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นภาลัย จังหวัดอุดรธานี ภายใตหัวขอ “ภาวะโลกรอนกับผลกระทบตอความหลากหลายทางชีวภาพของไทย : ภาวะ
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เศรษฐกิจ-สังคม-ภูมิปญญาทองถ่ิน ซึ่งการประชุมดังกลาวไดมีการอภิปรายแลกเปล่ียนขอคิดเห็นอยางกวางขวางและ
ขอเสนอแนะในการพัฒนากลุมใหมีความกาวหนาและมีความแข็งแกรงยิ่งขึ้น 
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คณะกรรมการนโยบาย กรรมการบริหาร คณาจารย นักวิชาการ นักวิจัย นิสิตนักศึกษาจากสถาบันการศึกษาตางๆ 
ตลอดจนองคกรเอกชนจากท่ัวประเทศที่สนใจและหวงใยในทรัพยากรชีวภาพและภูมิปญญาทองถ่ินไทย ไดมารวม
เรียนรูและแลกเปล่ียนความคิดเห็น ทําใหมีประเด็นเนื้อหาสาระและมุมมองที่นาสนใจมากมาย และมีประโยชนอยางมาก
ตอการพัฒนางานวิจัยดานความหลากหลายทางชีวภาพของไทยตอไป ดังนั้น โครงการ BRT จึงไดรวบรวมรายละเอียด
เกี่ยวกับกิจกรรมและขอเสนอแนะ รวมท้ังมุมมองตางๆ ท่ีมีคุณคาทางวิชาการ จัดทําเปน “หนังสือบันทึกการประชุม
วิชาการประจําปโครงการ BRT ครั้งท่ี 11 (Proceedings of the 11th BRT Annual Conference) เพ่ือเผยพรใหผูท่ีสนใจ
ไผรูความเคล่ือนไหวภายในแวดวงวิชาการความหลากหลายทางชีวภาพของประเทศไทย  
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บันทึกไวจากการประชุมฯ ครั้งท่ี 11 จะเปนประโยชนและมีคุณคาตอนักวิชาการ นิสิต นักศึกษา และผูสนใจท่ัวไปท่ีจะ
นํามาไตรตรองและทบทวน เพ่ือเปนแนวทางในการปรับปรุงแกไขและพัฒนางานวิจัยดานความหลากหลายทางชีวภาพ
ตอไปในอนาคต ผมขอขอบคุณผูทรงคุณวุฒิ นักวิจัย และนิสิตนักศึกษาทุกทานท่ีมีสวนรวมสรางสรรคปญญาใหเกิดเปน
เอกสารวิชาการเลมนี้   
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ก+ก?*.5"2%35.ก8N&:"/5.LD5#$3D39*) TN$&กS.T
I+&ก19.*!ก=I>.ก3B<.).>.กJO2!)K3 !?"#$%&:"+,%.ก.W 
!?"#$%&?%5E=*!J%"F HR93E1.AJ=ก 0P5  H1/3B<.).
7.&ก."HE7)F Z1Z TN$&A=$&!D19.3(B !:;3A."!?5(7($659

!ก($)*@2%&ก+,[""5V.J=  A9*3กS.T63J"+A%%ก6TIF 
A.5."8!กK,ก+ก?*.5"2%36I2 50 D39*) กS.TV3=I3(B!ก=I
>.กก."4V2:G\)!?5( ก."!R.6D52!V#B%!E1=&>.กT.กE#V
T.กA+J*F ก."!R.6D52:G\)V(*-.E ก."68E"*3 Z1Z 
H1/AGI72.) ?#% กS.T0%0T3 !:;3กS.T7($7<.4D2%.ก.WI( 
H1/!:;3%&?F:"/ก%,7($A<.?+]43V+B3,"").ก.W 5(?9.!กK,
ก+ก?*.5"2%3AO&8N& 2,000 D39*) 

A=$&7($%).ก>/HAI&4D2!DK3 ?#% @2%5O1@%&กS.T
?."F,%36I%%ก6TIF 0I)HD19&7($A"2.&กS.TV3=I3(B5.ก5(
I+ &3(B  7*(:%!5"=ก. !D3#%3+, !:;3HD19 &A"2 .&กS .T
?."F,%36I%%ก6TIF5.ก7($AGI:"/5.L 25 !:%"F!TK3JF 
"%&1&5. ?#% )G0":J/*+3%%ก )G0":J/*+3Jก >(3 
:"/!7W43H8,5D.A5G7"H:T=P_ก H1/:"/!7W67) TN$&
!5#$%!7(),!:"(),"/D*9.&:"/!7W67)ก+,:"/!7W43H8,
)G0":H12* 3+,*9.:"/!7W67))+&A"2.&:Q]D.32%)ก*9.5.ก  

!E"./43?*.5!:;3>"=&:"/!7W7($5(0"&&.3
%GJA.Dก""55.ก>/!:;3HD19&:19%)กS.T!"#%3ก"/>ก
5.กก*9.D1.)!79. A<.D"+,43:"/!7W67) 43:`D3N$&U 5(
กS.T!D19.3(B8Oก:19%)>.ก:"/ !7W67) !V93 >.ก3.@2.*
:19%) Z1Z TN$&>/:19%)กS.T5(!7343V9*&"/)/!*1. 3 
!I#%3 @%&ก."7<.3. D"#%:19%)J%3D32.H12&43V9*&7($
@2.*%%ก"*&!79.3+B3 A=$&!D19.3(B!:;3@2%!7K>>"=&7($>/J2%&7<.
?*.5!@2.4> !E"./J9.&:"/!7W5(?*.5?=I!DK3*9.%).ก
4D2:"/!7W67)1I:"=5.LกS.T5(!731& 7+B&7($:"/!7W
!D19.3+B3!%&ก1+,659?9%)V9*)1Iก.":19%)กS.T!"#%3
ก"/>ก!79.6"3+ก  

5(@2%5O1%(ก%)9.&D3N$&!ก($)*ก+,R1ก"/7,>.ก
-.*/!"#%3ก"/>ก ?#% 7Gก79.3?&>/7".,ก+3I(43"/I+,
D3N$&*9. -.*/I+&ก19.*6I2A9&R14D2,"= !*LR=*01ก5(
%GLD-O5=AO&@NB35.ก 43V9*&!*1. 10 :` 7<.4D2aIOก.143
:"/!7WJ9.&U 5(ก."!:1($)3H:1&6:>.ก!I=5 7<.4D23B<.43
7/!1A.,D"#%5D.A5G7"AO&@NB3 V3=IE+3[GF@%&A=$&5(V(*=J
,.&V3=IAO]D.)6:>.ก01ก R1R1=J7.&%.D."1I1&
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D"#%J237G3ก."R1=JAO&@NB3  ?9.4V2>9.)43%GJA.Dก""5
AO&@NB3 H51&W+J"OE#V!E=$5><.3*35.ก@NB3 53GM)F!:;3
5/!"K&R=*D3+&ก+35.ก@NB3 A=$&!D19.3(B43J9.&:"/!7W6I2
7<.ก."WNกM.6*2ก*9. 28 :`H12* H1/5(ก."E).).5D.
*=[(ก."Hก26@:Q]D. HJ9กK)+&659?9%)!DK3ก."!:1($)3H:1&
!79.6"3+ก  

43A9*3@%&!"#$%&:".กCก."LF!"#%3ก"/>กก+,
?*.5D1.กD1.)7.&V(*-.EH1/ก."!กMJ"43:"/!7W
6 7 )  ! 5#$ % *+ 3 >+ 3 7 "F 7($  4 5 ก " . ? 5  E . W .  2535 
E"/,.7A5!IK>E"/!>2.%)O9D+*7"&4V2!*1.!ก#%, 1 V+$*05&
?"N$ &  "+,A+$ & !ก($)*ก+,:".กCก."LF!"#%3ก"/>ก L 
E"/".V*+&A*3IGA=J Hก9?L/,G??17($!@2.!de.8*.)E"/
E"V+)5&?1 H1/5(ก."89.)7%IAI7.&*=7)GH1/07"7+W3F 
7<.4D2?367)6I27".,8N&-.*/!"#%3ก"/>ก7($5(R1ก"/7,
D1.):"/ก."J9%01ก  

@L/3+B3?367)5+ก>/A34>HJ943!"#$%&@)/ 
:G\)!?5( H1/ก."!R.:f. Z1Z )+&659?9%)A34>!"#$%&-.*/
01ก"2%3!79.6" 43*+37($ 4 [+3*.?5 E.W.2548 ก"5
A9&!A"=57"+E).ก"[""5V.J=H1/A=$&H*I12%5 ก"/7"*&
7"+E).ก"[""5V.J=H1/A=$&H*I12%5 6I2!V=]R56:
,"").)43g.3/:"/[.3,"=D."A-.RO2H73HD9&V.J= >N&
6I2,"").)!ก($)*ก+,!"#$%&J.5"%)!,#B%&E"/)G?1,.7@%&
E"/,=I.HD9&ก."%3G"+กMF H1/6I26:,"").)43&.3
A+553.@%&ก"/7"*&*=7).W.AJ"FH1/!7?0301)( TN$&6I2
>+IA+553.!ก($)*ก+,ก.">+Iก."A=$&H*I12%5@%&67) 7($
WO3)F:"/VG5HD9&V.J=WO3)FA="=ก=J=h !3#B%D.ก.","").)6I2
!323!ก($)*ก+,!"#$%&E"/".Vก"L()ก=>7($E"/%&?F79.36I2
E"/".V7.3J9%EAก3=ก"V.*67) 43V9*&:`7($R9.35. TN$&
A9 *34D]9 !:;3 !"#$ % &7($ !ก($ )*@2 %&ก+,ก."Hก2:Q]D.
A=$&H*I12%5H1/!W"Mgก=> 7($E"/%&?F79.36I27"&&.35.
0I)J1%I 0I)43A9*3@%&!"#$%&A=$&H*I12%5>/!323H3*
7.&ก."Hก26@:Q]D.-.*/!"#%3ก"/>กD"#%-.*/01ก"2%3  

43V9*& 4 :`7($R9.35. !"#$%&!ก($)*ก+,-.*/01ก"2%3
5(RO2?34D2?*.5A<.?+]%)9.&>"=&>+&5.ก@NB3 43:"/!7W
67)3+B3 !5#$%:`7($H12*5(!DJGก."LF*=กaJ=7.&[""5V.J=
D1.)%)9.&!V93 !ก=I3B<.79*5 E.)G HR93I=38195 43
-.?!D3#%H1/-.?ก1.& 0I)!iE./7($ >.%9.&7%& H1/5(
?1#$3T+IV.)dQj&7/!17.&-.?4J2D1.)HD9& H52ก"/7+$&7($
43!@J,.&@G3!7()3 ก"G&!7EZ D1+&>.ก3+B35(&.3
A=$&H*I12%5!ก=I@NB3 0I)5(79.33.)ก"+g53J"(6I26:!:_I

&.3 !5#$% 5 5=8G3.)3 E.W. 2550 H1/7.&ก"/7"*&
7"+E).ก"[""5V.J=H1/A=$&H*I12%56I2>+I7<.D3+&A#%
E"2%5?O95#%!ก($)*ก+, 80 *=[( 43ก."V9*)1I-.*/01ก"2%3 
TN$&!323ก."%)O9%)9.&E%!E()& !R)HE"9!E#$%"L"&?F!"#$%&
I+&ก19.* 

>/!DK3*9.7($R9.35.!".5+กEOIก+38N&!"#$%&!W"Mgก=>
E%!E()& HJ9>.ก3(B6:%.>>/!:1($)35.!:;3!"#$%&01ก"2%3
5.ก@NB3 %)9.&6"กKJ.5!"#$%&!W"Mgก=>E%!E()& H1/!"#$%&
-.*/01ก"2%339.>/!:;3!"#$%&7($6:I2*)ก+36I2 !3#$%&D.ก4V2
D1+ก!W"Mgก=>E%!E()& กK>/!:;3A9*3V9*)43ก."Hก26@
:Q]D.01ก"2%36I2 TN$&:"/!IK3I+&ก19.*V.*01กJ9.&4D2
?*.5A34>ก+35.ก 43D1*&79.37"&A3E"/7+)!"#$%&
!ก($)*ก+,-.*/01ก"2%35.3.3H12* :"/5.L 8 :`7($H12* 
79.37"&"+,A+$&!ก($)*ก+,!"#$%&I+&ก19.* HJ9V.*67)6596I2
"+,5.89.)7%I4D2I( !E"./V9*&3+B3>/D+36:!32343!"#$%&
A=$&H*I12%5 !V93 "/,,>+Iก."@)/ 3B<.!A() ก.":1Oก:f. 
!:;3J23  

43A9*3@%&!"#$%&7($!ก($)*@2%&ก+,I2.3ก."!กMJ" 
!V93 :f.652 H1/3B<. @%&67) 3+,*9.5(A9*3!ก($)*@2%&ก+,
!"#$%&-.*/01ก"2%35.ก!V93ก+3 !E"./A=$&7($V9*)IOIT+,
กS.T!"#%3ก"/>ก TN$&!:;3J+*ก."A<.?+]7($7<.4D2!ก=I-.*/
01ก"2 %3 ?# %  :f .H1/3B< .  0I)>/V9 *)IOIT+,กS .T
?."F,%36I%%ก6TIF D"#%กS.T%#$3U !:;3><.3*35.ก 43
?*.5A5IG1@%&A=$&H*I12%501ก3B<.437/!1>/5(:"/5.L 
98% A9*33B<.,3,ก5(6598N& 1% HJ93B<.7/!1>/!:;3J+*7($
V9*)IOIT+, !E#$%7<.4D2!ก=I-.*/A5IG1 HJ943:Q>>G,+3
R1ก"/7,>.ก:Q]D.J9.&U 7<.4D2!"=$5!ก=I-.*/659A5IG1
5.ก@NB3  

A=$&7($?*""9*55#%ก+3I<.!3=3ก." ?#% ก."7<.df.)ก+B3
3B<. ก."7<.%9.&ก+ก!กK,3B<.436"93. ก."7<.d.)!กK,3B<.
@3.Iก1.& ก."A"2.&!@#$%3D"#%%9.&!กK,3B<.@3.I4D]97($
6597<.1.)"/,,3=!*W5.ก3+ก ก."@GI1%ก%9.&!กK,3B<.
[""5V.J= !V93 D2*) D3%& ?1%& ,N& !:;3J23 ก.":1Oก
J23652"%,U %9.&!กK,3B<. !E#$%!E=$5HD19&IOIT+,3B<. ก."4V2
3B<.%)9.&:"/D)+I %)9.4D2AO]!A()0I)659!ก=I:"/0)V3F 
ก.""+กM.%)9.4D23B<.!39.!A() !E"./ก."!39.!A()@%&3B<.>/
7<.4D2!ก=Iก.":1I:19%)กS.T5(!73 H1/ก.":1OกE#V)#3
J237($5(".)6I2I(H73@2.*4D25.ก@NB3 !:;3J23 
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%GJA.Dก""5 H1/4V243ก."R1=J6PPe. 3B<.!:;3A=$&D3N$&7($
A<.?+]7($>/V9*)43ก."1I-.*/!"#%3ก"/>ก6I2 H1/%(กA=$&
D3N$&7($A<.?+]!V93ก+3 ?#% :f.652 !E"./8#%!:;3HD19&7($
V9*)IOIT+,กS.T?."F,%36I%%ก6TIF6I25.ก7($AGI TN$&
:"/!7W67)><.!:;3>/J2%&4V25.J"ก."D1.)%)9.&5.
V9*)43ก."%3G"+กMF:f.652 3%ก>.ก3(B1+กML/@%&J23652กK
5(R1J9%ก."V9*):1I:19%)%%กT=!>3 H1/IOIT+,กS.T
?."F,%36I%%ก6TIFI2*) J9%6:%.>>/5(ก."*=>+)7($
V(B 4D2 !DK 3*9 .  J236527($ AO & 4D]9>/5(ก."IOIT+,กS .T
?."F,%36I%%ก6TIF6I25.กก*9.J23652J23!J(B)U D"#%J23
!1KกU !E"./i/3+B3J236527($AO& H1/5(4,4D]9 !V93 J23A+ก 
! JK &  "+ &  Z 1Z  8# % ! :; 3 J2 3 6 52 7($ V9 * ) IO IT+ , กS . T
?."F,%36I%%ก6TIF6I25.ก43aIOd3 

5( & . 3 *= >+ ) 7($ ! :; 3 R 1 & . 3 @ % &
5D.*=7).1+)!กMJ"W.AJ"F ".)&.36*2*9. J23652 150 
V3=I 43:f.A.5."8:1I:19%)กS.T?."F,%36I%%ก6TIF
6I2 !V93 J23A+ก !:;3J23 TN$&H52>/5(@2%I(5.ก5.) HJ9กK5(
@2%!A() ?#% 43V9*&D32.H12&J23A+ก>/R1+I4, I+&3+B3 >N&
6596I2V9*)IOIT+,กS.T?."F,%36I%%ก6TIF6I2A+ก!79.6" 
!E"./i/3+B343HJ91/A-.E:f. H1/HJ91/:"/!-7@%&
J236523+B3>/5(ก."IOIT+,กS.T?."F,%36I%%ก6TIF6I25.ก
32%)HJกJ9.&ก+36: 7($6I2"+,?*.5A34>?9%3@2.&5.ก
39.>/!:;3:f.I=,V#B3 TN$&5(J23652AO&:"/5.L 30 !5J" 
H1/659R1+I4, TN$&A9*35.ก>/%)O97.&-.?4J2 !E"./5(
% . ก . W VG9 5 V#B 3  :f . ! D 19 . 3(B > / IO I T+ , กS . T
?."F,%36I%%ก6TIF6I25.ก H52HJ9:f.V.)!13 TN$&!:;3:f.
7($5(J23652659R1+I4,%)O95.กกK5(A9*3V9*)I2*) A9*3:f.!JK&
"+&3+B3 7($>"=&H12*กK5(J23652@3.I4D]9%)O95.ก!V93ก+3 HJ9
39.!A()I.)7($43V9*&D32.H12&4,>/"9*&D5I A<.D"+,:f.
!,]>E""L !:;3:f.RA5R1+I4,7($ก"/>.)%)O97.&
-.?!D3#% ก1.& -.?%(A.3 43V9*&D32.d34,652>/!@()* 
J23AO&4D]9 E""L6527($E,43:f.3(B !V93 A+ก 5/?9. HI& 
:"/IO9 !:;3J23  

HJ9:"/!IK37($A<.?+] ?#% E#B37($:f.652J%33(B5(%)O9
:"/5.L 100 12.36"9J9%E#B37($@%&:"/!7W TN$&5(
:"/5.L 320 12.36"9 D"#%:"/5.L 1 43 3 A=$&7($J2%&
"L"&?F"9*5ก+3 ?#%  

1.%)9.J+I6527<.1.):f.  
2.%)9.!R.:f.  
3.E).).5:1Oก:f.[""5V.J=  

4.:1O ก:f . !W"Mgก= > 6I2  HJ9?*":1O กE+3[GF 6 52
D1.กD1.)E+3[GFA1+,ก+3 

 5.:1Oก6520J!"K* !V93 ก"/8=3L"&?F  )O?.1=:J+A Z1Z  
 6.1Iก."4V26524D232%)1& D"#%1I?9.3=)5ก."4V2652

".?.HE& 43ก."A"2.&,2.3!"#%3?*"1Iก."4V2652 H1/
?*"4V2*+AIG7($7<.>.ก6524D2!:;3:"/0)V3FAO&AGI !V93 !WM
652 652%+I @(B!1#$%) Z1Z A.5."83<.5.:"/)Gก4V2 !V93 
!:;3!V#B%!E1=& Z1Z 6I2  

J9%6:!:;3!"#$%&@%&I=3 TN$&>+I!:;3HD19&7($A.5."8
:19%)กS.T5(!73 H1/63J"+A%%ก6TIF6I2 82.%)O943A-.*/
7($ 5( ก . " 4 V2 I= 3 659 8O ก *= [(  0 I) !iE./ 4 3:"/ !7 W
AD"+g%!5"=ก.>/5(:Q]D.!ก($)*ก+,!"#$%&ก."4V27"+E).ก"
I=35.ก7($AGI  A9*343:"/!7W67) 8#%*9.5(:Q]D.
E%A5?*" !E"./i/3+B3>/J2%&D.*=[(ก."Hก26@ !V93 ก."
:1OกJ23652 D"#%:1OกD]2.?1G5I=3J1%I!*1. 0I)6596:
68!:_ID32.I=3 H1/V9*)ก+3:1OกE#VD5G3!*()3 4V2:G\)
%=37"()FH1/:G\)E#VAIH73:G\)!?5( TN$&>/V9*)1Iก."!ก=I
กS.T63J"+A%%ก6TIF HJ9%.>>/!E=$5กS.T5(!73@NB35.,2.& 
43-.?%(A.3 D1+&>.ก5(ก."J+I%2%) D"#%J23)O?.1=:J+A
5.@.)H12* !กMJ"ก">/659:19%)4D2D32.I=3*9.&!1) >/
5(ก.":1OกD]2.H737($ H1/%.>5(ก."!1(B)&A+J*F"9*5I2*) 
TN$&!"#$%&3(B8#%!:;3A=$&7($I(  

ก."!กMJ"I2.3ก."!1(B)&A+J*F 8#%!:;3HD19&:19%)
กS.T?."F,%36I%%ก6TIF 6I25.ก8N& 6.9% A9*3ก.":1Oก
@2 . *กK 5( A9 * 3 43ก.":19 %)?."F ,%36I%%ก6TIF
!V93!I()*ก+3 HJ9>/5.กD"#%32%)@NB3%)O9ก+,*=[(ก.":1Oก 
H1/!"#$%&@%&"/I+,3B<. !3#$%&>.ก4367)5(*=[(ก.":1Oก@2.*
H,,HV93B<. A9&R14D25(ก.":1I:19%)กS.T5(!73 H1/กS.T
63J"+A%%ก6TIF%%ก5.5.ก HJ9>.กก."WNกM.*=>+)!5#$% 
10 :`7($H12* E,*9.3.@2.*43!5#%&67):19%)กS.T5(!73
32%)ก*9.:"/!7W>(3 ]($:Gf3 H1/%=3!I()  

!E"./i/3+B3:"/!7W67)?*"A3+,A3G34D25(ก."
7<.*=>+)!"#$%&I+&ก19.*4D59 !E"./J9.&V.J=5+กก19.**9.67)
!:;3HD19&:19%)กS.T5(!735.ก HJ943?*.5!:;3>"=&H12*
6596I2!:;36:J.57($V.*J9.&V.J=ก19.*%2.& H1/D.ก
!:"(),!7(),ก+,ก.":19%)กS.T>.ก0"&&.3%GJA.Dก""5
@%&:"/!7W7.&J/*+3JกH12* >/!DK3*9.กS.T7($:19%)>.ก
!5#%&67)A"2.&:Q]D.32%)ก*9.5.ก I+&3+B3 43%3.?J
:"/!7W67)?*">/1Iก.":1Oก@2.*4D232%)1& H1/?*"
>/:1OกE#V7($5(".)6I2AG7[=AO&ก*9.@2.*4D25.ก@NB3 TN$&
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43V9*&3(B5(H3*0325*9. 7.&ก"5:f.652>/"L"&?F4D2:1Oก
6527($A.5."83<.4V2:"/0)V3F6I24D25.ก@NB3 !V93 E*ก652
0J!"K*7($4D2".)6I2I(ก*9. ?367)5(ก.":1Oก@2.*5.3.3 
H1/A9&@2.*%%ก3%ก:"/!7W HJ9กK)+&).ก>3%)O95.ก 82.
E).).5:1OกE#V7($5(".)6I2I(ก*9. 0I)J2%&5(ก.":"+,
HR3H1/1%&!:1($)3?9.3=)5@%&?367)4D52 4D2D+35.
:1OกE#V%)9.&%#$3,2.& !E#$%7<.%.V(E!A"=5 !V93 %2%) 
ก12*) )O?.1=:J+A D59%3 TN$&E#V!D19.3(B>/:19%)กS.T
5(!736595.ก3+ก H85)+&659J2%&68I=34D59  

0I)7+$*6:!5#$%!กK,!ก($)*E#V6"9H12* 5+ก>/68ก1,
7+37(D"#%@3T.กE#V6:7<.ก""5*=[(%)9.&%#$33%กH:1&7($
:1Oก HJ9E#VA*3H1/E#V%GJA.Dก""5%#$3U !V93 R1652 
).&E.". :.1F5 3B<.5+3 Z1Z D.ก5(4,D"#%ก=$&7($J+IHJ9&
H12* ?*"68ก1,D"#%3<.6:D5+ก7<.!:;3:G\)%=37"()F >N&>/
I(  A<.D"+,E*ก4,652 !V93 4,5/E"2.* 4,J.1 Z1Z !5#$%
J+I!A"K>?*"@36:@2.&3%กH:1& 659?*"!R.7=B&!E"./82.
!R.>/!ก=IกS.T?."F,%36I%%ก6TIF5.ก A9*3!"#$%&ก."4V2
A."!?5(43ก."7<.!กMJ" ?*""L"&?F4D21Iก."4V2
A."!?5(4D232%)1& D"#%D.ก>/4V2J2%&4V24D28Oก*=[( 
5=i/3+B3H12*>/7<.1.)?*.5D1.กD1.)7.&V(*-.E6I2 
!V93 E#V H51& H1/>G1=37"()F43I=3 !:;3J23 !3#$%&>.ก
A."!?5(!D19.3+B3 5(A."63J"+A%%ก6TIF I+&3+B3 ?*">/4V2
A . " V( * - . E H 7 3  ! V9 3  E * กA . "  EM (effective 
microorganisms) :G\)V(*-.E D"#%E*ก6"0T!,()5 !:;3J23  

HR3ก."!กMJ"43%3.?J?*")NID1+ก!W"Mgก=>
E%!E()& 43H&9@%&E#B37($?*">/J2%&!E=$5E#B37($!กK,ก+ก3B<.
%)9.&32%)4D26I2 30% ?*":1Oก@2.*1I1&!D1#% 30% 
?*":1OกE#VRA5RA.34D26I2 30% 0I)J2%&!E=$5ก.":1Oก
652)#3J234D25.ก@NB3 1Iก.":1Oก@2.*4D232%)1& TN$&%)9.&
32%)J2%&4V2D1+ก 30:30:30 A9*3ก."!1(B)&3+B3กK5(
?*.5A<.?+]!V93ก+3 !E"./E*ก5O1A+J*FA.5."83<.5.7<.
!:;3:G\)6I2 HJ9A+J*F!?(B)*!%#B%&43ก"/!E./>/5(กS.T5(!73
H1/63J"+A%%ก6TIF >N&!:;3A9*3D3N$&7($:1I:19%)กS.T
!"#%3ก"/>ก H1/5O1>.ก?%กA+J*F7($3<.6:7<.:G\)D5+กกK
>/J2%&5(ก.":19%)กS.T5(!73%%ก5.,2.&HJ9กK6595.ก 
!E"./43:"/!7W67)5(ก."!1(B)&32%) 82.!1(B)&!:;312.3U 
J+* %.>>/5(:Q]D.6I2  

A9*3ก."!1(B)&:1.!79.7($7"., 82.659!1(B)&43,9%:_I 
HJ9!1(B)&43ก"/V+&?&659!ก=IกS.T%/6"5.ก3+ก HJ982.!1(B)&
43,9%:_I4D2%.D." H1/3B<.659D5G3!*()3 !5#$%3B<.!A()%.>>/

!ก=IกS.T5(!73H1/?."F,%36I%%ก6TIF %(กA=$&D3N$&7($
%).ก>/ก19.*8N& ?#% E#V3%กaIOก.1 TN$&J9%6:659?*">/
:19%)H:1&3.D"#%H:1&E#VJ9.&U *9.&6*2 ?*">/5(ก."
:1OกE#V43H:1&J1%I!*1. ,.&HD9&5(ก.":1OกE#V
D5G3!*()3 8#%!:;3A=$&7($I(!E"./!:;3ก."ก.",<."G&I=3 HJ9
82.!:;3E#B37($7<.3. ?*">/:19%)4D2D]2.@NB3,2.& 1 D"#% 2 
:` H12*?9%)ก1+,5.7<.3.4D59 A9*3!"#$%&"868 "8!กK,!ก($)* 
กK!:;3%(กA9*3D3N$&7($:19%)กS.T?."F,%36I%%ก6TIF%%ก5. 
!E"./4V23B<.5+3 TN$&82.!:1($)36:4V2E1+&&.37.&!1#%ก%#$3>/
!:;3A=$&7($I(ก*9. !V93 E1+&&.3>.ก15 H1/E1+&HA&%.7=J)F  

A<.D"+,!"#$%&ก."@3A9&-.)43:"/!7W?*">/4V2
E1+&&.37.&!1#%ก%#$37IH73 H1/43ก."@3A9&!@2.5.43
ก"G&!7EZ ?*">/4V27.&"86P4D25.ก@NB3 A9*3ก."@3A9&
7.&!"#% >/:19%)กS.T?."F,%36I%%ก6TIF32%)ก*9.
@3A9&7.&"8)3JF :Q>>G,+35(ก."A9&!A"=5ก."@.)"8)3JF
?9%3@2.&5.ก TN$&>/!:;3J+*ก9%:Q]D.51E=M4D25.ก@NB3 
J9%6:82.A9&!A"=5ก."A+]>"D"#%ก."@3A9&7.&"86PD"#%
7.&3B<.4D25.ก@NB3 >/5(A9*3V9*)1Iก.":19%)กS.T
?."F,%36I%%ก6TIF6I2%)9.&5.ก  

!"#$%&AGI72.)!:;3!"#$%&@%&7($%)O9%.W+) ,2.37"&
67)H,,0,".L TN$&5(4J28G3AO&7<.4D25(15E+IR9.36I2
A/I*ก @2.&,30:"9&"+,156I2I( H1/D1+&?.5G5H?,7"&
D32.>+$* 8#%*9.!:;3,2.37($!D5./ก+,ก."Hก2:Q]D.01ก"2%3
6I2%)9.&I( !E"./V9*)4D24V2E+I15D"#%!?"#$%&:"+,%.ก.W
32%)1& A9&R14D24V26PPe.32%)1&I2*) %(ก!"#$%& ?#% ?*"
)NID1+กก."I<."&V(*=JH,,!W"Mgก=>E%!E()& 0I)EN$&E.
J3!%& %)O9%)9.&E%:"/5.L 4V2A%):Q>>+) 4 4D2?G25?9.
5.ก7($AGI :1OกJ23652"%,U ,2.34D25.ก@NB3 1Iก."4V2
6PPe.!V#B%!E1=&7($659><.!:;3 %3G"+กMFHD19&3B<.7($4V2%G:0-?
,"=0-? Z1Z A=$&!D19.3(B!:;3A9*3D3N$&7($>/A.5."8V9*)1I
-.*/01ก"2%36I2  

0I)A"G:H12* กS.T!"#%3ก"/>ก7($!ก=I>.ก:"/!7W
67)5(32%)5.ก !5#$%!7(),ก+,:"/!7W%#$3U !E"./!5#$% 50 
:`7($R9.35. 43AD"+g%!5"=ก.:19%)กS.T!"#%3ก"/>ก5.ก
8N& 186 E+312.3D39*), H?33.I. 14 E+312.3, AD-.E
)G0": 127 E+312.3, >(3 57 E+312.3, ]($:Gf3 31 E+312.3, 
%= 3 !I( )  15 E+312 .3 ,   %%A !J " ! 1( )  7 E+ 312 .3 , 
H%P"=ก.4J2 8 E+312.3, "*5H12*:"/5.L 965,800 12.3
D39*) A9*367)5(6598N& 1% @%&7+B&01ก  



 
Proceedings of the 11th BRT Annual Conference  
15-18 October 2007 Udonthani  

 8 

����������	
��
� 
ก������������	�����
��������ก��������������ก������	
����� 

������
� !!��"�	#
��$��%������&'	 

�.)�.�� +,��+��,�
 
�������ก�	
�	�
�	ก
�	��	�����	� �
	����	���������
�� 

---------------------------------------------------------------------------------------- 
 

!"#$%&'()* +,-.'/$%&'01234#-541%/*.667819:;<$
-=>'+5$/?"'$'$$@A7@$BC D'ก;F$ก&'5$:G<$B6H50I
J:5A; $%&'()*KGFK344*.L#"MN4/L$$'$0'*;-$<;F)-*
B6H50ID1$ O#'$B6H50I7"#' 4'9 K0/ ก@"7L8' !4H
K34--ก.L#0H540'*B6H50I591/G$'" $%&'()*5BP$!34#*
-'I@/)-*B4' 1,700 8$:G Kก36,-.'36#'/$%&'D,G ก=F* 
3-/ BL !4H.@;9?$%&'-1ก"'ก"'/0125BP$!34#*-'3'6-@$
-=G"."AL6M?.&'36@A34#-541%/*OLF+$34'/6F-/4F'$<$4=#"
$%&'()* (Mekong Committee 1992, Coates  2003, 
Visser and Poulsen 2003) $-กD'ก$1%!"#$%&'()*/@*5BP$
!34#*ก&'5$:G)-*-'6/J66"01234'ก34'/ Z[2*KGF7@\$'
!4H5D6:]6=#*56,-*)[%$^'/<;Fก'6(-A-=F")-*.'/$%&'!3#*
819:;.'/$1%  

<$8#9*.-*0I966>012O#'$"' B6H50I;#'*_ 012-/L#
<$^L":^'+A6: 59M4=#"!"#$%&'()* "1ก'67@\$';'"
!$90'*0=$$:/""'ก)[%$  Z[2 * 5$F$ก'65;:A(;)-*
^'+-=;.'3ก66"!4Hก'6)/'/;@90'*5I6>`ก:D (Ekins 
1990, Barnet and Cavanagh 1994) (G/9:J1+:G
G@*ก4#'9.#*O4<3F$(/A'/6HG@A8';:)-*B6H50I;#'*_ 
K"#59F$!"F!;#-G1;6@`.@*+"$:/"+-"":9$:.;? "=#*5$F$9'*
!O$7@\$'(+6*.6F'*7,%$`'$)$'G<3]#5BP$34@ก 
(Hirsch and Choeng 1996, ADB 2000)  

(+6*ก'6)$'G<3]#34'/(+6*ก'6<$4=#"$%&'()*
O=G)[%$6'9ก@AG-ก53gG 56:2"D'ก(+6*ก'6.6F'*5),2-$)$'G
<3]# 8 !3#*<$B6H50ID1$ !4Hก'69'*!O$.6F'*5),2-$
;#'*_ <$!"#$%&'.'4H9:$ !4H!"#$%&'.')')-*!"#$%&'()*<$
B6H50I4'9 7"#' !4HK0/ ;4-GD$(+6*ก'6)/'/
h$$57,2-58,2-";#-B6H50I;#'*_ D'ก0'*;H9@$;กKB.L#
;H9@$--ก !4HD'ก0'*53$,-D6G<;F;'"!$9+:G
.1253412/"5I6>`ก:D 69"0@%*(+6*ก'66H5A:G!ก#*<$!"#$%&'
()*57,2-)/'/8#-*0'*5G:$56,-D'ก581/*6=#*<$.:A.-*Bi$
$' "'.L#581/*!.$<$B6H50IK0/ !4H349*76HA'*<$
B6H50I4'9 Z[2*ก'67@\$'6HAA7'M:8/?$'91A$4&'$%&'
()*G@*ก4#'9 (Higashi 2003) "1D=G"=#*3"'/34@ก57,2-
6-*6@Aก'6)/'/;@9)-*.:$+F'D'กB6H50ID1$KB.L#
B6H50I;#'*_ <$4=#"$%&'()*;-$4#'*  

ก'69'*!O$!4Hก'6G&'5$:$*'$)-*(+6*ก'6
)$'G<3]#;#'*_ $&'KB.L# jก'6BkG4F-")F'"8';:l (The 
Ecologist 1992, Yos 1996) 36,-ก'6)/'/;@9)-*
-&'$'D6@`<$ก'6+9A+="7,%$012;#'*_ A$4=#"$%&'()* Z[2*DH
.#*O4ก6H0A;#-B6H50I-,2$_ 012-/L#B4'/$%& '  ก'6
9'*!O$!4Hก'6D@G0&'(+6*ก'6G&'5$:$KB<$4@ก>MH)-*
ก'6A@*+@AA@]8'D'ก5A,%-*A$.L#5A,%-*4#'* (G/K"#5+/"1
5901.&'36@Aก'60A09$ ;69D.-A 36,-0&'B6H8'
7:D'6M? !4H(+6*ก'6.#9$<3]#K"#"1!"Fก6H0@2*ก'6I[ก>'
O4ก6H0A0'*GF'$.^'7!9G4F-"!4H.@*+" G@*$@%$ 
8="8$0F-*h:2$D[*;ก-/L#<$.^'7012hLกBkG4F-"D'ก-&'$'D6@`  

.^'7ก'6M?012K"#"1.#9$6#9")-*8="8$6'ก3]F' 
Z[2*5BP$OLFKGF6@AO4ก6H0AD'ก(+6*ก'6(G/;6* 0&'<3F
8="8$534#'$1%hLกO4@ก<3FKB-/L#;6*8'/)-A)-*-&'$'D<$
.^'7K6F.:0J:nK6F5.1/* !4HD&';F-*/-"D&'$$;#--&'$'D6@`
(G/B6'ID'กก'6;#-.LF36,-;#-6-*  

 

!"#$%&'()* : .'/$%&'01234#-541%/*.667819:;<$-=>'+5$/?"'$'$$@A7@$BC 
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$-กD'ก$1%ก'6)/'/;@9)-*-&'$'D6@`53$,-ก'6
D@Gก'606@7/'ก64=#"$%&'()*/@*$&'KB.L#ก'6/[G+6-*012G:$ 
ก'6D&'ก@G!4H4H5":G.:0J:)-*+$<$8="8$ 58#$ "1ก'6)@A
K4#8'9AF'$--กD'ก7,%$012!4F95)F'KBD@Gก'66HAA$:59I
)-*0F-*h:2$ 5BP$;F$ D'กก'6)/'/;@9)-*-&'$'D6@̀  !4H
ก'6D@Gก'606@7/'ก6!AAIL$/?69"A$!$9+:Gก'6
7@\$'012+&'$[*h[*!;#ก'6;@ก;9*O4B6H(/8$? KGF$&'KB.L#
+9'"5.,2-"(06"-/#'*69G56g9)-*06@7/'ก6J66"8';: 
(Miller and Hirsch 2003, Yos 2008) 

O4ก6H0AD'ก(+6*ก'6)$'G<3]#;#'*_ !A#*
--กKGF 3 B6Hก'6 +,-O4ก6H0A;#-.^'7!9G4F-" 
O4ก6H0A;#-5I6>`ก:D6HG@A6'ก3]F' !4HO4ก6H0A;#-
9@\$J66"0F-*h:2$ (G/O4ก6H0A;#-.^'7!9G4F-"5BP$
.:2*012"-*53g$KGF8@G5D$012.=G 58#$ 56,2-*+9'"34'ก34'/
)-*.'/7@$J=?B4'!4H.@;9?$%&'-,2$_ ;4-GD$O4:;O436,-
+9'"-=G"."AL6M?)-*!"#$%&'()* Z[2*.:2*534#'$1%4F9$
58,2-"(/*-/#'*!$A!$#$ก@A9@pD@ก6$%&')[%$$%&'4*;'"
qGLก'4 G@*$@%$ ก'6K34A#'!4H5-#-$-*)-*$%&'<$8#9*qGL
r$D[*5BP$.@]]'MA#*A-ก<3FrL*B4'$'$'8$:G-7/7
5+4,2-$/F'/D'ก$%&'()*KB.L#4&'$%&'.')'!4H7,%$0128=#"$%&'
57,2-9'*K)#.,A0-G.'/7@$J=? (Poulsen and Valbo-
Jorgensen 2000)  

$-กD'ก$1%ก'6K34A#')-*$%&'/@*7@G7'5-';Hก-$
G:$ !6#J';= !4H.'6-'3'6"'34#-541%/*.667819:;-1ก
"'ก"'/<3F+*+9'"-=G"."AL6M? !4H"1ก'67[2*7'-'I@/
Z[2*ก@$!4Hก@$-/#'*."G=4<$6HAA$:59I (Hill and Hill 
1994, Poulsen and Sinthavong 2003) !;#G=4/^'7
)-*6HAA$:59I<$!"#$%&'+#-$)F'*-#-$K39!4H5B6'HA'*
"'ก D[*"@ก5ก:Gก'65B412/$!B4*KGF*#'/ (G/5u7'H-/#'*
/:2*5",2-KGF6@AO4ก6H0AD'กก'6G&'5$:$(+6*ก'6)$'G
<3]#;#'*_ 58#$ ก'6.6F'*5),2-$ 5BP$;F$ 

ก'6.6F'*5),2-$<$B6H50ID1$ (Osborn 2004, 
2006, 2007) .#*O4ก6H0A-/#'*"3'I'4;#-+9'"O@$
O9$)-*6HG@A$%&'<$!"#$%&'()*!4H!"#$%&'.')' 5",2-5),2-$
"@2$9'$ (Manwan) <$B6H50ID1$.6F'*5.6gD !4H56:2"
5BkG<8F*'$<$8#9*B4'/BC +.I. 1990 (Jiazheng and 
Jinsheng 1993, Mekong Secretariat 1994) 8'9AF'$
012 - 'I@ / -/L# B 4'/ !"# $%& ' 5 6:2 " .@ * 5 ก; 53g $ 9# '  ก ' 6
5B412/$!B4*)-*6HG@A$%&'"1ก'6)[%$4*-/#'*K"#5BP$

