 

> 

��< 

�F�� 

A���� 
��� 

O 

>.29 



 18

�N��"���	�=G������� 
 NB24,)9IOG26?NY>>):2T9N0J':KG*6T.> OG26NB24,)-2)S.%92$ 2 ?rG4*?94. C<>3:)GO/0
NB24,)?S�G3I6B2 ->?)(G3:)G/>6(2GHG9IOG3I?MNL/0S>#N<9 (J2@CIA 3) 

J2@CIA 3 4,)?4Y9),-O/0T9N0J': Xylocopa aestuans Linneaus  
 

1.3. �#$���$� Apis florea Frabicius 

�?�<	������!�������� (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
             Order     Hymenoptera 
                  Superfamily     Apoidea 
                      Family     Apidae 
                          Genus     Apis                                
                              Scientific name  Apis florea Frabicius 
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�N��"���	�=G������� 
 OG26NB24,)-2)S.%92$ 8 9*NN*?94. 3:)GM,)TN%/>3I6B2 C(/0SN(/0CIA 1-3 3IGWB242N 3:)G
SN(/0CIA 4-7 3I6B2 MG)6?S�GTHHO(/1/> 9I 12 SN(/0 ?M9L/G>,HT9N0J': T4:T4>4:20+2>T9N0J':#L/
?3(GMG)6C<>SN(/09IOG26;>N(?#I-0>,G ;GO$%?3(GMG)6SN(/0T.>CIA@H;GT9N0J':-2)>):2?3(G
MG)6SN(/0/LAGn 42.)99IOG26;M8:TN%9I.'S.:20#N(2-=4?M9L/GT9N0J': 42?6IA-)9I 3 /,G 4,W0/-':
6(2GMN,0O/03:)GM,) (J2@CIA 4) H.*?)$42.)99IOGS.%S.2- 9IOG3IO2)S>#N<93:)G/> V#GSU> 
O2 TN%C(/06(2GN:20 (J2@CIA 4) 

J2@CIA 4 4,)?4Y9),-O/0&mW09*W9 Apis florea Frabicius 
 

1.4. �#$�C���  Apis cerana Fabricius 
NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
             Order     Hymenoptera 
                  Family     Apidae 
                      Genus     Apis                                
                          Scientific name  Apis cerana Fabricius 

42?6IA-) 

OG3IO2) 
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�N��"���	�=G������� 
 NB24,);M8:>):2&mW09*W9 OG26NB24,)-2)S.%92$ 1.2 9*NN*?94. MG)69I 12 SN(/0 3:)GV#G
O/0j2GMG)6T#HTN%#:/-n O-2-OG26;M8:OmWGCIA3:)GSN2-O/0j2GMG)6 #)29-2)O/0O(/4:/
MG)6TN%?3(GMG)6SN(/0T.>9IOG26;>N(?#I-0>,G 3:)G?3(GMG)6SN(/0CIA 2-9 9IOG26;>N(?#I-0>,G 
TN%V4>):2?3(GMG)6SN(/0CIA 1 T4:3,WG>):2SN(/0CIA 10 9I42?6IA-) 3 /,G 3:)GM,) /> TN%C(/0TH:0
T->>,G?6:GK,6 9IOG3IGWB242NS>#N<93:)GM,)H.*?)$j2GMG)6 V#GSU> />SN(/0T.> TN%C(/0
SN(/0CIA 1-3 3:)GC(/06(2GN:20@HMG29TMN9-2)MG2TG:G (J2@CIA 5) 

J2@CIA 5 4,)?4Y9),-O/0&mW0V@.0 Apis cerana Fabricius 
 

1.5. �#$���� Apis dosata Frabicius 
NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
             Order     Hymenoptera 
                  Family     Apidae 
                      Genus     Apis 
                           Scientific name  Apis dosata Frabicius 

OG3IGWB242N 
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�N��"���	�=G������� 
 OG26NB24,)-2)S.%92$ 1.5 ?rG4*?94. M,) /> O2 TN%C(/09I3I6B2 ->?)(G6(2GHG3:)GC(/0
SN(/0CIA 1-3 9/0?MYG?S�G3I?MNL/0 ?GLA/0+2>9IOG3I?MNL/0S>#N<9 G/>+2>GIW3:)G/>TN% femer O/0
O2C,W0 3 #':9IOG3I?MNL/0S>#N<9MG2TG:G (J2@CIA 6 O) 

J2@CIA 6 4,)?4Y9),-&mW0MN)0 Apis dosata Frabicius (>) 9/06(2GHG (O) 9/06(2GO(20 
 

1.6. �	�C�� Trigona atripes Smith 

NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
              Order     Hymenoptera 
                  Superfamily     Apoidea 
                      Family     Apidae 
            Genus     Trigona 
                               Scientific name Trigona atripes Smith 
�N��"���	�=G������� 

NB24,)OG26?NY> -2)S.%92$ 0.5 9*NN*?94. M,) /> TN%C(/03I6B2 MG)63IGWB242N SU>H20;3 
3:)GM,) /> TN%C(/0T->>,G?6:GK,6 O2TN%/>6(2GO(209IOG3IO2)S>#N<9 3:)GSN2-O/0 tibia O2#':
MN,09IOG26;M8: (J2@CIA 7) 

> O 
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J2@CIA 7 4,)?4Y9),-K,GV.0 Trigona atripes Smith 
 

1.7. �	�C�� Trigona terminata Smith 

NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
              Order     Hymenoptera 
                  Superfamily     Apoidea 
                      Family     Apidae 
             Genus     Trigona 
                               Scientific name Trigona terminata Smith 
�N��"���	�=G������� 
 OG26?NY> NB24,)-2)S.%92$ 0.5 9*NN*?94. C<>3:)GO/0NB24,)3IGWB242N?O(9 ->?)(GO2#':MN,0 
tibia O2#':>N20 TN%42.)99I3I6B2 (J2@CIA 8)  

Tibia O2#':MN,0 
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J2@CIA 8 4,)?4Y9),-K,GV.0 Trigona  terminata Smith 
 

1.8. �	�C�� Trigona ventralis Smith 

NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
              Order     Hymenoptera 
                  Superfamily     Apoidea 
                      Family     Apidae 
             Genus     Trigona 
                               Scientific name Trigona ventralis Smith 
�N��"���	�=G������� 
 OG26?NY> NB24,)-2)S.%92$ 0.4 9*NN*?94. C<>3:)GO/0NB24,)3I6B2 SU>H20;3 9IOGS<-3IO2)
S>#N<93:)GM,)H.*?)$?MGL/.*9^US2>HG ./Hn V#GMG)6 TN%H.*?)$6(2GO(20O/0/> 9IMG293I
6B2S>#N<9H.*?)$O2C,W0 3 #': ->?)(GH.*?)$6(2G;GO/0 tibia O2#':MN,0 (J2@CIA 9)  
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J2@CIA 9 4,)?4Y9),-K,GV.0 Trigona ventralis Smith 
 

1.9. �#$��N 
NB26,HC20/G<>.9)*D2G (Michener et al., 1994) 
Kingdom     Animalia 
    Phylum     Arthropoda 
       Subphylum     Hexapoda 
         Class     Insecta 
              Order     Hymenoptera 
                  Superfamily     Apoidea 
                      Family     Halictidae 
             Genus  Unidentified    
�N��"���	�=G������� 

OG26NB24,)-2)S.%92$ 0.6 9*NN*?94. C<>3:)GO/0NB24,)+2>M,) /> TN%C(/0?MYG?S�G+<6
>N9n H<�9N0=S NB24,)3I?OI-)?S�G9,G)2) 9IOGS>#N<9G(/-92>->?)(GH.*?)$O2 3:)GO/0MG)6TN%
O2?S�G3I6B2 42.)93I?MNL/0 TN%3:)GM,)?MGL/.*9^US2>HG9IT4(93I?MNL/0.'S.:20#N(2-.%�,0#)AB2 
3:)GO/0 femer TN% tibia 9ITgH3IO2)S.2>`/-': (J2@CIA 10) 
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J2@CIA 10 4,)?4Y9),-O/0&mW0.' (>) 9/06(2GO(20 (O) 6(2GMG(2O/03:)GM,) 
 
2. �����G������� �:����� ������	<���������� �����!"��#$���;�?������ 

2.1. �����G���������� �����!"��#$� Superfamily Apoidea ��;�?������ 
4,)/-:20T9N0CIA?>YH=6(3:)G;M8:=6(+2>>2.+,H6()-3)*0O$%CIAT9N0>B2N,0//>>*GGWB2M)2G 

?>YH?>3.6/>=9(KG*64:20n TN%>*GGWB2429TMN:0GWB2 +2>H.*?)$./Hn CIA@,>TN%V.0/2M2. TN%.*9
gGGO/0?OLA/G.,KKS.%J2rmA0?S�G@LWGCIAG/>?3(GC203B2.)+C,W0 5 ?3(GC20CIA>B2MG6=)(V6->2.=[[\2
^_2-&N*4 ?OLA/G.,KKS.%J2 3:)G>2.3B2.)+V6-;K(?M-LA/N:/6()-GWB2M)2G429?3(GC203B2.)+4:20n G,WG
S.2>`):2=9:@HT9N0>N<:96,0>N:2)?O(292>*G?M-LA/T4:/-:20;6 3:)G>2.3B2.)+K,GV.0CIA3.(20.,0429
4(G=9(4:20n ;G?3(GC20CIA3B2.)+ @HK,GV.0 T.ventralis ?@I-0 1 .,0CIA4(G4%?#I-G;G?3(GC20CIA 1 KG*6
TN%+B2G)GO/0T9N0&39?>3.>N<:9&mW0;G Superfamily Apoidea CIA+,H=6(+2>@LK/2M2.KG*64:20n 
+2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 T360;G 
42.20CIA 1 

T9N0&39?>3.>N<:9&mW0KG*6MN,>CIA@H92>CIA3<6;G>2.3B2.)+#.,W0GIW#L/ &mW09*W9 A. florea #*6
?S�G 80.9 ?S/.5?rYG45O/0+B2G)GT9N0CIA@HC,W0M96 ./0N092#L/ K,GV.0 T.ventralis #*6?S�G  
12.6 ?S/.5?rYG45 TN%T9N0J': X. latipes 3.1 ?S/.5?rYG45 429NB26,H (J2@CIA 11) M2>@*+2.$2#)29
MN2>MN2-O/0T9N0&39?>3.>N<:9&mW0;G>2.?>YH4,)/-:20T4:N%#.,W0 V6-6'+2>#:2 Simpson�s index 
of diversity (Ds) @H):2 #)29MN2>MN2-O/0T9N0>N<:9GIWT4>4:20>,G;G>2.3B2.)+T4:N%#.,W0 V6-
>2.3B2.)+;G?6L/G3*0M2#99I#)29MN2>MN2-3'0CIA3<6 9I#:2 Ds ?C:2>,H 0.63 ./0N092#L/ ?6L/G
9*g<G2-G ?9X2-G TN%9>.2#9 V6-9I#:2 Ds ?C:2>,H 0.34 0.14 TN% 0.03 429NB26,H (42.20CIA 1)  

 
  
  

> O 
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42.20CIA 1 KG*6TN%+B2G)GO/0T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea CIA+,H=6(+2>@LK/2M2.
KG*64:20n +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 
2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

KG*6O/0T9N0 KG*6O/0@LK/2M2.1//TMN:0CIA@H +B2G)GT9N0CIA+,H=6( (4,)) 
  9.#. 53 ?9.-. 53 9*.-. 53 3.#. 53 
1. T9N0J': X. latipes =9-.2H/CIA@,> 

+,HO$%H*G 
OIW?MNY>H(2G/CIA@,> 
&,>?3IW-G&I/V.0/2M2. 