J66"8';: Z[2*.#*O4ก6H0A;#-ก'6-7/7!4Hก'69'*K)#
)-*B4'34'/8$:G  

$-กD'ก$1%+9'"O@$O9$)-*6HG@A$%&'D'กก'6ก@ก
5กgA!4HB4#-/$%&'D'ก5),2-$/@*.#*O4ก6H0A(G/;6*;#-
B6:"'M)-*B4' Z[2*+$3'B4'"-*53g$"'(G/;4-G9#'
56:2"4G4*0=กBC (International Rivers Network 1999) 
B4'5BP$!34#*-'3'6(B6;1$012.&'+@].&'36@A34'/8="8$
<$4=#"$%&'()* ก'64G4*)-*B4'/#-".#*O4ก6H0A;#-
+9'""@2$+*0'*GF'$-'3'6 !4H/@*0&'<3F!34#*6'/KGF
.&'+@])-*0F-*h:2$KGF6@AO4ก6H0AKBGF9/ (Jensen 
1996, 2001) +9'")=#$!4H+9'"O@$O9$)-*6HG@A$%&' 
/@*.#*O4ก6H0A<3FKก36,-.'36#'/$%&'D,G4GB6:"'M4*
-/#'*69G56g9 Z[2*0&'<3F8'9AF'$)'G!34#*-'3'6!4H
!34#*6'/KGF012.&'+@]KB-1ก-/#'*3$[2*  

$-กD'ก$1%ก'657'HB4Lก7,8O@กA$;4:2*!"#$%&'<$
3$F'!4F*กgKGF6@AO4ก6H0AD'ก+9'"O@$O9$)-*6HG@A
$%&'GF9/58#$5G1/9ก@$ (G/.6=BDH53g$9#'+9'"O@$O9$)-*
6HG@A$%&'D'กก'6.6F'*5),2-$.#*O4-/#'*"1$@/.&'+@];#-
6HAA$:59I B6:"'M !4H+9'"34'ก34'/)-*B4'<$
!"#$%&' Z[2*ก'65B412/$!B4*)-*.^'7!9G4F-"G@*ก4#'9 
$@A9#'5BP$;@9ก'6.&'+@]012DH.#*O4ก6H0A;#-+9'""@2$+*
0'*-'3'6 !4H6HAA5I6>`ก:D)-*8="8$0F-*h:2$  

ก'64G4*)-*D&'$9$B4' .'36#'/36,-Kก !4H
.@;9?$%&'-,2$_ 69"0@%*ก'64G4*)-*7,%$01257'HB4Lก7,8O@ก
6:"!"#$%&'.#*O4<3F5ก:G!6*กGG@$57:2""'ก)[%$;#-ก'6<8F
012G:$57,2-0&'ก'65ก>;6!4H<8F5BP$7,%$012B{'K"F -'3'6
!4H6'/KGFD'ก!"#$%&'0124G4* 0&'<3F8="8$34'/!3#*
D&'5BP$;F-*3@$"'<8F012G:$57,2-ก'657'HB4Lก7,858:*
7'M:8/?"'ก)[%$ 34'/8="8$)/'/7,%$0120&'K6#57,2-<3F

 

9:h1819:;ก'65กgA3'Kก 36,-.'36#'/$%&'D,G)-*8="8$<$4=#"$%&'()* 
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O4:;-'3'6KGF571/*7-;#-+9'";F-*ก'6)-*+6-A+6@9 
!4H34'/8="8$;F-*5กgA)-*B{'"'<8FB6H(/8$?57:2""'ก
)[%$ DH53g$KGF9#'ก'64G4*)-*B6:"'MB4'!4H.@;9?$%&'
;#'*_ $@%$ KGF.#*O4ก6H0A(G/;6*;#-8'9AF'$<$
0F-*h:2$5BP$-/#'*"'ก (Roberts and Baird 1995) 

<$)MH5G1/9ก@$ ก'6)/'/;@9)-*.9$/'*<$
B6H50ID1$;-$<;F!4HB6H50I4'9 ;4-GD$.9$K"F.@ก
<$B6H50Iก@"7L8' กg5BP$.#9$.&'+@]012.#*O4<3F7,%$012B{'
J66"8';:<$4=#"!"#$%&'()*4G4* .9$/'*!4H.9$.@ก"1
ก'6)/'/;@9-/#'*69G56g9<$8#9*0I966>012O#'$"' !4H
.#*O4<3F+9'"34'ก34'/0'*819^'7<$O,$B{'4G4* 
$-กD'ก$1%ก'6B4Lก7,858:*5G12/9A$7,%$012)$'G<3]#/@*0&'
<3F"1ก'6<8F.'65+"1 58#$ B=|/ !4H/'}#'!"4* ~4~ 57:2"
"'ก)[%$ Z[2*.#*O4<3F5ก:G"4^'9H0@%*<$!34#*$%&'!4HG:$
57:2")[%$;'" -1ก0@%*<$34'/7,%$012ก'6)/'/;@9)-*.9$
B{'/@*5A1/G5A1/$012G:$0&'ก:$!4HB{'8="8$0128'9AF'$GL!4
6@ก>' (Lohman 1991, Anan 1998)  

+9'" 5.,2 -" (06")-*.^'7!9G4F-"D'ก
(+6*ก'6;#'*_ 58#$ ก'6.6F'*5),2-$ ก'66H5A:G!ก#*57,2-
)/'/8#-*0'*5G:$56,-<$!"#$%&'()* ก'6)/'/7,%$012.9$
/'*!4H.9$.@ก ~4~ 4F9$5BP$.#9$.&'+@]012.#*O4ก6H0A
;#-+9'"-=G"."AL6M?)-*O,$B{' 012G:$ !4H!"#$%&' !34#*
06@7/'ก60128'9AF'$5+/7[2*7'-'I@/ 57,2-5BP$!34#*
-'3'6"';@%*!;#G@%*5G:" K"#9#'DH5BP$O,$B{' !"#$%&' .9$
O@ก6:";4:2* 4F9$!4F9!;#hLก4G0-$+9'"-=G"."AL6M?4*
KB Z[2*.#*O4ก6H0A;#-+9'""@2$+*0'*-'3'6 !4H
+=M^'7819:;)-*B6H8'8$34'/.:A4F'$+$<$4=#"$%&'()* 
+9'""@2$+*0'*-'3'6!4H!34#*6'/KGF0124G4*  

0&'<3F8'9AF'$D&'$9$K"#$F-/;F-*KB5A1/G5A1/$
J66"8';:57:2""'ก)[%$ GF9/ก'67/'/'"D@AB4'0@%*
ก4'*9@$!4Hก4'*+,$ 57,2-<3FKGFB6:"'MB4'!4H"16'/KGF
K"#4G$F-/4*"'กD$5ก:$KB 8'9AF'$A'*+$;F-*3')-*
B{'!4HD@A.@;9?B{')'/57:2")[%$ A'*6'/;@GK"FKB)'/ A'*
+6@956,-$h'*B{'57,2-0&'K6#57:2")[%$ !4H"1."'8:ก-1ก34'/
+6@956,-$;F-*-7/7/F'/h:2$KB3'*'$0&'<$5",-* ก'6
)/'/-&'$'D6@`53$,-ก'6D@Gก'606@7/'ก6)-*0F-*h:2$
D[*.#*O4-/#'*"1$@/.&'+@];#-ก'64G4*)-*6'/KGF!4H
+9'""@2$+*0'*-'3'6)-*8="8$ (Shoemaker, Baird 
and Baird 2001)  

ก'6)/'/;@9)-*-&'$'D6@` !4Hก'6G&'5$:$
(+6*ก'6;#'*_ <$4=#"$%& '()* /@*.#*O4ก6H0A;#-
9@\$J66"!4H^L":Bi]]'0F-*h:2$ (Gragson and Blount 
1999) ;@9-/#'*58#$ 8="8$AF'$3'GK+6F -.581/*)-* D.
581/*6'/ KGF7@\$'-*+?+9'"6LF<$ก'6D@AB4'A[ก Z[2*5BP$
B4'$%&'D,G012"1)$'G<3]#012.=G<$!"#$%& '()*"'5BP$
594'$'$$@A6F-/BC 76'$B4'KGF.@2*."+9'"6LFD'กก'6
.@*5ก;+9'"5B412/$!B4*)-*!34#*$%&' ;4-GD$7@\$'
5+6,2-*",-.&'+@]<$ก'64#'B4'A[ก<3F"1+=M^'7G1)[%$
5 6,2 - / _  8 ' 9AF '$.'"' 6h +'G+ H 5$6 HG@ Aก ' 6
5B412/$!B4*)-*.'/$%&'()*!4HB6@A;&'!3$#*)-* j"-*l 
(-=Bก6M?D@AB4') 57,2-G@กD@AB4'KGF-/#'*53"'H."  

ก'64#'B4'A[ก$@%$"1^L":Bi]]'0F-*h:2$5ก12/9)F-*
ก@A6HAA$:59I 5+6,2-*",-3'B4' ;4-GD$"17:J1ก66"5Z#$
K39F 5 DF '7# -B4'A[ ก  57,2 -)-<3F 8 '9AF '$B6H.A
+9'".&'56gD<$ก'64#'B4' 0@%*3"G$1%34-"69"D$

 

 

 

7:J1ก66"ก'65Z#$K39F !4H9:h1819:;ก'63'B4')-*8="8$<$4=#"$%&'()* 
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ก4'/5BP$9:h1819:;!4H9@\$J66")-*AF'$3'GK+6F012.@2*
.".,A0-G;#-ก@$"'34'/8@29-'/=+$ !;#+9'"O@$O9$ 
)-*6HG@A$%&'Z[2*5BP$O4.&'+@]"'D'กก'6.6F'*5),2-$ 0&'
<3F76'$B4'K"#.'"'6h+'G+H5$6HG@A$%&'!4HB6@A

;&'!3$# *)-*ก'69'*"-*012 < 8FG@ กB4'KGF-/# '*"1
B6H.:0J:^'7 G@*$@%$ DH53g$KGF9#'+9'"5B412/$!B4*)-*
.'/$%&'!4H+9'"O@$O9$)-*6HG@A$%&'KGF.#*O4ก6H0A;#-
-*+?+9'"6LF0F-*h:2$!4HI@ก/^'7<$ก'63'B4')-*
8'9AF'$-/#'*"'ก 

.'/$%&'()*!4H8="8$0F-*h:2$.-*�'กri�* ก&'4@*
5O8:]3$F'ก@Aก'65B412/$!B4*)-*6HAA$:59I01256:2"
6=$!6*57:2""'ก)[%$0=ก9@$ .'/$%&'!3#*819:;!4HO,$B{'012
5+/<3F-'3'634#-541%/*OLF+$ก&'4@*<ก4FDH3"GKB <$)MH
012(+6*ก'67@\$';#'*_ กg/@*+*"1ก'6G&'5$:$ก'6;#-KB 
8="8$0F-*h:2$<$^L":^'+4=#"$%&'()*ก&'4@*5O8:]3$F'ก@A
ก'65B412/$!B4*012"'D'ก^'/$-ก Z[2*-/L#$-ก53$,-ก'6
+9A+=" !4HK6F-&'$'D012DH;#-6-* 8="8$D[*-/L#<$.^'7
K6F.:0J:K6F5.1/* 0&'<3FD&'5BP$;F-*;#-.LFG:%$6$57,2-3'9:J1ก'6
/@*817;#'*_ 58#$ ก'6)/'/7,%$0120&'K6# ก'6B4Lก7,8
7'M:8/?58:*5G12/9 ก'6;@GK"FKB)'/ ก'63')-*B{' !4H
4#'.@;9?B{'57:2")[%$ 5BP$;F$ 

+$3$=#".'9<$8="8$0F-*h:2$;F-*6#-$56#KB
0&'*'$6@ADF'*<$5",-*<3]# 57,2-.#*5*:$ก4@AAF'$ .#9$
ก4=#"+$012/@*-/L#<$8="8$;#'*กg7/'/'""-*3'3$0'*<$

ก'6B6@A;@9 8'9AF'$<$34'/7,%$01256:2""-*9#' 6LB!AA
)-*ก'6B6@A;@9012.&'+@]-/#'*3$[2* +,- ก'656#*3'
"';6ก'6-$=6@ก>?J66"8';:!4H.:2*!9G4F-" 58#$ ก'6
ก&'3$G5);-^@/0'$57,2-5BP$!34#*-'I@/)-*B4'<$
34'/7,%$012 0@%*<$$%&'()* $%&'-:* !4H3$-*$%&';#'*_ 57,2-
-$=6@ก>?7@$J=?!4HB6:"'MB4';'"J66"8';: DH53g$KGF9#'
+9'"5.,2-"(06")-*6HAA$:59I +9'"6#-/36-)-*B4' 
.'36# '/36,-Kก 69"0@% *.9$O@ก6:"$%& '  4F 9$5BP$
!6*O4@กG@$.&'+@]0120&'<3F5ก:G jก6HA9$ก'6(4ก'^:9@\$?
6HG@A6'ก3]F'l (Appadurai 2001) )[%$<$8'/!G$K0/-4'9  

+9'"7/'/'"<$ก'669A69")F-"L45ก12/9ก@Aก'6
5B412/$!B4*0'*GF'$.^'7!9G4F-"012.#*O4<3F5ก:G
+9'"!B6B69$)-*6HG@A$%&' !4Hก'67@*04'/)-*6:"
;4:2*<$.-*�'กri�*$%&'()* $&'KB.L#ก'6ก#-;@%* jก4=#"6@ก>?
581/*)-*l Z[2*h,-ก&'5$:G)[%$D'ก5+6,-)#'/)-*8'9AF'$ 
-*+?ก67@\$'5-ก8$ +6L $@ก9:8'ก'60F-*h:2$ !4H-*+?ก6
7@\$'D'ก;#'*B6H50I012"'69";@9ก@$57,2-B6[ก>'3'6,-
!4H!4ก5B412/$)F-"L45ก12/9ก@ABi]3')-*8="8$<$ -.
581/*)-* D.581/*6'/  

ก4=#"6@ก>?581/*)-*KGFก&'3$G/=0JI'.;6?<$ก'6
-$=6@ก>?B4'A[ก Z[2*5BP$.@;9?$%&'012 <ก4F.L]7@$J=?  (G/
7/'/'"6M6*+?<3F76'$B4'5)F'6#9"(+6*ก'6-$=6@ก>?
B4'A[ก !4H561/ก6F-*<3F6@`A'4D@G0&'(+6*ก'6I[ก>'!4H
-$=6@ก>?9@\$J66"!4H7:J1ก66"5ก12/9ก@AB4'A[ก<$`'$H
0125BP$.#9$3$[2*)-*9@\$J66"0F-*h:2$ ก4=#"6@ก>?581/*
)-*/@*KGF6#9"ก@$ก&'3$G5);-$=6@ก>?7@$J=?B4'A$!"#$%&'
()*)[%$ <$BC 7.I. 2549 "176'$B4' 69 6'/ D'กAF'$
3'GK+6F!4H3"L#AF'$<ก4F5+1/*.#*"-A j"-*l 4#'B4'A[ก
<3F!ก#ก4=#"6@ก>?581/*)-*57,2-5BP$.@]4@ก>M?9#'76'$B4'
534#'$1%KGF;ก4*5)F'6#9"(+6*ก'6-$=6@ก>?B4'A[ก-/#'*h'96  

(G/76'$B4'KGF6@A5*:$8G58/6'/4H.-*3",2$
A'05BP$+#';-A!0$ ก4=#"6@ก>?581/*)-*/@*KGFO4@กG@$
O#'$9=\:."'8:ก D.581/*6'/ ($'*5;,-$<D G150I$?) 
57,2-<3F6@`A'4!4Hก'60#-*5012/9!3#*B6H50IK0/D@G
(+6*ก'6-$=6@ก>?7:J1541%/*349* 36,-7:J1541%/*O15DF'7#-
B4'A[ก<$8#9*ก4'*5G,-$5">'/$)-*0=กBC 57,2-5BP$ก'6
.,A.'$"6Gก0'*9@\$J66")-*8'9581/*)-* !4H<3F
$@ก0#-*5012/9KGF"1(-ก'.8"9@\$J66"0F-*h:2$ 

<$8#9*0I966>012O#'$"' 8="8$0F-*h:2$34'/

 

;4-G!$9!"#$%&'-:*<$!;#4H3"L#AF'$ DH"1ก'6B6Hก'I7,%$0125BP$5);
-$=6@ก>?7@$J=?B4')-*;$5-* 57,2-5กgA5*:$7@\$'8="8$!4H57,2-ก'6
-$=6@ก>?7@$J=?B4'KBGF9/ 576'H 1 BCDH5BkG<3FD@AKGF!+#9@$5G1/9 Z[2*
<$9@$G@*ก4#'9DH"1OLF+$34'/7@$+$"'3'B4' 
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!3#*KGF6@AO4ก6H0AD'กก'65B412/$!B4*)-*6HAA
$:59I$%&'()* !4HKGF7/'/'"B6@A;@90@%*<$GF'$)-*ก'6
0&'"'3'ก:$ ก'6!.9*3'-'8175.6:" !4Hก'6!.9*3'
"';6ก'657,2-5.6:".6F'*+9'""@2$+*0'*GF'$+9'"
5BP$-/L#!4HGF'$-,2$_ 8="8$B6H"*34'/!3#*012-'I@/-/L#
;4-G!$9+9'"/'9 84 ก:(45";6)-*4&'$%&'()*<$
^'+53$,-;-$A$5); -.581/*!.$ -.581/*)-* !4H -.
591/*!ก#$ D . 581/*6'/ KGFB6@A6HAAก'6D@Gก'6
06@7/'ก6)-*0F-*h:2$ (G/--กก�5กMN?<$ก'6D@AB4' 
ก&'3$G7,%$012!4H594'3F'"D@AB4'<$0F-*h:2$)-*;$ Z[2*
5BP$"';6ก'6-$=6@ก>?06@7/'ก6)-*0F-*h:2$012ก&'4@*4G4*  

!$9+9'"+:G<$ก'6-$=6@ก>?06@7/'ก656:2"!76#
)/'/--กKB<$9*ก9F'*0@290=ก8="8$012"1.#9$KGF.#9$5.1/
ก@Aก'65B412/$!B4*)-*6HAA$:59IZ[2*ก&'4@*.#*O4
ก6H0A;#-9:h1819:;!4H+9'"5BP$-/L#-/#'*341ก5412/*K"#KGF 
8="8$0F-*h:2$;#'*_ 56:2";6H3$@ก9#' ก'6.6F'*5+6,-)#'/
)-*8="8$0F-*h:2$<$ก'6"1.#9$6#9"ก&'3$Gก�5กMN?
!4H+9A+="ก'6<8F06@7/'ก6J66"8';:$@%$ 5BP$7,%$`'$
.&'+@])-*/=0JI'.;6?<$ก'6D@Gก'606@7/'ก6-/#'*
/@2*/,$ +9'"7/'/'")-*8="8$0F-*h:2$<$ก'6"1.#9$
6#9"D@Gก'606@7/'ก6)-*0F-*h:2$ KGF6@Aก'6.$@A.$=$
D'ก5+6,-)#'/B6H8'.@*+"0@%*<$6HG@A0F-*h:2$ 6HG@A8';: 
!4H6HG@A$'$'8';: ;@9-/#'*01253g$KGF8@G<$B6H5Gg$$1% 
+,-ก'6ก#-6#'*.6F'*;@9)-* j*'$9:D@/K0AF'$l Z[2*56:2";F$
)[%$012!"#$%&'"L4<$^'+-1.'$  

(+6*ก'6.6F'*5),2-$B'ก"L4)-*ก'6K���'r{'/
O4:;<$BC 7.I. 2537 KGF6@Aก'6;#-;F'$-/#'*5)F"!)g*!4H
;#-5$,2-*D'ก8'9AF'$012KGF6@AO4ก6H0AD'กก'6.6F'*
5),2-$ 34@*D'ก8'9AF'$0&'ก'6B6H0F9*+@G+F'$"'-/#'*
/'9$'$$@A.:ABC 6@`A'4D[*KGF;@G.:$<D<3F"1ก'60G4-*
5BkG5),2-$ !4H)-<3F$@ก9:8'ก'6D'ก"3'9:0/'4@/
-=A46'8J'$10&'ก'69:D@/O4ก6H0A)-*ก'6.6F'*5),2-$
!4Hก'65BkGB6H;L5),2-$012"1;#-+9'""@2$+*0'*-'3'6 
.'/7@$J=?B4' !4H6'/KGF)-*8'9AF'$ <$8#9*594'$1%5-*
0128'9AF'$B'ก"L4KGF6:56:2"0&'*'$9:D@/ Z[2**'$9:D@/)-*
8'9AF'$!4H*'$9:D@/)-*$@ก9:8'ก'6"1)F-.6=B012
.-G+4F-*ก@$ +,- ก'65BkGB6H;L5),2-$0&'<3F8$:G7@$J=?
!4HB6:"'MB4'39$+,$.L#0F-*h:2$ 8'9AF'$7A9#'B4'
ก9#' 156 8$:G KGF39$+,$.L#$%&'"L4 !4H5+6,2-*",-3'B4' 
75 8$:G KGFhLก$&'ก4@A"'<8F<3"#-1ก+6@%* Z[2*!.G*<3F53g$

h[*ก'657:2"7L$)-*+9'""@2$+*0'*-'3'6!4H6'/KGF
)-*8="8$ 

<$8#9*594';#-"' *'$9:D@/K0AF'$KGF)/'/;@9
KB.L#4=#"!"#$%&'.*+6'"<$^'+-1.'$ !4H -.581/*)-* ก@A 
-.591/*!ก#$ <$^'+53$,-;-$A$ (Thai Baan 
Research 2006) *'$9:D@/534#'$1%KGF7:.LD$?<3F53g$-/#'*
8@G5D$h[*I@ก/^'7)-*8="8$0F-*h:2$<$ก'60&'9:D@/GF9/
ก'669A69")F-"L40125ก12/9ก@A.@"7@$J^'76H39#'*9:h1
819:; ก'60&'"'3'ก:$ !4H+9'"34'ก34'/0'*819^'7
<$6HAA$:59I0F-*h:2$ 

O4*'$9:D@/534#'$1%5BP$B6HD@ก>?7/'$9#'-*+?
+9'"6LF0F-*h:2$5BP$7,%$`'$.&'+@])-*ก'6B6H5":$!4H
7@\$'6HAAก'6D@Gก'606@7/'ก6J66"8';: ก'6"1.#9$
6#9"-/#'*!)g*)@$)-*8="8$0F-*h:2$"1+9'".&'+@]-/#'*
/:2*/9G;#-ก'6;:G;'"!4HB6H5":$O4ก6H0A)-*
(+ 6 * ก ' 6) $'G < 3 ]# ;# -ก ' 6 5B412 / $! B4* ) - *
06@7/'ก6J66"8';: *'$9:D@/K0AF'$/@*KGF!.G*<3F53g$
h[*+9'".&'+@])-*ก'65B61/A501/A)F-"L4<$GF'$)-*
+=M^'7$%&' -=0ก9:0/' !4H+9'"34'ก34'/0'*
819^'7  

<$8#9*0I966>012O#'$"' +9'"5.,2-"(06"!4H
+9'"O@$!B6)-*J66"8';:ก4'/"'5BP$B6H5Gg$.&'+@]012
B6H8'+"(4ก<3F+9'"3#9*</ .^'9H(4ก6F-$5BP$Bi]3'
0F'0'/ก'66#9"!6*6#9"<D)-*0=ก^'+.#9$A$O,$7:^7012
DH;F-*5O8:]8H;'ก66"5G1/9ก@$ -*+?ก6B6H8'.@*+"0@29
(4ก56:2".6F'*5+6,-)#'/+9'"6#9"",- 57,2-58,2-";#-ก'6
.6F'*8="8$Bp:A@;:ก'6 !4H0F'0'/"3'-&'$'D57,2-
561/ก6F-*.:0J:ก'6"1.#9$6#9"<$/=+(4ก'^:9@\$? 

 
A66/'ก'Iก'6Z,%-)'/B4'012D@AKGFD'ก4&'$%&'-:* 
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ก'6.6F'*5+6,-)#'/)-*B6H8'.@*+")F'"76"!G$ 
!4Hก'66M6*+?57,2-$&'5.$-$(/A'/<$6HG@A^L":^'+
!4H6HG@A(4ก 0&'<3F5ก:G5+6,-)#'/ jB6H8'.@*+")F'"
8';:l (transnational civil society) Z[2*ก4'/5BP$
B6'กpก'6M?012.&'+@] (Batliwala and Brown 2006; 
Burgerman 2001; Evangelista 1999; Florini 1999; 
Khagram & Riker and Sikkink 2002) 

5+6,-)#'/B6H8'.@*+")F'"8';: 3"'/h[* ก'6
69";@9ก@$)-*ก4=#"6M6*+? (advocacy groups) )-*
34'/8';:012"'0&'*'$6#9"ก@$ 57,2-$&'5.$-$(/A'/!4H
O4@กG@$)F-561/ก6F-*012$&'KB.L#ก'65B412/$!B4*"';6ก'6
58:*$(/A'/57,2-<3F5ก:GB6H(/8$?.=);#-.'J'6M8$<$9*
ก9F'* (Price 2003) B6H8'.@*+")F'"8';:"1)-A5);ก'6
0&'*'$+'A5ก12/9ก@$-/L# 3 GF'$ GF'$!6ก +,-ก'6.6F'*
5+6,-)#'/)-*-*+?ก6B6H8'.@*+" GF'$012.-* +,-ก'6
.6F'*5B�'3"'/6#9"58:*+=M+#'57,2-.6F'*A660@G`'$<3"# 
!4HGF'$012.'" +,-ก'65BkG7,%$012<3F.'J'6M8$KGF6@A�i*
+9'"+:G53g$01234'ก34'/<$56,2-*012 5ก12/9)F-*ก@A
B6H5Gg$Bi]3'.&'+@] 

B6 H8 '.@ * +")F '" 8';: "1 .@ " 7@ $ J^ '7 ก@ A
(4ก'^:9@\$?-/#'*Z@AZF-$D$0&'<3F5ก:G+9'"5)F'<D
+4'G5+4,2-$ 2 B6Hก'6 (Appadurai 2006) B6Hก'6
!6ก +,-+9'"5)F'<D9#'B6H8'.@*+")F'"8';:5BP$
ก6HA9$ก'60125ก:G)[%$+L#)$'$KBก@A(4ก'^:9@\$? !4H5BP$
+L#;6*)F'"ก@$ "=""-*GF'$$1%0&'<3F34'/+$"-*9#'B6H8'
.@*+")F'"8';:5BP$571/*6LB!AA3$[2*)-*ก'6;#-.LF 57,2-
561/ก6F-*B6H8'J:BK;/012)/'/;@9D'ก6HG@A8';:KB.L#
6HG@A$'$'8';: 

B6H8'.@*+")F'"8';:ก4'/"'5BP$ก'65",-*
6H39#'*B6H50I<$^'+012K"#5BP$0'*ก'6 B6Hก'6012.-* 
+,-+9'"5)F'<D9#'B6H8'.@*+")F'"8';:"1$@/)-*ก'6
;#-;F'$0=$$:/" <$0&'$-*5G1/9ก@A)A9$ก'6;#-;F'$
(4ก'^:9@\$? !"F9#')A9$ก'6;#-;F'$(4ก'^:9@\$?DH"1
34@กก'6!4H5B�'3"'/012$#'.$<D34'/B6Hก'6 !;#
B6H8'.@*+")F'"8';:"1+=M4@ก>MH7,%$`'$012!;ก;#'*KB
D'ก)A9$ก'6;#-;F'$(4ก'^:9@\$? 

(G/5$,%-!0F!4F9 B6H8'.@*+")F'"8';:"17,%$`'$
"'D'กก'60F'0'/ก6H!.(4ก'^:9@\$?012ก1Gก@$.:0J:!4H
ก'6"1.#9$6#9")-*8="8$0F-*h:2$ B6H8'.@*+")F'"8';:
D[*5$F$ก'65BP$ก6HA-ก5.1/*0129:7'ก>?9:D'6M?":;:0'*

5I6>`ก:D)-*ก6HA9$ก'6(4ก'^:9@\$? Z[2*"@ก57:ก5u/
;#-O4ก6H0A012.6F'*+9'"5G,-G6F-$<3Fก@A+$6'ก3]F' 
;@9-/#'*58#$ ก'6.6F'*5),2-$ Z[2*.#*O4ก6H0A!4H.6F'*
+9'"5G,-G6F-$<3F!ก#8="8$0F-*h:2$ 8="8$-'D5D6D'
;#-6-*ก@A6@`A'4)-*;$KGF(G/;6* !;#ก4@AK"#.'"'6h
5D6D';#-6-*ก@A6@`A'4)-*B6H50I-,2$Z[2*5BP$;F$53;=<$
ก'6.6F'*O4ก6H0A <$ก6M158#$$1% B6H8'.@*+")F'"8';:
-'D0&'3$F'0125BP$ก6HA-ก5.1/*<3Fก@A8="8$0F-*h:2$<$
6HG@A$'$'8';:KGF-/#'*"1B6H.:0J:^'7 58#$ ก6M1ก'6
6M6*+?;#-;F'$(+6*ก'66H5A:G!ก#*)-*!"#$%&'()*57,2-
7@\$'5.F$0'*5G:$56,-)-*6@`A'4D1$ Z[2*$@A5BP$;@9-/#'*
012$#'.$<D)-*ก'65BP$ก6HA-ก5.1/*<3Fก@A8="8$0F-*h:2$
57,2-;#-.LFก@ABi]3')F'"8';: 

;@%*!;#;F$BC 7.I. 2545 8="8$0F-*h:2$)-* -.
581/*)-* D.581/*6'/ KGF/,2$3$@*.,-561/ก6F-*<3F6@`A'4
K0/0A09$)F-;ก4*+9'"6#9"",-ก@A6@`A'4D1$<$
(+6*ก'67@\$'5.F$0'*7'M:8/?$'91<$!"#$%&'()* !4H<$
)MH5G1/9ก@$ 76 -*+?ก6 D'ก 25 B6H50I กgKGF/,2$
3$@*.,--1ก8=G3$[2*;#-6@`A'4)-* 6 B6H50I<$4=#"!"#$%&'
()* 57,2-561/ก6F-*<3F/=;:(+6*ก'67@\$'5.F$0'*7'M:8/?
$'91  !4Hก'66H5A:G!ก#*<$!"#$%&'()* D$ก9#'DH"1
ก'6I[ก>'O4ก6H0A0'*.^'7!9G4F-" !4HO4ก6H0A
0'*.@*+")-*(+6*ก'6G@*ก4#'9 

(+6*ก'67@\$'5.F$0'*7'M:8/?$'91$@%$!6ก56:2"
5BP$)F-;ก4*6H39#'*B6H50ID1$ 7"#' K0/ !4H4'9 
(G/!A#*(+6*ก'6--ก5BP$ 3 8#9* !;#D'ก)F-561/ก6F-*
)-*-*+?ก6;#'*_ 0&'<3F6@`A'4D1$;@G.:$<D6H*@A(+6*ก'6
$1%5",2-.:%$.=Gก'6G&'5$:$*'$<$8#9*!6ก +,- ก'6)/'/
5.F$0'*5G:$56,- !4H6H5A:G!ก#*D'ก5",-*581/*6=#*<$/L$
$'$"'h[* -.581/*!.$ <$B6H50IK0/ (G/;@9!0$
6@`A'4D1$KGF!DF *<3F 6@`A'47"#'  !4H."'8:ก)-*
+MHก66"ก'6!"#$%&'()* (Mekong River Commission, 
MRC) Z[2*B6Hก-AGF9/B6H50IK0/ 4'9 ก@"7L8' !4H
591/G$'" KGF6@A06'Ah[*ก'6;@G.:$<D)-*6@`A'4D1$  

5DF'3$F'012A6:3'6)-* MRC -J:A'/9#' ก'6
;@G.:$<D4G6HG@A)-*(+6*ก'67@\$'5.F$0'*7'M:8/?
$'91 (G/5u7'H-/#'*/:2*ก'66H5A:G!ก#*<$!"#$%&'()*
5ก:G)[%$5$,2-*D'ก(+6*ก'6G@*ก4#'9KGF6@A)F-6F-*561/$9#'
.6F'*O4ก6H0A"'ก"'/;#-819:;)-*OLF+$!4H8="8$0@%*
.-*ri�*!"#$%&'()* Z[2*ก'6;@G.:$<DG@*ก4#'9;@%*-/L#A$
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7,%$`'$)-*6'/*'$ก'6B6H5":$O4ก6H0A0'*GF'$
.^'7!9G4F-"012D@G0&'(G/$@ก9:8'ก'6D'ก"3'9:0/'4@/
("!$8 B6H50I--.5;6541/ (G/6'/*'$G@*ก4#'981%8@G
9#' (+6*ก'67@\$'5.F$0'*7'M:8/?$'91DH.6F'*
O4ก6H0A-/#'*/:2*/9G;#-+9'""@2$+*0'*-'3'6 
.=)-$'"@/ !4H!AA!O$36,-9:h1819:;)-*8="8$0F-*h:2$ 
<$)MH012O4B6H(/8$?D'ก(+6*ก'6G@*ก4#'9K"#KGF
ก6HD'/;@9-/#'*0@29h[*KB/@*B6H50I-,2$_ 012DHKGF6@A
O4ก6H0A-/#'*341ก5412/*K"#KGF 

+9'".&'56gDA'*.#9$)-*8="8$6'ก3]F' <$
+9'"7/'/'"6M6*+?;#-;F'$(+6*ก'6)F'"8';:012.#*O4
ก6H0A(G/;6*;#-+9'"-/L#G1ก:$G1)-*;$5-* (G/-'I@/
5+6,-)#'/+9'"6#9"",-D'ก$@ก9:8'ก'6 !4H-*+?ก6
7@\$'5-ก8$ 0@%*<$6HG@A0F-*h:2$ 6HG@A8';: !4H6HG@A
$'$'8';: <$ก'65ก41%/ก4#-"!4HกGG@$<3F6@`A'4D1$
;@G.:$<D/=;:(+6*ก'67@\$'5.F$0'*5G:$56,-<$!"#$%&'()* 
$@AKGF9#'5BP$;@9-/#'*0128@G5D$)-*ก'63/:A/ก5-'Bi]3'
.^'7!9G4F-" !4Hก'64H5":G.:0J:"$=>/8$)-*
(+6*ก'67@\$')$'G<3]# "'5BP$/=0J9:J1)-*B6H8'
.@*+")F'"8';:<$ก'6.6F'*-&'$'D;#-6-*ก@A6@`A'4)-*
B6H50I)$'G<3]#-/#'*58#$B6H50ID1$  

-*+?ก6B6H8'.@*+"!4H8="8$0F-*h:2$KGF+F$7A
9#'ก'60&'*'$<$4@ก>MH73=^'+16#9"ก@A-*+?ก66HG@A
$'$'8';: 0&'<3F59016HG@A$'$'8';:!4HB6H8'+"(4ก
KGF6@A6LF !4H<3F+9'".$<D;#-)F-561/ก6F-*36,-Bi]3')-*
0F-*h:2$ !;#+*;F-*D@A;'"-*;#-KB9#'+9'".&'56gD
A'*.#9$)-*ก'66M6*+?;#-;F'$(+6*ก'66H5A:G!ก#*<$
!"#$%&'()*DH$&'KB.L#ก'67@\$'5+6,-)#'/B6H8'.@*+"
)F'"8';:<$4=#"$%&'()*KGF-/#'*/@2*/,$36,-K"# Z[2*A0A'0
)-*B6H8'.@*+")F'"8';:<$ก6M1$1%DH0&'3$F'0125BP$5901
6@A�i*!4H5BP$ก6HA-ก5.1/*)-*8="8$0F-*h:2$012KGF6@A
O4ก6H0A(G/;6*D'ก(+6*ก'67@\$')$'G<3]# !4H
DH0&'3$F'0125D6D';#-6-*57,2-.6F'*7,%$012)-* �ก'6D@Gก'6
6#9"� (co-management) (Borrini-Feyerabend 2000, 
Tyler 2006) 6H39#'*6@` 5-ก8$ !4H0F-*h:2$;#-KB 

<$BiDD=A@$$@A9#'"1+9'"D&'5BP$-/#'*56#*G#9$012
B6H8'.@*+")F'"8';:DH;F-*KGF6@Aก'6.$@A.$=$D'ก0=ก
^'+.#9$ 57,2-<3F5BP$5901<$ก'6���$74@*)-*ก'6D@Gก'6
06@7/'ก6<$0F-*h:2$ !4H;-A.$-*;#-+9'";F-*ก'6
7,%$`'$)-*+$6'ก3]F'34'/.:A4F'$+$ 012"=#*39@*DH

-$= 6@ ก>?!4H74:ก��� $J66"8';:  57,2 -6@ ก>'+9'"
34'ก34'/0'*819^'7 Z[2*5BP$.:2*.&'+@]012ก#-<3F5ก:G
+9'""@2$+*0'*-'3'6!4H+9'"-/L#6-G)-*8="8$
0F-*h:2$ (Yos 2003) 3'กK"#B6'6h$'<3F!"#$%&'()*!B6
.^'7KB5BP$571/*!34#*$%&')$'G<3]#012K6FZ[2*+9'"
34'ก34'/)-*.667819:; G@*$@%$ D[*K"#+964H+9'"
7/'/'"<$ก'6ก6H;=F$D:;.&'$[ก)-*0=ก+$<$B6H50I4=#"
$%&'()* <3F39$ก4@A"'53g$+=M+#')-*.'/$%&'!3#*819:;$1%
;#-KB  
 
 ก����ก������ก	
 

A0+9'"0'*9:8'ก'6$1% 5BP$.# 9$3$[2 *)-* 
j(+6*ก'69: D@ /ก'6 5B412 /$!B4*6HAA$: 59I!4H
O4ก6H0A;#-+9'"34'ก34'/0'*819^'7!4H^L":
Bi]]'0F-*h:2$<$!hA-$=^L":^'+4=#"$%&'()*l Z[2*KGF6@A0=$
.$@A.$=$D'ก(+6*ก'67@\$'-*+?+9'"6LF!4HI[ก>'
$(/A'/ก'6D@Gก'606@7/'ก6819^'7<$B6H50IK0/ 
Z[2*6#9"D@G;@%*(G/.&'$@ก*'$ก-*0=$.$@A.$=$ก'69:D@/
!4HIL$/?7@$J=9:I9ก66"!4H50+($(4/1819^'7!3#*8';: 
63@.(+6*ก'6 BRT R447003 
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�.��.��� �!�" #$%�� 
!"#$%&'()ก&+,-+.ก&+ BRT 
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ก&+/++)&)0+12$.3453&.ก&+6%&0'4'.&'7$.
,-+.ก&+ BRT 38&9ก:&.;42.<(6:#$93=2<>+0>:=2)'?'
(@''=A!9BC'%&0;'$?D#0DE'FG.3453&.ก&+6%&0'4'.&'7$.
,-+.ก&+BRT 3=2BC;'@/;'H'.&'(4B@)<:C'@ก(4B@)B&ก
I&-;8('J8&.K ,6)0LM&C$)8&.)42.'@ก(4B@)+H8'?D983=2ก%&:@.
07#&+8(9ก4Bก++97$.,-+.ก&+ BRT I&)?J#ก+$/ก&+
6%&0'4'.&'6#&'-(&9D:&กD:&)3&.N=(I&MD:@ก 3 
>+Cก&+ P6#<ก8 systematics, population biology <:C 
ecology -(/-"8ก@/0+12$.05+UVก4B ;@.-9 <:CI"94>WXX&
3#$.F42' 

ก&+5GกU&(4B@)6#&'-(&9D:&กD:&)3&.N=(I&M
<:C;42.<(6:#$9'@/(8&0>Y';42.3=2-(+BC?D#-(&9;%&-@X
0M+&C!:ก+C3/0ก46B&กก4Bก++97$.9'HU)Z BC;8.!:+#&)
J8$9'HU)Z0$. $=ก3@A.)@.;8.!:ก+C3/P>FG.M1N ;@J(Z <:CBH
:4'3+=)Z 6@.'@A' -(+BC0+8.;'@/;'H'.&'6@.ก:8&( <:C
(&.0>[&D9&)?D#9=ก&+;'@/;'H'9&ก7GA' <J8>WXD&;%&-@X
3=2M/ -1$ 0+&9='@ก(4B@)3=23%&.&'6#&''=A-8$'7#&.'#$) BG.
$)&ก7$?D#3Hก38&'P6#J+CD'@กJ+.BH6'=A6#()  

>+C06E'3=2;% &-@X$=ก$)8&.D'G2 . ?'ก+$/ก&+
6%&0'4'.&'7$.,-+.ก&+ BRT 3=2B%&0>Y'J#$.6%&0'4'ก&+
$)8&.0+8.68(' -1$ ก&+/+4D&+B@6ก&+7#$9":3=29=$)"8 \G2.?'
>+C035P3)9=7#$9":<:C9=-(&9+"#6#&'3+@M)&ก+N=(I&M
-8$'7#&.9&ก <J8-(&9+"#'@A'ก:@/P98P6#F"ก'%&9&M@]'&J8$
)$6D+1$'%&9&(40-+&CDZ<:C;@.0-+&CDZ 0M12$?D#0ก460>Y'
$.-Z-(&9+"# -%&(8& ^-(&9+"#_ ก@/ ^$.-Z-(&9+"#_ '@A'9=
-(&9D9&)<JกJ8&.ก@' -%&(8& ^-(&9+"#_ D9&)FG.7#$9":
64/3=29=$)"8 \G2.BC0DE'(8&/&.D'8().&' D+1$/&.$.-Zก+9=
-(&9+"#9&ก <J8-(&9+"#'@A'P98P6#F"ก'%&9&M@]'&<:C
;@.0-+&CDZ0>Y' ^$.-Z-(&9+"#_ \G2.0>Y'$.-Z+(97$.-(&9+"#
D:&)K 6#&'3=2/"+`&ก&+07#&6#()ก@'3=2BC;&9&+F
'%&P>?N#>+C,)N'ZP6#$)8&.9=>+C;43a4I&M  