1 
0 
0 
0 

0 
1 
0 
0 

0 
1 
0 
0 

0 
1 
5 
1 

2. T9N0J': X. aestuans  ?3(GC20 3  0 0 1 0 
3. &mW09*W9 A. florea  M8(26/>T60/.*9gGG./HCIA@,> 

4%OHS_2/?3(GC20 1 
GWB2G9.2K3IM5/CIA@,> 
?OY9T60/CIA@,> 
S2N59H'?4I-/CIA@,> 
=9-.2H/CIA@,> 
&,>?3IW-G&I/V.0/2M2. 
32H?3L//?3(GC20 3 
6/G8:2#)IG3*.*>*45/?3(GC20 4 

58 
0 
0 
0 
0 
0 
0 
0 
6 

120 
6 
8 
3 
2 
0 
0 
0 
0 

0 
0 
0 
24 
16 
0 
0 
3 
0 

2 
0 
0 
9 
0 
3 
3 
0 
0 

4. &mW0V@.0 A. cerana  TMN:0GWB2?3(GC20 3 TN% 1 0 0 1 1 
5. &mW0MN)0 A. dosata ?3(GC20 3  0 0 3 0 
6. K,GV.0 T. atripes ?OY9T60/CIA@,> 0 0 2 0 
7. K,GV.0 T. terminata S2N59H'?4I-/CIA@,> 0 1 0 0 
8. K,GV.0 T.ventralis  M20G>-'0=C-/?3(GC20 4 

4%OHS_2/?3(GC20 1 
?OY9T60/CIA@,> 
4%?#I-GM*G/?3(GC20 1 
&,>?3IW-G&I/V.0/2M2. 
>N()-?NYH9L/G20/V.0/2M2. 
M92>?OI-)/CIA@,> 
4(GSUH/V.0/2M2. 

0 
0 
0 
0 
0 
0 
0 
0 

7 
2 
0 
0 
0 
0 
0 
0 

0 
0 
2 
0 
0 
0 
0 
0 

2 
0 
8 
4 
2 
10 
2 
2 

9. &mW0.' &,>?3IW-G&I/V.0/2M2. 0 0 0 2 
 .)9T4:N%#.,W0 65 150 53 57 
 .)9C<>#.,W0  325 

Simpson�s index of diversity (Ds) 0.03 0.14 0.34 0.63 
1/ KLA/)*C-21234.5T360;G42.20CIA 2 
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J2@CIA 11 ?S/.5?rYG45O/0T9N0&39?>3.>N<:9&mW0KG*64:20n CIA@H+2>>2.3B2.)+ 4 #.,W0 ;G?6L/G
9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK  
?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

2.2 �:��������������� �����!"��#$� Superfamily Apoidea ��;�?������ 
+2>>2.3B2.)+T9N0&39?>3.>N<:9&mW0CIA?>YHGWB2M)2GTN%?>3.+2>6/>=9(KG*64:20n  

@H@LK/2M2.C,W0M96+B2G)G 15 KG*6 =6(T>: M8(26/>T60 32H?3L/ &,>?3IW-G&I GWB2G9.2K3IM5  
M20G>-'0=C- M92>?OI-) =9-.2H 4%?#I-GM*G OIW?MNY>H(2G SUH 4%OHS_2 >N()-?NYH9L/G20  
S2N59H'?4I- ?OY9T60 TN%6/G8:2#)IG3*.*>*45 (J2@CIA 12) KLA/)*C-21234.5TN%N,>X$%6/>O/0@LK
6,0>N:2)T360;G42.20CIA 2  

3.1 0.3

80.9

0.6 0.9 0.6 0.3

12.6

0.6

0.0
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20.0
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�;��
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T. terminata
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Halitid

ae 
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J2@CIA 12 @LK/2M2.KG*64:20n O/0T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea +2>>2.3B2.)+  

4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>
@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

32H?3L/ M20G>-'0=C-  �L��<� 

>N()-?NYH9L/G20 GWB2G9.2K3IM5 =9-.2H 

@F�<���<� &,>?3IW-G&I 4%OHS_2 

6/G8:2#)IG3*.*>*45 OIW?MNY>H(2G 4%?#I-GM*G SUH M92>?OI-) S2N59H'?4I- 
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42.20CIA 2 N,>X$%6/>O/0@LK/2M2.T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea +2>>2.3B2.)+ 
4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>
@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

KLA/329,8 KLA/)*C-21234.5 KLA/)015 N,>X$%O/06/>  
1. M8(26/>T60 Melinis repens 

(Willd.) Ziska  
Gramineae 6/>3IGWB242NT60 //>6/>CIA42O(20TN%

-/6 K:/6/>-2) 44.5-48.7 ?rG4*?94.  
9IS<-OG-2)3IO2)T>9T60gm09:)0 6/>T>:3I
+%+20N0?S�G3IO2)T>9K9@'T60  

2. 32H?3L/ Eupatorium 

odoratum L. 
Compositae 6/>?S�GK:/ 3IO2)M.L/[\2/99:)0 6/>-:/- 

10-35 6/>   >NIH6/>MN/9.)9>,G?S�G
MN/6 >NIHG/>H2G>:/G 6/>TM(03I
GWB242N  

3. &,>?3IW-G&I Cleoma viscosa 

Linn. 
Cleomaceae 6/>3I?MNL/0  

4. GWB2G9.2K3IM5 Euphorbia 

hirta  L. 
Euphorbiaceae K:/6/>//>429r/>;H 6/>T->?@1 =9:9I

>NIH6/>TN%>NIH?NIW-0 ?>3.4,)&'(9I 5 /,G 
?>3.4,)?9I-9I 1 /,G .,0=O:.'S>N9T>9
329?MNIA-9 9IC:/.,0=O: 3 /,G  

5. M20G>-'0=C- Caesalpinia 

pulcherrima (L.) 
Sw. 

Leguminosae 6/>?S�GK:/ //>6/>H.*?)$r/>;H SN2-
>*A0 M.L/3:)G-/6 6/>9I3I?MNL/0SGT60 
>NIH6/> 5 >NIH >NIH;M8: 4 >NIH  
>NIH?NY> 1 >NIH .'SK(/G O/H>NIHM-,>?S�G
#NLAG ?>3.?@1&'( 10 /,G ?>3.?@1?9I- 1 /,G 
.,0=O:?MGL/j2G./06/>  >NIH?NIW-0 5 >NIH 
V#G?KLA/94:/>,G T4:3:)GSN2-T->+2>>,G  

6. SUH Milingtonia 

hortensis L.f. 
Bignoniaceae K:/6/>OG26;M8://>SN2->*A0 6/>-:/-3I

O2) >(2G6/>?NY> ?S�GMN/6-2)SN2-T-> 
5 TF> -2)S.%92$ 4.5-5.5 ?rG4*?94.  