0+12$.ก&+M@]'&-(&9+"#?D#0>Y'$.-Z-(&9+"#'@A' 
'@/(8&0>Y'D@(?B;%&-@X7$.,-+.ก&+ BRT 3=20+&0'#'9&

,6)J:$6 \G2.;$6-:#$.ก@/N12$,-+.ก&+3=2(8& ^,-+.ก&+
M@]'&$.-Z-(&9+"#<:C5GกU&',)/&)ก&+B@6ก&+
3+@M)&ก+N=(I&M?'>+C035P3) (,-+.ก&+ BRT)_ ก&+
M@]'&$.-Z-(&9+"#'@A''@/(8&0>Y';8(';%&-@X;%&D+@/ก&+
'%&P>?N#?'0N4.',)/&)<:Cก&+?N#>+C,)N'Z$)8&.)@2.)1' 
\G2.0+12$.6@.ก:8&(0>Y'ก+$/3=2P6#(&.P(#J@A.<J80+429J#'7$.
,-+.ก&+ <:CM@]'&9&B'FG.+C)C3=2  2  7$.ก&+
6%&0'4'.&',-+.ก&+ BRT \G2.BC0DE'(8&0+4290>Y'+">a++9
9&ก7GA' 
1. '�(กก���	���)(�����'��ก'������*��+�, 

D&ก-%&'G.FG.0+12$.ก+$/ก&+3%&(4B@)6#&'-(&9
D:&กD:&)3&.N=(I&M -.BCJ#$.ก:8&(FG.+&ก0D.#&
-(&90>Y'9&7$.;++MN=(4J \G2.9=+&ก0D.#&3=2<3#B+4. -1$
ก&+0>:=2)'<>:.3&.M@'aHก++9D+1$94(03N@'<:Cก&+
>+@/J@(3&.M@'aHก++9 6@.'@A' ก&+5GกU&(4B@)0+12$.-(&9
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D:&กD:&)3&.N=(I&MBCD'=P98M#'0+12$.7$.M@'aHก++9 
<:C(4(@]'&ก&+ \G2.9=ก&+<>+0>:=2)'P>J&9-(&9
0D9&C;97$.<J8 :C;&)M@'aHZ J&9ก+C/('ก&+
(4(@]'&ก&+ <:C;42.9=N=(4J9=>e4;@9M@'aZ+CD(8&.ก@'J&9
;I&M'40(5(43)& (6"<!'I&M) ,6)3@A. 3 $.-Z>+Cก$/
'=A $)"8I&)?'ก+$/7$.-%&(8&;42.<(6:#$9\G2.9=-(&9D9&)
ก(#&.9&ก 3@A.?'94J43&.ก&)I&M<:CN=(I&M \G2.BC0DE'
(8&?'N8(. 10 >d3=2!8&'9& 9=ก&+;C3#$'I&M?D#0DE'
N@60B'FG.!:ก+C3/B&ก;42.<(6:#$93=29=J8$;++MN=(4J 
,6)0LM&C$)8&.)42.3=2ก+C3/J8$(4F=N=(4J9'HU)Z M1N <:C
;@J(Z +(93@A.BH:4'3+=)Z ,6),-+.ก&+ BRT BC9H8.0'#'?D#
-(&9;%&-@Xก@/ก&+(4B@)3=2;&9&+F0N12$9,).0+12$.0D:8&'=A
P6# \G2.BC3%&?D#0ก46-(&9+"# <:C;&9&+FM@]'&0>Y'$.-Z
-(&9+"#0M12$'%&P>?N#>+C,)N'ZP6#?'94J4J8&.K 
2. ก���	�
������
*���.�$(/�ก�� 

ก&+M@]'&ก+$/<'(-46.&'0N4.>e4/@J4ก&+ 
;%&D+@/?N#?'ก&+6%&0'4'.&'+C)C3=2 3 7$.,-+.ก&+ BRT 
\G2.P6#6%&0'4'ก&+9&<:#(>+C9&` 2 >d ,6)P6#'%&ก+$/
<'(-4 69&B&ก7#$ 0;'$<'C7$.-`Cก++9ก&+
>+C094'!:.&'7$.,-+.ก&+ BRT ?'N8(. 10 >d 3=2!8&'
9& \G2.P6#'%&-(&9+"#<:C>+C;/ก&+ Z̀J8&.K 9&M@]'&
<:C>+@/>+H.<!'ก&+6%&0'4'.&' 0M12$B@63%&)H3a5&;J+Z
ก&+/+4D&+B@6ก&+<:Cก&+6%&0'4'.&'7$.,-+.ก&+ BRT 
?'+C)C3=2 3 \G2.0+4296%&0'4'ก&+9&J@A.<J8>d M.5. 2549 
,6)9=3453&.ก&+6%&0'4'.&'<:C9=',)/&)D:@ก -1$ ก&+
M@]'&05+UVก4B<:C;@.-9J&9D:@ก05+UVก4BM$0M=). 
<:C;'$.J$/J8$<!'M@]'&05+UVก4B<:C;@.-9
<D8.N&J4 L/@/3=2 10 \G2.P6#/++BH0+12$.3=20ก=2)(ก@/-(&9
D:&กD:&)3&.N=(I&MP(#6#() ,6)3&.,-+.ก&+ BRT 
9=-(&9I&-I"94?B3=2P6#9=;8('N8()?D#7#$9":6#&'-(&9
D:&กD:&)3&.N=(I&M?'ก&+3%&<!'M@]'&i L/@/3=2 
10 \G2.D:@กK BC0>Y'0+12$.ก&+M@]'&V&'7#$9":-(&9
D:&กD:&)3&.N=(I&M -(&9D9&)7$.3+@M)&ก+
N=(I&M <:Cก&+)ก+C6@/I"94>WXX&3#$.F42' 0M12$;+#&.
9":-8&0M429<ก8;4'-#&<:Cก&+/+4ก&+ 0>Y'J#' \G2.F1$(8&0>Y'
0+12$.;%&-@X7$.>+C035N&J4  

',)/&)D:@ก?'<!'M@]'&i L/@/3=2 10 $=ก$)8&.
D'G2. -1$ 0+12$.ก&+;+#&.-(&99@2'-.>:$6I@)<:C>ก>[$.
V&'3+@M)&ก+7$.>+C035 \G2.F1$(8&0>Y'0+12$.3=2P98?N8

0M=).<-8,-+.ก&+ BRT 038&'@A'3=29=;8('+8(9<J8-.BCJ#$.
0>Y'0+12$.7$.3HกD'8().&' >+CN&N'3Hก-'?'>+C035 
<:C3HกI"94I&-07#&9&+@/!46N$/+8(9ก@' 6@.'@A' -(+9=
ก&+?D#-(&9+"#ก@/-'P3)?'3Hก+C6@/ 0M12$N8()ก@'>ก>[$.
3+@M)&ก+N=(I&M7$.N&J4 
3. ก����)(��$$� ��
�1� 

3.1 ,-+.ก&+ BRT P6#6%&0'4'ก&+M@]'&$.-Z
-(&9+"#0ก=2)(ก@/3+@M)&ก+?'M1A'3=2NH9'A%& \G2.F1$(8&0>Y';42.
;%&-@X7$.I&-0กUJ+ <:C0>Y'+&ก0D.#&3=2;%&-@X7$.
;++MN=(4J?'>+C035P3) +(93@A.>+C035J8&.K ?'
I"94I&-0$0N=)JC(@'$$ก0L=).?J# ?';8('7$.N'46M@'aHZ
J8&.F42'กEF1$(8&0>Y'0+12$.3=2;%&-@X0N8'ก@' 0M+&C0>Y'J@(
;C3#$'?D#0DE'FG.ก&+0>:=2)'<>:.7$.;42.<(6:#$9 <:C9=
!:ก+C3/J8$+C//'40(5,6)+(9 

+&กV&'3=2 ;% &-@X7$.>+C035P3) -1$ก&+
0กUJ+ก++9 P98?N8$HJ;&Dก++9 <J8>+C035P3)กE
B%&0>Y'BCJ#$.M@]'&6#&'$HJ;&Dก++9/#&.J&9-(&9
0D9&C;9ก@/ก&+M@]'&>+C035 <J8P98?N83@A.D96 0M+&C
D&ก>+C0350'#'ก&+M@]'&6#&'$HJ;&Dก++93@A.D96BC
3%&?D#0ก46ก&+3%&:&)3+@M)&ก+a++9N&J4\G2.0>Y'V&'+&ก 
<:C0ก46-(&9)H8.)&ก?'ก&+M@]'&>+C035$)8&.9&ก 
$)8&.P+กEJ&9+C//'40(53&.ก&+0กUJ+'@A'9=-(&9
D:&กD:&)3&.N=(I&M-8$'7#&.;". 3Hก-'BG.-(+?D#
-(&9;'?B?D#9&ก7GA' 0M+&C>WBBH/@'ก&+5GกU&(4B@)M1A'3=2
0กUJ+)@.9=$)"8'#$)9&ก \G2.0+12$.0D:8&'=AB%&0>Y'BCJ#$.07#&
P>5GกU&<:C-#'-(#&D&-(&9+"#+8(9ก@/N&(/#&'?'NH9N' 
0M+&C0>Y'!"#3=29=I"94>WXX&6#&'0กUJ+ก++9 <:C-(&9+"#
6#&'-(&9D:&กD:&)3&.N=(I&M-8$'7#&.9&ก ,6)P6#
;@2.;9>+C;/ก&+ Z̀ <:CF8&)3$6;1/J8$ก@'9&D:&)N@2(
$&)H-' 6@.'@A' BC0DE'P6#(8&ก&+3%&0กUJ+ก++9,6)$4.
ก@/-(&9D:&กD:&)3&.N=(I&M<:CI"94>WXX&3#$.F42'
6@A.0649 '@/(8&0>Y'0+12$.3=29=-(&9;%&-@X0>Y'$)8&.)42.  

3.2  ก&+;8.0;+49ก&+(4B@)?'M1A'3=23=20;=2).J8$ก&+
F"ก-Hก-&9 \G2.F#&D&ก;I&(C<(6:#$9<>+0>:=2)'P> BC
3%&?D#0ก46ก&+-Hก-&9J8$+C//'40(5D:&)K <D8. <:CBC
;8.!:ก+C3/J8$(4F=N=(4J <:C(@]'a++97$.NH9N'0>Y'
$)8&.9&ก 0N8' 3=20ก&C0;9E6 B.+C)$. 0ก&CN#&. B.J+&6 
< : C $H 3 ) & ' < D8 . N & J4 0 7 & ; & 9 +# $ ) ) $ 6  
B. >+CB(/-=+=7@'aZ \G2.0ก46ก&+0>:=2)'<>:.7$.+C//
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'40(5-8$'7#&.9&ก >+C06E'0D:8&'=A-(+BC;'@/;'H'?D#9=
ก&+07#&P>5GกU&(4B@)?D#9&ก7GA'  

3.3 ก&+M@]'&,-+.ก&++8 (9ก@/ ,-+.ก&+
>+4XX&0$กก&XB'&I40Uก (->ก.) ,6)0LM&C?'0+12$.
7$.'40(5(43)&<:C-(&9D:&กD:&)3&.N=(I&M \G2.F1$
(8&0>Y';&7&3=27&6<-:' ?'>WBBH/@',-+.ก&+ BRT 9=
$.-Z-(&9+"#0ก=2)(ก@/'40(5(43)&-8$'7#&.'#$) <J8-(&9+"#
<//>:=ก)8$)7$.+C//'40(59=-8$'7#&.9&ก ,6)F#&9$.
?'I&M+(9<:Cก&+'%&P>?N#>+C,)N'ZBC0DE'(8&9=
-8$'7#&.'#$) 0M+&C(8&-(&9+"#0ก=2)(ก@/+C//'40(53=29=$)"8 
P98P6#F"ก'%&9&(40-+&CDZ<:C;@.0-+&CDZ?D#0>Y'$.-Z-(&9+"# 
3=2;&9&+F'%&P>?N#>+C,)N'ZP6# \G2.D:@ก-463=2F"กJ#$.-(+
BC07#&?B'40(5(43)&3@A.+C// P98?N807#&?B0M=).BH6?6BH6
D'G2. <:C?'>WBBH/@'M/(8&.&'(4B@)6#&''40(5(43)&0>Y'
;&7&3=27&6<-:'3@A.$.-Z-(&9+"#<:C'@ก(4B@) 

3.4 ก&+;8 .0;+49ก&+!:4J'@ก(4N&ก&+3@A .?'
>+C035<:CJ8&.>+C035?';&7&3=27&6<-:' \G2.P6#
ก:8&(P><:#((8&'40(5(43)&0>Y';&7&3=27&6<-:' D&ก
9$.6"+C//'40(57$.P3) BCM/(8&-8$'7#&.9=-(&9
D:&กD:&)<:C\@/\#$'9&ก ;8 ('.&'3&.6# &'
05+UV5&;J+Z7$.NH9N'3=2?N#>+C,)N'ZB&ก3+@M)&ก+?'
M1A'3=2>j&<:CM1A'3=2 NH89'A% &J8 &.K กEM/(8&)@ .9=7#$9":
-8$'7#&.'#$)0N8'06=)(ก@' BG.$)&ก+`+.-Z?D#9=ก&+
;'@/;'H'0+12$.'=A?D#9&ก7GA' <:CB&กก&+6%&0'4'.&'3=2
!8&'9&0>Y'3=2'8&0;=)6&)(8&.&'(4B@)6#&'05+UV5&;J+Z9=
'@ก(4B@)07#&9&9=;8('+8(9-8$'7#&.'#$) <9#(8&,-+.ก&+ 
BRT BCM)&)&9;'@/;'H'?D#9&ก <J8กE)@.7&6'@ก(4B@)
?'0+12$.'=ABG.F1$(8&0>Y';&7&7&6<-:'  

;8('3&.6#&''4J45&;J+ZD:&)-'$&BBC'Gก(8&P98
-8$);%&-@X038&P+ <J8?'ก+C<;,:ก3=2<>+0>:=2)'P> 0N12$
(8&?'$'&-J7#&.D'#&BCJ#$.9=0+12$.ก&+<)8.N4.3+@M)&ก+
ก@'9&ก7GA' 0+12$.7$.กkD9&)3=20ก=2)(ก@/3+@M)Z;4'3&.
>WXX& BCJ#$.$4.$)"8ก@/'4J45&;J+Z3@A.;4A' ?'>+C035P3)
9=D:@ก;"J+ก&+0+=)'ก&+;$'6#&'6@.ก:8&(-8$'7#&.'#$)
D:&);F&/@' P98(8&BC0>Y'BHl&:.ก+ Z̀9D&(43)&:@) 
D+1$9D&(43)&:@)a++95&;J+Z P6#M)&)&9>+@/>+H.
D:@ก;"J+3&.6#&''=A <J8(8&'@กกkD9&))@.P98-8$);'?B
0+12$.'=A038&P+'@ก 6@.'@A' BG.$)&ก?D#9=ก&+;'@/;'H'.&'
6#&''=A?D#9&ก7GA' \G2.F#&9='@ก5GกU&D@'9&;'?BกkD9&)
6#&'-(&9D:&กD:&)3&.N=(I&M9&ก7GA' J8$P>BC

;&9&+FN8()>+C035N&J4P6#$)8&.9&ก?'ก&+J8$;"#<78.7@'
ก@/N&(,:ก \G2.>WBBH/@'J#$.;"#6#()กkD9&) P98P6#;"#ก@'
6#()-(&9+"#;Gก!46N$/N@2(6=$)8&.06=)(  

3.5 ก&+B@63%&J%&+&'40(5(43)& >WBBH/@'$&BBC9=
D'@.;1$3=2ก:8&(FG.-(&9D:&กD:&)3&.N=(I&M$)"8/#&. 
\G2.<J8.,6)-`&B&+)Z D+1$'@ก(4N&ก&+ B&กD'8().&'
<:C;F&/@'ก&+5GกU&J8&.K <J8;8('?DX80>Y'D'@.;1$3=2
<J8.7GA'9&0M12$7$J%&<D'8.3&.(4N&ก&+ D+1$?N#0M12$
>+Cก$/ก&+0+=)'ก&+;$'?'/&.0+12$.038&'@A' <J8J%&+&
'40(5(43)&3=29=7#$9":7$.>+C035P3)B+4.K )@.9=$)"8'#$)
9&ก ,-+.ก&+ BRT 0DE'-(&9;%&-@X<:Cก%&:@.
6%&0'4'ก&+B@63%&J%&+&'40(5(43)& 3@A.I&U&P3)<:C
I&U&$@.กmU<:C-&6(8&BC3%&0;+EBI&)?'>d 2552  

4. ������ก���	�
����������ก�� BRT �3�3��� 3 
4.1 NH6,-+.ก&+(4B@)0N4.M1A'3=2 (area n based 

research) 

B&กก&+6%&0'4'.&'3=2!8&'9& ,-+.ก&+(4B@)3=29=
ก&+M@]'&7GA'9&9&ก -1$ ,-+.ก&+(4B@)0N4.M1A'3=2 0N8' 
NH6,-+.ก&+3$.!&I"94JC(@'Jก \G2.9=0>[&D9&)D:@ก -1$ 
0M12$5GกU&3+@M)&ก+N=(I&M <:C0M12$;+#&.NH9N'?D#
07#9<7E.)42.7GA' NH6,-+.ก&+6@.ก:8&(9=ก@:)&`94J+ -1$ 
/+4U@3 >J3. B%&ก@6 (9D&N') 07#&9&9=;8('+8(96#() 
'$กB&ก'@A'กE9=NH6,-+.ก&+>j&09o-07&'@' \G2.0'#'0+12$.
ก&+5GกU&a++9N&J4ก@/I&(C,:ก+#$' 

38&9ก:&.;I&(C<(6:#$93=2<>+0>:=2)'P> ก&+
5GกU&(4B@)-(&9D:&กD:&)3&.N=(I&M0N4.M1A'3=2BCJ#$.
M)&)&9-#'D&7#$9":9&>+Cก$/ก@'?D#9&ก7GA' 0M12$N8()
?'ก&+/+4D&+B@6ก&+3+@M)&ก+a++9N&J4 <:CN8()?D#
9$.0DE';I&Mก&+<>+0>:=2)'P>7$.a++9N&J4J&9
-(&90>Y'B+4. 0N8' ก&+6%&0'4'.&'?'NH6,-+.ก&+>j&
09o-07&'@'  \G2 .F1$0>Y'NH6,-+.ก&+?DX83=2 ก% &:@ .
6%&0'4'ก&+J&9<'(-466@.ก:8&( \G2.P6#+@/-(&9+8(991$
B&ก/+4U@3 >J3. B%&ก@6 (9D&N') 0N8'06=)(ก@/NH6
,-+.ก&+7'$9-D9"80ก&C3C0:?J#3=2P6#+8(991$ก@/ TOTAL 
Foundation B&ก>+C035r+@2.05;  

,-+.ก&+0D:8&'=A'@/(8&9=>+C,)N'Z9&ก0M+&C
'$กB&กBCP6#7#$9":3&.6#&'(4N&ก&+<:#( )@.3%&?D#9=
-(&9+"#-(&907#&?B?';I&(C<(6:#$93=2<>+0>:=2)'P>
6#() '@/(8&0>Y'$=กD'3&.D'G2.3=2BC0>Y'ก%&:@.0;+490M12$
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D&3&.:6I&(C,:ก+#$' \G2.ก:H89!"#>+C;&'.&'P6#
>+GกU&D&+1$+8(9ก@' <:C0DE'J+.ก@'(8& '$กB&กBC
6%&0'4'ก&+0M12$?D#P6#.&'6#&'(4N&ก&+<:#( BCJ#$.0กE/
7#$9":<///"+`&ก&+0M4290J496#() 0N8' 7#$9":3&.
ก&)I&M<:CN=(I&M$12'K 6#() 

?'$6=J9@กBC0กE/7#$9":3&.6#&'N=(I&M038&'@A' 
<J8>WBBH/@'<:C?'$'&-J '@ก(4B@)BCJ#$.+8(991$ก@'0กE/
7#$9":?D#9&ก7GA'ก(8&'=A \G2.-.P98?N80LM&C7#$9":;8('J@( 
<J8 0>Y'7#$9":3=2 ;@ .-9<:CNH9N';&9&+F'%&P>?N#
>+C,)N'ZP6#6#() ,6)(43)&5&;J+Zก@/NH9N'-(+BCP>
6#()ก@'P6# <:CNH9N'-(+07#&9&9=;8('+8(9?'ก&+/+4D&+
B@6ก&+ <:C0+=)'+"#ก+C/('ก&+3&.(43)&5&;J+Z?D#9&ก
7GA' 0N8' ก&+0+=)'+"#0+12$.+C//V&'7#$9": \G2.0>Y'+C//3=2
9=ก&+M@]'&+8(9ก@'+CD(8&.'@ก(4B@)<:C,-+.ก&+ BRT 
7#$9":0D:8&'=ABC0>Y'0+12$.;%&-@X3=2?N#0N12$9,).P>FG.0+12$.
I&(C,:ก+#$'P6#$=ก3&.D'G2.  

4.2 NH6,-+.ก&+3=20N12$9,).ก@/ก&+5GกU&3#$.F42' 
(NH9N'--+"-'@ก0+=)') 

;%&D+@/,-+.ก&+3=20N12$9,).-(&9D:&กD:&)3&.
N=(I&Mก@/ก&+5GกU&(4B@)?'3#$.F42' \G2.9=NH9N' -+"<:C
'@ก0+=)'P6#07#&9&+8(93%&(4B@)(43)&5&;J+Z3#$.F42' '@/(8&
9=>+C,)'NZJ8$NH9N'?'3#$.F42'$)8&.9&ก 0M+&C
'$กB&กN&(/#&'BCP6#9=;8('+8(9?'ก&+5GกU&<:#(
'@ก0+=)'?'3#$.F42')@.P6# 0+=)'+"#ก+C/('ก&+3&.
(43)&5&;J+Z-(//-"8P>6#() \G2.F1$(8&0>Y'ก&+;+#&.
>+C,)N'Z<ก8NH9N'D+1$3#$.F42'P6#0>Y'$)8&.6=  

 ?';8('ก&+;+#&.'@ก(4B@)N&(/#&',-+.ก&+ BRT 
P6#6%&0'4'ก&+P><:#(?'NH6,-+.ก&+-(&9D:&กD:&)
3&.N=((I&M?'M1A'3=20กUJ+ ,6)M/(8&N&(/#&'/&.-'
9=-(&9+"#9&ก <J8P98P6#'%&-(&9+"#'@A'9&B@6ก&+?D#0>Y'
+C// D+1$P98P6#'%&9&B@63%&0>Y'/30+=)'P(#?'NH9N' \G2.
F#&;&9&+F3%&P6#'8&BC0>Y'>+C,)N'Z$)8&.)42. 0M+&CF#&
N&(/#&'0+4299=-(&9+"#-(&907#&?B?'0+12$.J8&.K <:#( ก&+
$'H+@กUZ3+@M)&ก+a++9N&J4<:C-(&9D:&กD:&)3&.
N=(I&M $&BBC9=>+C;43a4I&M9&ก7GA' ;%&D+@/0+12$.
05+UVก4BNH9N'3&.ก&+0กUJ+ J&9-(&90>Y'B+4.<:#(9=
ก&+5GกU&P>9&กM$;9-(+ D&ก07#&P>5GกU&?'M1A'3=2
a++9N&J4BCM/-(&9D:&กD:&)7$.;42.9=N=(4J P98(8&BC
0>Y'M1N ;@J(Z <M:.กZJ$' <:C;&D+8&)N'46 \G2.;42.

0D:8&'=A:#(';+#&.-(&9$H69;9/"+ Z̀?D#M1A'0กUJ+3=2
0กUJ+a++9N&J4P6#$)8&.9D&5&: 

0+12$.3=2-(+0+8.6%&0'4'ก&+J8$P> -1$ ก&+;+#&.
'@ก(4B@)+H8'0)&(Z  ,6)3%&ก&+rsก$/+9'@ก0+=)'B&ก
,+.0+=)'?'M1A'3=2J8&.K 0N8' ?'M1A'3=2 $.7'$9 P6#9=ก&+
07#&P>3%&(4B@)+8(9ก@/-'?'3#$.F42' ,6)9=-+"<:C'@ก0+=)'
B&ก,+.0+=)'J8&.K 07#&9&9=;8('+8(96#() ;8('0+12$.I"94
>WXX&3#$.F42' '@/(8&0>Y';8(';%&-@X0M+&C0ก=2)(7#$.ก@/
ก&+0+=)'+"#?'NH9N' \G2.-(+9=.&'(4B@)?'6#&''=A<:C-(+9=
ก&+0กE/7#$9":I"94>WXX&3#$.F42'P(#0>Y'-:@.-(&9+"#7$.
NH9N' +(93@A.-(+;8.0;+49?D#-'+H8'?D980DE'-(&9;%&-@X
7$.I"94>WXX&3#$.F42'9&ก7GA' 0M+&C?'>WBBH/@'-'+H8'
?D989@กBCD@'P>;'?B-$9M4(0J$+Z<:C03-,',:)=)H-
?D989&กก(8&I"94>WXX&3#$.F42'P3)3=2F8&)3$6;1/J8$ก@'
9&B&ก>"j)8&J&)&) 

ก&+(4B@)0ก=2)(ก@/0+12$.I"94>WXX&3#$.F42' F1$0>Y'
0+12$.;%&-@X3=2,-+.ก&+ BRT P6#?D#ก&+;'@/;'H'
-8$'7#&.9&ก 0N8' ,-+.ก&+5"')Z;42.<(6:#$95GกU&3=2P6#
3% &.&'+8(9ก@/ก+9;8 . 0;+49-H`I&M;42 .<(6:#$9 
ก+C3+(.3+@M)&ก+a++9N&J4<:C;42.<(6:#$9 <:C
+8(9ก@/;F&/@'ก&+5GกU&?'3#$.F42'  ,6)0LM&C
9D&(43)&:@)+&NI@e 3=2P6#07#&9&9=;8('+8(9 <:CB@6+C//
ก&+0+=)'+"# 0M12$M@]'&0>Y',-+.ก&+3=2BC0N12$9,).?D#
NH9N'3#$.F42'P6#9=;8('+8(9?'ก&+5GกU&(4B@)  

0+12$.6@.ก:8&('@/0>Y'$=ก94J4D'G2.3=29=-(&9;%&-@X
9&ก 0M+&CBC;+#&.-(&9)@2.)1'<:C;+#&.-(&99@2'-.
?D#<ก83+@M)&ก+3&.N=(I&MJ&93=2P6#(&.<!'P(# \G2.D&ก
9$.0LM&C3&.(43)&5&;J+Z0M=).6#&'06=)( ,6)9&ก
9@กBC0>Y'0+12$.7$.0-9= N=((43)& D+1$tu;4ก;Z <J8ก&+3=2P6#
0 7# & P>5G กU&6# &'9'H U)5 &;J+Z  ;@ . -9 5&;J +Z 
54:>(@]'a++9 05+UV5&;J+ZNH9N' >+C(@J45&;J+Z<:C
I"945&;J+Z กE'@/(8&0>Y'ก&+0>u69H99$.7$.'@ก(4B@)?D#
9$.+$/6#&'9&ก7GA' \G2.BC;&9&+F0N12$,).-(&9+"#6#&'
J8&.K P6#6=7GA'  

; F & /@ ' ก & + 5G ก U & J8 & . K  P 98 (8 & B C 0 >Y '
9D&(43)&:@) <:C,+.0+=)'?'3#$.F42' -(+BC07#&9&9=
;8 ('+8 (9?'ก&+5GกU&(4 B@ )  I&) ?J#<'(-4 6<// 
4
����������
��5 (ecotechnology) (6"<!'I&M) \G2.
0>Y'ก&+!;9!;&'+CD(8&.I"94>WXX&3#$.F42'ก@/$.-Z



 Proceedings of the 11th BRT Annual Conference  
15-18 October 2007 Udonthani  

 20 

-(&9+"#3&.(43)&5&;J+Z BC3%&?D#;&9&+F'%&-(&9+"#3=29=
$)"8P>?N#>+C,)N'ZP6# $=ก3@A.)@.0>Y'ก&+;+#&.'@ก(4B@)+H8'
?D983=2;'?B.&'6#&''40(5(43)&<:CI"94>WXX&3#$.F42'   

5. ก��)(�ก����
�7���3
8��,�������7� 
ก&+B@6ก&+7#$9":F1$0>Y'0+12$.;%&-@X3=2,-+.ก&+ 

BRT BCJ#$.6%&0'4'ก&+ ,6)7$-(&9+8(991$<:C7#$9":
-(&9+"#B&ก'@ก(4B@)3Hก38&' 0M12$'%&9&B@60กE/7#$9":?D#
0>Y'+C//<:C0>Y'+C0/=)/ 0M12$'%&P>J8$)$6<:C
0!)<M+8;"8;&a&+`CN' 0N8' ก&+B@6'43++5ก&+0-:12$'3=2 
\G2.P6#6%&0'4'ก&+P><:#(D:&)-+@A. ,6)3=2!8&'9&3%&?D#
'@ก0+=)' '@ก5GกU& <:C!"#;'?B3@2(P>P6#07#&9&0+=)'+"#<:C
07#&?B-(&9D9&)<:C-(&9;%&-@X7$.-(&9D:&กD:&)
3&.N=(I&MP6#6=7GA' $@'BC;8.!:?D#-'+H8'?D98?D#-(&9
;'?B?'.&'6#&''=A9&ก7GA' ,6)?'N8(. 2 >d3=2!8&'9& 
,-+.ก&+ BRT P6#M)&)&9/+4D&+B@6ก&+7#$9":3=29=$)"8 
<:C!:4J0>Y'0$ก;&+D+1$D'@.;1$ 0M12$'%&P>0!)<M+8P6#
9&กM$;9-(+ \G2.D'@.;1$7$.,-+.ก&+ BRT BC0>Y'
D'@.;1$3&.(4N&ก&+3=29=I&M>+Cก$/<:C9=0'1A$D&;&+C3=2
'8&;'?B9&ก 
6. :����
�7�����'��ก'������*��+�, 

>WBBH/@',-+.ก&+ BRT ก%&:@.M@]'&+C//
V&'7#$9": \G2.7#$9":J8&.K P6#B&ก0-+1$78&)'@ก(4B@) 3@A.
7#$9":3&.ก&)I&M<:CN=(I&M 7#$9":J8&.K 0D:8&'=A
;&9&+F(40-+&CDZP6#B&ก,>+<ก+9-$9M4(0J$+Z \G2.
$&BBC$$ก9&0>Y'+">I&MD+1$ก+&t +C//V&'7#$9":
6@.ก:8&(BC9=>+C,)N'Z$)8&.)42.?'ก&+'%&P>?N#?'.&'0N4. 

(4N&ก&+<:C6#&'ก&+(&.<!'ก&+B@6ก&+7#$9": \G2.
'@ก(4B@)3=2J#$.ก&+;1/-#'7#$9":BCP6#+@/-(&9;C6(ก 
+(60+E( <:CP6#+@/+"#7#$9":+$/6#&'9&ก7GA'  
7. 
��<
����87���3������ 

;%&D+@/0+12$.ก&+7)&)0-+1$78&)<:Cก&+B@6ก&+
0-+1$78&).&'(4B@) 3&.,-+.ก&+ BRT P6#M)&)&9;+#&.
0-+1$78&)7$.ก:H89(4B@)7GA'0M12$?D#0>Y'ก:H89>+C;&'.&' 
P98?N8?'+"><//J8&.-'J8&.3%&0D91$'?'$6=J3=2!8&'9& 
?'ก&+6%&0'4'.&'3Hกrj&)J#$.9&+8(9>+GกU&D&+1$ 
N8()ก@'-46<:CN8()ก@'3%& 0M12$?D#0ก46$.-Z-(&9+"#3=29=
>+C,)N'Z9&ก3=2;H6038&3=2BC3%&P6#  

,6);+H>?'N8(. 1 >d3=2!8&'9& ,-+.ก&+ BRT P6#
?D#3H';'@/;'H'.&'(4B@) (43)&'4M'aZ NH6,-+.ก&+ <:C
ก&+/+4D&+B@6ก&+3+@M)&ก+ i:i J&9ก+$/ก&+6%&0'4'
7$.,-+.ก&+ BRT P(#0>Y'B%&'('9&ก <:C0912$M4B&+`&
B&ก;F4J4!"#;9@-+07#&+8(9>+CNH9(4N&ก&+>+CB%&>d
,-+.ก&+ BRT -+@A.3=2 11 กEM/(8&9=;9&N4ก+H8'?D98 N8(.
$&)H+CD(8&. 20-30 >d 9&ก3=2;H6 \G2.F1$0>Y';42.;C3#$'3=26=
<:C3&.,-+.ก&+ BRT กE)4'6=?D#ก&+;'@/;'H'J8$P>0M12$
;+#&.'@ก(4B@)+H8'?D98?'(.ก&+-(&9D:&กD:&)3&.
N=(I&MP3)?D#0M4299&ก7GA'   

ก&+6%&0'4'.&'7$.,-+.ก&+ BRT ?'N8(.>d3=2
!8&'9& )@.-.J#$.ก&+-(&9+"#<:C$.-Z-(&9+"#$)"89&ก 
0M12$'%&9&?N#?'ก&+(&.<!'/+4D&+B@6ก&+ $=ก3@A .
J#$.ก&+0DE'-(&9ก#&(D'#&7$.ก&+(4B@) <:C$.-Z-(&9+"#
?D98+(93@A.ก&+0!)<M+8I"94>WXX&3#$.F42'?D#-'P3)
6#()ก@'0$.P6#+@/+"# <J8ก&+6%&0'4'.&'-.BC7@/0-:12$'P>
P98P6# D&ก>+&5B&ก-(&9+8(991$+8(9?BB&ก'@ก(4B@)+H8'
?D98<:C+H8'0ก8& \G2.0+12$.'=AF1$0>Y';42.;%&-@X3=2$)&กr&ก?D#
M(ก0+&:$.P>5GกU&<:CM4B&+`&6#()  

F#&D&ก38&'?69=-(&9;'?B$)&กBC3%&(4B@)?'NH6
,-+.ก&+?6D+1$?'>+C06E'?6 กE7$0N4X07#&9&D&+1$ก@/
3&.,-+.ก&+ BRT P6# 0+&)4'6=BC;'@/;'H'!"#3=29=-(&9
9H8.9@2'<:C9=?B+@ก?'.&'(4B@)3=2J'0$.F'@6  

;H63#&)'=A$)&กr&ก?D#3Hก38&'P6#D&,$ก&;M"6-H) 
<:ก0>:=2)' -(&9+"# 7#$-460DE' <:C7#$0;'$<'C ?'ก&+
>+CNH9-+@A.'=A 0M12$'%&P>;"8ก&+3%&(4B@)-(&9D:&กD:&)
3&.N=(I&MJ&90>[&D9&)3=2(&.P(#  

 

 



 

 

 

�����กก��	�
��
����ก��	�
���	�����ก�� BRT �������� 11  
15-18 !�"��
 2550 ���%��&'�&�(��� 

 21 

Biodiversity Research and Training Program:  
Ten Years of Progress 

Visut Baimai and Warren Y. Brockelman 
Department of Biology, Faculty of Science, Mahidol University 

scvbm@mahidol.ac.th; wybrock@cscoms.com 
-------------------------------------------------------------- 

 
ABSTRACT 

The Biodiversity Research and Training 
Program (BRT) began funding research on 
many aspects of biodiversity in 1995. We 
summarize the achievements of the program 
over its first 10 years of operation in terms of 
students trained, publications produced and 
other indicators, and comment on the success 
of the program in achieving its objectives. The 
achievements so far have been impressive, but 
are uneven in terms of the research areas 
furthered, taxonomic groups studied, and 
institutions affected. Suggestions are made for 
future funding priorities to broaden the reach 
of the program over areas and institutions not 
well covered. Targeted development of 
research manpower and training activities in 
priority research areas and in weak institutions 
is seen as critical.  
 
KEYWORDS: biodiversity, ecological research, 
manpower development, publications, training 
 
Introduction 

The Biodiversity Research and Training 
Program (BRT) was established in 1995 under 
the sponsorship of the Thailand Research Fund 
(TRF) and National Center for Genetic 
Engineering and Biotechnology (BIOTECH). A 
major initial impetus for the establishment of 
the program was the despair of the nation’s 
leading natural product and chemistry 
researchers at not being able to properly 
identify botanical and microbial subjects of 
research, and the slow progress of inventory of 
the nation’s fauna, flora and microbes. There 
was also considerable concern that potentially 
important biodiversity resources vital to the 
nation’s economic well-being were not being 
well managed and protected. The BRT 
provides funding for researchers and graduate 
students in seven major program areas: 
systematics, population biology, ecology and 
evolution, socio-economics and traditional 
knowledge, data management, utilization of 
bioresources, and policy for biodiversity 
management and conservation. The BRT’s 

physical home is in BIOTEC, and its strong 
support by the “users” of biodiversity explains 
the rather broad definition of “biodiversity 
research” embodied in the program. The BRT 
has promoted multidisciplinary research with 
emphasis on taxon-based, area-based, issue-
based, and user-based projects. 
 
Table 1. Number of projects and budget (in millions 
of baht)  during 10 year period (1995–2005) of BRT 
operation. 
 

Project types Phase 1 Phase 2 Total 

Scientific research 152 (207.8) 156 (98.0) 308 (305.8) 

Graduate study 258 (31.6) 203 (25.2) 461 (56.8) 

Special programs 1 (30) 1 (20.5) 2 (50.5) 

Training courses 64 (5.1) 119 (7.5) 183 (12.6) 

Data management 24 (6.7) 77 (6.1) 101 (12.8) 

Total 499 281.2) 556 (157.3) 1,055 (438.5) 

 
In its first two five-year phases of 

operation (1995–2005), the BRT has provided a 
total of 438.5 million baht for 1,055 research 
and training projects (Table 1). It has become  
the nation’s main source of support for 
ecological and evolutionary research. The 
impacts of these projects on the nation are quite 
impressive when evaluated by a number of 
criteria, including publications of books and 
scientific papers, numbers of graduate students 
trained, improvement of university graduate 
programs, new species described, etc. The BRT 
Program is now at the 10-year mark, and it is 
time to evaluate its effectiveness and impact on 
Thailand. We do not pretend to be able to do this 
completely, but we will take the opportunity 
provided by the publication of this volume to 
summarize some obvious indicators of success, 
comment on some of the program’s 
shortcomings, and provide suggestions for 
making the program more effective in the future. 

The objectives of BRT have never been 
formally announced, and have been altered 
somewhat through the years. They have been 
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numerous: to provide research support in 
biodiversity-related subjects, to train more 
biodiversity researchers, to help describe and 
inventory the native flora and fauna, to 
preserve and use traditional knowledge of 
biodiversity, to carry out research on the uses 
of biodiversity, to promote education about 
biodiversity (especially at the local level), and 
to promote wise management of biodiversity 
resources and environment. The program has 
not attempted to provide indicators of success 
in all these endeavors. 

 
Some Indicators of Success 

We summarize here some obvious 
indicators of success of the first ten years of 
BRT, taken from BRT reports published in 
Thai in 20051 (Baimai and Tantalakha 2005). 
1. Publications 

BRT has placed a lot of emphasis on 
publication of research results because, without 
publication in international journals, research 
knowledge will have few lasting or widespread 
effects. Scientific knowledge is cumulative, and 
cannot advance without reference to previously 
published research. In fact, we can put it 
bluntly by saying that research that is not 
published might as well have not been done. 
The program has encouraged publication by 
using it as a criterion for renewal of grants, and 
by publishing an annual proceedings for 
preliminary publication of results by 
researchers. 

 
Table 2. Outputs of the BRT during the 10 year period 
(1995–2005) 

Type of output Number 

Publications (papers) 
International 
National 

535 
456 
79 

Proceedings (articles) 220 

Books  43 

Graduate students 461 

Postdoctoral fellowships 6 

New species  548 

Type specimens 3,539 

Reference collections >20,000 

 
A total of 535 scientific papers have 

been published based on research during the 
first two phases, 456 papers in international 
and 79 articles in national journals (Table 2).  

 
Figure. 1.Graph showing numbers of papers published 
per year in international journals during the 10 years of 
BRT operation. 

The BRT has also published 43 books 
(mostly in Thai language), 220 technical papers 
in the Proceedings of the BRT Annual 
Conference, and 307 titles of abstracts (Thai and 
English) in the annual proceedings. International 
publications began appearing about 1997 and 
have increased steadily. During the past few 
years they have been appearing at about 80 per 
year, as the rate of increase has slowed 
somewhat (Fig. 1). The publication record is 
underestimated because of the lag time between 
research initiation and publication; there are 
many more publications in the ‘pipeline’. 

An analysis of 456 publications by BRT in 
2005 revealed a breakdown by subject area as 
follows: invertebrates (126), bioresources 
utilization (83), plants (65), fungi and lichens 
(46), vertebrates (24), plankton and algae (25), 
fossils (paleontology) (25), genetics (23), 
ecology and environment (21), and 
miscellaneous microbes (18). The list is crude 
because some of these categories overlap. The 
list nevertheless shows some imbalances. 
Approximately half of the publications deal with 
taxonomy, mostly descriptions of new species, 
and a disproportionate number emanate from a 
relatively few research groups on invertebrates 
(e.g., land snails, insects) and vascular plants, 
who publish mostly with foreign collaborators. 
There are relatively few publications in the 
important areas of population biology and 
ecosystem ecology. Many other biodiversity 
fields supported by the program are 
unrepresented. 