7. M92>?OI-) Ptychosperma 

macarthurii H. 
Wendl 

Palmae 6/>3I?MNL/0/9?OI-) THHK:/T->TOG0;4(
V#G>2H;H 6/>T->?@1/-':.:)94(G K:/
6/>-2)S.%92$ 30 ?rG4*?94.  
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42.20CIA 2 (4:/)   

KLA/329,8 KLA/)*C-21234.5 KLA/)015 N,>X$%O/06/> 
8. =9-.2H Mimosa pudica Mimosaceae 6/>?S�GK:/>N93IK9@'/99:)0 >(2G

6/>-2) 9IMG29 ^b>-2)?.I-) THG 9I
OG?MGI-)4*69L/  

9. 4%?#I-GM*G Hopea ferrea Laness. Dipterocarpaceae 6/>?NY>3IO2)M.L/O2)SG?MNL/0/:/G 
//>?S�GK:/3,WG n 4290:29;H TN%
SN2->*A0  

10. 4%OHS_2 Flacurtia indica 
(urm.F.) Merr. 

Flacourtiaceae 6/>?S�GK:/THH>.%+2-THH0:2-n 
//>CIASN2--/6  9I6/>-:/- 4-6 6/>  
6/>?@1&'(TN%?@1?9I-T->>,G ?>3.4,)
&'(9I+B2G)G92>  6/>?@1?9I-9I>NIH
?NIW-0#N(2-6/>?@1&'(  

11. >N()-
?NYH9L/G20 

Musa sapientum Linn. Musaceae >(2GK:/6/>9IOG SNI.'S=O:#:/GO(20
-2) 9()G0/OmWG SN2-TMN9 6(2GG/>
3IT60/99:)0 6(2G;G3IT60rI6   

12. OIW?MNY>H(2G Senna siamea (Lam.) 
Irwin & Barneby 

Leguminosae 
 

//>6/>?S�GK:/;M8:3I?MNL/0CIASN2-
>*A0 -2)S.%92$ 60 ?rG4*?94. V4
S.%92$ 3 ?rG4*?94.  

13. S2N59H'?4I- Butia capitata (Mart.) 
Becc. 

Palmae 6/>3IO2)G)N ?S�GK:/THHK:/T->
TOG0.%M):20>2H;H K:/6/>-2)
S.%92$ 1.5 ?94. 6/>H2G>)(20
S.%92$ 0.9 ?rG4*?94.  

14. ?OY9T60 Ixora coccinea L. Rubiaceae 6/>?S�GK:/;M8:CIASN2--/6M.L/>*A0
O(20 6/>-:/-3IT60 >NIH6/>?KLA/9
?S�GMN/6-2) SN2-MN/6>NIHT-> 
4-6 >NIH ?>3.?@1&'(3I?MNL/0 4 /,G  
/-':CIAMN/66/>6(2GHGTN%/-':3N,H
>,H>NIH ?>3.?@1?9I--LAG?N-MN/6
6/> 9I 2 TF> 

15. 6/G8:2
#)IG3*.*>*45 

Mussaenda 

philippica  A. Rich cv. 
Queen Sirikit. 

Rubiaceae 
 

6/>r(/G3IK9@'?>L/HO2)O.*H6()-3I
T60 ?>*6+2>>NIH;H  
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2.3 ���	<���������� �����!"��#$� Superfamily Apoidea ��;�?������ 
@*>,6C20J'9*1234.5O/0T9N0>N<:9CIA3B2.)+@HC,W0M96+2>>2.3B2.)+ 4 #.,W0 +B2G)G  

325 4,) T360;G42.20J2#&G)>CIA 1 V6-9I>2.>.%+2-4,)O/0T9N0T4:N%KG*6T360;GJ2@CIA 13  

J2@CIA 13 >2.>.%+2-4,)O/0T9N0?>3.>N<:9&mW0 +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 
9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2  
+,0M),63<.2X].5D2GI 
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3. �����	��	������������� �����!"��#$� �	�����	������������������� 

3.1. �����	��	����	��:����� 
+2>O(/9'N;GJ2@CIA 11 TN% 14 @H):2 +B2G)GKG*6O/0@LK/2M2.3,9@,GD5>,HS.*92$T9N0

CIA3B2.)+@H &mW09*W9 A. florea rmA0@HS.*92$92>CIA3<6 9IKG*6O/0@LK/2M2.92>CIA3<6 9 KG*6 K,GV.0  
T. ventralis TN%T9N0J': X. latipes @HS.*92$./0N092 9I@LK/2M2. 8 TN% 3 KG*6 429NB26,H  
3:)GKG*6O/0@LKCIAT9N0?O(24/96/>92>CIA3<6#L/ M8(26/>T60 ./0N092=6(T>:?OY9T60 (J2@CIA 15) 

J2@CIA 14 +B2G)GKG*6@LK/2M2.O/0T9N0&39?>3.>N<:9&mW0KG*64:20n +2>>2.3B2.)+ 4 #.,W0  
;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9
@LK ?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

 J2@CIA 15 +B2G)GT9N0&39?>3.>N<:9&mW0CIA@H;G@LKKG*64:20n +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G
9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK  
?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 
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3.2. �����	��	����	������N������<	��$?��� � 
+2>>2.3B2.)+T9N0&39?>3.>N<:9&mW0TN%),6#)293'0+2>.%6,HGWB2C%?NCIA+<6?>YH4,)/-:20

@H):2 9I#)293'0+2>.%6,HGWB2C%?NCIAT4>4:20>,G 20 .%6,HV6-.%6,H4AB23<6/-':CIA 33 ?94. 3'03<6CIA 
119 ?94. T4:N%.%6,H@HS.*92$T9N0CIAT4>4:20>,G6,0T360;G42.20CIA 3 
42.20CIA 3 +B2G)GT9N0&39?>3.>N<:9&mW0CIA3B2.)+@HCIA#)293'0+2>.%6,HGWB2C%?N4:20n TN%#:2

3M3,9@,GD5V6-)*DI>2.O/0?@I-.53,G +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 
9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2  
+,0M),63<.2X].5D2GI 