An analysis of publications by institution 
of research also shows serious imbalances, with 
a disproportionate number coming from a few 
strong institutions. The approximate numbers 
are as follows: BIOTEC (about 100), 
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Chulalongkorn University (68), Chiang Mai 
University (57), Khon Kaen University (49), 
Mahidol University (44), Kasetsart University 
(35), Department of Parks and Wildlife and 
Department of Mineral Resources 
(Paleontology Section) (22 each). The 
relatively high numbers at a few universities 
reflect the presence of a relatively few active 
taxonomic research groups in these 
institutions. Six other universities have a total 
of 46 publications. A total of 20 institutions 
(all but one governmental or government-
supported), including 11 state universities, are 
represented. 
2. Biological specimens 

A total of 548 new species of flora and 
fauna, including microorganisms, were 
described in international journals. Some 3,539 
type specimens and more than 20,000 general 
reference specimens have been deposited 
reference collections in state universities and 
other research institutions in Thailand. Active 
research groups have made significant progress 
in increasing our knowledge of the diversity of 
fungi, vascular plants, land snails, and insects 
in particular.  
3. Young researchers 

A total of 461 graduate students 
successfully obtained degrees (mostly M.Sc. 
degrees) in fields of systematic biology, 
ecology, and natural resources from Thai state 
universities with BRT support. Many of these 
young biologists are promising researchers 
who are destined to follow in the steps of aging 
and/or retiring professors. They will populate 
the still-expanding university system of the 
country. 

These young researchers have set up 
their own group called TYPIN (Thai Young 
Professionals Initiative) in order to pursue their 
collaborative research efforts in biodiversity in 
Thailand. They have their first meeting this 
year to discuss research and other areas of 
interest. It may be noted that young biologists 
in the fields of ecology and evolution are still 
lacking in Thailand.  
4. Institution strengthening 

As a result of continuing support of 
BRT, several groups of biologists at some state 
universities, including Khon Kaen, Chiang 
Mai, Prince of Songkla, Chulalongkorn and 
Mahidol Universities receive additional 
financial support from the government to carry 
out their research activities by setting up 
“Centers of Excellence in Biodiversity” in the 
respective institutes. The BRT continues to 
collaborate with these research centers by 

providing support to graduate students. This 
program seeks to increase and improve the 
foundation graduate courses supporting 
biodiversity research. Such an academic 
development at several state universities has the 
potential to greatly enhance biodiversity 
research and training in Thailand. For example, 
a microbe Culture Collection Center and an 
Insect-Fungi Collection Center have been 
developed at BIOTECH as networking centers in 
these fields. An Algae and Plankton Society of 
Thailand has been founded as a satellite 
organization of the BRT. Both BRT and BIOTEC 
directly support a long term ecological research 
and monitoring project at BIOTEC on large forest 
dynamics plots, which has conducted training 
programs in plot methodology for other 
interested researchers.  
5. Partnerships 

The BRT has extended scientific 
cooperation with some national organizations, 
particularly the PTT Group and the Department 
of Environmental Quality Promotion, Ministry 
of Natural Resources and Environment. In 
addition, BRT promotes the biodiversity-based 
networking and learning process with local 
people, school teachers and students at the local 
community level emphasizing biodiversity 
conservation and restoration of community 
forests for their own benefits and livelihood. The 
BRT also supports the collaborative efforts 
between the Thai and French biologists via the 
CNRS (Centre National de la Recherche 
Scientifique) for research in paleonthology in 
Thailand. 
6. Public relations 

The BRT has regularly made press 
releases through public media including 
newspaper, nature magazines, radio, and 
television for public awareness of the threats of 
biodiversity loss and the importance of 
biodiversity conservation and the sustainable 
utilization of bioresources. One can look for 
information at the BRT website: 
http://brt.biotec.or.th. Furthermore, some 
researchers under sponsorship of BRT have 
played an important role in production of a 
guide book of CITES (Convention on 
International Trade in Endangered Species) and 
a resource book on Thailand Biodiversity 
Monitor 2004. These two books were published 
in Thai and English. 
 
Discussion 

The achievements of the BRT Program are 
impressive so far, and the program has 
significantly stimulated much research in the 
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areas of systematics and ecology. It has 
increased awareness of the importance of 
biodiversity to the country as a whole, and has 
promoted research on the sustainable use of 
bioresources. As measured by the numbers of 
students trained and publications produced, the 
program is having an impact on the direction 
of biological research in Thailand. 

In recent years, the program has turned 
to the problem of increasing local awareness of 
biodiversity at the village level and increasing 
the role of local residents in the conservation 
and use of their resources. The program has 
not found methods of measuring its impact in 
this area and does not have very specific 
objectives. It has been found that local people 
in some areas are already aware of the values 
of local biodiversity and have taken steps to 
manage plants and animals near them. Often 
the problems at this level are political and 
economic, and BRT finds only a limited role to 
play. The program has also little or no impact 
on the conservation of natural resources and 
the environment that falls under the purvue of 
other well established agencies such as the 
Department of Parks, Wildlife and Plant 
Conservation, and the Office of Natural 
Resources, Environmental Policy and 
Planning. Here the major function of BRT is to 
train persons knowledgeable in biodiversity 
and to improve the capacity for research on 
biodiversity, which is weak in these agencies. 
The program has had its major impact in the 
state universities which produce nearly all the 
researchers in the kingdom.  

Judging from the numbers of proposals 
submitted and the publications produced, the 
impact of BRT support is not even across all 
the disciplines relating to biodiversity. This is a 
problem related to the past training and 
recruitment of scientists in the state 
universities, and cannot be rapidly changed by 
the BRT’s priorities. Areas of research that are 
weak and not attracting enough good students 
include population biology, conservation 
biology and ecosystem research. They are 
poorly represented in the publications list. 
These fields perhaps are more difficult to work 
in and publish in without strong supporting 
research departments with critical masses of 
research faculty. Also lacking are publications 
in the social sciences, including economics, 
concerning natural resource use and local 
management. The program has attempted to 
support projects focused on local communities, 
and area-based research, but the publications 
do not yet reflect this policy. The social 

sciences in general have a weak publication 
record in Thailand, and Thai social scientists 
tend to regard their work as relevant only to the 
Thai context and not international in character. 
However, if social and economic research is to 
be “scientific”, it must contribute to the 
cumulative body of knowledge and become 
more international and globalized like the 
natural sciences.  

A further problem reflected in the analysis 
above is the uneven distribution of research 
across universities and other institutions. The 
total number of colleges and universities in 
Thailand is at least 134, which includes 24 
public or state universities, 41 Rajabhat 
Universities which serve as teacher-training 
colleges, 59 private universities, and 10 
Rajamangala Universities which are technology 
institutes (Svasti 2007)2. At least 18 of the state 
universities have Ph.D. programs, but only 11 of 
the state universities are represented in the 
publication list. Nearly half of the international 
publications on the list were produced by the top 
three institutions. BRT is attempting to reach out 
to the Rajabhat Universities for participation in 
projects, but few of these have research 
programs. Virtually all research activity (in all 
fields of science) is concentrated in the largest 
state universities and a few government-
supported institutes and agencies. Improving the 
basic research capabilities of Thai universities is 
beyond the ability and budget of BRT, but the 
program can play a role in stimulating research 
programs in its own area of interest.  

There is also an uneven distribution of 
research across taxonomic groups, and readers 
may rightly question why some important 
groups are being neglected. The problem of 
documenting all the animals, plants and 
microbes in Thailand is immense. Thailand 
possesses approximately 7 percent of the species 
or organisms on the Earth (ONEP 2002)3, but 
the country’s biodiversity is very poorly 
documented. This percentage of Thai species 
that have been described varies greatly from 
group to group, with the vascular plants being 
better known than the microbes and fungi, and 
the vertebrates (especially the birds) being much 
better known than the insects and other 
invertebrates. For example, Thailand has at least 
10,000 species of vascular plants out of the 
world’s total of 287,7004, 5 (Santisuk et al. 1991, 
Baillie et al., 2004). The great majority of these 
are known, but many are difficult to identify or 
find because the Thai inventory, published in the 
Flora of ‘Thailand series, is only about half 
completed. BRT is funding research on 
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inventory and revision of the Thai flora 
because of the great importance of plants to 
many other fields of biodiversity study. The 
inventory of fungi is also receiving priority 
because of the importance of this group to 
bioresources development6 (Tanticharoen 
2004), and the incomplete state of our 
knowledge. Approximately 2,000–3,000 
species of fungi have been documented in 
Thailand, accounting for only 2.5% of the 
species described worldwide7 (Jones and Hyde 
2004), but the total number of species in 
Thailand is certain to be many times this 
number. In the insects, the proportions of 
species that have been described varies from 
order to order, but overall it may be as low as 
10 percent of the true number.  

The slow pace of inventory of the 
biodiversity of Thailand (as well as that of the 
Earth as a whole) indicates that it will not be 
completed in the foreseeable future, or before 
much of our biodiversity becomes extinct. The 
pace of taxonomic research is limited by a 
world-wide shortage of qualified taxonomists, 
which are highly specialized. There is only one 
system of biological classification and it is 
completely international and adheres to a 
single set of world-class standards. In 
Thailand, most successful taxonomic experts 
have been trained in Western universities and 
have maintained close collaboration with their 
foreign mentors and colleagues. For these 
reasons the distribution of taxonomic research 
is spotty and not comprehensive.  

With all these limitations of the BRT 
program in mind, we offer some suggestions 
about how the program may become more 
effective in the future. The program does not 
have a fixed set of methods or goals and is 
altered each year as the need arises. 
1. Help generate and support graduate 
training programs in selected fields of study. 
As BRT funds are relatively limited, support 
may come mainly in the form of help in 
information services, curriculum design, 
promotion of foreign collaboration, and 
seminars. The goal would be to facilitate the 
formation of viable research groups in 
important areas of ecological and evolutionary 
biology and resource studies. Short term 
training programs and seminars can help 
prospective researchers initiate projects and 
keep up-to-date in their fields. An analysis of 
the fields of study and research topics of BRT 
student awardees needs to be made, as well as 
their career paths.  

2. Support efforts to promote interaction and 
collaboration among Thai researchers in 
particular fields, to encourage mutual support 
and training activities. We must overcome the 
isolation of researchers, especially young ones, 
in upcountry institutions that have not achieved 
a critical mass. The ecology symposia carried 
out at King Mongkut’s University of 
Technology, partly supported by BRT, has made 
a promising start in promoting interest in young 
researchers8 (Savini et al. 2007).  
3. Promote international collaborative efforts 
and training. Virtually all successful research 
projects benefit from international collaboration 
and support. Supporting foreign researchers’ 
activities in Thailand will help local scientists 
keep up with new developments in their fields, 
and help to rekindle enthusiasm for research. 
4. Support and training for national biological 
collections and museums. Systematic collections 
are essential for biodiversity research, and when 
properly curated, they provide stimulation and 
gratification to both collectors and users of the 
collections. They also become the focus of 
international collaboration.  
5. Provide additional help, and perhaps 
rewards, to young researchers in writing and 
publication of research results.  
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Biodiversity and New Scientific Knowledge: The Case of 
Freshwater Bryozoans in Thailand 

Timothy S. Wood 
Wright State University, USA 

------------------------------------------------------------ 
 

This is my first experience at a BRT 
conference, and I am very impressed by the 
high quality of presentations and the large 
number of participants. It is an honor for me to 
be included in this gathering and to share with 
you information about recent work on 
freshwater bryozoans in Thailand. 

The main point I would emphasize is this: 
Biological surveys and inventories have a very 
important role in scientific research.  They are 
doorways that provide openings for significant 
scientific advances. Probably the most famous 
example occurred nearly 140 years ago when 
Charles Darwin’s worldwide survey of plants 
and animals became the foundation for his 
theory of evolution and natural selection. Other 
examples include: 
• Surveys of marine plankton in the 1880’s 

leading to major insights in marine 
ecology; 

• Surveys of deep-sea thermal vents 
revealing entire biological communities 
that derive  their primary energy from 
sulfide oxidation; 

• Surveys of marine caves and the 
discovery of Remipedia, an entirely new 
class of crustaceans. 

• Surveys by the Challenger expeditions in 
the 1870’s, with discoveries so 
fundamental that over 30 volumes of 
published results are currently accessed 
online by marine biologists throughout 
the world; 

Today I will describe a few more recent 
examples of significant scientific knowledge 
derived directly from biological surveys. These 
examples come from Thailand, and they all 
involve freshwater bryozoans.  

Although bryozoans are unknown animals 
to most people, they are actually extremely 
common in rivers, lakes and ponds. These 
animals form networks of little tubes attached 
to any submerged surface. They look very 
much like dead moss (Figures 1, 2).  Bryozoans 
are colonial, like coral, so a single network may 
include hundreds or thousands of small feeding 
units, called zooids, each capable of filtering 
tiny particles from the water using ciliated 
tentacles. We often find bryozoans on the 
underside of submerged wood, rocks, plastic 
and aquatic plants. Many thousands of species 

are known from marine habitats, but in fresh 
water only 86 species have been documented so 
far.  

Until six years ago the presence of 
freshwater bryozoans in Thailand was 
unknown. Since that time there has been a 
series of regional biological surveys conducted 
through a dynamic collaboration with faculty 
and students at Kasetsart University. So far we 
have documented 20 species, including 7 
previously undescribed and 8 that have been 
largely unknown. Undoubtedly more species 
will be discovered in the future.  

It is very nice to have an improved 
overview of bryozoans in Thailand, and no 
doubt some people would be impressed. But 
this is only the beginning. What I will show you 
today are new areas of research that result from 
these surveys. They include: 
• Developing a protocol for the use of 

bryozoans in monitoring water quality; 
• Discovering a strategy for dispersal 

which is completely unique among 
bryozoans; 

• Finding a totally unexpected larval form; 
• Documenting bryozoans that may 

resemble those that lived millions of 
years ago.  

 
Bryozoans as sentinel species. 

As you know, deploying sentinel species is 
a form of biological monitoring in which the 
uninterrupted presence of living organisms is 
used to detect changes in environmental quality. 
Fresh water bryozoans are perfect for this. 
Why? Because they cannot go anywhere. They 
cannot swim or crawl – they are permanently 
attached to submerged objects. Since they grow 
especially well on plastic, we use small plastic 
panels as the substratum. We allow bryozoans 
to grow on the panels at a favorable site, then 
we transfer the panels to a study site. After an 
exposure of 1-2 weeks at the study site, we 
quantify results by counting the nodes of new 
growth. So far, the results are promising, but 
they also raise many questions. Does high 
mortality indicate poor water quality or could 
other factors be involved?  What are the most 
effective protocols under various conditions?  
How can reliability and precision be 
maximized?  
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Swimming zooids. 
A second discovery resulting from our 

survey has been a unique strategy for dispersal. 
You will recall that bryozoans are always 
permanently attached to a submerged object. 
But in two small reservoirs in eastern Thailand – 
Huay Chan and Tah Krabak – we have found a 
unique species capable of swimming through 
the water. We call it Hislopia natans, the 
swimming hislopia. Each sessile zooid is 
capable of developing a special type of new 
zooid that breaks away and swims away (Figure 
3). The swimming zooids, or nautizooids, are 
propelled by the cilia of their feeding tentacles, 
and they are capable of traveling a considerable 
distance. When they encounter a new 
substratum, they adhere to it with special glands 
and eventually grow a new bryozoan network of 
zooids. So this is crazy, because finding a 
swimming bryozoan is like finding a flying 
buffalo. It has never been seen before!  Of all 
the thousands of known bryozoan species, this is 
the only one that swims, and we can say, “Wow! 
This is a great strategy!”  The nautizooid is like 
a swimming larva! Why has this strategy not 
been adopted by other species as well? Other 
questions are raised: When, why, and how are 
nautizooids produced?  How do they orient 
themselves in the water?  How do they find new 
substrata on which to grow?  Are they selective 
of the new substratum? How long can they 
remain swimming? How far can they travel? 
Why have we found this species in only two 
small reservoirs in Thailand – and where else 
might it occur?  
 
Freshwater cyphonautes larva. 

The most common bryozoan species in 
Thailand – possibly in all of Southeast Asia – is 

one known as Hislopia malayensis. Although 
not a new species, it has received little attention 
since the original description in 1916. At 
Kasetsart University one evening we noticed 
what appeared to be small eggs circulating 
inside several zooids. These were released 
spontaneously into the water where they 
immediately began to develop. Within 12 hours 
the eggs had transformed into swimming larvae 
that resembled laterally flattened bells (Figure 
4). This larval form is not new: it is well known 
from marine species and is called a 
cyphonautes. However, finding a classic 
plankton-eating cyphonautes in fresh water was 
stunning and totally unexpected.  While 
planktotrophic larvae are common among 
marine plankton, they are extremely unusual in 
fresh water. This raises so many new questions: 
What does it eat? How long does it live? How 
far can it swim? Can it be raised in the 
laboratory? How does it find a good place to 
settle?  Why had it not been seen before in 
tropical plankton? These questions and more 
will keep us busy for some time. 
 
Living fossil bryozoans.  

The fourth discovery arising from our 
survey is possibly the most significant. While 
studying the cyphonautes larva in the laboratory 
we had the opportunity to observe settling and 
metamorphosis to an adult bryozoan zooid. This 
transformation has now been documented in 
detailed photographs. Prior to settling, the larva 
fills its stomach with undigested food. After 
settling the larval muscles, cilia, and other 
structures disappear, while new adult tissues 
grow from special cells.  However, in Hislopia 
malayensis the larval stomach remains intact, 
slowly digesting its food to provide energy for 

 
Figure 1. Colonies of freshwater bryozoans growing on Figure 2. Portion of a bryozoan colony showing 
The underside of a rock (based on Allman, 1856). Scale tentacles in various stages of extension (based on 
bar = 10 mm.      Allman, 1856). Scale bar = 2.5 mm 
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Figure 3.  Nautizooid of Hislopia natans. Scale 
bar = 0.25 mm. 

metamorphosis. It has long been hypothesized 
that ancient bryozoan species must have 
retained larval structures in the adult, but this 
had never been observed in modern species. 
Well, here it is in Thailand: a larval stomach that 
eventually becomes and adult stomach. Once 
again we have a wonderful opportunity for new 
research. Could this really be the most ancient 
of all known bryozoan species? If so, what can 
we learn from detailed studies of its anatomy, 
embryology, physiology, and more? How does 
the ancient genome compare to those of more 
recent species?  
 

Bryozoans and cherry snails.  
I will show you something else. There is 

another new discovery to come out of our 
surveys, one involving bryozoans and the cherry 
snail, Pomacea canaliculata. As you know, the 
cherry snail was introduced to Southeast Asia 
about 20 years ago from Argentina. The result 
has been disastrous for rice cultivation and for a 
number of indigenous species. In our work, we 
noticed that wherever we encountered large 
populations of cherry snails we did not find 
many bryozoans. We knew that cherry snails 
were significant herbivores, but do they eat 
bryozoans as well?  To find out, we set up 
anexperiment to measure possible predation on 
bryozoans by cherry snails and by indigenous 
species of apple snails. The results were 
striking. The cherry snails grazed heavily on the 
bryozoans while native Thai snails either ate 
around the bryozoans or else ignored them  

 
Figure 4. Cyphonautes larva of Hislopia malayensis. 
Scale bar = 0.05 mm. 
 
altogether. This conclusion has sobering 
implications. Many bryozoan populations may 
be seriously threatened by the cherry snail, not 
only in Thailand, but throughout Southern Asia. 
We worry especially about bryozoan species 
that are already rare or even not yet 
documented. 

So in this presentation I have tried to briefly 
summarize four significant areas of study that 
have arisen as direct outcomes of biological 
surveys in Thailand. Without the surveys, this 
new research would have been highly unlikely. 
This is just one illustration of how biodiversity 
inventories can open doors to important new 
scientific knowledge.  

If you are interested in further information 
about bryozoan studies in Thailand, I would 
invite you to browse our website, 
www.thaibryozoans.com, which is accessible in  
either Thai or English languages. Thank you 
once again for the opportunity to participate in 
this magnificent BRT conference. I look 
forward to hearing more about other 
biodiversity studies in Thailand.  
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��ก��������	
��	
��
ก�	�� (PLANTS AND GLOBAL WARMING) 

��.
"�#$%� & �'� 
!"#$%&'()ก&+$,-.ก&+/('01ก23&/4+. 

------------------------------------------ 
 

5&(678ก+#$'9:#;ก<:=>?'@&A8#(;BC'+6)6;(8&
)&('&' 7:)DEFก&+;B8EF)'AB8,9:#;BC'9B$)G&,DE86
'#$)H A4G/G,!8ก+6DIDEFJK:;L'=>?'M'+6)69@GกEF/<IBNDEF
!G&'@& A86;@OF$;PQ'!8P+O$;ก<:-(&@4+6P'Kก=>?'A8#( 
ก8KI0I(G&;BC';+OF$,)&กDEFL6Aก#9= P+O$$&LL64#$,$&3K)
-(&@+G(@@O$+6:KIB+6J&-@78กM'ก&+:%&;'<'ก&+L>,L6
/&@&+R;BC'9B9:# $&Lก8G&(9:#(G&ก&+;0<F@B+6J&ก+=$,
@'S2).78ก;BC'/&;P4SP8Kก/%&-KT$K';BC'4K(ก&+DEFD%&MP#
78ก+#$'@&ก=>?' 

P8&)BNDEF!G&'@& 'Kก(<D)&3&/4+.DKF(78ก9:#
+(I+(@=#$@"8M';+OF$,DEF;กEF)(กKI5&(678ก+#$'A86-(&@
P&)'64G&,H DEF9:#;ก<:=>?' A86DEF-&:(G&L64#$,;ก<:=>?'
$)G&,P8Eก;8EF),9@G9:# +(@R>,ก&++U+,-.$)G&,ก(#&,=(&,
MP#DKF ( 78ก9:# +"# LK กกKI@PK'45K)  A864+6P'KกR> ,
-(&@/%&-KT=$,;+OF$,78ก+#$' A4G$)G&,9+กQ4&@;+OF$,'E?)K,
9@G9:#+KI-(&@/'MLL&กB+6J&J'DKF(9BA86'&'&
B+6;D3;DG&9+'Kก ;0+&6DSก-')K,;PQ'(G&;BC';+OF$,DEF9ก8
4K( A86@K(A4G-<:(G&-(+L6;BC'P'G(),&'=$,+KVDEFL64#$,
;=#&9B:%&;'<'ก&+Aก#9= /&;P4S$EกB+6ก&+P'>F, -O$;BC'
;+OF$,DEF ;กEF)(=#$,7:)4+,กKI5&-$S4/&Pก++@=$,
B+6;D3@P&$%&'&L=$,78ก M'ก&+A=G,=K':#&'ก&+!8<4 
A86-(&@L%&;BC'DEF4#$,MJ#08K,,&' $K';BC';+OF$,/%&-KTDEF
;กEF)(กKI:#&';3+2Vก<L+6:KI78ก L>,)&กDEFL6D%&ก&+
Aก#9=BWTP& 

;0+&678กP@S':#()Aก'DEF;$E),PK'I+<;(U;=4
3"')./"4+;=#&P&A/,$&D<4). I+<;(U;=4;/#'3"')./"4+L>,
9:#+KIA/,A::A86-(&@+#$'$)G&,;4Q@DEF A4GD&,=K?(78ก
DK?, 2 :#&'L69:#+KIA/,'#$);กO$I48$:;(8& $SUP5"@<L>,
;)Q'LK:D%&MP#@E'?%&A=Q,/6/@I+<;(U=K?(78ก@&;BC'
;(8&'&'P8&)A/'BN A4GL&ก5&0RG&):&(;DE)@;@OF$9@G
'&'@&'E?9:#A/:,MP#;PQ'R>,ก&+8:8,$)G&,+(:;+Q(=$,
B+<@&UA!G'0O?''?%&A=Q,M'D(EB$&+.-4<ก A$'4&+.ก4<ก 
A86;ก&6ก+E'A8':. $)G&,JK:;L' 

D(EB$&+.-4<ก P+O$=K?(78ก;P'O$ ;BC'!O''?%&A=Q,
@P>@&DEF8#$@+$I9B:#()@P&/@SD+ @E'?%&A=Q,P'&;X8EF)
B+6@&U 10 YS4 I+<;(UMก8#=K?(78ก;P'O$ D&,+KVI&8
/P+KV$;@+<ก&@EA!'DEFDP&+DEFA/:,R>,-(&@P'&+6:KI
4G&,H =$,A!G''?%&A=Q, Z>F,D%&MP#;+O$:%&'?%&/&@&+R4K:
'?%&A=Q,A868$)8%&=>?'9:#M'I+<;(UDEF'?%&A=Q,@E-(&@P'&
'#$)ก(G& 3 YS4 L>,;BC'=#$@"8DK?,;0OF$-(&@@KF'-,A86ก&+
(<LK)  

D(EBA$'4&+.ก4<กP+O$I+<;(U=K?(78กM4# A!G'
'?%&A=Q,9:#DKIR@$)"GI'A!G'78ก A4GJK?'8G&,DEF;BC'0O?':<'
'K?'-&:(G&R"ก'?%&A=Q,B+<@&U@P&3&8DKIR@@&'&'L'
L@8>ก8,9B 7:)'?%&A=Q,I+<;(UA$'4&+.ก4<ก'E? @E-(&@
P'&ก(G& 10,000 YS4 ก8&);BC'A!G''?%&A=Q, (ice sheet 
and ice mass) DEFMPTGDEF/S:=$,78ก A868#$@+$I:#()
@P&/@SD+ABZ<Y`ก 

'Kก(<D)&3&/4+.9:#;กQI4K($)G&,กa&ZM'$&ก&3
L&ก/R&'E4+(L$&ก&3M'+KVb&(&) 7:)MJ#I$88"'DEF
/G,!G&';=#&9BM'JK?'I++)&ก&34G&,H A86ก&+;กQI=#$@"8
M4#0O?'78ก:#()ก&+;L&6;กQI4K($)G&,'?%&A=Q,I+<;(U=K?(
78ก A8#(MJ#/&+กK@@K'45&0+K,/E  (K:B+<@&Uกa&Z
-&+.I$'9:$$ก9Z:.)#$'P8K,9B9:#R>,ก(G& 100,000 BN 
D% & M P# 9 :# =# $ @" 8 ก & + ; B 8EF ) ' A B 8 , = $ , กa & Z
-&+.I$'9:$$ก9Z:.M'JK?'I++)&ก&3M'BWLLSIK' Z>F,9:#

5&0DEF 1. ก+&Y;/#'A/:,-(&@/K@0K'd.=$,กa&Z-&+.I$'9: 
$$ก9Z:.M'JK?'I++)&ก&3กKI$SUP5"@<=$,78ก  
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A/:,M'5&0DEF 1 A86JE?MP#;PQ'R>,-(&@/K@0K'd.กKIก&+
;0<F@$SUP5"@<=$,78ก9:#$)G&,JK:;L' 

'Kก(<D)&3&/4+.0I(G&$SUP5"@<=$,78ก@Eก&+
;B8EF)'AB8,M'8Kก2U6-G$)H ;0<F@=>?' 7:)@E!8)O')K'
=$,ก&+(K:$SUP5"@<L&ก/R&'E4+(L(K:$&ก&3DKF(78ก DK?,
L&ก5&-0O?':<' 5&-$&ก&3 A86L&ก@P&/@SD+ '%&-G&
@&;X8EF)L>,0I(G&$SUP5"@<=$,78ก+#$'=>?' A86@Eก&+
;B8EF)'AB8, 7:)+#$'=>?'$)G&,+(:;+Q(DEF/S:;@OF$ 25 BNDEF
!G & '@&'E?  $ & L ;'OF $ ,@ &L &ก ;BC')S - ;Yef $ ,Y" = $ ,
5&-$S4/&Pก++@=$,78ก 

A86;BC'DEF'G&/K,;ก4(G& B+6;D3DEFD%&MP#;ก<:5&(6
78ก+#$' 7:)ก&+;0<F@กa&Z;+O$'ก+6Lก'K?'8#(';BC'
B+6;D3$S4/&Pก++@=$,78ก 9:#AกG /P+KV$;@+<ก& 
B+6;D3M'/P5&0)S7+B LE' +K/;ZE) TEFBSg' A86$<';:E) 
h8h 7:)B+6;D3DEFB8:B8G$)กa&Z-&+.I$'9:$$ก9Z:.
@&กDEF/S: -O$/P+KV$;@+<ก& Z>F,@EB+<@&U@&กR>, 30.3% 
=$,78ก (4&@5&0DEF 2) 

ก&+;B8EF)'AB8,DEF;PQ'9:#JK:;L'$EกB+6ก&+P'>F,
-O$ ก&+IK'D>ก5&0;0OF$MJ#;B+E)I;DE)Iก&+868&)=$,
'?%&A=Q,M'/G('4G&,H =$,78กกKIJG(,BNDEF!G&'H @& 
0I(G&'?%&A=Q,I';DO$ก;=&P<@&8K)=$,D(EB;$;ZE) )$:
;=&-<+<@K'L&7+=$,D(EBA$Y+<ก& A86'?%&A=Q,I')$:;=&
A$8BjM'D(EB)S7+B 8#('@Eก&+868&);0<F@=>?'DSกBN 
5&0RG&);P8G&'E?;BC'/<F,DEFJG())O')K'ก&+;0<F@=>?'=$,
$SUP5"@<78ก9:#$)G&,JK:;L' 

'Kก(<D)&3&/4+.0I(G&$SUP5"@<=$,78ก;X8EF)$)"G
DEF 58 F° (14.4 C°) กa&Z-&+.I$'9:$$ก9Z:.M'JK?'
I++)&ก&3=$,78กA86ก&+9P8;(E)'=$,ก+6A/'?%&M'
@P&/@SD+@E/G('D%&MP#$SUP5"@<=$,78ก;B8EF)'AB8,9B

9:#$)G&,@&ก 7:)'?%&A=Q,L&กI+<;(U=K?(78ก;ก<:ก&+
;B8EF)'AB8,9B:#() ;'OF$,L&ก!8ก+6DI=$,$SUP5"@<
=$,78กDEF+#$'=>?' D%&MP#'?%&A=Q,DK?,L&ก;=4$&+.-4<กA86
A$'4&+.ก4<ก;+<F@P8$@868&) D%&MP#;ก<:(<ก14<ก&+U.
P8&)B+6ก&+ '$กL&กD%&MP#B+<@&U'?%&M'@P&/@SD+
;0<F@=>?'A8#( 0O?'DEF!<('?%&A=Q,DEF8:8,9:#D%&MP#/K,-@=$,
/K4(.=K?(78กI&,J'<: ;JG' P@E=&(=K?(78ก A86'ก
;0'ก(<'LKก+0++:<n h8h Z>F,;BC'/K,-@/K4(.DEF;B+&6I&, 
A86$&3K)$)"G;X0&6I''?%&A=Q,=K?(78ก;DG&'K?' 9:#8:
B+<@&U8,9B:#()$)G&,JK:;L' 'Kก/K4(3&/4+.9:#IK'D>ก
(G&M'+6)6;(8&;0E), 10 BNDEF!G&'@& B+6J&ก+=$,'ก
;0'ก(<'LKก+0++:<nDEF$&3K)$)"GI+<;(U=K?(78ก9:#8:8,9B
B+6@&U 30% A86@EA'(7'#@DEFL68:8,9B$Eก  

;@OF$$SUP5"@<=$,78ก+#$'=>?' 9:#D%&MP#$&ก&3DK?,
78ก;ก<:ก&+P@S';(E)'@&ก=>?' M4#oSg'A860&)S;b$+<;-'
9:#;ก<:IG$)=>?' A86D(Eก%&8K,A+,=>?' =#$@"8L&กB+6;D3
TEFBSg'0I(G& M'BN -.3. 2000 @E;b$+<;-'='&:MPTG
;ก<:=>?'A8#(!G&';=#&@& 7 8"ก 7:)@E+6:KI4K?,A4G 2-4 /G('
M'BN -.3. 2004 ;0<F@=>?';BC' 10 8"ก A86M'BN -.3. 2005 
;0<F@;BC' 27 8"ก A86@ER>, 9 8"กDEF@E-(&@A+,$)"GM'+6:KI 
3-5 Z>F,D%&MP#;ก<:-(&@;/E)P&)$)G&,+#&)A+,4G$$&-&+
I#&';+O$' ;ก<:ก&+กK:;Z&6=$,J&)oWf,D6;8 A86;ก<:'?%&
DG(@MPTGM'!O'A!G':<'IG$)-+K?,=>?'A86+S'A+,@&ก=>?' 
:K,A/:,M'5&0DEF 3  

;@OF$$&ก&3AP#,A8#,@&ก=>?' 7$ก&/=$,ก&+;ก<:
9YBg&='&:MPTGL6;0<F@@&ก=>?'4&@ 7:);X0&60O?'DEFBg&
='&:MPTG=$,78กDEF8#('A4G;B+&6I&, A4GDEF+#&)A+,
DEF/S: -O$9YBg&DEFL6;ก<:L&ก'?%&@O$@'S2). :K,A/:,M'5&0
DEF  4 (L%&'('9YBg&-+K?,/%&-KTDEF ;ก<:=>?'M'B+6;D3

5&0DEF 2. ก+&YADG,A/:,ก&+B8G$)กa&Z-&+.I$'9:$$ก9Z:.
=$,B+6;D34G&,H 

5&0DEF 3. ก+&YADG,A/:,L%&'(''?%&DG(@-+K?,+S'A+,M'A4G86
D(EBDEF;ก<:=>?'M'$:E4 
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/P+KV$;@+<ก&) 7:)0O?'DEF(<ก14<=$,78กDEFL64#$,9:#+KI!8
L&ก9YBg& 9:#AกG Bg&/'M'+KV$8&/ก#& =$,/P+KV$;@+<ก& 
M'A-'&:& A86M'+K/;ZE) $EกDK?,M'Bg&:,:<I$)G&,Bg&$6
;@Z$'M'D(EB$;@+<ก&M4# Bg&:,:<IM'$<'7:'E;ZE) Bg&:<I
JO?'M'5"@<5&-;$;JE)46(K'$$ก;XE),M4# A867:);X0&6
Bg&)"-&8<B4K/M'D(EB$$/;4+;8E) h8h  

JK?'=$,I++)&ก&3;BC'0O?'DEF$Eก/G('P'>F,DEF/%&-KT
@&กDEFJG()M'ก&+ก8KF'ก+$, :":Z>@ กKก;กQI A86/6D#$'
A/,$&D<4).DEF/G$,!G&'@&)K,0O?'78ก D%&MP#0O?'!<(78ก@E
-(&@$I$SG'DEF;P@&6/@/%&P+KI/<F,DEF@EJE(<4 A4GB+<@&U
กa&Z;+O$'ก+6LกDEF/6/@;0<F@=>?'M'JK?'I++)&ก&3 9:#
D%&8&)/@:S8d++@J&4<'E?8, 

4K(ก&+/%&-KTDEFD%&MP#;ก<:5&(6;+O$'ก+6Lก 9:#AกG 
กa&Z;+O$'ก+6Lก (greenhouse gas) DEF/%&-KT $&D<;JG' 
กa&Z-&+.I$'9:$$ก9Z:. (CO2) กa&Z@E;D' (CH4) กa&Z
9'4+K/$$ก9Z:. (N2O) A86กa&Z7$7Z' (O3) A86
/&+B+6ก$I=$,0(ก9b7:+-&+.I$'4G&,H h8h 7:)DEF
กa&Z-&+.I$'9:$$ก9Z:.@EIDI&DM'Bs<ก<+<)&'E?@&ก
DEF/S: A86;ก<:=>?'9:#@&กDEF/S:L&ก7+,,&'$S4/&Pก++@ 
7+,9YYt& ก&+;!&9P@#L&ก=I('ก&+-@'&-@='/G, 
;-+OF$,B+KI$&ก&3 ก&+;!&9P@#=$,9YBg& 48$:L'ก&+
4K:9@#D%&8&)Bg&DEF@E!8MP#ก+6I('ก&+:":Z>@กa&Z
-&+.I$'9:$$ก9Z:.=$,0OJ8:8, BWLLK);P8G&'E?D%&MP#JK?'
I++)&ก&3/6/@กa&Z;+O$'ก+6Lก@&ก=>?' A86+K,/E
$<'Y+&;+:9@G/&@&+RA!G$$ก9B'$ก78ก9:#7:),G&) D%&
MP#@EI&,/G('DEF/6D#$'ก8KI8,@& /G,!8MP#@Eก&+;0<F@
-(&@+#$'=>?'I'0O?'!<(78ก  

'Kก(<D)&3&/4+./G('MPTGDEF3>ก2&;+OF$,5&(6 

78ก+#$' 7:);X0&6'Kก(<D)&3&/4+.M'D(EB$;@+<ก&A86
)S7+B L6MP#-(&@/'ML@&ก;กEF)(กKIก&+868&)=$,
'?%&A=Q,L&ก=K?(78ก A86ก&+/6/@=$,B+<@&Uกa&Z
-&+.I$'9:$$ก9Z:.M'JK?'I++)&ก&3 A4G/G('DEF;กEF)(กKI
0O?'DEFBg&M';=4;/#'3"')./"4+ @E!"#DEFD%&ก&+3>ก2&9(#'#$)
@&ก A869@G9:#MP#-(&@/%&-KT9(#@&ก'Kก DK?,H DEFก&+
8:8,=$,0O?'DEFBg&:,:<IL6;กEF)(0K'-"G='&'9BกKIBWTP&
= $ , 7 8 ก +# $ ' 7 : ) 4 + ,  $E ก DK? , Bg & 9 @# )K , ; BC '
D+K0)&ก+d++@J&4<DEF/&@&+R;ก<:=>?'D:AD'กK'9:# 
(renewable resources) Z>F,/&@&+RYev'-O'A86'%&9BMJ#
B+67)J'.9:#$)G&,)KF,)O' 

@P&/@SD+;BC'AP8G,MPTGDEF/S:M'ก&+Y$ก$&ก&3
;0OF$;B8EF)'กa&Z-&+.I$'9:$$ก9Z:.=$,78กMP#AB+9B
;BC'+"B$OF'H A4GP&กกa&Z-&+.I$'9:$$ก9Z:.@E@&ก
;ก<'9B L6D%&MP#'?%&D6;8@E-(&@;BC'ก+:;0<F@=>?' A86-G&
-(&@;BC'ก+:-;I/ (pH) DEF/@:S8$)"GL6;B8EF)'AB8,9B 
'Kก(<D)&3&/4+.9:#B+6;@<'9(#(G& @P&/@SD+L6/&@&+R
:":Z>@กa&Z-&+.I$'9:$$ก9Z:.9(#9:#@&กR>, 70 % =$,
B+<@&UDEF;ก<:=>?'DK?,P@: 7:)B+6@&U 30% L6R"ก:":
Z>@9(#DEFI+< ;(U!<(=$,@P&/@SD+ /G('DEF ;P8O$L6
;ก<:Bs<ก<+<)&กKI'?%&D6;8 AB+/5&09B;BC'/&+B+6ก$I
0(กP<'B"'P+O$A-8;ZEF)@-&+.I$;'4 (CaCO3) L@8,/"G
M4#@P&/@SD+ ก8&)9B;BC'7-+,/+#&,P8Kก=$,;B8O$ก
P$)A86B6ก&+K,4G&,H  

M'=U6;:E)(กK' ;@OF$กa&Z-&+.I$'9:$$ก9Z:.@E
@&ก=>?' /&P+G&)D6;8L6/&@&+R;0<F@B+<@&U9:#@&ก=>?' 
A86L6ก8&);BC'(KJ0OJM4#D#$,D6;84G$9B ;@OF$@EB+<@&U
@&กA864&)8, L6D%&MP#;ก<:ก&+DKIR@A86;ก<:@85&(6
DEF;BC'0<24G$/K4(.D6;89:#  

5&(678ก+#$'M'$'&-4L6D%&MP#;ก<:@PK'45K)
+# &)A+,DEF /G ,!8ก+6DI9BDKF (DK? , 78ก d++@J&4< 
/<F,A(:8#$@ A86/++0/<F,DEF@EJE(<44G&,H 8#('L64#$,
B+KI4K(MP#;=#&กKI$SUP5"@<DEF;B8EF)'AB8,9BMP#9:# P+O$
$&LL6;ก<:ก&+/"T0K'dS.9B A4G@'S2)J&4<L69@G/&@&+R
B+KI4K(MP#;=#&กKI/<F,A(:8#$@DEF;B8EF)'9B9:#7:),G&)
;P@O$'0OJP+O$/K4(.$OF'H L>,L64#$,;!J<TกKIBWTP&
MP@GH DEFL6;ก<:=>?'$Eก@&ก@&) A86L64#$,4G$/"#Aก#9=;0OF$

 
 

5&0DEF 4. ก+&YADG,A/:,L%&'('9YBg&-+K?,/%&-KTDEF;ก<:=>?'M'
B+6;D3/P+KV$;@+<ก& 
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(�)��&�*+�,� 
732,975 8#&' 8I.@./BN 

    
(�)��&�*+�-)
�)�            '
��./ก%ก0ก12�*+�-)
�)�               �*+�2���
0�)3�04)� 
213,303 8#&' 8I.@./BN             76,131 8#&' 8I.@./BN  102,809 8#&' 8I.@./BN 

  
(�)��&�*+�2���
54	�)� 
213,303 8#&' 8I.@./BN 

 
5&0DEF 5. A/:,(KsLKก+=$,'?%&DEF;ก<:=>?'M'A4G86BN=$,B+6;D39D) (;$ก/&+ก+@D+K0)&ก+'?%&I&:&8, 2550) 
 
ก&+$)"G+$:=$,JE(<4 )ก4K($)G&,;JG' ;@OF$78ก+#$'=>?' 
'?%&A=Q,=K?(78กDEF868&)L6D%&MP#B+<@&U'?%&M'@P&/@SD+
;0<F@=>?' 0O?'DEFI+<;(UJ&)oWf,D6;8P8&)APG,L6;ก<:
!8ก+6DIL&ก'?%&DG(@ A86'?%&;-Q@DEF9P8;=#&oWf,9BAD'DEF
'?%&LO: 0O?'DEFM'D(EBL6B+6/IBWTP&-(&@AP#,A8#,
;0<F@=>?' D6;8D+&)L6;0<F@='&:=>?' -(&@JO?'M':<'
8:8, A86L6D%&MP#0OJ!8MP#!8!8<48:'#$)8,9B:#() 
;BC'4#' /%&P+KI;+OF$,=$,ก&+A0D).A86ก&+/&d&+U/S= 
$&LL6;ก<:7+-+#&)4G&,H DEF@E4K(0&P6;BC')S, A@8,(K' 
;PQI A86P@K: h8h 7:)@E;JO?$7+-;BC'0(กAI-DE;+E) 
9(+K/ h8h L6D(E-(&@+S'A+,A86A0+Gก+6L&)9:#@&ก=>?' 
A86;'OF$,L&ก$K4+&ก&+;0<F@=$,B+6J&ก+78ก7:)+(@
9@G9:#@Eก&+8:8,A4G$)G&,M: L>,4#$,@Eก&+AกG,A)G,
A=G,=K'M';+OF$,$&P&+ 0O?'DEF;0&6B8"กD&,ก&+;ก24+ 
0O?'DEF$)"G$&3K) D+K0)&ก+'?%& A86/<F,$%&'()-(&@/6:(ก
4G&,H L'กG$MP#;ก<:-(&@;:O$:+#$' A8#(L6/G,!8ก+6DI
9BDKF(78ก 

L&ก5&0DEF 5 9:#A/:,(KsLKก+=$,D+K0)&ก+'?%&
M'A4G86BN=$,B+6;D39D) (G&@Eก&+;B8EF)'AB8,
$)G&,9+I#&,M'+$IBNP'>F,H 

ก&+;0<F@=>?'=$,B+6J&ก+78ก :K,4K($)G&,M'5&0
DEF 6 A86ก&+$&3K)DEF$K:A'G'$)"G5&)M';@O$, L6)<F,D%&MP#
@EBWTP&4G&,H4&@@& ;JG' @Eก&+MJ#08K,,&'4G&,H 
;0<F@=>?'M';@O$,MPTG 7:);X0&6ก&+MJ#;-+OF$,B+KI$&ก&3 
$EกDK?,L6;ก<:BWTP&=)68#'78ก Z>F,$&LL6;ก<:=>?'$Eก9@G
'&'M'D3(++2P'#& 

08K,,&'L&กD+K0)&ก+JE(5&0 ;JG' ;$D&'$8 
A869I7$:E;Z8DEF9:#L&ก0OJ h8h L6D(E-(&@/%&-KT@&ก
=>?' A86L6;BC'$Eก/G('P'>F,DEFJG()MP#78ก8:/5&(6
A(:8#$@DEF;BC'0<2 A86-O'/"G-(&@/@:S8 ก&+MJ#08K,,&'
D:AD'L&กd++@J&4<$OF'  9@G(G &L6 ;BC'08K,,&'
A/,$&D<4).  08K,,&'L&ก8@ A86'?% &  h8h L6D(E
-(&@/%&-KT;0<F@=>?':#() 

Bg&9@#;DG&'K?'L6;BC'B+&ก&+/S:D#&)DEF/%&-KT=$,
78ก DEFJG()M'ก&+Y$กกa&Z-&+.I$'9:$$ก9Z:.MP#;BC'
$ & ก & 3 I +< /S D d<n  7 : ) 0O J / & @ & + R ; B 8EF ) ' กa & Z
-&+.I$'9:$$ก9Z:.9:# 7:)4+,7:)ก+6I('ก&+
/K,;-+&6P.:#()A/,MP#;BC''?%&4&8A86กa&Z$$กZ<;L'DEF
$%&'()B+67)J'.4G$4K(0OJ;$, /K4(.DK?,P8&) A86@'S2).   