#)293'0+2>.%6,HGWB2C%?N (?94.) +B2G)GT9N0&39?>3.>N<:9&mW0 (4,)) 
 33   9 
 43  58 
 44 120 
 51   1 
 64   1 
 66  21 
 67   6 
 69  11 
 71  59 
 72  10 
 73   5 
 74   1 
 75   3 
 77   2 
 78   3 
81   1 
103   1 
113   8 
117   1 
119   4 

Pearson�s correlation index       -0.436 
Sig. (2-tailed)        0.055 

N  20 
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?9LA/M2#:23M3,9@,GD5.%M):20#)293'0+2>.%6,HGWB2C%?N>,H+B2G)GT9N0&39?>3.>N<:9&mW0
429)*DI>2.O/0?@I-.53,G@H):2 9I3M3,9@,GD5?K*0NH.%M):203/0Sb++,-6,0>N:2) T4:/-:20=.>Y429
3M3,9@,GD56,0>N:2)=9:T4>4:20C203g*4* [Sig. (2-tailed) >0.05] ?9LA/GB2#:26,0>N:2)O(204(G=S#B2G)$
39>2.g6g/-?K*0?3(G (J2@CIA 16) KIW;M(?MYG):2C,W0 2 Sb++,-6,0>N:2)9I#)293,9@,GD5>,GG(/-92>?9LA/
@*+2.$2+2>#:2 R2 rmA09I#:2?C:2>,H 0.19 6,0G,WG +m0=9:3292.gGB239>2.6,0>N:2)=S;K(M2
#)293,9@,GD5O/0#)293'0+2>.%6,HGWB2C%?N>,HS.*92$T9N0&39?>3.>N<:9&mW0+2>>2.1m>X2#.,W0GIW
=6( 

J2@CIA  16 39>2.g6g/-?K*0?3(G.%M):20+B2G)GT9N0&39?>3.>N<:9&mW0>,H#)293'0+2>
.%6,HGWB2C%?N +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 
@.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

 

y = -0.5492x + 57.166
R2 = 0.19
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�����G���������	� 
>2.3B2.)+#.,W0GIW@HT9N0&39?>3.>N<:9&mW0?@I-0 9 KG*6?C:2G,WG gm0T9():2+2>.2-02GO/0 

Linsley (1958) @H):29I+B2G)GT9N0;G Superfamily Apoidea CIA=6(+B2TG>KG*6TN()C,A)VN>
S.%92$ 19,000 KG*6 G/>+2>GIW K292 TN% 32)*4.I (2549) =6(1m>X2#)29MN2>MN2-O/0KG*6
K,GV.0 /B2?J/C/0&2J'9* +,0M),6>28+GH<.I @HK,GV.0gm0 12 KG*6 V6-3B2.)+C<>?6L/G?S�G?)N2 1 SU
;G@LWGCIA3B2.)+ 7,000 42.20?94. +2>@LWGCIAC,W0M96 70,000 =.: T4:;G>2.1m>X2#.,W0GIW3B2.)+@H
K,GV.0?@I-0 3 KG*6?C:2G,WG rmA0;GD..9K24*;G@LWGCIAS>Sb>X5@,GD<>..9@LK?OLA/G.,KKS.%J2rmA09I
@LWGCIAOG26;M8:S.%92$ 1,400 =.: G:2+%9I+B2G)GKG*6O/0T9N0&39?>3.>N<:9&mW0;G Superfamily 
Apoidea .)9C,W0K,GV.092>>):2+B2G)GCIA3B2.)+=6(;G#.,W0GIW rmA0/2+9I32?M4<92+2>@LWGCIAn ;K(3B2.)+
9IOG26?NY>TN%+B2G)G#.,W0;G>2.3B2.)+?@I-0 4 #.,W0 V6-;G>2.1m>X2#.,W0GIW=6(6B2?G*G>2.3B2.)+
429?3(GC20TN%>B2MG6>2.429V#.0>2./G<.,>X5@,GD<>..9@LK/,G?GLA/092+2>@.%.2K6B2.* 39?6Y+
@.%?C@.,4G.2K3<62Z 3-29H.9.2K><92.I (/@.3D.) ;G@LWGCIAS>Sb>@,GD<>..9@LK?OLA/G.,KKS.%
J2 >2.=[[\2^_2-&N*4TM:0S.%?C1=C- +,0M),63<.2X].5D2GI =6(>B2MG6?3(GC201m>X2=)( 5 ?3(GC20
TN%>2.3B2.)+?@I-0 4 #.,W0 6,0.2-N%?/I-6;G?HLW/04(G T4:/-:20=.>Y429 ;G>2.3B2.)+T9N0&39
?>3.>N<:9&mW0;G#.,W0GIW G/>+2>=6(3B2.)+;G?3(GC203B2.)+6,0>N:2)O(204(GTN() -,0=6(3B2.)+G/>
?3(GC206,0>N:2) H.*?)$./Hn CIA@,> V.0/2M2. TN%.*9gGGJ2-;G?OLA/G.,KKS.%J2 TN%T9N0CIA+,H
=6(3:)G;M8:>Y@H;G@LWGCIAG/>?3(GC206,0>N:2) G/>+2>GIWT9N0CIA+,H=6(3:)G;M8:=6(+2>>2.;K(3)*0
VFHO$%CIAT9N0>B2N,04/96/>=9(?@LA/?>YHGWB2M)2GTN%?>3.6/>=9( TN%;GK:)0>2.3B2.)+ 4 #.,W0
6,0>N:2) /2++%=9:#./H#N<9>2.//>6/>O/0@LKKG*64:20n CIA9I/-':;G@LWGCIA3B2.)+ +m0CB2;M(@H
+B2G)GKG*6O/0T9N0#:/GO(20G(/- T4:/-:20=.>Y429 ;G>2.1m>X2#.,W0GIW-,0#0@HT9N0;G 
Superfamily Apoidae gm0 3 )015 +2>+B2G)G)015C,W0M96CIA+B2TG>=)(V6- Myers TN%#$% (2008) 
+B2G)G 8 )015  

 M2>@*+2.$2HCH2CO/0T9N0&39?>3.>N<:9&mW04:/>2.K:)-&39?>3.O/0@LK V6-6'
S.*92$TN%#)29gIACIA3B2.)+@H+2>>2.1m>X2#.,W0GIW @H):2&mW09*W9TN%K,GV.0 T. ventralis 9IHCH2C
3B2#,8;G>2.K:)-&39?>3.6/>=9(O/0@LK;G@LWGCIAn 3B2.)+ ?GLA/0+2>T9N0C,W0 2 KG*66,0>N:2)9I
S.*92$CIA3B2.)+@HTN%#)29gIA;G>2.3B2.)+@H3'0>):2T9N0KG*6/LAGn .)9C,W09IKG*6O/0@LKCIA
T9N06,0>N:2)?O(24/9MN2>MN2- V6-&mW09*W9TN%K,GV.0 T. ventralis ?O(24/9@LK 9 TN% 8 KG*6 
429NB26,H (42.20CIA 1) 

  3B2M.,HK,GV.0CIA@H;G#.,W0GIW 3 KG*6 #L/ T. ventralis T. terminata TN% T. atripes =6(+2>
>2.VFH6()-3)*04296/>;9(KG*64:20n ?S�GMN,> 9I?@I-0 T. ventralis 4 4,)CIA?>YH=6(+2>.,0HG4(G
4%?#I-GM*G V6-K,GV.0KG*6T.>?S�GKG*63B2#,8CIA@H92>CIA3<6 3:)GKG*6CIA 2 TN% 3 @H?@I-0 1 TN%
2 4,) 429NB26,H ?C:2G,WG V6- 2 KG*6T.>@H?K:G?6I-)>,G>,H.2-02GO/0 K292 TN% 32)*4.I (2549) 
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3:)GKG*6CIA 3 =9:@H;G.2-02G6,0>N:2) T4:/-:20=.>Y429 ;G>2.3B2.)+O/0 K292 TN% 32)*4.I 
(2549) G,WG =6(3B2.)+.,0O/0K,GV.04294(G=9(KG*64:20n TN%H.*?)$@LWG6*G @H+B2G)G.,0C,W03*WG  
72 .,0 @HK,GV.0 T. collina 92>CIA3<6+B2G)G 23 .,0 3:)G T. ventralis TN% T. terminata @H+B2G)G
?C:2>,G/-:20N% 9 .,0 KIW;M(?MYG):2KG*6MN,>O/0K,GV.09I#)29T4>4:20>,G;GT4:N%@LWGCIA V6-CIA/B2?J/
C/0&2J'9* +,0M),6>28+GH<.I K,GV.0KG*6MN,>#L/ T. collina ;GO$%CIA@LWGCIAS>Sb>@,GD<>..9@LK
?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI K,GV.0KG*6MN,> #L/ T. ventralis 
 gm0T9():2@H+B2G)GT9N0&39?>3.>N<:9&mW0?@I-0 9 KG*6>Y429 T4:@HT9N0&39?>3.KG*6
/LAG;G/,G6,H Hymenoptera CIA=9:=6(+,6/-': Superfamily Apoidea #L/T9N0&39?>3.;G)015 
Scolliidae rmA0+,H=6(;G>2.1m>X2#.,W0GIW6()- T9():2T9N0&39?>3.>N<:9&mW09IHCH2C3B2#,8;G>2.&39
?>3.6/>=9(O/0@LK>Y429 T4:-,09IT9N0KG*6/LAGnCIAK:)-&39?>3.6/>=9( ?K:G T4G 4:/?HI-G T4G
?HI-G 96 T9N0),G&mW0 T9N0),GM,)?OI-) T9N0),GH(2G T9N0G'G 6()0&N=9( 6()0g,A) 6()00)09)GTN%
?@NIW-4:20n &I?3LW/>N20),G TN%&I?3LW/>N20#LGKG*64:20n C*@)6I (9SS.) G/>+2>T9N0TN()-,09I3,4)5
KG*6/LAGn CIAK:)-&39?>3.6/>=9( ?K:G M/-C2> T909<9 =. G> TN%#(20#2)CIA+%K:)-;G>2.4*6&N
O/0@LKS_2rmA0?S�GTMN:0/2M2.O/03,4)5S_24:20n CIA/21,-/-':;G@LWGCIA6,0>N:2) 
��!���������	� 

>2.1m>X2#)29MN2>MN2-O/0T9N0&39?>3.>N<:9&mW0 Superfamily Apoidea TN%
#)293,9@,GD5>,HSb++,-C20>2-J2@=6(T>: .%6,H#)293'0O/0@LWGCIATN%KG*6O/0@LK/2M2. ;G@LWGCIA
S>Sb>X5@,GD<>..9@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI @HT9N0&39?>3.>N<:9&mW0C,W0M96  
9 KG*6 V6-&mW09*W9 (A. florea) TN%K,GV.0 T. ventralis ?S�GKG*6MN,>CIA3B2.)+@HO/0T9N0>N<:9GIW rmA0
T9N0C,W0 2 KG*6GIW9I#)293,9@,GD5>,H@LKMN2-KG*6 +m0G:2+%9IHCH2C3B2#,8;G>2.&39?>3.6/>=9(
O/0@LK;G@LWGCIA1m>X26,0>N:2) C,W0GIW+B2G)GKG*6O/0T9N0&39?>3.>N<:9&mW09I3M3,9@,GD5?K*0NH>,H
#)293'0+2>.%6,HGWB2C%?N T4:/-:20=.>Y429 >2.3B2.)+#)29MN2>MN2-O/0T9N0&39?>3.>N<:9
&mW0;G#.,W0GIW=6(3B2.)+?@I-0 4 #.,W0?C:2G,WG +m0=9:3292.gGB2KG*6TN%S.*92$O/0T9N0>N<:96,0>N:2)
=SM23M3,9@,GD5>,HSb++,-C20>2-J2@/LAGn ?K:G S.*92$GWB2^G /<$MJ'9* TN%#)29KLWG3,9@,CD5=6(  
&N>2.)*+,-#.,W0GIW=6(C.2HO(/9'N?HLW/04(GO/0T9N0&39?>3.>N<:9&mW0KG*6MN,>CIA3B2#,8 rmA0/2++%
GB2=S;K(1m>X2;G?K*0Nm>;GHCH2CO/0>2.&39?>3.;G@LWGCIA6,0>N:2)4:/=S  
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 ������F����� 
K292 /*Gr/G TN% 32)*4.I 92=N-@,GD<5. 2549. #)29MN2>MN2-O/0KG*6K,GV.0 (Apidae: Trigona 

spp. TN% Hypotrigona spp.) TN%@i4*>..9>2.?>YH-20=9(+2>D..9K24*;GV#.0>2.C/0&2
J'9* 72 @..X29M2.2K /B2?J/C/0&2J'9* +,0M),6>28+GH<.I. .2-02G>2.)*+,-V#.0>2.)*+,- 
BRT. MG(2 20-31. 