 
5&0DEF 6. ก+&Y0O?'DEFA/:,ก&+;0<F@=>?'=$,L%&'('B+6J&ก+=$,
@'S2).78ก 
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'Kก(<D)&3&/4+.9:#B+6@&Uก&+U.9(#(G&Bg&:,:<I
M';=4+#$'JO?'=$,78ก L6@E-(&@/&@&+RM'ก&+Y$ก
กa&Z-&+.I$'9:$$ก9Z:.9:#/",ก(G&Bg&M';=4$I$SG'A86
;=4P'&(9@G'#$)ก(G& 4 ;DG& ;0+&6B+6ก$I9B:#()
-(&@P8&กP8&)=$,J'<:0K'dS. A86@E-(&@P'&A'G'
=$,0++U0OJ/",ก(G& ;@OF$;B+E)I;DE)IกK'4G$P'G()0O?'DEF 
$EกDK?,Bg&M';=4+#$'A86I+<;(U;=4;/#'3"')./"4+)K,D%&
P'#&DEFM'ก&+Y$กกa&Z9:#48$:BN A4GBg&M';=4)S7+BA86
;=4P'&( 0++U0OJL68:ก&+/K,;-+&6P.:#()A/,8,M'
P'#&P'&(:#()ก&+D<?,MI P+O$R"กBก-8S@9B:#()P<@6 D%&
MP#B+<@&Uก&+/K,;-+&6P.:#()A/, P+O$ก&+Y$กกa&Z=$,
78ก9:#8:8,9BM'JG(,1:"P'&('E? ;BC'$)G&,@&ก 

L & ก 5 & 0 DEF  7   A / : , B +< @ & U = $ , กa & Z
-&+.I$'9:$$ก9Z:.M'JK?'I++)&ก&3 DEF4+(L(K:L&กP$
:":&(;@&'&8K( I';ก&6b&(&) B+6;D3/P+KV$;@+<ก& 
Z>F,0I(G&@EB+<@&U;0<F@@&ก=>?'$)G&,;PQ'9:#JK: 

-%&(G& Carbon credit A86 Carbon trade L6;BC'
;+OF$,DEF4#$,:%&;'<'ก&++6P(G&,B+6;D34G&,H ;0OF$8:ก&+
B 8 : B 8G $ ) กa & Z - & +. I $ ' 9 : $ $ ก 9 Z :. = $ ,
5&-$S4/&Pก++@ +(@R>,ก&+D%&8&)=$,;/E)DEFL6D%&MP#
;ก<:@80<24G&,H A86+U+,-.MP#@Eก&+B8"กBg&;0OF$;0<F@
B+<@&Uก&+:":ZKIกa&Z-&+.I$'9:$$ก9Z:. $K'L6D%&MP#
/@:S8d++@J&4<ก8KI-O'@&7:);+Q( 7:);X0&60O?'DEFM'
;=4;/#'3"')./"4+A86M'B+6;D3DEFก%&8K,0Kz'& 7:)
M'=U6'E?B+6;D3$S4/&Pก++@MPTG=$,78ก;ก<:ก&+
4OF'4K( A869:#+G(@กK'8,=K';BC';,<'DS';+<F@4#';0OF$ก&+'E?
9(#ก(G& 22 0K'8#&':$88G&+. 7:)-&:(G&B+6@&U 3 0K'
8#&':$88G&+./BN L6R"กMJ#9BM'7-+,ก&+(<LK);0OF$P&(<dE8:

B+<@&Uกa&Z-&+.I$'9:$$ก9Z:. A86P&08K,,&'
D:AD' 

5&(678ก+#$'L6D%&MP#/K,-@0OJA86/K4(.4#$,-G$)
B +K I 4K ( ; B 8EF ) ' 9 B DE 8 6 ; 8Q ก DE 8 6 '# $ )  7 : ) 'K ก 
(<D)&3&/4+.9:#4K?,/@@S4<V&'9(#(G& ;@OF$$SUP5"@<=$,78ก
+#$'=>?';+OF$)H ก&+/"T0K'dS.=$,/<F,@EJE(<4L6;0<F@@&ก=>?'
$)G&,+(:;+Q( 7:);X0&6J'<:0K'dS./K4(.  ;0+&69@G
/&@&+RB+KI;B8EF)'(<dEก&+:%&+,JE(<4A86PG(,7ZG$&P&+
9:# /G('/K,-@0OJJ'<:4G&,H 'K?' L6-G$)H ;B8EF)'AB8,
9B4&@/5&05"@<$&ก&3 ;0+&6;@OF$-(&@+#$'I+<;(U;=4
;/#'3"')./"4+;0<F@=>?' $&U&I+<;(U=$,D6;8D+&)
=)&)4K(@&ก=>?' A4G0O?'DEF78ก;=4P'&(L6@E-(&@$I$SG'
=>?'@&AD'DEF  

M'5&0DEF  8 'E? A/:,MP# ;PQ'R> ,B+<@&U=$,
/<F,@EJE(<4DEF9:#/"T0K'dS.9BA8#(4K?,A4G$:E4L'R>,BWLLSIK' 

0I(G&M'JG(,B+6@&U 10 BNDEF !G &'@&'E?  @E
/<F,@EJE(<4DEF/"T0K'dS.9BA8#(;BC'L%&'('@&ก$)G&,'G&;BC'PG(,

 
5&0DEF 7. ก+&Y;/#'A/:,B+<@&Uกa&Z-&+.I$'9:$$ก9Z:.M'JK?'
I++)&ก&3 DEF4+(L(K:L&กP$:":&(;@&'&8K( I';ก&6b&(&) 
B+6;D3/P+KV$;@+<ก& 
 

 
5&0DEF 8. ก+&Y;/#'A/:,B+<@&U=$,/<F,@EJE(<4DEF9:#/"T0K'dS.9BA8#(
M'$:E4L'R>,BWLLSIK' 

 
5&0DEF 9. ก+&YADG,A/:,ก&+=)&)4K(=$,0O?'DEFD6;8D+&)DKF(
78กM'A4G86BN 
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4&+&,DEF 1. A/:,+&)86;$E):=$,AP8G,08K,,&'/E;=E)( (green fuels) DEF/&@&+R'%&@&!8<4;BC'08K,,&'D:AD'=$,78ก
9:# (National Geographic Magazine, October 2007)  

source type energy ratio/gallon greenhouse gas Yield\Ton-Acre 
sugar cane E25           1 : 8         - 56 %          1,200 

corn E85           1 : 1.3         - 22 %            600 
canola oil Biodiesel           1 : 2.5         - 68 %            200 

soybean oil  Biodiesel             -            -              - 
palm oil Biodiesel             -            -              -  
cassava Ethanol             -            -              - 

cellulosic ethanol still in develop no current production 
green algae  still in develop no current production 

 
A@8,A860OJL6;BC'/<F,DEF@EJE(<4ก8SG@/S:D#&)DEF

)K,-,@EJE(<4$)"G9:#I'0O?'!<(78ก 7:)0OJก8SG@A+กDEFL6
9:# +K I!8ก+6DI -O $0O JJK? '4F% &DEF $ (I'?% &  ;0+&6
L%&;BC'4#$,MJ#'?%&L%&'('@&กM'ก&+:%&+,JE(<4 '$กL&ก'E?
0OJ$(I'?%&$OF' ;JG' 0(ก;Y`+.' @$/ ;BC'4#' +(@R>,0(ก
ก8#()9@#$<,$&3K)P8&)J'<:L6-G$)H 8:L%&'('8,  

A4G$)G&,9+กQ:E (KsLKก+=$,0OJL6Yev'-O'-(&@
/@:S8:#()0OJD'A8#,DK?,P8&) Z>F,L6;0<F@B+<@&U9:#@&ก
=>?';BC'ก&+D:AD' $&D<;JG' ก+6I$,;0J+ A860(ก8<?'
@K,ก+ h8h A86/K,-@0OJBg&:,:<IL6-G$)H ;-8OF$'/",=>?'
9B$)"G4&@0O?'DEFDEF;-);BC';=4$I$SG'=$,78ก /+SB(G&0OJ

L6)K,-,$)"G9:# A4GJ'<:0K'dS.4G&,H A86-(&@P'&A'G'L6
;B8EF)'AB8,9B;BC'$)G&,@&ก 

L&ก5&0DEF  9 'E?  A/:,MP# ;PQ'(G&0O?'DEFDEF ;BC'
D6;8D+&)DKF(78ก9:#=)&)4K(;0<F@=>?'@&ก ;'OF$,L&ก!8
L&กก&+ก+6D%&=$,@'S2).'KF';$, 

L&ก5&0DEF  10 IG,I$กR>,B+<@&U08K,,&'
D:AD'=$,/P+KV$;@+<ก&DEF!8<49:# Z>F,@EA'(7'#@@&ก
=>?'DSกBN 08K,,&'D:AD';BC'B+6;:Q'DEF/%&-KT$Eก
B+6ก&+P'>F,DEF@'S2).L64#$,;+G,-#'-(#&P&@&D:AD'
D+K0)&ก+d++@J&4<DEFก%&8K,L6P@:9B A86ก%&8K,@E+&-&
DEF;0<F@/",=>?'$)G&,9@GP)S:)K?, 7:)08K,,&'D:AD'DEF

'%&@&MJ#-(+L6/&@&+R!8<4P@S';(E)'9:#M'B+<@&U@&ก 
A86;0E),0$4G$ก&+MJ#M'+6:KI78ก 9:#AกG 08K,,&'L&ก
A/,$&D<4). 8@ '?%& -(&@+#$'M4#0<50 A86L&ก@(8
JE(5&0=$,0OJ h8h 

L&ก4&+&,DEF  1 A/:,+&)86;$E):=$,AP8G,
08K,,&'/E ;=E)(DEF/&@&+R'%&@&!8<4;BC'08K,,&'
D:AD'9:# M'BWLLSIK'@Eก&+3>ก2&R>,ก&+!8<4A86ก&+
'%&@&MJ#=$,08K,,&'DEF!8<49:#L&ก0OJ Z>F,@EA'(7'#@(G&
L6/&@&+RJG()8:ก&+MJ#08K,,&''?%&@K'B`74+;8E)@9:#$Eก
/G('P'>F, Z>F,;BC'+"BAII=$,;$D&'$8A869I7$:E;Z8 
L&ก$#$) =#&(70: @K'/%&B6P8K, RKF(;P8O$, /I"G:%& B&8.@
'?%&@K' A86-&7'8G& h8h A86DEFก%&8K,:%&;'<'ก&+$Eก$)G&,
P'>F, -O$08K,,&'D:AD'L&ก/&P+G&) Z>F,@EA'(7'#@(G&@E
B+6/<Dd<5&0/",/S: ;0+&6/&@&+R;ก<:Bs<ก<+<)&;-@EM'
ก&+/+#&,A$8ก$b$8.9:#48$:;(8&7:)9@GP)S:0Kก A86
9@G4#$,$&3K)ก++@(<dEก&+!8<4DEFZKIZ#$'A869@G4#$,ก&+
MJ#0O?'DEF@&กM'ก&+LK:/+#&,7+,,&'!8<4 

Bg&:,:<I=$,B+6;D3M';=4;/#'3"')./"4+'K?'@E
-(&@P8&กP8&)=$,0++U0OJ@&ก DK?,9@#0O?'8G&, 9@#
0SG@ 9@#4#';8Qก 9@#)O'4#' A869@#$<,$&3K) L>,@E-SU5&0
/&@&+RY$กกa&Z-&+.I$'9:$$ก9Z:.9:#@&กก(G&Bg&M'
;=4$I$SG'A86;=4P'&( $EกDK?,)K,D%&P'#&DEF9:#48$:BN 
A4GBg&M';=4$I$SG'A86;=4P'&( ;@OF$0OJD<?,MIM'1:"
P ' & ( L 6 /K , ; - + & 6 P. A / , 9 @G 9 :#  B +< @ & U กa & Z
-&+.I$'9:$$ก9Z:.M'$&ก&3DEF(K:9:#L>,@E-G&;X8EF)/",=>?'
ก(G&JG(,$OF'$)G&,;PQ'9:#JK: A4G;@OF$0OJ;+<F@@Eก+6I('ก&+ 
/K,;-+&6P.:#()A/,$Eก-+K?,M'JG(,1:"MI9@#!8<A861:"+#$' 
B+<@&Uกa&Z-&+.I$'9:$$ก9Z:.M'$&ก&3DEF(K:9:#7:)
;X8EF)L68:8, A4G$)G&,9+กQ4&@ Bg&9@#M'BWLLSIK'DEF;BC'
Bg&;3+2Vก<L'K?'9@G@E-SU5&0/",;DE)I;DG&Bg&d++@J&4< 
;0+&6@E4#'9@#DEF;BC'$,-.B+6ก$I;0E),'#$)J'<: 

;0+&6X6'K?'Bg&:,:<IM';=4;/#'3"')./"4+=$,78ก
L>,;BC'0O?'DEFDEF/%&-KT@&ก A86;BC'-(&@P(K,/S:D#&)
/%&P+KIก&+$)"G+$:=$,@'S2).J&4<M'$'&-4 

 
5&0DEF 10. ก+&Y0O?'DEFA/:,B+<@&U08K,,&'D:AD'=$,
/P+KV$;@+<ก&DEF!8<49:# 
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ก(?ก..3678ก(J8กK7LB=M0N1OK7"O("PK7$#-1&Q"
1.KR78.-$2;R3;ก-.$(?*%7%#-8+#71"KR78 1"KR78?-ก3;)2)-22;R
0S-4*T+#7B*กU<=2-8ก-%9-CLB=143;678O(" 0*+$52*J8
078&.=1922S-V!N1ก(Oก-.!3@"1$;%"678W-+@7-!-.V"
.=))"(1$>&X-16+.N7" YO%1ZC-=ก(?ก..3ก-.0B-%
/-กV)M3N2;R2*)P3V"O("2*R$M& ก-.0.N-86@%3[B LB=
ก(?ก..3ก-.MPC.$"O("678M0N1OK7"O(" 0*+$51!B#-";J
1&.;%)103K7"Y.88-"\B(+&@]%14BKR7"2;R /̂R8ก(?ก..3
O*8กB#-$3;?@B("2.;%51&Q"+*$:#$%)[.<-ก-.2;R0S-4*T LB=
1&Q"2;R.[Nก*"O;$#-ก(J8กK7LB=M0N1OK7"O("3;7(2W(CB7%#-80[8
+#7ก-.2S-8-"678?@B("2.;%5  

ก(J8กK7LB=M0N1OK7"O("V"&.=12>M2%3;4$-3
!B-ก!B-%6780&_:;050[ 8  0# 8\B2S-V!N 1ก(O4$-3
!B-ก!B-%678&.=:-ก.?@B("2.;%52;R3;4$-30*3C*"W5ก*)
0*+$52*J8078V"P(R"7->*%%#7%2;R7%[#V"O("2;R!B-ก!B-%
1:#"ก*" 1.KR78.-$1!B#-";J 1&Q"0(R82;R%*8M3#3;ก-.>^กU-
LC.#!B-%"*ก YO%1ZC-=V"16+171/;%+=$*"77ก1Z;%8
V+N ก-."S-10"74.*J8";J?^8กB#-$P^81.KR78.-$CKJ"`-"2-8
7"@ก.3$(W-"2*R$M&LB=ก(?ก..3+#-8a 6780*+$52*J8078
2;R0*81ก+1!b"MONV"1)KJ78+N" 
 
���ก�%&(��$��ก$������)*(+�� 

O("PK7$#-1&Q"L!B#82;R7%[#7->*%6780(R83;:;$(+2;R3;
4$-3!B-ก!B-%3-ก2;R0@OV"YBก LB=%*8&.=ก7)M&
ON$%0(R 83;:; $(+2;R OS - 1"(":;$( +7%[# .# $3ก*"3-ก2;R 0@ O
1:#"1O;%$ก*" &.=ก7)M&ON$%0(R83;:;$(+V"!B*ก!B-%
!3KR"!B-%L0" !.K71&Q"BN-":"(O O("กb4K7YBก6780*+$5 
CK :  LB=?@ B:; C 2;R 3 -7%[# .# $ 3ก* "  3; Y 4 . 80.N - 8 2;R
0B*)/*)/N7"V"!B-%a .=O*)678O(" 0(R83;:;$(++#-8a  
?=3;&'(0*3C*"W5ก*" 2S-V!N3;!"N-2;R1:(8"(1$>2;R?S-1C-=
LB=1!3-=03 (appropriate niche) +*J8L+#.=O*)6"-O

?(e$ (micro) M&P^8.=O*)6"-OV!T#a (macro) 1ก(O1&Q"
$8?.678.=))+#-8a V"YBก";J C)$#-CKJ"O("L4# 1 +-.-8
13+. ?=&.=ก7)M&ON$%1:KJ7L)42;1.;%LB=1:KJ7.-
3-กก$#- 10,000 :"(O LB=3;0*+$5M3#3;ก.=O[ก0*"!B*8
+*J8L+# 100-1,000 :"(O 

$8?.2;R3*กC)7%[#1037V"O(" 4K7$8?.ก-.%#7%
0B-%V)M3NV"O(" 2;R1.(R3+*J8L+#+N"M3N2;R6^J"7%[#)"O(" 13KR7V)
M3#.#$8!B#"B83-)"CKJ"O(" )-80#$"?=P[กก("YO%0*+$5 
2S-V!N1ก(Oก-.P#-%27OCB*88-"YO%ก-.ก("16N-M&V"
.=))0-%V%7-!-. (food web) )-80#$"?=P[ก%#7%0B-%
YO%1:KJ7.- LB=L)42;1.;%7;ก!B-%:"(O /̂R8?*O1&Q"\[N%#7%
0B-% (decomposer) V".=))"(1$> 7;ก2*J8P[ก).(Y94YO%
M0N1OK7"O("!.K7ก(J8กK7 \[N%#7%0B-%PK7$#-1&Q"0(R83;:;$(+2;R3;
4$-30S-4*T3-ก2;R2S-V!N.=))+#-8a )"YBก%*848$"
1&Q"$*'?*ก.7%[# MON  \[N%#7%0B-%"*J"&.=ก7)M&ON$%
0(R83;:;$(+ 2 กB@#3V!T#a 4K7กB@#3?@B:;C (microorganism) 
กB@#30*+$5M3#3;ก.=O[ก0*"!B*8 (invertebrate) O*8";J 

1) กB@#3?@B:;C (microorganism) ?*O$#-1&Q"กB@#32;R
3;4$-30S-4*T3-กV"09-CL$OBN73678W..3:-+( MONLก# 
C$ก1:KJ7.-LB=L)42;1.;% YO%3;!"N-2;R2-8"(1$>2;R0S-4*T
1:KR73Y%8ก*" O*8";J 
-  0-3-.P%#7%0B-%0-.7("2.;%5+#-8a (decomposition) 
-  2S-V!N1ก(O1&Q"W-+@7-!-.2;R03)[.<5V!NLก#0(R83;:;$(+7KR"a  
-  1&B;R%"09-C6780-.+*$กB-8+#-8a (substrate) V!N

1!3-=03ก*):;$(+7KR"a MON"S-M&V:N&.=Y%:"5+#7M& 
-  0.N-80-.&.=ก7)+#-8a 2;R1&Q"2*J8&.=Y%:"5LB=Y2ULก#

0(R83;:;$(+ 
2).กB@#30*+$5M3#3;ก.=O[ก0*"!B*8 (invertebrate) 3;

)2)-20S-4*TV"ก-.%#7%0B-%CK: /-กCK: LB=M3N\@C*8
+# - 8a  V"!# $ 8 Y/# 7 -!-.  ?* O $# - 1&Q "\[N %# 7 %0B-% 
(decomposer) 1"KR78?-กB*กU<=2-80*<`-" 0.;.$(2%- 
LB=Ci+(ก..3ก-.ก("!.K7ก-.%#7%0B-% +*$7%#-80*+$5
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9-C2;R 1.  0#$"678BS-+*$V"ก(J8กK71C>\[NV"7*"O*) Julida L0O8
6-ON-"!"N-2;RY\B#3-?-ก$8&BN786786-4[#L.ก /^R81&Q".[&+=67 
0-3-.PV:N)7ก1C>\[NMONV"7*"O*) Julida 

9-C2;R 2. Y4.80.N-8678$8&BN78BS-+*$678ก(J8กK7 

1!B#-";JMONLก# L3B8!-8O;O (collembolan) +*$7#7"ON$8
&_กL6b8 (beetle larvae) M.V"O(" (soil mite) !"7"+*$
กB3 (nematode) ก(J8กK7 (millipede) LB=M0N1OK7"O(" 
(earthworm) 1&Q"+N" 
 
ก���ก�� (millipede) 

 1&Q"0*+$5M3#3;ก.=O[ก0*"!B*82;R3;)2)-20S-4*T
&.=192!"̂R8 2;R1ก;R%$6N78ก*)ก(?ก..3V"O(" ก(J8กK7P[ก?*O
?S-L"กV"BS-O*)2-87"@ก.3$(W-"MONO*8";J 
-  7-<-?*ก.0*+$5  Kingdom Animalia 
-  MlB*37-.5Y2.YCO-  Phylum Arthropoda 
-  MlB*3%#7%3-%1.;%YCO- Subphylum Myriapoda 
-  :*J"O(CYCBYCO-  Class Diplopoda 

:KR7678ก(J8กK7 (millipede) 3;4$-3!3-%+.8a 
$#- 0*+$52;R3;6-1&Q"C*"a (thousand-legged animal) 
L+#&q??@)*"+-30P(+(2;R4N"C) C)$#-ก(J8กK72;R3;6-3-ก
2;R0@OV"YBก4K7 Illacme plenipes 3;6-1C;%8 662 6- V"

1.KR78ก-.0*81ก+ก(J8กK7%*83;4$-30*)0"ก*"3-ก.=!$#-8
ก(J8กK7ก*)+=6-) YO%CKJ"`-"LBN$0-3-.P1&.;%)12;%)
MONYO%O[?-ก?S-"$"6-+#7!"̂R8&BN78+*$ PN-1&Q"ก(J8กK7?=
3; 2 4[# 0#$"+=6-)?=3; 1 4[# LB=+=6-)?=1O("1.b$ก$#-
ก(J8กK73-ก 1.KR782;R0S-4*T7;ก7%#-8!"̂R8 4K73;4"?S-"$"
3-กกB#-$$#-ก(J8กK7ก*O4"P^8+-%MON 1.KR78";Jกb1&Q"4$-3 
0*)0".=!$#-8ก(J8กK7ก*)+=6-)1:#"ก*" +=6-)?=3;16;J%$
C(U2;R0-3-.P&B#7%"JS-C(U16N-0[#\[NP[กก*O 2S-V!N&$OL0)
&$O.N7"MON 0#$"ก(J8กK7M3#3;7$*%$=0#$"2;R1&Q"16;J%$C(U
1B% 3;0#$"L\#"lq"2;R1!3-=0S-!.*)6[O!.K7ก*Oก("V)M3N

!.K7/-กV)M3N LB=1:KJ7.- !-ก?*)ก(J8กK73-$-8)"L6"
ก(J8กK7?=1O("ON$%6-?S-"$"3-ก )-84.*J87-?L2=2;R0#$"
L6"1)-a \[N2;R.*81ก;%?7-?M3#:7)+.8B*กU<=6- !.K7
13KR 7P[กL2=7-?2S -V!N+กV?MON  2;R ? .( 8LBN$ก(J 8กK73;
4@<&.=Y%:"5Lก#3"@U%5LB=0(R83;:;$(+(7KR"a 3-ก3-%  

13KR7?S-L"ก+-30-%$($*s"-ก-. ?=1!b"MON:*O1?"
$#- ก(J8กK7ก*)+=6-)L%ก77ก?-กก*"7%#-8:*O1?" YO%
ก(J8กK72*R$M& ก(J8กK7ก.=0@" LB=ก(J8กK76"Y).-< !.K7
ก(J8กK7?(e$ P[ก?*OM$NV"กB@#32;RVกBN:(Oก*" 4*R"กB-8ON$%C$ก
+*$/(3MlLB" (symphylan, Class Symphyla) 1&Q"
0(R83;:;$(+6"-O?(e$2;R1O("7%[#V"/-ก\@C*82*R$a M& 0#$"กB@#3
+=6-)"*J"L%ก77กM&?-กก*"7%#-81O#":*O 
 
��45��(����6��ก���ก�� (millipede morphology) 

B*กU<=9-%"7ก2*R$a M&678ก(J8กK7 (9-C2;R 1) 
"*J" 4K7ก(J8กK73;.#-8ก-%L)#81&Q" 2 0#$" ON-"!"N-1&Q"0#$"
!*$ ON-"2N-%?=%-$1&Q"0#$"678BS-+*$ BS-+*$3;B*กU<=
1&Q"$8&BN78 (body ring) ก(J8กK7+*$1+b3$*%3;6- 2 4[#+#7
!"̂R8$8&BN78 (9-C2;R 1 LB= 2) $8&BN78L.ก2;RP*O?-ก
0#$"!*$1.;%ก$#- 47BB*3 (collum) ?=M3#3;6- 47BB*3"*J"
"*)1&Q"$8&BN782;R 1 7;ก 3 $8&BN78P*OM& MONLก# $8&BN78
2;R 2-4 3;6-1C;%84[#1O;%$ (9-C2;R 1) 0#$"ก(J8กK7$*%7#7"M3#3;
6-2;R$8&BN780#$"&B-%678.#-8ก-% ก-.?S-L"กก(J8กK7$*%
7#7"1&Q"1.KR782;R4#7"6N-8%-ก3-ก O*8"*J"ก-.+.$?!-:KR7
2-8$(2%->-0+.5V"1)KJ78+N"";J 4$.V:Nก(J8กK7+*$1+b3$*%2;R3;
6-4.)PN$"+-3.-%ก-.6N-8+N" 

�'(�!�ก (mouthpart) (9-C2;R 1) ก(J8กK73;&-ก
7%[# 2 0#$"4K7 mandible V:NV"ก-.14;J%$ LB=0#$"678 
gnathochilarium (9-C2;R 1) ก-.?S-L"กV".=O*)7*"O*) 
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(order) 3;4$-3?S-1&Q"2;R?=+N78O[ON-"B#-8678 
gnathochilarium YO%?*)ก(J8กK7!8-%2N781CKR7!-6-4[#
L.ก 07Oก..Mก.16N-M&2;RON-"!"N-6786-4[#L.ก LBN$
P7O0#$"!*$77ก ?=3781!b" gnathochilarium )-84.*J8
7-??=1!b"MONYO%M3#+N78P7O17-0#$"!*$77ก 

Tomosvary organ (TIM-ish-vary) 1&Q"
7$*%$=.*)0*3\*02;R7%[#0#$"!*$678ก(J8กK71&Q"0#$"V!T# 
7-?3;B*กU<=1&Q"$8 !.K7.[&1กK7ก3N- !.K71&Q".[1Bbกa 
C)7%[#2;RON-"!B*8678L7#8Y4"!"$O )-8C$ก7-??=M3#
3;7$*%$=";J 

Ozopores V"ก(J8กK7!B-%a 7*"O*) ?=C):#78
1&vO678+#732;R0.N-8กB(R"1!3b" (repugnatorial gland 
!.K7 stink gland) 2*J80786N-8678BS-+*$ +*J8L+#$8&BN78
2;R 6 L+#3*ก?=3781!b"MON%-ก (9-C2;R 2) )-8C$กC)
7%[#2;R10N"กB-8BS-+*$ (dorsal midline) +#73";J?=0.N-8
0-.1!3b" MONLก# 1)"Y/4$(Y"" (bensoquinone) !.K7
0-.M/%-M"O5 (cyanide) LBN$L+#&.=192678ก(J8กK7 
1:KR7ก*"$#-0-.1!B#-";JV:N&x78ก*"+*$?-ก\[NB#- !.K70-.?@B
:;C2;R1&Q"7*"+.-%+#7BS-+*$ 1:#" 1:KJ7.- LB=L)42;1.;%
:"(O+#-8a 1&Q"+N"  

paranota 1&Q"0#$"กB-8!B*8678L+#B=$8&BN78 
?=3;L\#"L6b8a (tergite) 6%-%77กON-"6N-8 0#$"";J178
2;R1.;%ก$#- paranota  

ocelli ก(J8กK70#$"3-ก3;+-7%[#2-8ON-"6N-8678
!*$ 1.;%ก$#- ocelli ก(J8กK7)-8C$ก 1:#" V"7*"O*) 
Polydesmida ?=M3#3; ocelli B*กU<=";JPK71&Q"B*กU<=
2;R0S-4*T7%#-8!"̂R82;RV:NV"ก-.?*O?S-L"กก(J8กK7 L+#ก(J8กK7
2;R7%[#+-3PJS-3*กC)$#-M3#3;+- O*8"*J"ก-.?*O?S-L"กYO%
V:N+-7-??=0*)0"LB=M3#0-3-.P2S-MONV"ก(J8กK7PJS- 

gonopod ก(J8กK7+*$1+b3$*%3;7$*%$=1C>2;R:*O1?" 
0-3-.P1!b"MONYO%8#-%ON$%กBN78\#-+*O YO%1ZC-=
7$*%$=1C>\[N2;R1!b"MON:*O3-ก /̂R83;ก-.O*OL&B80#$"
6786-V" 2 ).(1$<678BS-+*$ 7-?7%[#2;R$8&BN78 !.K7
7%[#2;R0#$"&B-%678BS-+*$ !.K72;R6- 2 4[#0@O2N-% YO%2;R4[#
0@O2N-% 1.;%ก$#- telopods 0#$"6-2;RO*OL&B8V"$8
&BN782;R 7 )-84.*J8!O+*$16N-M&7%[#V"P@86780#$"BS-+*$ 
2S-V!NกB@#3";JM3#3;6-V"&BN782;R 7 0S-!.*)6-2;RO*OL&B8

678&BN782;R 7 ";J 1.;%ก$#- YกY"C7O (gonopod) ?=1&Q"
0#$"0S-4*T3-กV"ก-.V:N?S-L"ก0&_:;05678ก(J8กK7 0#$"V"
1C>13;%3;7$*%$=1C>2;R)-84.*J81.;%ก$#- M/YlC7O 
(cyphopod) C)2;RON-"!B*86-4[#2;R 2 L+#7$*%$=1C>13;%3*ก
M3#4#7%V:NV"ก-.?*O?S-L"ก 
 
ก���ก���*%�%���	
����	%%��
(�  

ก(J8กK71&Q"0*+$52;R:#$%%#7%0B-%/-กCK: 67"M3N\@a 
V)M3N2;R!B@O.#$8!.K7!B#"B83-2*)P3ก*"+-3CKJ"O(" YO%
ก-.%#7%0B-%1ก(O?-กก-.2S-8-"678?@B("2.;%5V"2-81O("
7-!-.678ก(J8กK7 LB=2S-ก-.%#7%0B-%Y31Bก@B678
0-.&.=ก7)2-8143;V"W..3:-+(V!NกB-%1&Q"y($3*0 0#$"
3[B678ก(J8กK7?=กB-%M&1&Q"&@]%V!Nก*)+N"M3N+#7M& 
0S-!.*)ก-.%#7%0B-%/-กCK:678ก(J8กK7";J 2S-V!N1ก(Oก-.
14BKR7"%N-%L.#W-+@LB=0-.7-!-.V"CKJ"O(" 
 
&(��$��ก)���6��ก���ก�� 

3;.-%8-"$#-C)ก(J8กK7&.=3-< 10,000 :"(OV"
YBก L+#4-Oก*"$#-"#-?=3;P^8 80,000 :"(O 2*J8!3O3-
?-ก 15 7*"O*) V"&.=12>M2%3;.-%8-" 8 7*"O*) LB= 
105 :"(O YO%>-0+.-?-.%5 Henrik Enghoff L!#8
3!-$(2%-B*%Y41&"1y1ก" &.=12>1O"3-.54 +#73-3;
.-%8-"1C(R33-7;ก 2 :"(OV!3# V" 1 7*"O*) 
 
ก��I��&(��������J����(�(�K��ก�� 

&q??@)*"C)$#-กB@#30*+$52;R1.;%ก$#- myriapod )-8
4"?*O$#-1&Q" Phylum !.K7 Subphylum Myriapoda 
0*+$56-6N72;R1O("7%[#+-3CKJ"O(" 3;!"$O 1 4[# 3;6-7%[#2;R
&BN78BS-+*$ ?-กกB@#3V!T#";J0-3-.PL)#877ก1&Q" 2 :*J" 
(class) V!T#a 4K7:*J" Chilopoda MONLก# C$ก+=6-)
2*J8!B-%2;R3;6- 1 4[#+#7 1 &BN78BS-+*$ 0#$":*J" 
Progoneata MONLก# +*$L386"-O?(e$2;R7%[#ก̂R8กB-8C$ก2;R
1.;%ก$#- /(3MlLB" ก#7"M&P^8ก(J8กK7 .$32*J8ก(J8กK76" 
!.K7ก(J8กK7?(e$ 2;R?*O$#-1&Q"ก(J8กK7C*"W@5Y).-< ?"M&P^8:*J"
%#7% (subclass) Diplopoda MONLก# ก(J8กK72*J8!B-%2;R.[N?*ก
ก*"2*R$M& /̂R83;6- 2 4[#+#7!"̂R8$8&BN78 (9-C2;R 3) 
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9-C2;R 3.  L0O80-%$($*s"-ก-.6780*+$5MlB*37-.5Y2YCO- กB@#3+=6-)LB=ก(J8กK7 
 

��
������� 

13KR7.-$a 330 &_ก#7"4.(0+ก-B 7.(0Y+1+(BMON
กB#-$$#-M0N1OK7"O(""*J"1&.;%)103K7"BS-M0N678O(" |The 
intestines of the soil} 13KR7?*O?S-L"ก2-87"@ก.3$(W-"
0-3-.P?*OMONO*8";J 
- Kingdom Animalia 
- Phylum Annelida 
- Class Clitellata 
- Subclass Oligochaeta 
- Order Haplotaxida 
- Suborder Lumbricina 

M 0N 1 OK 7 " O( " 7 - >* % 7 %[# V " L ! B# 8 +# - 8 a  2;R
!B-ก!B-%  +*J8L+#V"O("!B-%:*J" V").(1$<2;R1&Q""JS-
?KO LB=).(1$<:-%!-O6782=1B C$ก2;R7->*%7%[#V"O("
L)#8MON1&Q" 3 กB@#3V!T#a 4K7C$ก7%[#+-3CKJ"\($ 
(epigeic species) 3*ก3;6"-O1Bbก 7%[#+-3ก78/-ก2;R
2*)P3ก*" YO%?=:#$%%#7%0B-%/-ก1!B#-";J 3*กM3#6@O
O(" LB=3;13bO0;2*J8+*$ 
1. C$ก2;R14BKR7"+*$V"L"$O(R8 (anecic species) 3;
6"-OV!T# 7%[#2*J8V").(1$</-ก2*)P3ก*" LB=V"O(" 
3*ก6@O.[7->*%7%[# V"O(" 0-3-.P14BKR7"2;R6^J"B8V"
L"$O(R8).(1$<2;RB̂ก678O("MON LB=14BKR7"3-2;R\($O("MON
1:#"ก*" 3;13bO0;1ZC-=ON-")"678.#-8ก-% 

2. C$ก2;R7%[#V"O("7%#-81O;%$ (endogeic species) 3;
6"-O1Bbก 3@O7%[#V"O("7%#-81O;%$ ก("O("1&Q"7-!-.
YO%1ZC-=O(":*J")" (top soil) 3*ก6@OO("V"L"$6"-" 
LB=BS-+*$M3#3;13bO0; 

3;ก-.0S-.$?C)M0N1OK7"O("+-3!-O2.-% ).(1$<
:-%2=1B 0-3-.PC)ก783[B!.K7ก786@%?S-"$"3-ก 
ก(J8กK7:"(O";J3;:KR7$#- Pontodrillus littoralis C)ก.=?-%
1&Q").(1$<ก$N-8V":-%!-O!B-%L!#8V"!B-%&.=12> 
"7ก?-ก"*J"%*8C)M0N1OK7""JS-?KO2;RL3#"JS-Y683;4$-3%-$
+*J8L+# 1-3 13+. ()-8+*$%-$&.=3-< 3.1 13+.)  
 
%�%��6��
��
�������	%%��
(� 

M0N1OK7"O("0-3-.P1&B;R%"Y4.80.N-8678O(" 2S-
V!N"JS -L2.ก/̂316N -M&V"O("MON  LB=2S-V!N 1ก(Oก-.
!3@"1$;%"678L.#W-+@+#-8a V"O(" LB=2S-V!NCK:0-3-.P
1?.(T1+()Y+MON ก-.C)M0N1OK7"O("3*ก?=L0O8$#-O(""*J"
1&Q"O("O; LB=1!3-=Lก#ก-.1?.(T1+()Y+678CK: L+#
&q??@)*"3;8-"$(?*%.-%8-"$#- ก-."S-16N-678M0N1OK7"O("
C*"W@5+#-8P(R" (alien species) 2S-V!N1ก(Oก-.C*82B-%678
O("LB=.=))678.-กCK: 1"KR78?-ก:"(O2;R"S-16N-7-?1&Q"
C$ก2;R3;4$-30-3-.PV"ก-.6@O1?-=0[8 L+#14%7%[#V"
Y4.80.N-8678O("4"B=&.=192ก*" O*8"*J"?^8+N78.=$*8
1&Q"7%#-83-กV"ก-.2;R?="S-0&_:;05+#-8P(R"16N-3-V:N
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&.=Y%:"5V"L8#3@3+#-8a 0#$"3-ก3*ก?=0.N-8&qT!- 
LB=+N78V:N8)&.=3-<?S-"$"3-กV"ก-.LกN&qT!- L+#
กbM3#0-3-.PLกNM6MON12#-2;R4$. 

M0N1OK7"O(").(Y940-.7("2.;%5LB=7"("2.;%52;R7%[#
V"O(" LBN$6*)P#-%77ก3-1&Q"ก783[B2;R1&Q"&@]%V!NLก#O(" 
:#$%"S-O("2;R7%[#V":*J"B̂กa 6^J"3-7%[#:*J")"a !.K7"S-
0-.7("2.;%5B8M&V":*J"B̂ก a MON ก-.14BKR7"+*$V"O("
678M0N1OK7"O("?=2S-V!N1ก(O:#78$#-89-%V"O(" )-8
:"( O2S - V!N 1ก( O YC.8O( "2;R P -$ .  /̂R 8 2S - V!N O( "3;
4$-30-3-.P7@N3"JS- (water holding capacity) MONO; 
กB-%1&Q":#782-8V!N.-กCK:1?.(T!%*R8B̂กB8M&MON 
"7ก?-ก"*J"%*8:#$%กB)�q8/-ก2;R1&Q"0#$"+#-8a 678
CK:MON7;กON$% \BO*8กB#-$2S-V!N/-ก+#-8a 2;R2*)P3BO
"N7%B8 1C(R3CKJ"2;R678O(":*J")"V!N3-ก6^J" 2*J8%*8:#$%
1C(R30-.C$ก4-.5)7"7("2.;%5 M"Y+.1?" LB=YCB;L/4
4-M.O5 2;R0S-4*T 4K7:#$%P#-%12V!N0-.3BC(UC$กM"
1+.+ LB=0-.กS-?*O>*+.[CK:2*J8!B-% (pesticides) B8
M&0[#:*J""JS-V+NO(" 
 

&(��$��ก)���6��
��
���������!�	
��
�� 
"*)?-ก8-"$(?*%678 Gate V"&_ 4.>. 1972 2;R

C)$#-3;&.=3-< 27 :"(O +#73-3;ก-.$(?*%1C(R36^J"?-ก 
O..&.=0@6 Y�U$(�(+ก@B LB= "-80-$"C*+ ?*"2.$(0[+. 
4-O$#-"#-?=3;M0N1OK7"O("V"&.=12>M2%"*)&.=3-< 
100 :"(O +-34S-%K"%*"678\[N 1:;R%$:-T7%#-8 Dr. 
Samuel James L!#8 University of Kansas /̂R8?=+N78
1.# 8.;)2S-ก-.>^กU-ก*"+#7M& ก#7"2;R ?="S-M&V:N
&.=Y%:"5 !.K74$)4@30&_:;05+#-8P(R"  
 

%�%��6��IL�����*��M'�ก���N����6��ก���ก�� ��	

��
������� 

"*ก$(?*%?S-"$"3-ก1:KR7$#-?@B("2.;%53;)2)-22;R
0S-4*T3-กV".=))%#7%7-!-.678ก(J8กK7 3;ก-.4N"C)
L)42;1.;%!B-%:"(OV"2-81O("7-!-.678ก(J8กK7 1:#" 
Bacillus Corynebacterium LB= Klebsiella spp. 1&Q"
+N" 1:KJ7L)42;1.;%LB=.-3;0#$"2S-V!NV)M3N1&B;R%"09-C 
กB-%1&Q"0(R82;RY&.O&.-"678ก(J8กK7 YO%10N"V%678.-  

(fungal hyphae) !B-%:"(O1&Q"7-!-.2;R0S-4*T678
ก(J8กK71:#"ก*" %*83;4S-P-3LB=ก-.4N"C)2;RL&Bก $#-ก(J8กK7
%*8).(Y943[B678+*$1787;กON$% ก-.$(?*%V"+#-8&.=12>
C)$#-ก(J8กK72;R1B;J%8C.N73ก*)3[B678ก(J8กK7178 ?=2S-V!N
ก(J8กK7Y+O; PN-M3#3;3[B1B%ก(J8กK7?=+-%1.b$ 1.KR78";J48+N78
1&Q"\B678ก-.2S-8-"678?@B("2.;%5)-8:"(O2;R16N-2S-
&'(ก(.(%-ก*)3[Bก(J8กK7 1&B;R%"09-CV!Nก(J8กK7"S-กB*)3-V:N
&.=Y%:"5MON7;ก 

"7ก?-ก"*J"%*83;ก-.C)L)42;1.;%2;ROS-.8:;C
.#$3ก*"ก*)M0N1OK7"O("V").(1$<7$*%$=2;RV:NV"ก-.6*)P#-% 
(nephridia) 1&Q"?S-"$"3-ก /̂R8L)42;1.;%"#-?=3;)2)-2
0S-4*TV"ก-.1&B;R%"L&B80(R86*)P#-%2;RM0N1OK7"O("6*)
77ก3-V!N1&Q"0-.2;R3;&.=Y%:"5+#7O("LB=CK:  

1.KR78.-$678?@B("2.;%52;R7->*%7%[#.#$3ก*)0*+$52*J8 2 
";J  3;4$-3?S-1&Q"+N781.#82S-ก-.>^กU-1CKR7"S-3-V:N
&.=Y%:"5+#7M&V"7"-4+  

 
ก�MM�ก���!�	ก�� 

)24$-32-8$(:-ก-.";J 1&Q"0#$"!"̂R 8678 
|Y4.8ก-.$(?*%L)).$O1.b$ 1.KR787"@ก.3$(W-"678ก(J8กK7
LB=M0N1OK7"V"L"$!("&[" 7@2%-"L!#8:-+(!-O6"73-
!3[#1ก-=2=1BV+N} /̂R8MON.*)2@"0"*)0"@"?-ก).(U*2 &+2. 
?S-ก*O (3!-:") LB=Y4.8ก-.C*s"-78454$-3.[NLB=
>^กU-"Y%)-%ก-.?*Oก-.2.*C%-ก.:;$9-CV"&.=12>
M2% /̂R8.#$3?*O+*J8YO%0S-"*ก8-"ก782@"0"*)0"@"ก-.
$(?*%LB=>["%5C*"W@$(>$ก..3LB=124Y"YB%;:;$9-C
L!#8:-+( .!*0Y4.8ก-. BRT R150009 
 

�ก����'��
����
M�� 
03>*กO(� &qT!-. 2549. $(?*%ก(J8กK71.KR78M3#%-ก (Millipede made 

easy). ?*O2S-YO%  Y4.8ก-. BRT. Y.8C(3C5ก.@812CD 
(1984) ?S-ก*O ก.@812CD. 58 !"N-. 

03>*กO(� &qT!-  Henrik Enghoff LB= Samuel James. 2550. 
M0N1OK7"LB=ก(J8กK7. ?*OC(3C5YO%Y4.8ก-. BRT. ?(.$*s"5 
17bก/51C.0 ?S-ก*O ก.@812CD. 72 !"N-. 

Enghoff, H., Sutcharit, C. and Panha, S. 2007. The shocking 
pink millipede, Desmoxytes purpurosea, a colourful new 
species from Thailand (Diplopoda: Polydesmida: 
Paradoxosomatidae). ZOOTAXA, 1563: 31-36. 
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�����ก : 	
���
��� 	�����ก��� ���ก�������ก�� 

��.ก���ก���� ���� ! 
ก�
'��)��*%+���!� ,�!�-	.� *"
/��(�-/0� 

--------------------------------------------------------------------- 
 

1
2��ก������)��
�3�2	�
�)��- ��&4	5�/0�3���6-
4&�)�ก��


+�� (family Anacardiaceae) ')E+3�,ก�" 
Gluta 
�')E+ 2 ���& �0' Gluta usitata (Wall.) Ding Hou 
*"
 Gluta laccifera (Pierre) Ding Hou /�3�	�
4�6
1�)*"
/
+� �'ก��ก���)��
�3�,ก�" Rhus �0' Rhus 
vernicifera DC. 4��)ก�+� ��ก��� %�0'��กO��	�.� Rhus 
succedanea L. 4��)ก�+� ��ก4��)&��
 Q������&���/�3�
	�
4�61�)&2�) Rhus ambigua Hort. ex Lavall /����
%
E+ 4 ก � 
 3�	� 
 4�6O�� 	�. � *"
 1!2 %�� �  *"
  Rhus 
trichocarpa /�3�	�
4�6��� 4ก�%"� *"
O��	�.�  

1
2��ก4	5�1
2!2� U"�&3� V��&ก"��W��V��&3%O+ 
,E� 15-25 4
!� 4
0�'�!4!X
�����&4,2��'���1&2	�

�Y 
80Z150 4Q�!�4
!� "��!2�4	"�!�� 4�0'�)'&4	5�/�+
ก"

,�4V�)�4V2
 4	"0'ก,�����!�"	�4��%�0'&��	�4�� *!ก4	5�
�+'�%�0'4	5�,
4กX&!�
"��!2� 
�)��,�&��Q�
''ก
�!�

�')*!ก ,+��!2����)��'+'��

�V�,�����!�"	�4��	ก�"�

')+��%��*�+� *"
V��
%"�&�+��1	4
0�'*ก+ "�ก[Y
3�
4	5�3�4&��)� 4��)�4��)�,"��')E+���4�Y	"�)ก���4	5�ก"�+
\ 
3��E	1V+ก"��
�%�0'�E	V'�V��� V��&ก�2�� 5Z12 

4Q�!�4
!� )�� 12Z36 4Q�!�4
!� ���3�,'�
�%�0'
��2�ก�2�� %"��3�
�V�,�����!�"	�4��	�
	��) �2'�3�
�
V�%��*�+�*"
�
%"�&�+��1	4ก0'�%
&4
0�'3�*ก+4!X
��� 
4�0�'3�%�� 4,2�ก"��3�4	5��+'����&2����3� 4,2�*V��
3�*VX� 
� 15Z28 �E+ �+'�V2��!�� 	"�)4,2�
�ก*)ก1	
4�0�'
!+'ก��ก+'�W��V'�3� V'�3�4��)�%�0'4	5��"0���2�� 
ก2��3�*��%�0'
�ก4	5����� )�� 1Z3.5 4Q�!�4
!� &'ก
4	5�&'ก,
�E�Y-4/6 ''ก4	5��+'3%O+!�
�+�
3�  

���4�Y	"�)ก���
�V�%��*�+� ก"��4"��)�*"
ก"��
&'ก
�')+��"
 5 ก"�� &2���'กV'�ก"��4"��)�*"
ก"��
&'ก
�V�,�����!�"	�4�� 4ก,�4/6UE2
�	�

�Y 30 '�� ���
1V+ก"

�V��"�
	�
	��) U"ก"
 *VX�  4,2�U+��
6E�)-ก"��)��1&2W�� 1.2 4Q�!�4
!� 
�	�ก,�*&� �E	V'�
V��� 5 	�ก 	�กก�2�� 1Z2.5 4Q�!�4
!� )�� 6Z8 
4Q�!�4
!� �
%�+�����	�กก��U"
�ก2��4�0�'
)��	�

�Y 
1.5 4Q�!�4
!� ''ก&'ก�
%�+��4&0'�(�����
W��
ก�
_�/��(- *"
!�&U"�
%�+��4&0'�
ก���
W��
����
 

)����ก���1&2��ก!2���ก 
��0�'���ก���2��+� *"�4ก'�- 
(lacquer) ����!����'�6�)')E+3����	4'4��)�E2��กก�����)��
��ก
�3�23�ก��4�"0'�*"
!ก*!+�U��V'���!W�
�!���*!+,
�)
����Y �&)3�2)����ก3�ก��4�"0'�,���V'�4��0�'�3�2������
��ก��,&�	�
4_�!+��\ 4�+� 1
2 4��0�'���ก,�� %��� U2� 
�"%
 4��0�'�	ab�&��4U� *"
%�� 4	5�!2� Q���4
0�')����ก
*VX�!���

���Y,
��!�	c'�ก������Q�
U+��1&2 *"
��!+'
,_�/V'�&��dc�'�ก�6 !2���ก
�V���')E+����1	3�	�
4�6
4��)&��
 /
+� O��	�.� *"
1�) �&)3�	�
4�61�)
�!2���ก

�ก3����_��4%�0' 4�+� �.4��)�3%
+ *"
 �.4��)���) 4	5�!2�  

��กก��6�ก[�����)4ก��)�ก��)����ก3�%"�)	�
4�6 
/��+�)����ก3�	�
4�61�) Q���/�
�ก3� �.4��)�3%
+ W0'
4	5�)����ก���
�	�
,��(�_�/*"
4%
�
,��%���ก�����
�3�2
3�����+��e�
0'
�ก���,�& ��กก��,�����_E
�	aOO��2'�W���

 
&'ก��ก 4	5�&'ก,
�E�Y- 4/6 ''ก&'ก3��+��4&0'�(�����
-
ก�
_�/��(- 
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3�ก��3�2	�
�)��-��ก)����ก /��+�)����ก�
1%"''ก
!�
�')*!กV'�4	"0'ก ก��4��
4กX�)����ก�
1
+���
3��+��4&0'�
����
W��/l[_��
 4/��
�+��4�"�&��ก"+��
4	5��+�����!2���กก��"��''ก&'ก*"
!�&U" Q���!2���ก�
3%2
)���2') *!+�
4���
ก��&)����ก1&23��+��!2�l&Ee� %�0'
	�

�Y4&0'�
�W���)�W��	"�)4&0'�
ก���
 ก��4กX�
4��
)����ก�
!2'�1
+4��
4V2�1	3�4�0�'1
2 *!+�
4��
4/�)�
,+��V'�4	"0'ก 4/��
)����ก�
Q�
''ก!�
�')4	"0'ก���
ก��&4��
4�+����� 1
+1&2''ก
���ก,+��V'�4�0�'1
2  

)����ก
�"�ก[Y
4	5�,�&��
�� �&)!'�*�ก���1%"
Q�
''ก
��

�,�3, *!+/',�
U�,'�ก�6�
4	"��)�4	5�,�&�� 
Q���!2'�����1�2	�

�Y 10 ��� ����
,�
��W4กX�)����ก
!2���ก���4��
1&2 %"����ก����������
�3�23�ก��
��(����
'�!,�%ก��
 4�+� 3�2��1
2 ��4��0�'�4��� ���'�/0����!W�
!+��\ 4/0�'"�"�&"�)%�0'	m&�'� %�0'���ก�
&�[*"
U2�
ก������Q�
 4	5�!2�  

�' ก � � ก��� ) � � �� ก )� � , � 
� � W �� � 1 	 3 �2 3 �
'�!,�%ก��
4��0�'�4��� 3�2��'��-/�
/��(�E	 �E		ab� �!n
 
4ก2�'�� !E2/�
(��
 4��0�'���ก,�� *"
,���V'�!+��\ 1&2 �&)
���3%2
�,�&��4	5�
��4"0�'
4,�)ก+'� *"2����	m&�'�3%2
�
"�&"�)�&��
 %�0'���4��)ก�+� o"���ก	m&�'�p 3����ก��
ก+',�2���
3�2���"%
4/0�'ก��,��
 ��ec� 4/&�� 4,���,W- 
%�0'��%�� 4/0�'4/��
���
�����*"
4/��
���
,�)��

3%2*ก+1
2 *"
)��3�2����!W�!+��\ 3%2������ 3�2	�
ก'�
4��0�'�
�ก!+��\ 4�+� ��//�
�ก (��
�,�-"�
�ก %�2�!+��
/�
'���,W ��%�� *"
/�
*�+����	�
��� q"q  

�'ก��ก���)����ก)��
�	�
�)��-3����ก��*/�)-
'�ก&2�) �&)3�24	5�)�W+�)')+��*��*"
ก�&4�0�',& ���
�
U,
ก��)��,"�&1& 4/0�'3�2��ก[����U��%��� ก"�ก4ก"0�'� 
��&,�&�� ���
�U,
����U�����ก[�������	�ก 4'�,��"����)��
��ก'�&da����4	5��E4/0�'*ก2	�&da� ���)���ก[����4�0�'� ���
!�� �2'�
�� W+�)/)�(� q"q 

	a������/�1
2��ก�2')"�
�ก 4/��
��1�)1&2
���4V2���,&����4�
���ก!+��	�
4�6
�3�2*��)����ก ���
���3%2��1�)4%X����
,����OV'�)����ก�2')"� %�0'*��
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��ก3%2
���Y_�/ 4/0�'���U"U"�!
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�)��-
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4�6 *"

4/0�'ก��,+�''ก  
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�ก��ก�
!�2�%�0'�Y���-3%2
�ก��
	"Eก!2���ก
�กV��� �&)ก��3%2���
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�)��-��ก)����ก /�2'
����'����ก[-1
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��ก����E+1	&2�) *"

�ก��&��4������3�&2��!+��\ 4�+� 
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ก��4/�
	"Eก /�r��
ก��
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/�r��)����ก3%24	5�
'�!,�%ก��
4/0�'3�23����&2��6�"	��r�(��
  

'�ก�������
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Abstract 

The algae comprise a large, heterogeneous, 
and polyphyletic assemblage of relatively 
simple plants or thallophytes which lack 
differentiated roots, stems, and leaves, and 
have little in common except chlorophyll-a as 
their primary photosynthetic pigment.  

Most algae commonly occur in water, be 
it freshwater, marine, or brackish. They can 
also be found in almost every other 
environment on earth e.g. living lichen 
association on bark or even in extreme 
environment e.g. the algae growing in the 
snow, living in desert, and living in hot 
springs. In most habitats, algae function as the 
primary producers in the food chain, producing 
organic materials from sunlight, CO2, and 
water. They also produce the O2 necessary for 
the other organisms and over 40% of 
atmospheric CO2 is fixed by algae.  

About one third of the world plant 
biomass consists of algae. The world algal 
biodiversity from total 10 divisions is 
expected about 100,000-10,000,000 species. 
At present, the number of algal species 
reported in the world is estimated at 30,000-
40,000 while the number of species reported in 
Thailand is merely 1,600. Nevertheless, the 
number of algal strains preserved at the Algal 
Culture Collection (ACC), Microbiological 
Resources Centre (MIRCEN), TISTR (the 
biggest ACC in Thailand) is around 700. The 
mass cultivation of algae in Thailand was first 
carried out at Kasetsart University in the early 
1970s and supported by the German 
Government. At that period, green algae, 
Scenedesmus were cultured; the biomass 
obtained was used as protein source. In the 
mid 1990s, biofertilizer project (from N2-
fixing cyanobacteria or blue-green algae) and 
Spirulina project were established at TISTR 
and King Mongkut Institute of Technology, 
Thon Buri (KMITT), respectively.  

Since then it has been recognized that 
(micro) algae are important natural heritage 
that can be used in various fields e.g. 
agriculture, industry and environment. ACC 

was established in 1995 for ex situ conservation 
and sustainable utilization of algal bioresource 
in Thailand.  

The ACC’s research activities cover the 
research relevant to the collection (e.g. 
development of long-term preservation of 
microalgae) as well as applied research on 
utilization of microalgae in the field of 
biotechnology (with a special focus on agro-
biotechnology and food biotechnology) to build-
up (microalgal) bioresource-based bioeconomy. 
Our previous success on R&D of microalgae in 
the field of agro-biotechnology has been an 
exclusively transferred of biofertilizer 
production technology to SMEs. To expand the 
sustainable utilization of microalgae, screening 
programs have been set up for the selection of 
polysaccharide and agro-active compound-
producing strains.  

The ultimate goals are to develop soil 
conditioner and biopesticides (e.g. insecticide, 
algaecide, herbicide, and fungicide etc.) 
including plant growth hormone from 
microalgae. It has been found from the study that 
blue-green algal strains of the order Nostocales 
are a potent source for soil conditioner while the 
order Nostocales, Oscillatoriales and 
Stigonematales are potent sources for agro-
active compounds.  

The technology on production of soil 
conditioner from Nostoc strains is expected to be 
transferred in the near future. In the case of the 
R&D of microalgae in food biotechnology, 
recently the production technology of edible 
Nostoc-ball (so called “Muk Yok” in Thai) has 
been exclusively transferred to industry. It is 
obviously shown that the key success factors for 
sustainable utilization of algae, the natural 
heritage of Thailand for our prosperous future 
are the systematic study of algal biodiversity, 
the careful collection and conservation of algal 
bioresource and the capacity building in our 
own algal biotechnology. By these key success 
factors, algae may be a vital base of bioeconomy 
of Thailand. Besides the algae, the researchers 
who work in this field must show their 
willingness of innovator and entrepreneurship. 



 
Proceedings of the 11th BRT Annual Conference  
15-18 October 2007 Udonthani  

 48 

Key words: algae, biodiversity, bioresource, 
biotechnology, bioeconomy 
 
Introduction 

Nowadays, it is well accepted that 
biotechnology is a powerful tool for the well 
being and prosperous of mankind. 
Nevertheless, the success of biotechnology in 
developing new things (products, processes 
and innovations) is depending on the richness 
of biodiversity and the proper management of 
bioresources obtained from biodiversity. By 
these three key words, the sustainable 
bioeconomy-based development could be 
fulfilled. It has been recognized that above 
plants and animals, microorganisms including 
microalgae are important bioresources 
contributed to the progress of biotechnology. 
Above their crucial functions on ecological 
services (e.g. primary producer, supply of O2, 
purification of water and mineralization) algae 
especially, microalgae seem to be a novel 
source of organisms that increase their role 
more and more in biotechnology and 
bioeconomy development. Various kinds of 
consumer products from algae have been 
entered into the world market e.g. 
neutraceutical products from Spirulina, 
Chlorella, Dunaliella and Haematococcus, 
polysaccharides from Porphyridium and 
biofertilizers from various species of N2-fixing 
blue-green algae etc. The approximate sizes of 
the market for these algal products are from 
medium to large or about 5,000 to >10,000 
million baht (Benemann et al. 1987, 
Borowitzka 1992 and Yamaguchi 1997).  

The current report reviews the role of 
algal biodiversity and algal bioresources on the 
development of algal biotechnology and algae-
based economy of Thailand with a special 
focus on the conservation and R&D activities 
of the freshwater microalgal resources 
preserved at Algal Culture Collection (ACC), 
Microbiological Research Centre (MIRCEN), 
Thailand Institute of Scientific and 
Technological Research (TISTR).  
 
Algal biodiversity: the natural heritage for 
life 
 Water constitutes 99% of the living 
space on Earth so that there is plenty of room 
and time for algae to grow and evolve. The 
world algal biodiversity containing of 10 
divisions is expected about 100,000-
10,000,000 species and the number of algal 

species reported worldwide is estimated at 
30,000-40,000 (Norton et al. 1996) while the 
number of those reported in Thailand is only 
1,600 (Mahakhant, 2005). Algae are very 
important to other living organisms due to their 
functions in various geological processes. The 
photosynthesis of the blue-green algae 
(cyanobacteria) and later the eukaryotic algae 
produces oxygen gas in the atmosphere that 
supports life on this planet. Over 40% of the 
Earth carbon is fixed by photosynthetic algae 
(Bolin et al. 1977). The photosynthetic algae are 
also the main or only source of carbon for 
heterotrophic aquatic organisms including all 
those harvested by human. Their major use as 
seaweed is for human consumption with the total 
food crop worth over US$ 3 billion (Jensen 
1993). Furthermore, phytoplankton in the oceans 
represent a major sink for CO2, thus cope the 
problem of global warming.  

The importance of algal biodiversity in 
diverse habitats has been recognized. 
Microalgae, especially blue-green are important 
in many extreme environments such as alkaline 
lake or both hot and frigid deserts where small 
number of living organisms can survive. The 
ecological significance of algae in the soil has 
been known by their role on soil fertility and 
improvement of soil structure according to their 
abilities in N2-fixation and secretion of 
extracellular polysaccharides. It is obviously 
shown that algae are the vital fundamental 
heritage for the well being of global and 
mankind. 
 
Algal bioresources: the fundamental for 
sustainable development 
 Similar to other organisms, the greatest 
threat to algae is the widespread loss of their 
habitats resulting from environmental 
degradation, nutrient enrichment, changes in 
water quality, drainage scheme and urbanization. 
This has been the reason for the establishment of 
Algal Culture Collection (ACC) as an algal 
bioresources unit for ex situ conservation with 
the ultimate goal of sustainable utilization of 
these bioresources. In Thailand, Algal Culture 
Collection (ACC) was established in 1995 as a 
part of Microbiological Resources Centre 
(MIRCEN) at the Thailand Institute of Scientific 
and Technological Research (TISTR). At 
present, more than 700 local isolated freshwater 
microalgal strains (mostly belong to divisions 
Cyanophyta and Chlorophyta) have been 
preserved at ACC, TISTR. Over 400 strains are, 
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Table 1. Number of algae preserved and serviced at ACC-MIRCEN, TISTR 

Classes Number of genus Number of strains 
Cyanophyceae   30(30)*   496(237)* 
Chlorophyceae 20(16) 237(197) 

Total 50(46) 733(434) 
*(  ) number of genus/strains available for service 
 
 
Table 2. Diversity of algal genera and number of algal strains preserved at ACC-MIRCEN, TISTR 

Genus of Cyanophyceae No. of strains Genus of Chlorophyceae No. of strains 
Anabaena 30 Ankistrodesmus 6 
Aphanocapsa 5 Clamydomonas 2 
Arthrospira 1 Chlorella 40 
Calothrix 85 Chlorococcum 24 
Chlorogloea 4 Coccomonas 1 
Chroococcus 17 Coelastrum 32 
Cylindrospermum 2 Cylindrocapsa 1 
Dermocarpa 1 Didymocystis 3 
Fischerlla 24 Elaktothrix 5 
Gloeocapsa 3 Gloeocystis 5 
Hapalosiphon 42 Haematococcus 20 
Lyngbya 7 Monoraphidium 18 
Mastigocladopsis 1 Pediastrum 6 
Mastigocladus 6 Scenedesmus 54 
Merismopedia 1 Sphaerocystis 2 
Microcheate 2 Tetrachlorella 3 
Microcystis 3 Tetradesmus 7 
Myxosarcina 9 Ulothrix 6 
Nostoc 152 Cladophora 1 
Oscillatoria 20 Spirogyra 1 
Phormidium 14   
Plectonema 2   
Rivularia 2   
Scytonema 10   
Spirulina 3   
Stigonema 10   
Symploca 1   
Synechococcus 24   
Synechocystis 2   
Tolypothrix 13   

Total 496  237 
Grand total  733  

 
 
Table 3. Development of long-term preservation techniques for microalgal strains 

Survival (%)1  
Preservation 

technique 

 
Protectant 

 
Duration Blue-green 

algae 
Green algae 

Total 
survival 

(%) 
Cryopreservation 
(Watanabe and 

Sawaguchi,1995) 

10% DMSO 18 months 44/51 
(86) 

50/99 
(50) 

94/150 
(62.6) 

Encapsulation 
(Hirata et al, 1996) 

0.5 M sucrose 3 days 3/51 
(5.8) 

13/99 
(13.1) 

16/150 
(10.6) 

Freeze-drying 
(Tsura, 1973) 

10% skim milk immediately 4/51 
(7.8) 

11/99 
(11.1) 

15/150 
(10.0) 

Gelatin disc 
(Snell, 1984) 

5% inositol immediately 0/51 
(0) 

0/99 
(0) 

0/150 
(0) 

1 Number of survival strains/number of total strain tested (% of survival) 
 



 
Proceedings of the 11th BRT Annual Conference  
15-18 October 2007 Udonthani  

 50 

Fig. 1 Biofertilizer product “Alginure” developed 
from N2-fixing blue-green algae. 

readily available for culture service as listed in 
Table 1 and Table 2. These algal strains cover 
a wide range of known or potential 
applications in biotechnology, agriculture, 
environment and industry. The strains are 
subcultured to suitable solid or liquid media at 
appropriate time intervals. The list of service 
algal strains can be accessed from the TISTR 
website: http://www.tistr.or.th/mircen 
 

Algal biotechnology: the powerful tool for 
sustainable utilization of algal bioresources 
 Microalgal biotechnologies have 
attracted increasing interest since the 1980s. 
The number of patent rose from approximately 
77 over the period 1953-1980 to 194 over the 
period 1981-1993 (Sasson 1997). At present, 
over 450 titles are registered with WIPO (World 
Intellectual Property Organization) patents 
http://www.wipo.int/pctdb/en/range.jsp  

 

Past performance of algal biotechnology 
research, development in Thailand 
 In Thailand, the cultivation of algae was 
first carried out at Kasetsart University in the 
early 1970s and supported by the German 
Government. At that period, green algae 
Scenedesmus were cultured; to produce the 
biomass which was used as protein source. In 
the mid 1990s, biofertilizer project (from N2-
fixing cyanobacteria or blue-green algae) and 
Spirulina project were established at TISTR 
and King Mongkut Institute of Technology, 
Thon Buri (KMITT), respectively. The 
technology obtained from KMITT was 
transferred to “Neotech Co., Ltd in Ratcha 
Buri province. Currently, the biggest Spirulina 
farm in south-east Asia is Boonsom Farm 
located in Chiang Mai province, producing 
well-known neutraceutical “GD-1” brand from 
Spirulina using self-developed technology. 
 
Research, development and transfer of algal 
biotechnology at ACC, TISTR 

The ACC’s major activities cover the 
aspects of culture collection work, research 
relevant to the collection (e.g. development of 
long-term preservation of microalgae) as well 
as applied research on sustainable utilization of 
microalgae in the field of biotechnology. 
Research activities at ACC are divided into 
two aspects as follows:  
1) Research relevant to algal biodiversity and 
algal bioresources 

• Survey, collection and isolation of 
microalgae from both natural terrestrial and 
aquatic ecosystems. 
• Taxonomy of algae by morphology. 
• Development of long-term preservation 
techniques suitable for each group of algal 
bioresources. As the maintenance of algal strains 
by subculturing method for several times leads 
to the loss of genotypic and phenotypic types. To 
reduce these problems, long-term preservation 
techniques such as cryopreservation, 
lyophilization, encapsulation and gelatin disc 
have been applied. Cryopreservation technique 
using dimethyl sulfoxide (DMSO) as 
cryoprotectant is the most suitable technique for 
long-term preservation of algae as shown in 
Table 3 (Kunyalung and Mahakhant 2005, 
Mahakhant et al. 2005).  
2). Research, development and technology 
transfer on utilization of algal bioresources at 
ACC 

The applied researches and developments 
at ACC are focused on bioprospecting of algal 
bioresources for the production of useful 
compounds or useful products. The products, 
processes and innovations obtained will be 
transferred to SMEs for sustainable utilization.  

 
• Biofertilizer and soil conditioner from 

N2-fixing blue-green algae 
Previously, TISTR succeeded on 

transferring of biofertilizer production 
technology exclusively to SME, Algotech Co. 
Ltd. The biofertilizer, so called “Alginure” (Fig. 
1) has been used by Thai farmers in all regions, 
especially in the central part, the largest rice 
cultivation area in Thailand. The “Alginure” is 
composed of various strains of N2-fixing blue-
green algae (BGA), mostly attached (benthic) 
strains which can grow and provide nitrogen 
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Fig. 2. EPs produced by Nostoc sp. in liquid form 
(left) and dried form (right) 

Table 4. Biomass increment, polysaccharide production of selected algal strains1 

Strains Biomass increment 
(g(fw)/l) 

Polysaccharide 
(mg/g) 

Nostoc sp. TISTR 8290 29.07±1.13 124.86±2.74 
Nostoc sp. TISTR 8873 33.08±1.56 114.92±2.00 

Nostoc muscorum TISTR 8871 16.06±1.61 117.94±1.65 
Nostoc muscorum TISTR 9054 14.63±1.39 120.10±2.56 

1 Data analysed after 21 days of cultivation 
 
source along the duration of rice cultivation. 
The application of “Alginure” can reduce the 
chemical fertilizer consumption and cost of 30-
50% as well as decrease the adverse effects of 
chemical fertilizer on agricultural soil (e.g. 
compaction of soil) and aquatic ecosystems 
(e.g. toxic algal blooms due to eutrophication). 
In addition, “Alginure” has already received 
the Organic Agriculture Certification from 
Ministry of Agriculture and Cooperation. 

Nowadays, more than 50% of 
agricultural soil in Thailand has been widely 
destroyed and so classified as very low fertility 
soil (less than 1.5% organic matter content in 
soil). To improve soil fertility including 
restoration of soil resources, a project 
concerning the production of extracellular 
polysaccharides (EPs) from BGA (as soil 
conditioner) has been set up recently. The aims 
of this project are to construct soil structure 
and enhance soil organic matter by the 
addition of EPs continuously secreted from 
selected living BGA strains. In this project, 4 
algal strains of Nostoc were selected according 
to their fast growing and high capability of 
producing polysaccharide (Table 4). The 
performances of these 4 strains on the 
improvement of soil are now under 
investigation in both laboratory level and out-
door pot experiment prior to field trial. 

•  Agroactive compounds 
 To expand the sustainable utilization of 
algal biodiversity at ACC, a screening program 
has been set for the selection of agroactive 
compound-producing strains. The ultimate 

goals are to develop biopesticides (such as 
insecticide, fungicide and herbicide) including 
plant growth regulator from microalgae. The 
research program is actively conducted to 
investigate agroactive compounds produced by 
algal strains. The bioactivities of crude algal 
extracts have been tested against various groups 
of microorganisms including plant pathogenic 
microorganisms and insect pest. The results of 
the screening program showed that over 20% of 
the crude algal extracts expressed their 
bioactivities towards at least one microorganism 
(Table 5). It was found that most of the potent 
strains belong to family Stigonemataceae.  

From our screening results, three BGA 
strains, Hapalosiphon sp. TISTR 8252, 
Calothrix sp. TISTR 8906 and Hapalosiphon sp. 
TISTR 8225 were selected for further research 
and development on the productions of 
insecticide, fungicide and herbicide, 
respectively. 

•  Insecticidal compounds produced by 
Hapalosiphon sp. TISTR 8252  
 The crude extract of Hapalosiphon sp. 
TISTR 8252 was investigated for its insecticidal 
effect on important insect pest of Thailand 
(Polchai et al. 2002). The results obtained from 
the feeding test showed that crude extract of 
Hapalosiphon sp. TISTR 8252 exhibited 
antifeedant and insecticidal activities on cotton 
ballworms, Heliothis armigera Hübner and beet 
armyworm, Spodoptera exigua Hübner. The 
increased concentration of the crude extract 
associated with greater weight loss and also 
correlated to higher mortality. The antifeedant 
activity caused mortality due to starvation of 
larvae as they hardly ate the algal-extract applied 
leaves.  
 Long-term effect of crude extract in 1st 
instar of cotton ballworms expressed antifeedant 
activity which had an effect on the growth and 
development of larvae. Although the maximum 
weights of all treatments (0.2, 0.6, 1.0% w/v 
algal extract) did not differ from control, 
prolongation of larval stage of more than 4 days 
could be observed. One percent of algal extract 
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Table 5. Number of algal strains used in the screening for bioactive compounds and their results.  
(Mahakhant et al. 2004) 

Target organisms Total screening algal strains Inhibition (%) 
Bacteria1 84 55(64.48) 
Yeast2 43 9(20.93) 
Fungi3 71 50(70.42) 

Brine shrimp4 65 48(73.85) 
Insect pest5 65 12(18.46) 

Grass6 28 4(14.30) 
1 Bacteria – Bacillus subtilis TISTR 8, Escherichia coli TISTR 780, Pseudomonas aeruginosa TISTR 781, 
including cyanobacteria Anabaena siamensis TISTR 8012 and Microcystis aeruginosa TISTR 8325; 2Yeast –
Candida albicans TISTR 5239, C. krusei TISTR 5099, C. tropicalis TISTR 5045, Pichia membranaefaciens 
TISTR 5107, P. kluyveri TISTR 5150, Cryptococcus neoforman IFO 06121; 3Fungi – Aspergillus fumigatus 
TISTR 3396, A. fumigatus IFO 31952, A. niger TISTR 3390, Aurobasidium pullulans TISTR 3389, Chaetomium 
globasum TISTR 3340, Microsporum audoini IFO 8147, Trichophyton mentagophytes IFO 32412; 4Brine 
shrimp – Artemia salina; 5Insect pest – Spodoptera exigua, Grass_Oryza sativa PTT1 . 
 
could decrease 50% adult emergency of total 
number of larvae. 
 Insecticidal effect of crude extract in 2nd 
instar of beet armyworm indicated that the 
mortality of beet armyworm treated with 3-10 
% of the extract was 100% after 3 days and the 
larval weight was 5 times less than the control 
within 2 days, while 1% of crude extract and 
0.25% of commercial neem (Azadirachta 
indica Valeton) extract showed the similar 
results. At least 3% concentration of crude 
extract expressed an antifeedant activity in 3rd 
instar larvae as strong as 89-100%, while 1% 
algal extract and 0.25% of commercial neem 
extract showed the similar results. The results 
of pot experiments revealed that 5% algal 
extract had potential on controlling of beet 
armyworm. With this concentration, the 
average larval weight was 4 times less than the 
control and about 74% mortality was shown 
(Table 6) (Mahakhant et al. 2001).  
 Purification and elucidation of chemical 
structure of active compounds from the crude 
extract from Hapalosiphon sp. TISTR 8252 
led to the findings of other three active 
compounds, 12-epi-hapalindole C isonitrile, 
12-epi-hapalindole F isothiocyanate and 
hapalindole H. 
 The hapalindole is the class of alkaloids 
of mixed biogenesis, presumably derived from 
tryptophan and a monoterpene unit, found in 
some blue-green algae of Stigonemataceae 
(Klein et al. 1995). From previous studies, 
antifungal activities were reported from 12-
epi-hapalindole C isonitrile, 12-epi-
hapalindole F isothiocyanate and hapalindole 
H (Smitka et al. 1992; Stratmann et al. 1994 
and Klein et al. 1995). However, the report on 
insecticidal activity from BGA has been 

slightly described, Stratmann et al. 1994 found 
that lipophilic extract of Westiella intricata 
exhibited insecticidal activity against blowfly 
larvae. The larvicidal activity is basically 
initiated by N-methylwelwitindolinone C 
isothiocyanate. 

•  Fungicidal compounds produced by 
Calothrix sp. TISTR 8906  
 As in many countries in the world, mung 
bean and mung bean sprouts are among the most 
popular vegetables consumed in Thailand. 
Nevertheless, the supplies of mung bean 
production cannot meet the consumer’s demand. 
A major problem of mung bean cultivation is the 
infection by Macrophomina phaseolina (an 
important plant pathogenic plant fungus which 
causes various kinds of plant diseases such as 
stock rot in corn and sorghum, seedling rot in 
flax and charcoal rot in mung bean) from both 
soil-borne and seed-borne sources. As this 
fungus can destroy mung beans at each growing 
stage, mung bean production is significantly 
reduced. Nowadays, the public concern is 
seriously focused on alternative methods of pest 
control e.g. biopesticides from natural 
compounds to reduce our dependence on 
chemical pesticides.  
 An anti-fungal antibiotic was 
characterized from crude extract of Calothrix sp. 
TISTR 8906 with respect to an inhibition effect 
on M. phaseolina. The applications of crude 
extract for the control of charcoal rot disease in 
both laboratory and pot experiments were 
investigated (Mahakhant et al. 1999). At the 
laboratory scale, the effects of crude algal 
extract concentration on the inhibition of M. 
phaseolina infection in mung bean was studied 
at eight concentrations of crude algal extract 
ranging from 100-500 µg/seed. Control of M. 
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Table 6. Controlling of 2nd instar beet armyworm on field test pot by Hapalosiphon 8252 extract 
Treatment1 Mortality (%) Ave. wt. 

(mg/body) 
Control 0.0a 8.0a2 

Neem ext. 0.5% 27.7b 3.1b 

Algal ext. 1%3 31.9b 2.6c 

Algal ext. 3% 47.2c 2.5c 

Algal ext. 5% 74.3d 1.8cd 

Algal ext. 7%4 94.6e 1.3d 

15 replicate/treatment, 10 larvae/replicate; 2 initial average weight = 0.96 mg/larva; 3The activity of 100 mg of 
algal extract is equivalent to 1.16 mg standard gentamicin; 4necrosis of leaves were shown. 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 Chemical structures of insecticidal compounds produced by Hapalosiphon sp. TISTR 8252 
 
 
phaseolina at the seed level showed that the 
algal extract concentration of 250 µg/seed was 
the minimum inhibitory concentration that 
could express the same controlling effect as 
“mancozeb” (one of the most popular 
commercial fungicides used in Thailand) at the 
recommended dose of approximately 200 
µg/seed (3 g/kg seed) (Table 7). 
 The study on control of seed-borne and 
soil-borne charcoal rot disease by microalgal 
extract was conducted in pot experiments. 
Direct inoculation of fungus on mung bean 
seeds at the concentration of 500 c.f.u./seed 
(seed-borne model) expressed the same degree 
of infection as when the seeds were inoculated 
with a mixture of fungal inoculation and 
sterilized garden soil at the concentration of 
103 c.f.u./g soil (soil-borne model). It was 
obviously shown that crude algal extract at the 
concentration of 250 µg/seed expressed the 
same controlling effect as mancozeb at the 
recommended dose (200 µg/seed) in both the 
seed-borne and soil-borne model (Table 8). 
 Purification and elucidation of chemical 
structure of active compounds from the crude 
extract from Calothrix sp. TISTR 8906 led to 
the finding of active compounds belong to 
puwainaphycins (Fig. 3). More details of 
structures are under investigation. Previously, 
puwainaphycins A-E were reported as a potent 

source of cardioactive agent in isolated mouse 
atria (Moore et al. 1989 and Gregson et al. 
1992). 

• Herbicidal compounds produced by 
Hapalosiphon fontinalis TISTR 8225 
 Among the chemical pesticides imported 
to Thailand, herbicidal compounds shared the 
highest in both volume and value. To search for 
other alternative, the screening for herbicide-
producing algal strains and study on herbicidal 
activities has been recently conducted at ACC. 
More than twenty algal strains the crude extract 
of which previously shown algicidal effects were 
re-screened for their herbicidal effects toward 
grass plant. The herbicidal activities of the three 
selected algal strains are shown in Table 9. 
Hapalosiphon fontinalis TISTR 8225 showed 
the best on inhibition of grass root with the 
lowest EC50 of 2.6 g (algal dried weight)/l (80% 
methanol). Electron micrograph of grass root 
after exposed to crude extract of Hapalosiphon 
fontinalis TISTR 8225 indicated that it could 
cause the loose tip cells to come off, 
consequently their damage (Fig. 4). 