C*@)6I  /..gD..9. 9SS. T9N0CIA?S�GS.%V-KG5.[online]. Accessed February 17, 2009 at 
http://www.eto.ku.ac.th/neweto/e-book/plant/r_plant/ma_6.pdf. 

32)*4.I. 2538. HCS`*H,4*>2.>I`)*C-2?HLW/04(G. J2#)*K2>I`)*C-2 #$%?>X4. 
9M2)*C-2N,-?>X4.1234.5. >.<0?C@Z. 266 MG(2. 

3<)..$ 4,W09*4.?+.*8. 99S. T9N0&39?>3.>,H>2.4*6&NO/0=9(3,>. >2.3,99G2C20)G),�G)*C-2 
#.,W0CIA 8 �?C#VGVN-I)G),�G5?@LA/O+,6#)29-2>+G. [online]. Accessed February 17, 2009 at 
http://www.forest.go.th/silvic/WP_Publications/Paper_SVGPub_PDF/SilvicReport50/3.pdf. 
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������� 
42.20J2#&G)> 1 @*>,6J'9*1234.5O/0T9N0&39?>3.>N<:9&mW0 +2>>2.3B2.)+ 4 #.,W0 ;G?6L/G

9>.2#9 ?9X2-G 9*g<G2-G TN%3*0M2#9 @.1. 2553 ;G@LWGCIAS>Sb>@,GD<>..9
@LK?OLA/G.,KKS.%J2 +,0M),63<.2X].5D2GI 

NB26,H KG*6O/0&mW0 KLA/)*C-21234.5 @*>,6J'9*1234.5 
   Lat. Long. 
1 T9N0J': Xylocopa aestunas Linneaus N 08° 58. 125' E  098° 49. 514' 
2 T9N0J': Xylocopa aestunas Linneaus N 08° 58. 125' E  098° 49. 514' 
3 T9N0J': Xylocopa aestunas Linneaus N 08° 58. 120' E  098° 48. 541' 
4 T9N0J': Xylocopa aestunas Linneaus N 08° 58. 207' E  098° 48. 891' 
5 T9N0J': Xylocopa aestunas Linneaus N 08° 57. 333' E  098° 48. 359' 
6 T9N0J': Xylocopa aestunas Linneaus N 08° 57. 333' E  098° 48. 359' 
7 T9N0J': Xylocopa aestunas Linneaus N 08° 57. 333' E  098° 48. 359' 
8 T9N0J': Xylocopa aestunas Linneaus N 08° 57. 333' E  098° 48. 359' 
9 T9N0J': Xylocopa aestunas Linneaus N 08° 57. 333' E  098° 48. 359' 
10 T9N0J': Xylocopa aestunas Linneaus N 08° 58. 120' E  098° 48. 541' 
11 T9N0J': Xylocopa latipes (Drury) N 08° 58. 181' E  098° 48. 952' 
12 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
13 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
14 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
15 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
16 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
17 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
18 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
19 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
20 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
21 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
22 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
23 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
24 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
25 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
26 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 