• Food product from Nostoc commune 
TISTR 8878 
Nostoc commune N2-fixing blue-green algae 
occurred on soil or rocky surface are one of the 
most popular edible algae among the local 
people in many parts of the world (Lembi and 

12-epi-hapalindole C isonitrile 12-epi-hapalindole F isothiocyanate hapalindole H 
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Fig. 3 Structure of puwainaphycin produced 
by Calothrix sp. TISTR 8913 

Table 7. Effects of crude algal extract concentration on the inhibition of Macrophomina phaseolina in mung 
bean seeds 

Treatment Mean no. infected seedings1 

Seed+fungus2     20.0d3 

Seed+algal extract4 (100 µg/seed)+fungus   12.4c 

Seed+algal extract (200 µg/seed)+fungus 6.2b 

Seed+algal extract (250 µg/seed)+fungus 1.6a 

Seed+algal extract (300 µg/seed)+fungus 1.2a 

Seed+algal extract (350 µg/seed)+fungus 1.0a 

Seed+algal extract (400 µg/seed)+fungus 1.0a 

Seed+algal extract (450 µg/seed)+fungus 0.4a 

Seed+algal extract (500 µg/seed)+fungus 0.0a 

Seed+mancozeb (200 µg/seed)5+fungus 0.0a 

1Means from 20 times of replication, each replication containing 20 seeds; 2Macrophomina phaseolina at the 
concentration of 500 c.f.u. seed-1; 3Any two means having a common letter of a, b, c or d are not significantly 
different at the 5% level of significance by Duncan’s multiple range test; 4Algal extract formulated using 
surfactant (0.1% Tween 20 (v/v)); 5Dose of mancozeb as recommended by Rohm and Haas Company. 
 
 
Table 8.  Effects of algal extract on the controlling of charcoal rot disease in mung bean seed cultivated in soil 

Fungal inoculation method Treatment Mean no. 
Infected Seedings1 

Direct inoculation (seed-borne) Seed+fungus2 1.55a3 

 Seed+algal extract4 (250 µg seed-1)+fungus4 0.40b 

 Seed+mancozeb (200 µg seed-1)+fungus 0.15b 

Mixing with soil (soil-borne) Seed+fungus5 1.55a 

 Seed+algal extract (250 µg seed-1)+fungus 0.30b 

 Seed+mancozeb6 (200 µg seed-1)+fungus 0.20b 

1Means from 20 times of replication, each replication containing six seeds; 2Macrophomina phaseolina at the 
concentration of 500 c.f.u. seed-1; 3Any two means having a common letter of a or b are not significantly 
different at the 5% level of significance by Duncan’s multiple range test; 4Algal extract at a concentration of 250 
µg seed-1 formulated by surfactant (0.1% Tween 20 (v/v)); 5Macrophomina phaseolina at a concentration of 103 
c.f.u. g-1 soil; 6Dose of mancozeb as recommended by Rohm and Haas Company. 
 
 
Waaland 1988). This alga has been consumed 
by Chinese people for more than thousand 
years. Chinese indigenous wisdom recorded 
that Nostoc could prevent cancer, gout, night 
blindness and other ailments (Huang et al. 
1998). The indigenous wisdom in north and 
north-eastern parts of Thailand believes that 
Nostoc can protect the gastro-intestinal system. 
The Japanese scientists have few reports on 
hypocholesterolemic and anti-colon tumor 
effects from Nostoc (Hori et al. 1994; 
Takenaka et al. 1997)).  
 ACC, TISTR was firstly supported by 
BRT to conduct the project “Research and  
development on food products from “Hed 
Lap” (Nostoc commune, Cyanophyta)” in 
2004. In this project “Hed Lap” (Nostoc 
commune TISTR 8299, north-eastern region 
isolate) was studied. A great deal of basic and 
applied knowledge was obtained from this 
project. One patent and 9 petty patents were 
submitted to Department of Intellectual 

Property. In 2007, ACC, TISTR has successfully 
developed the Nostoc-ball of various sizes from 
“Kai Hin” ( Nostoc commune TISTR 8878, 
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Table 9. Herbicidal activities of algal extracts on grass 
EC50

1 

g/l (80% MeOH) Algal strains 
Shoot Root 

Anabaena sp. TISTR 8077 12.02 4.2 
Hapalosiphon fontinalis TISTR 8225 17.0 2.6 
Oscillatoria sp. TISTR 8245 47.0 3.8 
150% effective concentration; 2Mean from 3 times of replication, each replication containing 10 plants 
 

 
Fig. 4 Electron micrographs of grass root after exposure to crude extract of Hapalosihon fontinalis TISTR 8225, 

control (A) and treatments (B, C), showing the loose off cells at root tip 
 
 
 
 
 
 

Fig. 5 The green-luster- Nostoc-ball or “Muk Yok” of the size 2 mm. (left) and 4 mm. (right) 
 
central region isolate). The Nostoc-ball 
contains no taste and odor which is suitable to 
develop to various kinds of food and 
beverages. Its morphology of green-luster-ball 
is also attractive to the consumers. TISTR 
succeeded on transferring of Nostoc-ball 
production technology exclusively to SME, 
Siam Nostoc and Microalgae Co. Ltd. under 
the trade name “Muk Yok” meaning jade pearl 
(Fig. 5). 

• Standard microalgal strains for the 
testing of  TIS 2321-2006 (2549) 
The market value of paint industry in Thailand 
is over 10,000 million baht/year and for export 
is over 3,000 million baht/year. Due to the 
high competition of this industry, TISTR and 
the Thai Industrial Standards Institute (TISI) 
established a project “Research on the 
Establishment of Thailand Standard Test 
Method for Determining the Resistance of 
Exterior Emulsion Paint to Algae” with 

financial support from BIOTEC and private 
companies in paint and biocide industries. As a 
result, the Thai Industrial Standard, TIS 2321-
2006 (2549): Weather Resistant Emulsion Paints 
was established. In this TISI’s standard, 3 
problematic microalgal strains (Fig. 6) showing 
the highest occurring frequency on paint isolates 
under the project “Survey and Collect of 
Microalgal Strains from Natural Sources” (with 
financial supported by BRT) have been selected 
and used as Thailand Standard Strains. At 
present MIRCEN, TISTR has provided the test 
for this TISI’s standard for paint and related 
industries. 
 
Future challenges for our algal natural 
heritage: the TISTR aspects 
 Nowadays, microalgal products e.g. food 
supplement from Chlorella, Dunaliella, 
Spirulina and Nostoc including biofertilizer from 
various strains of N2-fixing BGA etc. have been 

 
 
 
 
 
 
 

Fig. 6 The three Thailand standard microalgal strains applied in the TIS 2321-2006 (2549) test 

Phormidium angustissimum TISTR 8979 Nostoc paludosum TISTR 8978 Chlorococcum sp. TISTR 8973 
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widely available in many countries around the 
world. Many businesses have been involved 
with cultivation and production of algal 
products. For example, Cyanotech Corporation 
has been registered in NASDAQ Capital 
Market. In Asia, algae biotechnology in China 
has rapidly developed. Nevertheless, 
comparing to products from other groups of 
microorganisms (bacteria, yeast and fungi), the 
algal products have indicated far less 
development than others.  

 From our study, it is obviously evident 
that microalgae, particularly blue-green algae 
are the potential sources of useful compounds. 
To maximize the sustainable utilization of 
algal biodiversity and bioresources for algal 
bio-based economy, three main aspects have 
been considered, firstly, algal biodiversity, 
secondly, ex situ conservation of algal 
bioresources and thirdly, algal biotechnology 
for the development of large-scale cultivation 
and production of useful products. The fact 
that there are a number of algal strains used in 
screening program related to success in 
obtaining the most potent strain while the 
development of cultivation techniques 
especially large-scale biomass production will 
breakthrough the commercial scale of 
production. 
 As the largest ACC in Thailand with the 
aims to improve the development and 
sustainable utilization of algal biodiversity, our 
future challenges are as follows: 
- Enhancement in both quality and quantity of 
algal strains preserved at ACC by improving 
the isolation, the cultivation and the long-term 
preservation techniques to increase the number 
of high quality strains and diversity of algae 
besides the cyanophyta and chlorophyta 
groups that can be cultured and retained for 
both service and research activities. 
- Application of molecular techniques to 
identify taxonomic and phylogenic studies of 
the algal strains preserved. 
- Research and development on algal biomass 
production and formulation of algal products 
for the commercial scale. 

There is capacity (or capability) building 
by creating collaboration network with 
research institutes or faculties or universities of 
other relevant fields to enhance and expand 
algal biotechnology for the developments of 
product, process and innovation. 
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ABSTRACT 

There are currently 33 species of native 
jasmine of Thai origin whereas 200 species are 
growing throughout worldwide. Jasmine is 
characterized by its woody climber and scandent 
shrub. The habitats and distribution areas are at 
all altitude across the country ranging from  high 
mountains in the north to lower and plain regions 
in the central and also including the islands in the 
Gulf of Thailand and along the Andaman coast in 
the south. The centre of genetic diversity has 
been discovered in the national parks and wildlife 
sanctuaries such as Khao Yai, Khao Luang, Doi 
Suthep-Pui, Kaeng Krachan, Doi Chiang Dao, 
Khao Soi Dao, Ton Nga-Chang water fall, Ko 
Chang and Huai Kha Khaeng.  

All native jasmine possesses sweet 
fragrance not including Pan Yi jasmine or  
Jasminum nobile subsp. rex, the biggest jasmine 
flower in the world. The classification of jasmine is 
practically identified by its leave formation e.g. 
simple leave or compound leave, penninerved 
leave or prominent basal veined leave. The later 
criteria of jasmine classification are performed by 
flower formation such as calyx tube, calyx lobe, 
corolla tube and character of corolla lobe. The 
number of corolla lobes varies in native jasmine 
species. Thus, this can not be used for 
classification. While some native jasmine species 
are confusingly called depending each region 
since there has been some similar common name 
locally. In the past, Thai selected the best jasmine 

species from jungle regarding of its mild fragrance, 
beautiful flower and practical in use. One jasmine 
species may possess variable characteristics 
depending on eco-type. Flower-rich jasmine species  
are scientifically named Jasminum  scandens, J. 
decussatum, J. multiflorum and J. anodontum and 
some other jasmine having long flowering season 
such as J. anodontum, J. decussatum, J. 
multiflorum, J. funale subsp. funale, J. elongatum 
and J. nobile subsp. rex .The mildest fragrant 
jasmine species are namely J. decipiens, J. 
rambayense, J. syringifolium, J. adenophyllum and 
J. anodontum. The most popular native species for 
cultivation are in the best order from J. muliflorum, 
J. adenophyllum, J. scandens and J. decussatum.  

The conventional uses of jasmine flowers in 
ancient time were as for decoration (in the north, 
the central and the east of the country), floating 
jasmine blossom in drinking water (in the central 
and the east), heart stimulated herb powder (in the 
central and the east), medicinal herb (in the 
northeast) and local vegetable (in the north). There 
was no evidence of jasmine use in the south. 

The development of jasmine species from 
native plant to economical added value species 
required some criteria of decoration and fragrance 
characteristics as follows: compacted shrub or less 
climbing character, long period or all year round 
flowery period, mild fragrance blossom, blight yellow 
or violet petal (besides pure white one) At present, 
jasmine flowers have been further developed for 
aromatic essential oil, perfume and spa applications. 
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)#ก:ef7#3.gbd9hga&+6b:i#;>jkd9:.23+,1c19

5c*1_#c%$ !#37-=3&gbd9>#)#กก#.&_#;>j>#l^j:.25*^&/
l&ก()ก#.-8#9m >#ก3ก(&4'#>!#>#."kd9ก_#1%9ก#.
n1(-kd9:i# d6ก+%a9ก#.3ก(c;o:i#l&0-812:̀ .'>+%a9ก#.
&_#hga&+6b:i#>#!.j#9+6bd*p8d#,%* +_#hga&+6b3h#2:1pก012+_#
"&& !.j#9!"#&+6b .#^ก#.012d8#93กq$&a_ #  r1r  
!(b93718#&6a1j'&3:s&!#37-=!_#4%f+6b+_#l7j+.%h*#ก.:i#;>j
!pf3!6*;: t\b9!89n1ก.2+$-#>># 4gd+_#l7j!u#h
!(b90'c1jd>3:16b*&0:19 5c*3vh#2d*8#9*(b9hga&+6b:i#+6b
3:s&-j&&a_#1_#?#. d6ก+%a93:s&!#37-=!_#4%f+6b+_#l7j4'#>
71#ก71#*kd9h..whg^1c)_#&'&19 7.gdlก1j 
!pfh%&?=/  

>21(hga&3>gd93:s&;>jcdก7d>+6bk\a&ก.2)#*d*p8+%b'
:.23+, "gd;cj'8#3:s&+.%h*#ก.?..>^#-( 7.gd>.cก
+#9'%x&?..>+6b$..h^&;+*;cjl^j:.25*^&/l&
^6'(-:.2)_#'%& !g$!#&>#"\94&;+*l&*=4:e))=$%& >21(
$#9^&(c>6^gbdd*p8l&'..w4c6;+*>#-%a90-8!>%*5$.#w 
>63.gbd9.#'3ก6b*'kjd9ก%$-%'124.3c8&m +6b4&;+*.pj)%กก%&
c6 d6ก+%a94&;+**%9>64'#>:.2+%$l) 012719l71l&
ก1(b&7d>d%&3:s&d>-2kd9cdก>21( .'>+%a9>6ก#.&_#
>21(>#l^jl&9#&$=f 9#&>941 012:.23hw6-8#9m t\b9
l7j+%a94'#>!'*9#> 4'#>7d> 3h(b>4'#>3^gbd"gd012
4'#>,%กc(y!(+?(yl7jก%$h(?6ก..>&%a&m 

:e))=$%&ก#.l^j:.25*^&/)#ก>21(hga&3>gd9>6
48d&kj#9&jd* !#37-=d#)3&gbd9>#)#ก>21(hga&3>gd93.(b>
7#*#ก>#กk\a& $#9^&(c3:s&hg^"(b&3c6*' (Green, 
2000) t\b9d*p8l&!u#h+6b7#*#ก $#9^&(cก_#1%9lก1j 
!pfh%&?=/ 7.gd$#9^&(c;>848d*3:s&+6b.pj)%ก7.gd;>848d*
;cj.%$4'#>!&l) t\b97#ก1231*7.gd:18d*l7jd*p8l&
!u#h3^8&&6a-8d;: >21(hga&3>gd9)27#*#ก>#กk\a&012
d#))2!pfh%&?=/;cj l&!8'&ก#.3.6*ก^gbd>21(hga&3>gd9+6b
3:s&u#z#;+* *%9>64'#>!%$!&d*p8>#ก 3&gbd9)#ก^gbd
hga&3>gd97.gd^gbd+jd9"(b&kd9>21(0-812^&(c >6^gbd3.6*ก
ta_#ก%&71#*^&(c 3^8& >21(:i# >21(31gad* 3k6a*'9p 012 
;!j;ก8 3:s&-j& t\b9)23:s&:ef7#-8dก#.&_#>#3:s&'%-"=c($
7.gd3:s&!>=&;h. 3h.#2>%ก>6ก#.l^jn(c^&(c t\b90-812
^&(c)2>64=w!>$%-(+#9!>=&;h.+6b0-ก-8#9ก%&  

ก#.,\กz#.#*123d6*c0121%กzw2kd9>21(
hga&3>gd90-812^&(c 01j'3n*0h.8l7j4'#>.pj0ก8&%ก3.6*& 
&(!(- &%ก,\กz# 012npj!&l)+%b';: .'>+%a9>6ก#.'()%*
,%ก*u#h012ก#.l^j:.25*^&/kd9>21(hga&3>gd90-812
^&(c )23:s&0&'+#9l7j!#?#.w^&37q&4'#>!_#4%f 012
&(*>&_#;::1pก316a*9 .'>+%a9l^j:.25*^&/>#กk\a& >21(
hga&3>gd9d#))2ก1#*3:s&hg^3,.z{ก()l&d&#4- t\b9)2
^8'*l7j;>8!pfh%&?=/ 0123:s&ก#.d&=.%กz/>21(hga&3>gd9;cj
d*8#9*%b9*g&012;cjn1c6*(b9 
 
ก��'�(#��ก<�� 

>21( (jasmine) 3:s&h..w;>j+6bd*p8 l&'9,/ 
Oleaceae l&!ก=1 Jasminum +%b'51ก>6d*p8 200 ^&(c 
(Green, 2000) !_#7.%$l&:.23+,;+*>6>21(hga&3>gd9 33 
^&(c (species) 8 ^&(c*8d* (subspecies) 012 4 h..w
;>j (varieties) (Green, 2000 & Prachaya et al., 2004) 
>21(>6"(b&ก_#3&(cก.2)#*d*p8+%b':.23+,&%$-%a90-8*dccd*
!p9l&u#437&gd u#4-2'%&ddก3v6*937&gd 19>#"\9+6b.#$
1=8>u#4ก1#9 u#4-2'%&ddก ;:)&"\9u#4l-j >6ก.2)#*
h%&?=/+%a9$&up3k#!p9 +6b.#$-b_# 012-#>3ก#2-8#9m +%a9l&
~e�9d8#';+* 012~e�9+231d%&c#>%& (:�*2, 2549 ก.) 

>21(hga&3>gd9kd9;+*>6^gbd3.6*ก0-ก-8#9ก%&
c%9-8d;:&6a (ก.>:i#;>j, 2544 012 Prachaya et al., 2004) 
1. Jusminum adenophyllum Wall. ex C.B. Clarke 

>21('%1*/  
2 J. annamense Wernham subsp. annamense  

;ก.ก.%& 012 J. annamense Wernham subsp. kerrii 
(Bhatnagar) P.S. Green  >21(7>d4#./ 

3. J. anodontum Gagnep.  ;!j;ก8กj#&0c9 
4. J. attenuatum Roxb. ex G. Don  >21(3"# 
5. J. calcicola Kerr 3!6a*'-j& 
6  J. coarctatum Roxb. var. coarctatum 34.gd7&#>

kjd 012 J. coarctatum Roxb. var. vanprukii (Craib) 
P.S.Green >21(:i# 

7. J. cordatum Ridl.  >21(^j#9 
8. J. craibianum Kerr >21(k& 
9. J. decipiens P.S. Green >21(up71'9 
10. J. decussatum Wall. ex G. Don  3k6a*'9p 
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11. J. dispermum Wall. subsp. forrestianum 
(Kobuski) P. S. Green  >21(cd* 

12. J. elongatum (Bergius) Willd. >21(;!j;ก8 
13. J. extensum Wall. ex G. Don  >21(3dก# 
14. J. flexile Vahl >21(0>80-9 
15  J. funale Decne. subsp. funale  ;!j;ก8l$>%& 012
J. funale Decne. subsp. sootepense (Craib) 
P.S. Green >21(&ก 

16. J. harmandianum Gagnep.  ;!j;ก8 
17. J. kedahense (King & Gamble) Ridl.  

>21(l$3.6*' 
18. J. lanceolaria Roxb. subsp. lanceolaria  

>21('%1*/31qก 012 J. lanceolaria Roxb. subsp. 
scortechinii (King & Gamble) P.S. Green >21(
'%1*/&jd* 

19. J. latipetalum C. B. Clarke >21(3716b*> 
20. J. laurifolium Roxb. var. laurifolium  >21(1d 012 
J. laurifolium Roxb.  var. brachylobum  Kurz 
>21(.2$_# 

21. J. maingayi C.B. Clarke >21(:p& 
22. J. multiflorum (Burm.f.) Andr. >21=16 
23. J. nervosum Lour. 3k6a*'9p31qก 
24. J. nobile C.B. Clarke :e&7*6 
25. J. perrisanthum P.S. Green >21(up4# 
26. J. pierreanum Gagnep.   >21(: ̀
27. J. rambayense Kuntze >21(._# 
28. J. rufohirtum Gagnep. >21(k&*#' 
29. J. scandens (Retz.) Vahl 3!6a*'n6 
30. J. siamense Craib >21(!*#> 
31. J. stellipilum Kerr >21(71%9!'& 
32. J. syringifolium Wall. ex G. Don 3k6a*'9pl$071> 
33. J. undulatum Ker Gawl. >21(316b*> 
 
l&)_#&'&>21(hga&3>gd9+6b>6d*p8 33 ^&(c >6>21("(b&3c6*' 
(endemic species) )_#&'& 5 ^&(c (Green, 2000) ;cj0ก8 
1. J. calcicola  Kerr  3!6a*'-j& 
2. J. siamense  Craib  >21(!*#> 
3. J.annamense Wernham subsp. kerrii 

(Bhatnagar) P.S. Green  >21(7>d4#./ 
4. J. perrisanthum  P.S. Green  >21(up4# 

5. J. stellipilum  Kerr  >21(71%9!'& 

l&ก#.)%c)_#0&ก^&(ckd9>21(hga&3>gd9 >%กl^j
1%กzw23c8&l&ก#.)_#0&ก (Green, 2000) 5c*3.6*9
-#>1_#c%$ c%9&6a 

1. l$ >6ก#.0*กก1=8>3:s&l$3c6b*' 012l$:.2กd$ 
2. 3!j&0k&9l$ >6ก#.0*ก3:s&ก1=8>+6b>63!j&0k&9l$3c8&
3+8#ก%& 0123c8&3vh#24p80.ก 
3. ก16$316a*9 >6ก#.0*ก3:s&ก1=8>+6b>64'#>*#'kd971dc
ก16$316a*9012t6bก16$316a*93+8#ก%& 012ก1=8>+6b>64'#>*#'
kd9t6bก16$316a*9*#'ก'8#7.gd!%a&ก'8#71dcก16$cdก 
4. ก16$cdก >6ก#.0*ก3:s&ก1=8>+6b>64'#>*#'kd971dc
ก16$cdก012t6bก16$cdก-8#9ก%& 

ก#.l^j:.25*^&/)#ก>21(l&:e))=$%& !8'&l7f8>%ก
l^j>21(^&(c7.gd!#*h%&?=/&_#3kj#)#ก-8#9:.23+, 3^8& 
>21(1# >21(tjd& >21(v%-. h=+?^#c h=+?^#c71'9 012
>21(71'9 3:s&-j& !8'&>21(hga&3>gd9>6ก#.l^j:.25*^&/
48d&kj#9&jd* >6ก#.&_#>#l^j:.25*^&/3h6*9;>8ก6b^&(c
3+8#&%a& (:�*2, 2549 k., Ellison, 1995) ก#.3n*0h.8
4'#>.pj3.gbd9>21(hga&3>gd9>6l&7&%9!gdd&=ก.>'(?#&hg^
d%กz. ก ;cj0ก8 ;ก.ก.%& r1r (.#^$%w�(-*!"#&, 2547
ก.) 012l&7&%9!gdd&=ก.>'(?#&hg^d%กz. k ;cj0ก8 3k6a*'9p 
0123k6a*'9p31qก r1r (.#^$%w�(-*!"#&, 2547k.)  
 
(�'=&��
<�>� 
1. 3hgbd,\กz#kjd>p107189h%&?=ก..> 012ก#.ก.2)#*

h%&?=/kd9>21(hga&3>gd9l&:.23+,;+* 
2. 3hgbd,\กz#3+4&(4cj#&ก#.k*#*h%&?=/ 012ก#.:1pก

316a*9+6b37>#2!> 
3. 3hgbd,\กz#,%ก*u#h012ก#.l^j:.25*^&/kd9>21(

hga&3>gd9 
4. 3hgbd3-.6*>kjd>p1!_#7.%$"8#*+dc3+45&51*6!p8

34.gdk8#*;>jcdก7d>54.9ก#. BRT 
5. 3hgbd3-.6*>kjd>p1!_#7.%$)%c+_#7&%9!gdก#.h%x&#

.p:0$$ก#.l^j:.25*^&/kd9;>jcdก7d> 
 

(�$%ก���?ก@� 
1. ก���(*�(�����C	����D�� 3:s&ก#..'$.'>.#*9#&
ก#.!_#.')>21(kd9&%ก!_#.')l&^8'9+6bn8#&># 012>6ก#. 
)%c)_#0&ก^&(c5c*l^jkjd>p1 c%9&6a 
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1.1 Flore Siamensis Enumeratio. Vol. 1 Part 1-
4. (Craib, 1925-1931) 

1.2 Oleaceae. In: Santisuk T, Larsen K. Eds. 
Flora of Thailand, 7: 271-340. (Green, 
2000) 

1.3 Jasminum rufohirtum Gagnep. a new record 
for Thailand. In: Thai For.Bull. (Bot.) 32:146-
148.2004. (Prachaya et al., 2004) 

1.4 ^gbdh..w;>j0789:.23+,;+* 3-q> !>(-(&%&+&/ 
v$%$0กj;k3h(b>3-(> h.,. 2544 (ก.>:i#;>j, 
2544) 

2. ก���?ก@��������% �F	"�ก�
#�����$&� 

2.1 ,\กz#)#ก07189+6b 3:s&,p&*/ก1#94'#>
71#ก71#*+#9h%&?=ก..> 5c*l^jkjd>p1hga&{#&
+6b>6 01j'3c(&+#9;:!_#.') 012.'$.'>kjd>p1
u#4!&#>l&hga&+6b,\กz#)_#&'& 16 0789 ;cj0ก8 
d=+*#&0789^#-(3k#l7f8 3k-.%กz#h%&?=/!%-'/:i#
up3k6*' d=+*#&0789^#-(cd*d(&+&&+/ !"#&6
'()%*!(b90'c1jd>!20ก.#^ d=+*#&0789^#-(cd*
!=3+h-:=* 3k-.%กz#h%&?=/!%-'/:i#cd*3^6*9c#' 
3k-.%กz#h%&?=/:i#3k#!d*c#' 3k-.%กz#h%&?=/:i#
7j'*k#0kj9 d=+*#&0789^#-(hph#& d=+*#&
0789^#-(&a_#7&#' d=+*#&0789^#-(upก.2c\9 
d=+*#&0789^#-(3k#71'9 d=+*#&0789^#-(0ก89
ก.2)#& d=+*#&0789^#-(3k#!#>.jd**dc 3k-
.%กz#h%&?=/!%-'/:i#5-&9#^j#9 0123k-.%กz#h%&?=/
!%-'/:i#3k#$..+%c (3k#^8d9)  

2.2 3กq$-%'d*8#9ก(b9 *dc -j&ก1j# 0123>1qch%&?=/>#
,\กz#cj#&ก#.k*#*h%&?=/012ก#.:1pก316a*9 

3. ก���?ก@�����	��H	�� 

3.1 ,\กz#cj#&ก#.k*#*h%&?=/+6b37>#2!>l&0-812'(?6 
3.2 ,\กz#cj#&ก#.:1pก316a*9 
3.3 ,\กz#cj#&,%ก*u#h012ก#.l^j:.25*^&/ 

4. ก���'�%������C	��� �ก���
���
��
�� 
4.1 3-.6*>kjd>p1!_#7.%$"8#*+dc3+45&51*6!p8

34.gdk8#*;>jcdก7d>54.9ก#. BRT 
4.2 3-.6*>kjd>p1!_#7.%$)%c+_#7&%9!gdก#.h%x&#

.p:0$$ก#.l^j:.25*^&/kd9;>jcdก7d> 

J	ก��(�#�� 
1. ก��ก�
#�����$&�����
	��������������
������ 

(-#.#9+6b 1) 
2. �C���ก	���F"�>(��F	�กF	��������$&ก���  

(-#.#9+6b 2) 
3. ก���������$&��	
ก���	Cก�	%��� 

3.1 ก#.k*#*h%&?=/ 
)#กก#.+c1d9k*#*h%&?=/>21(hga&3>gd90-812^&(c 

h$'8#+=ก^&(c!#>#."k*#*h%&?=/;cj5c*'(?6ก#.:eก^_# 
ก#.-d& 012ก#.3h#23>1qc 

3.2 ก#.:1pก316a*9 
)#กก#.+c1d9:1pก316a*9 2 '(?6 4gdก#.:1pก316a*9

3:s&;>jก.2"#9  012ก#.:1pก316a*919l&0:19ก1#90)j9 
h$'8#0-812^&(c>64'#>37>#2!>-8dก#.:1pก316a*9 c%9&6a 

3.2.1 ก#.:1pก316a*93:s&;>jก.2"#9  
^&(c+6b>64'#>37>#2!>>6d*p8 10 ^&(c ;cj0ก8 J. 

adenophyllum, J. decipiens, J. decussatum, J. 

funale subsp. sootepense, J. multiflorum, J. 

nervosum, J. nobile, J. rambayense, J. scandens 
012 J. siamense  

3.2.2 ก#.:1pก316a*919l&0:19ก1#90)j9  
h$'8#+=ก^&(c>64'#>37>#2!>-8dก#.:1pก19

0:19ก1#90)j9 01j'>6ก#.-%c0-89l7j+.9h=8>ก1>3:s&t=j> 
7.gd:18d*l7j>6ก#.31gad*;-8.%a'7.gdt=j> 

4. ��ก�����	
ก���
���
��
�� 
4.1 ก#.l^j:.25*^&/cj#&!>=&;h. 

)#กkjd>p1kd97>dhga&$j#& h$'8#>6ก#.&_#>21(
hga&3>gd9>#l^jl&-_#.%$*#hga&$j#& ;cj0ก8 ;!j;ก8กj#&0c9 
l&-_#.%$*#hga&$j#&d6!#&l^j.#ก-j>&a_#cgb> 0กj:'cก.2cpก 
(4w23u!%^,#!-./ >7#'(+*#1%*>7(c1. 2538.) >21('%1*/
31qก l&-_#.%$*#hga&$j#&d6!#&l^j.#ก-j>&a_#cgb> 0กj;kj 
(>p1&(?(>7#'(+*#1%*>7(c1. 2546.) >21(._# l&-_#.%$*#
hga&$j#&kd9t#;ก ก(&.#ก!c3:s&*#4=>ก_#3&(cl&!-.6 
(4w23u!%^,#!-./ >7#'(+*#1%*>7(c1. 2538.) 012
3k6a*'9p l&-_#.%$*#;+*5$.#w l^jcdกn!>l&*#$_#.=9
7%'l) &dก)#ก&6a*%9h$'8#>6ก#.l^j>21(hga&3>gd93:s&
!>=&;h..8'>ก%$!>=&;h.dgb&m l&-_#.%$*#0-812k&#&
3:s&)_#&'&>#ก 5c*d#))2!#>#."&_#>#h%x&# 
-8d*dc 0-8-jd9>6.#*9#&ก#.-.')!d$+#9cj#&3u!%^
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-#.#9+6b 1. ^&(c ก#.ก.2)#*h%&?=/ 012�cpddกcdกkd9>21(hga&3>gd9  


� �(������<'�� 
� ���� �F	"�ก�
#�����$&� (#��F(�H) MHCH�ก 

1. J. adenophyllum   >21('%1*/ hg^:1pก+%b':.23+, ก.*.->6.4. 
2.1 J. annamense   subsp. 
annamense   

;ก.ก.%& !ก1&4. )%&+$=.6 -.#c -.4.-h.*. 

2.2 J. annamense  subsp. kerrii >21(7>d4#./ 7&d94#* !ก1&4. &4.h&> >=กc#7#. -.4.-?.4. 
3. J. anodontum   ;!j;ก8กj#&0c9 ^%*up>( &4..#^!6># !.2$=.6 ^1$=.6  )%&+$=.6

:.2)'$46.6k%&?/ 
h.4.-ก.4. 

4. J. attenuatum   >21(3"# 3^6*9l7>8 1_#:#9 ก_#0h93h^. &8#& -.4.-?.4. 
5. J. calcicola   3!6a*'-j& 1_#:#9 1h$=.6 !.2$=.6 ก#f)&$=.6 ?.4.-ก.h. 
6.1 J. coarctatum  var. 
coarctatum   

34.gd7&#>kjd 3^6*9l7>8 1_#:#9 h(zw=51ก )%&+$=.6 ก#f)&$=.6
&4..#^!6>#  &4.,.6?..>.#^  !9k1# 

>6.4.-h.4. 

6.2 J. coarctatum var.  
vanprukii 

>21(:i# 3^6*9.#* 1_#:#9 0h.8 31* kd&0ก8& !.4.-?.4. 

7. J. cordatum   >21(^j#9 !=.#z�./?#&6 up3กq- !9k1# >(.*.-!.4. 
8. J. craibianum   >21(k& 3^6*9l7>8 0>8�8d9!d& 3h^.$p.w/ &4..#^!6># 3>.*.-h.4. 
9. J. decipiens   >21(up71'9 31* &4..#^!6># ก.4.-ก.*. 
10. J. decussatum   3k6a*'9p 0>8�8d9!d& 3^6*9l7>8 !.2$=.6 ก#f)&$=.6 .#^$=.6 

:.2)'$46.6k%&?/ ^=>h. .2&d9 -.%9 
>.4.->6.4. 

11. J. dispermum  subsp. 
forrestianum 

>21(cd* 3^6*9l7>8 >6.4.-h.4. 

12. J. elongatum >21(;!j;ก8 3^6*9l7>8 0>8�8d9!d& 31* 3h^.$=.6 !=.#z�./?#&6 
&4.,.6?..>.#^ -.%9 &.#?('#! 

>6.4.-3>.*. 

13. J. extensum >21(3dก# 3^6*9l7>8 0>8�8d9!d& ก.4.-3>.*. 
14. J. flexile   >21(0>80-9 3^6*9l7>8 h.*. 
15.1 J. funale subsp. funale   ;!j;ก8l$>%& 3^6*9l7>8 -#ก &4.!'..4/ ^%*up>( ก#f)&$=.61h$=.6 

^1$=.6 .2*d9 h%99# !9k1# 
!.4.--.4. 

15.2 J. funale subsp. 
sootepense 

>21(&ก 3^6*9l7>8 1_#hp& 0h.8 &4.!'..4/ ^%*up>( 1h$=.6 
ก#f)&$=.6 :.2)'$46.6k%&?/ 

>(.*.-ก.4. 

16. J. harmandianum   ;!j;ก8 3^6*9l7>8 1_#:#9 ^%*up>( &4..#^!6># ก#f)&$=.6 
!.2$=.6 .#^$=.6 3h^.$=.6 h%+1=9 

h.4.-ก.4. 

17. J. kedahense   >21(l$3.6*' &4..#^!6># ^=>h. .2&d9 h%99# :e--#&6 ?.4.->.4. 
18.1 J. lanceolaria  subsp. 
lanceolaria   

>21('%1*/31qก 3h^.$p.w/ ^%*up>( &4..#^!6># h.4.-ก.4. 

18.2 J. lanceolaria  subsp. 
scortechinii 

>21('%1*/&jd* 3^6*9l7>8 ,.6!23กz &4..#^!6># -.4. 

19. J. latipetalum   >21(3716b*> ก#f)&$=.6 ก.h. 
20.1 J. laurifolium  var. 
laurifolium   

>21(1d )%&+$=.6 !9k1# >6.4.-3>.*. 

20.2 J. laurifolium  var. 
brachylobum   

>21(.2$_# 0>8�8d9!d& .#^$=.6 ก#f)&$=.6 >6.4.-3>.*. 

21. J. maingayi   >21(:p& !-p1 up3กq- 3^6*9l7>8 >.4.-ก.h. 
22. J. multiflorum >21=16 hg^:1pก+%b':.23+, ก.*.->.4. 
23. J. nervosum 3k6a*'9p31qก 3^6*9l7>8 1_#hp& &8#& 31* &4..#^!6># ^1$=.6 -.#c >6.4.-3>.*. 
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� �(������<'�� 
� ���� �F	"�ก�
#�����$&� (#��F(�H) MHCH�ก 

d=+%*?#&6 ^=>h. h%99# h%+1=9 -.%9 
24. J. nobile   :e&7*6 )%&+$=.6 -.#c ก.h.->6.4., ก.*.--.4. 
25. J. perrisanthum   >21(up4# &8#& ก.h. 
26. J. pierreanum >21(:̀ 3^6*9l7>8 -#ก &4..#^!6># ก#f)&$=.6 ก.4. 
27. J. rambayense   >21(._# 31* $=.6.%>*/ h%99# h%+1=9 !9k1# :e--#&6 ก.4.--.4. 
28. J. rufohirtum >21(k&*#' &8#& >6.4.-h.4. 
29. J. scandens 3!6a*'n6 31* 3h^.$p.w/ ^%*up>( &4..#^!6># 1_#:#9 3^6*9l7>8 

:.#)6&$=.6 !.20กj' :.2)'$46.6k%&?/ 
>.4.->6.4. 

30. J. siamense   >21(!*#> 0>8�8d9!d& 3^6*9l7>8 1_#:#9 31* 1h$=.6 ก#f)&$=.6 
:.2)'$46.6k%&?/ 

ก.h.-h.4. 

31. J. stellipilum >21(71%9!'& ^=>h. .2&d9 ก.2$6b ก.h. 
32. J.  syringifolium   3k6a*'9pl$071> -.#c ก.2$6b .2&d9 !=.#z�./?#&6 up3กq- ก.h.->6.4., ก.4.-

!.4. 
33. J. undulatum   >21(316b*> 0>8�8d9!d& 3^6*9l7>8 ก.h. 