 40

42.20J2#&G)> 1 (4:/) 
NB26,H KG*6O/0&mW0 KLA/)*C-21234.5 @*>,6J'9*1234.5 
   Lat. Long. 
27 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
28 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
29 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
30 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
31 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
32 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
33 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
34 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
35 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
36 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
37 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
38 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
39 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
40 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
41 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
42 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
43 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
44 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
45 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
46 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
47 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
48 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
49 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
50 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
51 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
52 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
53 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
54 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
55 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
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42.20J2#&G)> 1 (4:/) 
NB26,H KG*6O/0&mW0 KLA/)*C-21234.5 @*>,6J'9*1234.5 
   Lat. Long. 
56 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
57 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
58 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
59 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
60 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
61 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
62 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
63 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
64 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
65 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
66 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
67 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
68 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
69 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
70 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
71 &mW09*W9 Apis florea Fabricius N 08° 57. 354' E  098° 48. 306' 
72 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
73 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
74 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
75 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
76 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
77 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
78 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
79 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
80 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
81 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
82 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
83 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
84 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
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42.20J2#&G)> 1 (4:/) 
NB26,H KG*6O/0&mW0 KLA/)*C-21234.5 @*>,6J'9*1234.5 
   Lat. Long. 
85 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
86 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
87 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
88 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
89 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
90 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
91 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
92 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
93 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
94 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
95 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
96 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
97 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
98 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
99 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
100 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
101 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
102 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
103 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
104 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
105 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
106 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
107 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
108 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
109 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
110 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
111 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
112 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
113 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
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42.20J2#&G)> 1 (4:/) 
NB26,H KG*6O/0&mW0 KLA/)*C-21234.5 @*>,6J'9*1234.5 
   Lat. Long. 
114 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
115 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
116 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
117 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
118 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
119 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
120 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
121 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
122 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
123 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
124 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
125 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
126 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
127 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
128 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
129 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
130 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
131 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
132 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
133 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
134 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
135 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
136 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
137 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
138 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
139 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
140 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
141 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
142 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
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NB26,H KG*6O/0&mW0 KLA/)*C-21234.5 @*>,6J'9*1234.5 
   Lat. Long. 
143 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
144 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
145 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
146 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
147 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
148 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
149 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
150 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
151 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
152 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
153 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
154 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
155 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
156 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
157 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
158 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
159 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
160 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
161 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
162 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
163 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
164 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
165 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
166 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
167 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
168 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
169 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
170 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
171 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
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   Lat. Long. 
172 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
173 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
174 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
175 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
176 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
177 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
178 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
179 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
180 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
181 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
182 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
183 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
184 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
185 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
186 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
187 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
188 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
189 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
190 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
191 &mW09*W9 Apis florea Fabricius N 08° 57. 674' E  098° 48. 416' 
192 &mW09*W9 Apis florea Fabricius N 08° 58. 207' E  098° 48. 891' 
193 &mW09*W9 Apis florea Fabricius N 08° 58. 207' E  098° 48. 891' 
194 &mW09*W9 Apis florea Fabricius N 08° 57. 554' E  098° 47. 162' 
195 &mW09*W9 Apis florea Fabricius N 08° 57. 554' E  098° 47. 162' 
196 &mW09*W9 Apis florea Fabricius N 08° 57. 554' E  098° 47. 162' 
197 &mW09*W9 Apis florea Fabricius N 08° 57. 554' E  098° 47. 162' 
198 &mW09*W9 Apis florea Fabricius N 08° 57. 554' E  098° 47. 162' 
199 &mW09*W9 Apis florea Fabricius N 08° 57. 554' E  098° 47. 162' 
200 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
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   Lat. Long. 
201 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
202 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
203 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
204 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
205 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
206 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
207 &mW09*W9 Apis florea Fabricius N 08° 57. 314' E  098° 48. 352' 
208 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
209 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
210 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
211 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
212 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
213 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
214 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
215 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
216 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
217 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
218 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
219 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
220 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
221 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
222 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
223 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
224 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
225 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
226 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
227 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
228 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
229 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
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230 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
231 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
232 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
233 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
234 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
235 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
236 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
237 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
238 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
239 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
240 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
241 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
242 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
243 &mW09*W9 Apis florea Fabricius N 08° 57. 349' E  098° 48. 349' 
244 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
245 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
246 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
247 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
248 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
249 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
250 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
251 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
252 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
253 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
254 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
255 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
256 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
257 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
258 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
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259 &mW09*W9 Apis florea Fabricius N 08° 57. 352' E  098° 48. 306' 
260 &mW09*W9 Apis florea Fabricius N 08° 57. 369' E  098° 48. 364' 
261 &mW09*W9 Apis florea Fabricius N 08° 57. 369' E  098° 48. 364' 
262 &mW09*W9 Apis florea Fabricius N 08° 57. 369' E  098° 48. 364' 
263 &mW09*W9 Apis florea Fabricius N 08° 57. 386' E  098° 48. 481' 
264 &mW09*W9 Apis florea Fabricius N 08° 57. 386' E  098° 48. 481' 
265 &mW09*W9 Apis florea Fabricius N 08° 57. 386' E  098° 48. 481' 
266 &mW09*W9 Apis florea Fabricius N 08° 58. 275' E  098° 48. 916' 
267 &mW09*W9 Apis florea Fabricius N 08° 58. 275' E  098° 48. 916' 
268 &mW09*W9 Apis florea Fabricius N 08° 58. 275' E  098° 48. 916' 
269 &mW09*W9 Apis florea Fabricius N 08° 57. 904' E  098° 49. 306' 
270 &mW09*W9 Apis florea Fabricius N 08° 57. 904' E  098° 49. 306' 
271 &mW09*W9 Apis florea Fabricius N 08° 57. 904' E  098° 49. 306' 
272 &mW09*W9 Apis florea Fabricius N 08° 57. 904' E  098° 49. 306' 
273 &mW09*W9 Apis florea Fabricius N 08° 57. 904' E  098° 49. 306' 
274 &mW09*W9 Apis florea Fabricius N 08° 57. 904' E  098° 49. 306' 
275 &mW0V@.0 Apis cerana Fabricius N 08° 58. 096' E  098° 47. 933' 
276 &mW0V@.0 Apis cerana Fabricius N 08° 57. 754' E  098° 49. 058' 
277 &mW0MN)0 Apis dorsata Fabricius N 08° 58. 288' E 098° 58. 945' 
278 &mW0MN)0 Apis dorsata Fabricius N 08° 58. 288' E 098° 58. 945' 
279 &mW0MN)0 Apis dorsata Fabricius N 08° 58. 288' E 098° 58. 945' 
280 K,GV.0  Trigona atripes Smith N 08° 57. 348' E  098° 48. 349' 
281 K,GV.0  Trigona atripes Smith N 08° 57. 348' E  098° 48. 349' 
282 K,GV.0  Trigona terminata Smith N 08° 57. 354' E  098° 48. 306' 
283 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
284 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
285 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
26 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
287 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
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288 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
289 K,GV.0  Trigona ventralis Smith N 08° 58. 026' E  098° 49. 239' 
290 K,GV.0  Trigona ventralis Smith N 08° 58. 028' E  098° 49. 241' 
291 K,GV.0  Trigona ventralis Smith N 08° 58. 028' E  098° 49. 241' 
292 K,GV.0  Trigona ventralis Smith N 08° 57. 554' E  098° 47. 162' 
293 K,GV.0  Trigona ventralis Smith N 08° 57. 554' E  098° 47. 162' 
294 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
295 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
296 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
297 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
298 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
299 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
300 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
301 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
302 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
303 K,GV.0  Trigona ventralis Smith N 08° 57. 349' E  098° 48. 349' 
304 K,GV.0  Trigona ventralis Smith N 08° 57. 387' E  098° 48. 483' 
305 K,GV.0  Trigona ventralis Smith N 08° 57. 387' E  098° 48. 483' 
306 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
307 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
308 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
309 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
310 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
311 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
312 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
313 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
314 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
315 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
316 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 48. 471' 
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317 K,GV.0  Trigona ventralis Smith N 08° 57. 405' E  098° 47. 933' 
318 K,GV.0  Trigona ventralis Smith N 08° 57. 754' E  098° 48. 471' 
319 K,GV.0  Trigona ventralis Smith N 08° 57. 754' E  098° 48. 471' 
320 K,GV.0  Trigona ventralis Smith N 08° 57. 754' E  098° 48. 471' 
321 K,GV.0  Trigona ventralis Smith N 08° 57. 754' E  098° 48. 471' 
322 K,GV.0  Trigona ventralis Smith N 08° 57. 404' E  098° 48. 470' 
323 K,GV.0  Trigona ventralis Smith N 08° 57. 404' E  098° 48. 470' 
324 &mW0.' Halictid Unidentified  N 08° 57. 387' E  098° 48. 482' 
325 &mW0.' Halictid Unidentified  N 08° 57. 387' E  098° 48. 482' 

 