 
-#.#9+6b 2. ,p&*/ก1#907894'#>71#ก71#*+#9h%&?=ก..> )_#&'&^&(c 012.#*^gbd^&(c+6bh$ 

�F	"����$&ก��� #N��(�
��H ���
� � 
 

1. d=+*#&0789^#-(3k#l7f8 10 J. lanceolaria subsp. lanceolaria ,  J. lanceolaria subsp .scortechinii , J. 
elongatum,    J. pierreanum,  

 J. extensum,  J. kedahense, J. decipiens, 

 J. scandens, J. harmandianum, J. decussatum 
2. 3k-.%กz#h%&?=/!%-'/:i#up3k6*' 10 J. lanceolaria subsp. lanceolaria , J. lanceolaria subsp. scortechinii, J. 

harmandianum, J. coarctatum  var. coarctatum, J. elongatum, J. 
scandens,  J. funale subsp. sootepense,  J. anodontum, J. rambayense,  
 J. nervosum 

3. d=+*#&0789^#-(cd*d(&+&&+/ 7  J. dispermum,   J. funale  subsp. funale, J. funale subsp. sootepense,  J. 
pierreanum,   J. extensum,   

J. attenuatum, J. nervosum 

4. !"#&6'()%*!(b90'c1jd>!20ก.#^ 7 J. lanceolaria subsp. scortechinii ,  J. craibianum,  
J. funale  subsp. sootepense,  J. nervosum,   
J. pierreanum, J. scandens, J. siamense 

5. d=+*#&0789^#-(cd*!=3+h-:=* 6 J. siamense,  J. maingayi,  J. coarctatum  var. coarctatum,  J. funale 
subsp. sootepense,   
J. attenuatum,  J. nervosum 

6. 3k-.%กz#h%&?=/!%-'/:i#cd*3̂ 6*9c#' 5 J. lanceolaria subsp. scortechinii, J. harmandianum,    J. pierreanum,  J. 
attenuatum,  J. nervosum 

7. 3k-.%กz#h%&?=/!%-'/:i#3k#!d*c#' 5 J.  anodontum, J. coarctatum  var. coarctatum,  
J. funale subsp. sootepense,  J. attenuatum  
J. nobile subsp. rex 

8. 3k-.%กz#h%&?=/:i#7j'*k#0kj9 5 J. siamense,  J. harmandianum,  J. scandens, 

 J. decussatum,  J. nervosum 
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� � 
 

9. d=+*#&0789^#-(hph#& 4 J. annamense  subsp. annamense ,  J. annamense  subsp. kerrii, J. 
elongatum, J. funale subsp. sootepense 

10. d=+*#&0789^#-(&a_#7&#'  4 J. lanceolaria subsp. lanceolaria  , J. coarctatum  var. coarctatum,  J. 
elongatum, J. scandens 

11. d=+*#&0789^#-(upก.2c\9 4 J. siamense , J. elongatum, .J. scandens, J. funale subsp. sootepense 
12. d=+*#&0789^#-(3k#71'9 3 J. lanceolaria subsp. scortechinii , J. coarctatum  var. coarctatum, J. 

decussatum 

13. d=+*#&0789^#-(0ก89ก.2)#& 3 J. elongatum, J. funale  subsp. funale, J. anodontum 
14. d=+*#&0789^#-(3k#!#>.jd**dc 3 J. siamense,   J. elongatum, J. funale  subsp. funale 
15. 3k-.%กz#h%&?/!%-'/:i#5-&9#^j#9 2 J. coarctatum  var. coarctatum, J. rambayense 
16. 3k#^8d9 2 J. adenophyllum,  J. nervosum 

 
h�กz/ 012n1ก#.+c1d9l^j+#941(&(ก t\b9)23:s&
:.25*^&/5c*-.9-8dnpj l^j+=ก4& 0123:s&n1c6-8d
3,.z{ก()kd9:.23+, 

4.2 ก#.l^j:.25*^&/3:s&n%กhga&3>gd9 l&u#437&gd>6
ก#.&_#>21('%1*/ (J. adenophyllum Wall. ex C.B. 
Clarke) t\b9>6^gbd+jd9"(b&'8# n%ก0!j' ;:l^j:.25*^&/3:s&
n%ก  5c*&_ #*dcd8 d&>#$.( 5u4  (d94/ ก#.!'&
h�กz,#!-./, 2540) 

4.3 ก#.l^j:.25*^&/cj#&;>jcdก;>j:.2c%$ ;>j31gad*
;-8t=j> 012;>jcdก7d> 

)#กก#.,\กz#l&07189ก_#3&(c012l&0:19
+c1d9 h$>21(hga&3>gd9+6b>61%กzw2c60123c8&l&0-812
cj#&3.6*9-#>1_#c%$ c%9&6a 

4.3.1 ^8'9�cpddกcdก*#'&#& ;cj0ก8 ;!j;ก8กj#&0c9 
3k6a*'9p >21=16 ;!j;ก8l$>%& 012>21(;!j;ก8  

4.3.2 cdก>6ก1(b&7d>37>#2!> ;cj0ก8 >21(up71'9 
>21(._# ;!j;ก8l$071> >21('%1*/ ;!j;ก8กj#&0c9 
0123k6a*'9p31qก 

4.3.3 4'#>&(*>l&ก#.:1pก316a*9 ;cj0ก8 >21=16 >21( 
'%1*/ 3!6a*'n6 0123k6a*'9p 

4.4 ก#.l^j:.25*^&/)#กcdก!c>6ก#.&_#cdก!c>#
.jd*h'9>#1%* l^jl&h(?6ก..>-8#9m 3^8& $p^#

h.2 -jd&.%$0kก 012l^jl&k$'&h(?6078 3:s&-j& 
.'>+%a9>6ก#.&_#cdก!c>#1d*l&&a_#cgb>7.gdl!8l&
&a_#3^gbd> 3hgbd3h(b>4'#>7d> 

4.5 >6ก#.&_#;:l^j:.25*^&/l&?=.ก()!:# 3hgbd3h(b>
4'#>9#> 012l^j3:s&!=4&?$_#$%c 

5. ��(���ก����)���
	���������� 

0&'+#9h%x&#ก#.l^j:.25*^&/d*8#9*%b 9*g& 
)2-jd9+_#ก#.:.%$:.=9h%&?=/ 7.gdh%x&#h%&?=/l7j>64'#>
37>#2!>-8dก#.l^j:.25*^&/l&0-812cj#&d*8#9!p9!=c 

5.1 ก#.l^j:.25*^&/+#9cj#&!>=&;h. )2-jd9h%x&#
l7j3:s&^&(c7.gd!#*h%&?=/+6b>6!#.!_#4%f 7.gd!#.
ddก�+?(y (active ingredient) +6b>6l&:.(>#w!p9 
012;>83:16b*&.p:7.gd3!gbd>!1#*;cj98#* 

5.2 ก#.l^j:.25*^&/cj#&;>jcdก;>j:.2c%$ ;>j31gad*;-8
t=j> 012;>jcdก7d> )2-jd9h%x&#l7j3:s&^&(c
7.gd!#*h%&?=/+6b:1pก98#* 3:s&h=8>3-6a*;>831gad*>#ก 
:1pก3:s&;>jก.2"#9;cj +&-8d5.4 +&0>19 cdก
>6ก1(b&7d> >6cdกcก >6^8'9�cpddกcdก*#'&#& 
cdก>6k&#cl7f8 012>6!6!%&!'*9#> 3^8&3c6*'ก%$
^&(c7.gd!#*h%&?=/)#ก-8#9:.23+,+6b;cj.%$4'#>
&(*>)#ก4&;+*l&dc6->#)&"\9:e))=$%& 3^8& >21(
1# >21(tjd& h=+?^#c >21(71'9 3:s&-j& 
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u#h+6b 1. >21(hga&3>gd9 (A) ;!j;ก8กj#&0c9 (B) >21('%1*/31qก (C) >21(._# (D) 3k6a*'9p (E) >21('%1*/ (F) >21=16 (G) ;!j;ก8l$>%& (H) >21(;!j

;ก8 (I) >21(up71'9 (J) ;!j;ก8l$071>  (K) >21(!*#> (L) 3k6a*'9p31qก 
 

5.3 :e&7*6 3:s&>21(hga&3>gd9kd9;+* +6b>6cdกk&#c
l7f8+6b!=cl&51ก 3:s&h%&?=ก..>+6bc60123c8&l&d6ก
1%กzw27&\b9 0-8;>8>6ก1(b&7d> )\94'.:.%$:.=9h%&?=/l7j>6
ก1(b&7d> 012l7jcdก>6!6dgb&3h(b>k\a&&dก37&gd)#ก+6b>60-8
cdก!6k#' 
 
<�&�J	ก��(�#�� 

>21(hga&3>gd9kd9;+*>6d*p8 33 ^&(c 8 ^&(c*8d* 
4 h..w;>j >607189ก.2)#*h%&?=/d*p8+%b':.23+, 3:s&
h..w;>j"(b&3c6*'d*p8 5 ^&(c +=ก^&(c>6cdก!6k#'012>6
ก1(b&7d> >63h6*9^&(c3c6*'+6bcdก;>87d> 4gd :e&7*6 t\b9

3:s&>21(+6b>6k&#ccdกl7f8+6b!=cl&51ก >21(hga&3>gd9>6
^8'9�cpddกcdกl&^8'9�cp01j9 7.gd�cp.jd& :e))=$%&>21(
hga&3>gd90-812^&(cd*p8l&!"#&u#h+6b!_#.')h$*#ก 
012>6ก#.&_#>#l^j:.25*^&/48d&kj#9&jd*>#ก3>gbd3+6*$
ก%$>21(^&(c+6b&_#3kj#>#)#ก-8#9:.23+, 3h.#2v2&%a&
4'.+_#ก#.d&=.%กz/ 012l^j:.25*^&/d*8#9*%b9*g& t\b9)2
^8'*l7j>21(hga&3>gd9;>8!pfh%&?=/ d6ก+%a9*%93:s&ก#.!.j#9
.#*;cjl7jก%$$=441l&!#*d#^6h+6b3ก6b*'kjd9;cj>#กk\a& 
&dก)#ก&6aก#.h%x&#h%&?=/l7j>61%กzw2c63c8&l&0-812
cj#& 012>64'#>37>#2!>l&ก#.l^j:.25*^&/ )2^8'*l7j
>21(hga&3>gd90-812^&(c;cj.%$4'#>&(*>0h.871#*>#กk\a& 

A B C 

F E D 

G H I 

J K L 
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����<����
��ก����&��ก@� 
)#กก#.,\กz#,%ก*u#h012ก#.l^j:.25*^&/kd9

>21(hga&3>gd9l&:.23+,;+* t\b93:s&!8'&7&\b9kd9
54.9ก#.'()%*3.gbd9 �ก#.h%x&#.p:0$$kd9;>jcdก7d>
l&cj#&;>jcdก;>j:.2c%$012&a_#>%&7d>.237*� >6
kjd3!&d0&2l&ก#.d&=.%กz/ c%9&6a 
1. 4'.,\กz#!"#&u#hkd9>21(0-812^&(c+6bk\a&d*p8l&0-8
12hga&+6b 7#ก>6:.(>#w4'#>7&#0&8&-8dhga&+6b7.gd>6
)_#&'&-j&1c19 4'.+_#ก#.k*#*h%&?=/012:1pก3h(b>l&
hga&+6b07189ก_#3&(c3c(> 3hgbdd&=.%กz/hga&+6b07189ก_#3&(c
0123h(b>5dก#!l&ก#.ก.2)#*h%&?=/l7j49d*p8-8d;: 
2. 4'.!893!.(>ก#.'()%*cj#&ก#.h%x&#ก#.l^j:.25*^&/
kd9>21(hga&3>gd9 +%a9&6a7#กh$'8#>6>21(^&(clc!#>#."
)2&_#>#l^j:.25*^&/;cjd*8#94=j>48#01j' 4'.>6ก#.
k*#*h%&?=/3h(b>)_#&'&>#กk\a&012!893!.(>3h#2:1pกl7j
0h.871#* 3hgbdl7jก1#*3:s&hg^3,.z{ก() t\b9)2^8'*
!.j#9.#*;cjl7jก%$npjn1(-l&0-812k%a&-d& &%$-%a90-8
3กz-.ก. npjk&!89 5.99#& npj0:..p: 012npj)_#7&8#* t\b9
3:s&'(?6ก#.+6b&8#)2;cjn1c6012^8'*l7jhg^hga&3>gd9
c%9ก18#';>8!pfh%&?=/  
3. 4'.!893!.(>ก#.d&=.%กz/l&hga&+6b0:19:1pก 3^8& +6b
!'&h�กz,#!-./ ,p&*/'()%* !"#&6'()%* 012!"#&6
~�กd$.>&(!(-&%ก,\กz#kd9>7#'(+*#1%*0-8120789t\b9)2
ก8dl7j3ก(c:.25*^&/-8dnpj3kj#+6b;:,\กz# '()%*;cj>#กk\a& 
4.  !'&.'>h..w;>j+%a 9 l&!8'&kd9.#^ก#.012
u#43dก^& )2>6!8'&^8'*l7j>607189ก.2)#*h..w;>j;cj
>#กk\a& 
5. h..w;>j"(b&3c6*' 4'.;cj.%$ก#.k*#*h%&?=/012
d&=.%กz/3:s&h(3,z 
6. 4'..w.94/l7j>6ก#.-%a9กd9+=&012!>#4>l&3.gbd9ก#.
d&=.%กz/h..w;>j5c*3vh#2 
7. 4'.>6ก#.:.2^#!%>h%&?/3ก6b*'ก%$07189h%&?=ก..>
c%a93c(> .'>+%a90:19.'$.'>h%&?=/ 3hgbdl^j3:s&!"#&+6b
+8d93+6b*'3^(93กz-. 7.gdก#.+8d93+6b*'3^(9&(3',  
 
ก�''�ก�����
ก�� 

$+4'#>+#9'(^#ก#.&6a 3:s&!8 '&7&\b 9kd9
54.9ก#.'()%*3.gbd9 �ก#.h%x&#.p:0$$kd9;>jcdก7d>
l&cj#&;>jcdก;>j:.2c%$012&a_#>%&7d>.237*� t\b9;cj.%$

+=&!&%$!&=&)#ก54.9ก#.h%x&#d94/4'#>.pj012,\กz#
&5*$#*ก#.)%cก#.+.%h*#ก.^6'u#hl&:.23+,;+* 
(54.9ก#. BRT) t\b9.8'>)%c-%a95c*!_#&%ก9#&กd9+=&
!&%$!&=&ก#.'( )% *  012,p&*/h%&?= '( ,'ก..>012
3+45&51*6^6'u#h0789^#-(  .7%!54.9ก#. BRT 
R_650002  
 
��ก<��������� 
ก.>:i#;>j. 2544. ^gbdh..w;>j0789:.23+,;+* 3-q> !>(-(&%&+&/ 

v$%$0กj;k3h(b>3-(> h.,. 2544. $.(z%+:.2^#^& )_#ก%c. 
ก.=93+hr. 810 &. 

4w23u!%^,#!-./ >7#'(+*#1%*>7(c1. 2538. !*#>;uz%^*
h�กz/ : up>(:eff#^#-(.$.(z%+d>.(&+./ h.(a&-(a90d&c/
h%$1(^^(b9 )_#ก%c (>7#^&).  ก.=93+hr. 272 &. 

:�*2  3v1(>ก1(b&. 2547. >21(l7>8m kd9;+*. 3472ก#.3กz-.. 
19 (11): 161-165. 

:�*2  3v1(>ก1(b&. 2549 ก. >21(hga&3>gd9kd9;+*. 4'#>.pj4gd
:.2+6:. 3hd./3o4+/ h.(a&+/ 0d&c/ 0dc3'd./;+t(b9 
)_#ก%c. ก.=93+h. 1/49  

:�*2  3v1(>ก1(b&. 2549 k. ก#.'()%*>21(hga&3>gd9l&:.23+,;+*. 
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 2550 ���%��&'�&�(��� 
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)�*��� 21 �8
-�����2�&�5�*�ก�����!��2'�\'-7�"=�����%��
������%���� ������ก��2�&"5'
+"
/25�/uv'ก'63��/	0��
�� +"
���
!��'63�����-3��>	���ก��/กm���ก;�+"
:�ก;�����6���:4�61����6
>&��/-��1)4ก�5
25�� 
 

)�*��� 22 !��'63��ก�
&4ก����5�*�=����/�8+%"3��5��-����n 
�.2'�+ก3� 
�"�ก;8
/&3����ก�
&4ก-��%"�� 7���"�ก;8
2'�
>&��/-��1=�ก"�3
���
�ก�
�&�%"��  *�ก->	��7'��& 

)�*��� 23 *�*�()�891-����(� %�@':4�61����6>&��/-��1)4ก�5
25�� 
�.ก�q-��(�1 7���/	0�*�*�()�891+%"3�/��6��45&5�����*��������6�
���-����n2'�	�
/�:>�6 

+%"3�-�&�5�62'�6�����/�/��6- =�%
�&%����ก
ก��& �@'+%"3��5��-����n �.2'�+ก3� 7���/	0�+%"3����
/���
���ก��2�&-�����/
@�'	� *.:. 2548 +"
>&5���!��'63��
����%
&ก"��
�/กm���ก;� �&6=�5/�"�=�ก��'����ก;1/ก@'� 
1 	� ���+"5�/-�m� *��3�!��'63��2'�ก�
&4ก-��%"��
�
"�ก;8
�"5�6>&��/-��1=�ก"�3
���
�ก�
�&�%"�� *�ก->	��
7'��&(Spinosaurid) ()�*��� 22) 7���/	0�ก"�3
/&�6�ก��
>&��/-��1ก��	"� Siamosaurus Suteethorni ���*�=�
����%��%
�&%��/-�2�� '�6� 130 "5��	�  
 

�2�2/�056	�2�2�/�  

��กก��-����� 2�&�5� +"
:�ก;�����67�ก&�ก&��
���*1>&��/-��1+"
-�!�1 �3�
6��>&��/-��1!"'&
�
6
/�"� 25 	� ���=%5-�
��[*�<��+%"3�\'-7�"
>&��/-��1/	0�+%"3�/��6��45���(�8����6� +"
*�<��-43
ก��/	0�*�*�()�891+%"3�/��6��45&5�����*��������6����
-����n�@' ]*�*�()�891-����(�^ 7���)�6=�	�
ก'�>	&5�6
-3��2'�%5'��"��!��'63�����=�5/	0�+%"3������
7�ก&�ก
&�����*1>&��/-��1+"
\'-7�"!3��A ���*�=�	�
/�:
>�6 +"

�%5'�	l���!�ก��������-
�6-�
��[���ก��/กm�
��ก;� 73'
+7
 ������
-
'�& '�ก����
�-3��2'�ก����&
+-&� �&6
�ก����&�����:ก��/,6+*�3���
�45 ��&uyก'��
 
���6�6 +"
=%5���ก��&5��ก��:�ก;�+ก3/6����+"
,45���
-�=� -[�����+%3�������[@'/	0�:4�61ก"��ก��:�ก;�+"
���
����62'���ก���6�:�-!�1&5 �����*��������6���� �
�
&����!� +"
�
&��������!� 
 
ก2772ก���#��ก�& 

]�����
�������ก�����/	0�-3��%����2'� ]����<��ก��
+"
���
%"�ก%"�6������)�*�3��
%�6��
��-�7'�ก
=�	�
/�:>�6 (�3����� 2) 	���� 2^ 7���>&5������-���-���
��ก����ก��*�<��'��1���
�45+"
:�ก;���6��6ก��
��&ก�����*6�ก����)�*=�	�
/�:>�6 7����3�
��&!���
�&6-����ก���ก'����-���-���ก������6+"
:4�61*��(�
��:�ก��
+"
/�����"6����)�*+%3���!� �%�-����ก�� 
BRT R2510 
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ก����ก�����	
��ก
���
���������������������ก
�������� 
: ก�����ก����ก WWF Conservation Program 

��.0�. 1���� 1�2�
�� 
!"#$%&'()%*'+%*,-ก/0'1 23#'(4*#+%*23#!#,5#2 

--------------------------------------------------------------------- 
 

1�2�03����	
��ก
���
���������4��5��ก0��
6
�	�ก��7��8997
�:
��ก������  (Biodiversity 
promotes interdisciplinary teaching) 

067&4894,#$ก%&:;*4%9'<6'=# 18'(>2&-?*@285'#2
ABกC%&Dก+E1(;ก%$5'#23+#ก3+#*4#F18'G#C2#ก D&
HF=2-23&I9F 5JKก#,CI9FC#K#L%*6M))%* 4 )#ก!(9F03+=#&8O 
6M))-$%&5'#23+#ก3+#*4#F18'G#CกP#+%F"Bกก,Q4P#D&
01( F +$  :;*ก( ) ก, ,2>= # FR  /KF2&-?*@  H>= D &
/SQ0;8*'ก%&2&-?*@28L%ก*G#CD&ก#,6ก6TKF5'#2
3+#ก3+#*4#F18'G#C48928K*B=<;E ก#,!BU0!8*5'#2
3+#ก3+#*4#F18'G#C067&!(9F489!,E#F5'#2ก;;%&K*=#F
3&I9FD3Eก%$2&-?*@0KF D&0FJ9K&<//KF!G#CH';+EK2489
K*B=,K$>%' D&/SQ0;8*'ก%&5'#23+#ก3+#*4#F
18'G#C<;ED3Eก,K$ก#,LIก?#489&=#>J9&0>E&!P#3,%$D1E
5E&3#V,,21#>(D&:+ก D&HF=2-2/KFก#,LIก?#5'#2
3+#ก3+#*4#F18'G#C&%O& )Q067&>%'!=F0!,(2ก#,!K&
H$$!3'(4*#ก#, (interdisciplinary teaching) 489
0ก89*'/EKFก%$'(4*#L#!>,@ 0L,?[L#!>,@ ก#,02JKF 
V,S8'(4*# ),(*V,,2 H+QKJ9&R !P#3,%$D&HF=2-2;E#&
5-SV,,2 (moral issue) &%O&067&0,J9KF/KF2-22KF3,JK
4%L&5>(489;8>=K5'#23+#ก3+#*4#F18'G#C 4P#D3E
ABE0,8*&03]&5-S5=#'=# 5',)Q4P#K*=#F<,489)Q,%ก?#!2;-+
/KF!(9F2818'(>4%OF3+#* 0CJ9KD3E285'#2032#Q!2ก%$5'#2
>EKFก#,/KF2&-?*@K*=#F067&V,,2 

)-;2-=F32#*/KF3&%F!JK0,J9KF CJO&[#&/KF5'#2
3+#ก3+#*4#F18'G#C (Biodiversity Basics) )Q"Bก
KKกH$$ 0CJ9K!,E#FH&'5'#25(;0ก89*'ก%$ก#,$B,S#
ก#,0K#5'#23+#ก3+#*4#F18'G#C0/E#!B=ก,Q$'&ก#,
0,8*&,BED&4-กR ,Q;%$ 4%OFH$$489067&4#Fก#,H+QH$$489
<2=067&4#Fก#, 

ก()ก,,2489>%OF<'E285'#2032#Q!2ก%$&%ก0,8*&
4-กR ,Q;%$ :;*!#2#,"D1E3&%F!JK0+=2&8O!,E#F,B6H$$

ก#,0,8*&H$$!3'(4*#ก#,<;E D&:6,Hก,2ก#,!K&
H$$!3'(4*#ก#,)QD1E0'+#D&ก#,LIก?# 1 6_ K8ก4%OF*%F28
$45'#24894%&!2%*)#ก3&%F!JKC(2C@ '#,!#, 3,JKH3+=F
5'#2,BEKJ9&R 0CJ9K0C(925'#23+#ก3+#* H+Q5'#2+-=2+Iก
/KF/EK2B+ K8ก4%OF067&ก#,0C(92H&'5(;489H>ก>=#FD3Eก%$
ABE 0 ,8 * &  !P # 3 ,% $ 3 &% F !J K 0 += 2&8O 0 67 & / KF 0 '] $ < `>@ 
http://www.worldwildlife.org Ì9F28$,,S#V(ก#,3+#*
,EK*5&1='*ก%&!,E#F!,,5@ 067&0'+# 3 6_ ;%F&8O 
1. ก+-=2ABE)%;4P#3+%ก!B>, (Curriculum working group) 
2. !G#H+Q5SQก,,2ก#,4896,Iก?# (Advisory board 
and council) 
3. 5SQก,,2ก#,6,Q02(&A+ (Evaluation steering 
committee) 
4. ABE>,')!K$489285'#20189*'1#U (Expert reviewers) 
5. : , F 0 ,8 *&&P # ,= K F D&, Q;%$2% V *2LI ก?#  (Pilot 
educations high school and middle school) 
 3&%F!JK 2 0+=2 489D1E6,QกK$D&ก#,4P#ก()ก,,25,%OF&8O 
1. Windows on the Wild: Biodiversity Basics (An 
Educatorjs Guide to exploring the Web of life) 
3&%F!JK0+=2&8OH$=FKKก067& 3 !='& 

- $4&P# 
- 5'#2,BECJO&[#&4#F;E#&5'#23+#ก3+#*4#F

18'G#C!P#3,%$&%กก#,LIก?# 
- ก()ก,,2>=#FR 

2. Windows on the Wild: Biodiversity Basics 
(Student book) 
 
���	
��ก
���
������������2D� 

ก()ก,,2>=#FR D&!='&&8O)QH&Q&P#5'#25(;,'$
*K;/KF5'#23+#ก3+#*4#F18'G#C H+Q6,Q0;]&0;=&R 
D&0,J9KF/KF$4$#4!P#5%U/KF5'#23+#ก3+#*4#F
18'G#C 
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ก:�ก��	 E7��6�
���
������F�ก (All the worldIs 
webs)K 

)-;6,Q!F5@: 0CJ9KD3E,BE)%ก5'#23+#ก3+#*4#F
18'G#C H+Q!,E#F05,JK/=#*/KF5P#489H!;Fก#,01J9K2:*F
K%& %̀$ ÈK&D&!#*D*H3=F18'(> H+E'4P#ก#,KG(6,#*
0ก89*'ก%$5'#23+#ก3+#*4#F18'G#C;E#&D;;E#&3&I9F
48928A+ก,Q4$>=K18'(>/KF2&-?*@ 

Objective: Define biodiversity and create a 
word web that illustrates some of the complex 
connections in the web of life. Discuss at least 
one way biodiversity affects peoplejs lives.  
 

G#C489 1. 5P#L%C4@!P#5%U (key words) 4890/8*&+FD&ก#,@; 0CJ9K
&P#2#D1ED&ก()ก,,25,%OF&8O 
 
7:L�
�LM���
��9ก4��
N�ก:�ก�	  
1.  5',4P#5'#2,BE)%ก5P#L%C4@!P#5%U (key words) H+Q
0/8*&+FD&ก#,@; >#2>%'K*=#FD&G#C489 1 
2.  0/8*&5P#067&05,JK/=#* (web words) +F$&
HA=&ก,Q;#?HA&A%F (flip chart paper) 
'%!;-K-6ก,S@: ก,Q;#& flip chart, ก,Q;#?, ;(&!K, 
G#1&Q$,,)-5P#L%C4@!P#5%U H+Qก#,@;5P#L%C4@!P#5%U  

(Materials: flip chart, paper, pencils, container 

for key words, and key words on separate cards) 

 
����M��ก��0N���:�ก:�ก��	 
1. 4$4'&5P#L%C4@ H+QH$=F&%ก0,8*&KKก067&ก+-=2R  

- 5P#D;$E#F489&%ก0,8*&*%F<2=5-E&05* 5',H&Q&P#
D3E,BE)%ก 

- H>=+Qก+-=23*($5P#L%C4@!P#5%U (key word) '#F
<'E>,Fก+#Fก+-=2 

- D3E0'+#D&H>=+Qก+-=2!,E#F05,JK/=#* (web) )#ก
5P#L%C4@D&05,JK/=#*03+=#&8O (web words) 489!#2#,"
067&<6<;E 3,JKD3E&%ก0,8*&0/8*&5P#KV($#*489067&5'#2
01J9K2:*F489!#2#,"4P#<;E 01=& 5P#'=# influences, affects, 
benefits, is helped by, can lead to, and can cause 
067&>E& 
2. KG(6,#*05,JK/=#* 3,JK0!E&D*/KFH>=+Qก+-=2 

- H>=+Qก+-=25',)QKV($#*5'#2!%2C%&V@ D&
05,JK/=#*,Q3'=#F5P#L%C4@!P#5%Uก%$5P#L%C4@D&05,JK/=#* 
H+Q,Q3'=#F5P#L%C4@D&05,JK/=#*;E'*ก%&<;E 

- 4P#ก#, %̀ก"#20ก89*'ก%$5'#25+E#*5+IFH+Q
5'#2H>ก>=#F/KFH>=+Q05,JK/=#*D&ก+-=2 

- >%OF5P#"#2&P# 0CJ9KD3E&%ก0,8*&0/8*&/EKH>ก>=#F
489H>=+Q5&!%F0ก>C$ H+QKG(6,#*  
3. H&Q&P#D3E,BE)%กก%$5'#23+#ก3+#*4#F18'G#C  
- 0/8*&5P#'=#5'#23+#ก3+#*4#F18'G#C<'E489D;
4893&I9F4894-ก5&!#2#,"03]&<;E H+Q>%OF5P#"#2&%ก0,8*&
0ก89 *'ก%$H&'5(;489 0ก89 *'ก%$5'#232#*/KF5'#2
3+#ก3+#*4#F18'G#C 

- D1E/EK2B+D&3&%F!JKKV($#*0ก89*'ก%$5'#2
3+#ก3+#*4#F18'G#C D3E&%ก0,8*&5-E&05* H+QKV($#*
'=#5'#23+#ก3+#*4#F18'G#C&%O&!P#5%U>=K05,JK/=#*
K*=#F<, (0C,#Q5'#23+#ก3+#*4#F18'G#C&%O&K*B=D&'("8
18'(>/KF4-ก18'(>$&:+กD$&8O) 
4. !,,5@!,E#F05,JK/=#*D32=/IO&2#,Q$-D3EH>=+Qก+-=2!,E#F
05,JK/=#*/IO&2#D32= :;*D1E5P#'=#5'#23+#ก3+#*4#F
18'G#C067&5P#3+%ก Ì9F&%ก0,8*&!#2#,"D1E5P#L%C4@D&
05,JK/=#*<;E H>=489!P#5%U>EKFD3E&%ก0,8*&H+ก06+89*&5'#2
5(;03]&ก%& 
 

ก��1�2�	:�5�ก:�ก��	 (assessment) 
 

- <2=28'(V8ก#,6,Q02(&:;*>,F 
- >EKFD3E&%ก0,8*&0/E#D)3+%กCJO&[#&0ก89*'ก%$

5'#23+#ก3+#*4#F18'G#C H+QD3E4,#$'=#5'#2
3+#ก3+#*4#F18'G#C0ก89*'/EKFก%$6,Q0;]&KJ9&R 
K*=#F<, 
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��01�:	�����	
��ก
���
�������� 
(quantifying  biodiversity) 
- ก4����:L	ก:�ก��	 3#H3+=FCJO&489V,,21#>( 1 H3=F 489
032#Q!2 Ì9F>EKFD1ECJO&489/&#;D3U=CK!25', H+Q 
!#2#,"&P#2#D1E!P#3,%$ก#,!,E#FA%F (plot) Ì9FK#))Q
067&!'&3+%F:,F0,8*& !&#23UE# !&#2;E#&/E#F"&& 
3,JK!'&!#V#,SQ4EKF"(9&  0C,#Q'= #ก,#p/KF 
speciesqarea (067&ก,#p489&%ก'(4*#L#!>,@2%กD1ED&
ก#,LIก?# 0,J9KF5'#23+#ก3+#*4#F18'G#C) )Q0ก(;
A+;8D&ก,S8489>EKF28!(9F2818'(>)P#&'&2#ก Ì9F&%ก0,8*&
>EKF!#2#,"5E&3#!(9F2818'(>K*=#F&EK* 12 1&(;<;E :;*
5,BABE!K&5',!P#,')H+Q!%F0ก>CJO&489489)Q4P#ก()ก,,2D3E
;80!8*ก=K& 0CJ9KD3EH&=D)'=#28)P#&'&!(9F2818'(>2#กCK 
ก=K&0,(924P#ก()ก,,2 H+Q>EKFH&=D)'=#<2=28CJ1489067&C(?
D&CJO&489&%O&;E'* 

- 0>,8*2/EK2B+ rLeaf I.D.u Ì9F0ก89*'/EKFก%$ก#,
D1E)%;)P#H&กCJ1 :;*C()#,S#)#ก+%ก?SQ/KFD$CJ1 

- K=#&0Kก!#, rEndangered plantu Ì9F
0ก89*'ก%$CJ1489กP#+%F"Bก5-ก5#2 

- 0>,8*2;(&!K 1EK&ก#Hp 01JKกp#F (twine) 
>+%$02>, (tape measure) /#>%OFก,Q;#&;P# ก,Q;#? 
6#กก#02)(ก (marker) ก,Q;#?ก,#p "-F/*Q/&#;
D3U= H+Qก,Q;#?ก,#p 
 
- 
N�ก:�ก��	 
ก����0ก��S��� speciesTarea curve  

- D&ก()ก,,2&8O &%ก0,8*&)Q<;E0,8*&,BE'=#)Q>EKF
4P#KQ<,$E#F H+Q!#2#,"H6+A+)#กก,#p&8O<;EK*=#F<, 
( Ì9Fก,#p/KF speciesqarea curve 067&05,J9KF2JK
K*=#F3&I9F489&%ก'(4*#L#!>,@2%กD1E5E&3#,Q;%$5'#2
3+#ก3+#*4#F18'G#CD&"(9&K#L%*3&I9FR) 
 1 2 

4 3 
5 

7 6 

 

8 

 

10 

 

9 

 

G#C489 2. H!;FA%F (plot) /&#; 7.2 x 7.2 02>, 489H$=FKKก067& 
10 A%F*=K* `I9FกP#3&;<'E0CJ9KD1ED&ก()ก,,25,%OF&8O 

- D3E&%ก0,8*&<;E03]&"IF5'#2!%2C%&V@,Q3'=#F
5'#23+#ก3+#*4#F18'G#CH+Q/&#;/KF"(9&489K*B=
K#L%* 0C,#Q&%ก0,8*&>EKF!P#,')5'#23+#ก3+#*/KF
CJ1D&"(9&489K*B=K#L%*&%O& Ì9FK#))Q05*C$03]&"(9&K#L%*
/KFCJ1H$$>=#FR 2#ก=K& 01=& D&!'&3+%F:,F0,8*& 
!'&6v#/KF1-21& 3,JK!'&!#V#,SQ  067&>E& 

ก,#p speciesqarea curve 5JKก,#p489H!;F
5'#2!%2C%&V@,Q3'=#F/&#;/KFH3+=F489K*B=K#L%* (habitat 
size) ก%$)P#&'&1&(;!(9F2818'(> :;*4%9'<6ก,#p&8O)Q28
,B6,=#F5+E#*R ก%&067&!='&D3U=  

ก#,!,E#FA%F (plot) 4%OF32; 5',28/&#;6,Q2#S 
7.2x7.2 02>, H+QH$=FKKก067& 10 A%F*=K*R >#2G#C489 
2 3+%F)#ก&%O&'#F"-FC+#!>(ก4890>,8*2<'E$&A%FH>=+QA%F 
H+Q0/8*&32#*0+//KFA%F$&"-FC+#!>(กD&H>=+Q"-F
กP#ก%$<'E 
ก���ก39��9��	��� 
1. H&Q&P#5P#'=# fragmentation (ก#,H*กKKก067&!='&R 
/KF6,Q1#ก, 3,JKKJ9&R) 

"#2&%ก0,8*&D3E5(;C()#,S#0ก89*'ก%$5'#25(;,'$
*K;/KF5P#'=# rfragmentationu :;*D1EG#C/KFGB2(
6,Q04L489067&0ก#Q>=#FR H+Q5(;>=K<6'=#/&#;/KF0ก#Q
04=#D; )IF)Q28)P#&'&1&(;C%&V-@/KF!(9F2818'(>2#ก489!-; Ì9F
&%ก0,8*&&=#)Q5(;<;E'=# 0ก#Q/&#;D3U=*=K2281&(;C%&V-@
2#กก'=# H+Q$Kกก+=#'ก%$&%ก0,8*&'=# ก()ก,,2&8O
>EKFก#,D3EC()#,S#'=#5P#ก+=#'/E#F>E&!#2#,"067&<6<;E
),(F2#ก&EK*H5=<3& H+QD3E&%ก0,8*&5E&3#5'#2
3+#ก3+#*/KF1&(;C%&V-@/KFCJ1D&"(9&K#L%*D;"(9&K#L%*
3&I9F 

18OH)FD3E&%ก0,8*&4,#$'=# ก()ก,,2&8O!#2#,"4P#D3E
0/E#D)'=# fragmentation 28K(4V(C+>=K5'#23+#ก3+#*
4#F18'G#CK*=#F<, :;*5',KV($#*'=#)Q>EKF&%$)P#&'&
1&(;C%&V-@D&CJO&489489<;E4P#067&H6+F<'E Ì9F28/&#;/KF
H6+F>=#Fก%& H+Q/&#;/KFH>=+QH6+F067&>%'H4&/KF
"(9&K#L%*H>=+Q"(9& 
2. KV($#*/%O&>K&D&ก#,0ก]$>%'K*=#F (explain the 
collection procedure) 

5,BABE!K&C#&%ก0,8*&<6*%FH6+FLIก?# H+QH&Q&P#
D3E4P#F#&067&ก+-=2R H>=+Qก+-=228!2#1(ก<2=0ก(& 25 5& 
H+E'D3E&P#D$CJ1H>=+Q1&(;489C$D&H6+F 2#D!=+FD& 
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>#,#F489 1. H!;F>%'K*=#F>#,#F$%&4IกA+489D1Eก,Kก/EK2B+0ก89*'ก%$1&(;CJ1489C$D&H6+FLIก?# 
species plots 
 1 2 3 4 5 6 7 8 9 10 

 ⊗    X X     

 ⊗          

 ⊗ X   X X X X X X 

 ⊗          

 ⊗          

  ⊗   X      

  ⊗   X      

  ⊗  X    X X  

   ⊗    X X X  

    ⊗    X X  

     ⊗      

       ⊗ X X  

⊗ = C$489A%F (plot) H,ก    
X   = C$D&A%F"%;<6 
"-FC+#!>(กD!1&(;+Q 1 D$ C*#*#2D3E&%ก0,8*&H*ก
1&(;/KFCJ1 :;*D1E+%ก?SQ/KFD$067&0กSz@ >#2
0Kก!#, rLeaf I.D.u D&5B=2JK&%ก0,8*& !='&1J9K>=#FR 489
067&KF5@6,QกK$/KFD$<2=D1=!(9F)P#067&489>EKF0/E#D) 
3,JK);)P# 

5,BABE!K&K#))QD1ED$/KFCJ1 2 1&(; 489285'#2
5+E#*5+IFก%& H+E'&P#2#"#2&%ก0,8*&'=#4%OF 2 D$ 2#
)#กCJ11&(;0;8*'ก%&3,JK<2= 
D&H>=+Qก+-=2D3EH$=FKKก067&ก+-=2*=K*R >#2/&#;/KF
H6+F 01=& CJO&489 1 3+#D1E 1 5& !='& 4 3+# D1E 3 5& 
H+Q 16 3+# D1E 4 5& 067&>E& 
3. ก#,0ก]$>%'K*=#F (collect the sample) 

D3E0'+#&%ก0,8*&0ก]$>%'K*=#FD$CJ12#กCK>#2489
&%ก0,8*&>EKFก#, 4%OF&8O/IO&K*B=ก%$)P#&'&1&(;/KFCJ1D&
"(9&K#L%* Ì9FK#))Q>EKFD1E0'+#6,Q2#S 15 &#48 

 
G#C489 3. H!;F>%'K*=#Fก#,!,E#Fก,#p species-area curve 
)#กA+ก#,!P#,')D&H6+FLIก?# 
 

4. $%&4IกA+>%'K*=#F489C$ (log the sample) 
D3E)%;3#ก,Q;#?!8/#' H+Q!,E#F>#,#F$%&4IกA+ 

0CJ9KD1E$%&4IกA+/KF/EK2B+489<;E!P#,')C$D&H>=+QH6+F 
;%F>%'K*=#FD&>#,#F489 1 
5. $%&4IกA++FD&>#,#F!,-6A+/KF/EK2B+ 

!,E#F>#,#F!,-6A+/KF/EK2B+ H+Qก,Kก/EK2B+
4%OF3+#*+FD&>#,#F!,-6A+D3E0,8*$,EK* >#2H$$K*=#F
D&>#,#F489 2 
6. !,E#Fก,#p 

&P#/EK2B+A+ก#,LIก?#489<;E)#ก>#,#F489 2 2#'#;
ก,#p speciesqarea curve >#2>%'K*=#Fก,#pD&G#C489 
3 :;*Hก& x 067&CJO&489489D1ED&ก#,4P#ก#,LIก?#4%OF32; 
H+QHก& y 067&)P#&'&/KF1&(;489!P#,')C$ 

7. ก#,>85'#2)#กก,#p 
- ก,#p28,B64,F067&H$$4%9'R <6>#25B=2JK3,JK<2= 
- !,-6'=# ก,#p:;*!='&D3U=28,B64,F067&01=&<,  

>%OF5P#"#2ก%$&%ก0,8*&'=# 03>-D; species-area curve )IF
28,B6,=#F01=&&8O (/EK!%F0ก>: CJO&489D3U=2%ก)QC$!(9F2818'(>
1&(;D32=R 3,JKK#))QC$1&(;4893#*#ก H>=CJO&4894%9'R 
<6 2%กC$!(9F2818'(>489C$<;E4%9'R <6 >#2V,,2;#) 
8. ,='2ก%&KG(6,#*'=# 4P#<2&%ก'(4*#L#!>,@)IF2%กD1E 
species-area curve D&ก#,LIก?#0ก89*'ก%$5'#2
3+#ก3+#*4#F18'G#C (K#))Q067&0C,#Qก,#p&8O067&
05,J9KF2JK489!P#5%UK*=#F3&I9F!P#3,%$&%ก'(4*#L#!>,@489D1E 
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>#,#F489 2. H!;F>%'K*=#F/KF>#,#F!,-6A+/EK2B+489$%&4Iก4%OF32; (data summary table) 
Plot number 1 2 3 4 5 6 7 8 9 10 
New species 7 5 1 1 1 0 1 1 1 2 

First  seen in sample area;   ⊗⊗⊗⊗ in  this plot           

Total number of species  7 12 13 14 15 15 16 17 18 20 
Plot area (log .yd.) 1 1 1 1 4 4 4 16 16 16 
Total sample area (total of plot area in sq. yd.) 1 2 3 4 8 12 16 32 48 64 

 

 
G#C489 4. >%'K*=#F species-area curve 48928)P#&'&1&(;>9P# 
!%F0ก><;E)#ก0!E&ก,#p489285'#2+#;1%&>9P# 
 

 
 
G#C489 5. >%'K*=#F species-area curve 48928)P#&'&1&(;2#ก 
:;*285'#2+#;1%&/KF0!E&ก,#p2#ก )#กH3+=F489K*B=K#L%* 
(habitat) 4894P#ก#,LIก?#&8O C$'=#285'#23+#ก3+#*4#F18'G#C
H+Q)P#&'&1&(;489!BF K8ก4%OF*%Fก,Q)-ก>%'ก%&K*B=K*=#F3&#H&=& 
 
$=F$Kก5'#2!2$B,S@/KF,Q$$&(0'L<;E;8)'(05,#Q3@
5=#0|+89*/KF)P#&'&1&(;489!P#,')C$D&H6+FLIก?# 

- H!;F5'#25(;03]&0ก89*'ก%$,B64,F/KFก,#p 
Ì9F$=F$Kก"IF5'#2!%2C%&V@,Q3'=#F1&(;ก%$CJO&489

"(9&K#L%*<;E 
- &%ก'(4*#L#!>,@<;ED1Eก,#p&8O 0CJ9K5P#&'S'=#

H3+=F489K*B=K#L%*H3+=FD;48928)P#&'&1&(;K#L%*K*B=2#ก 
0C,#Q"E#>EKFก#,KKก<60ก]$>%'K*=#F!(9F2818'(>D&
"(9&K#L%*3&I9FR K#)<2=280'+#0ก]$4-กR>#,#F&(O' H>=
02J9KD1E species-area curve &%ก'(4*#L#!>,@!#2#,"
D1E6,Q02(&<;E)#กก,#p '=#>EKF4P#ก#,LIกK*=#F<,>=K<6 

>%'K*=#F01=& &%ก'(4*#L#!>,@)Q2KF<6489A%F48928/&#; 20 
>#,#F3+# 0CJ9K5E&3#1&(;/KFCJ10กJK$4%OF32;D&
"(9&K#L%* 

- 3,JKK#))QD1E species-area curve 
06,8*$048*$,Q3'=#F"(9&K#L%*H>=+Q"(9& :;*D&H>=+Q"(9&
K#)28 ,B64,F/KFก,#pH>ก>= #Fก%&  3,J KK#))Q
06,8*$048*$H>=+Qก,#p:;*!%F0ก>5'#2+#;1%&489
H>ก>=#Fก%&ก]<;E ;%F>%'K*=#FD&G#C489 4 H+Q 5 

)#กก#,'(05,#Q3@ก,#p0ก89*'ก%$CJO&489K#L%* Ì9F0ก(;
/IO&2#&#&H+E' !#2#,"$KกA+ก,Q4$$#FK*=#F<;E 
*ก>%'K*=#F01=& D&1='F,Q*Q0'+#489>=#Fก%&D&6_3&I9FR 
3+%F)#ก28ก#,,$ก'&>=K,Q$$&(0'L&@&%O& <2='=#)Q067&
C#*-/&#;D3U= ก#,0C(92)P#&'&/KFH2+FK*=#F,';0,]' 
3,JK28ก#,D1E*#กP#)%;L%>,BCJ1 }+} 6M))%*03+=#&8O)Q4P#D3E
0ก(;ก#,06+89*&H6+FG#*D&CJO&489&%O&R Ì9FK#)!=FA+>=K
)P#&'&1&(;C%&V-@/KF!(9F2818'(>489K#L%*K*B=<;E 
9. KG(6,#*0ก89*'ก%$ species-area curve '=#!#2#,"$=F
$KกKQ < ,<;E $E # F  : ;* 0|C#Q!(9 F489 0 ก89 * '/E K Fก% $ 
fragmentation  H+Q6+BกH&'5(;D&ก#,0!,(2!,E#Fก#,
K&-,%ก?@K*=#F*%9F*J&>=K<6 

- "E#CJO&489K#L%*28&EK* K#))QC$)P#&'&1&(;/KF
!(9F2818'(>2#กก]<;E 3,JK"E#CJO&489K#L%*282#ก K#))QC$
1&(;!(9F2818'(><2=2#ก>#24895(;<'E<;E01=&ก%& (H!;F'=#
ก,#pK#))Q5F489) 

- 5',0/E#D)'=#ก,#p48903]&067&G#C,'2 <2=<;E
H$=FKKก067&!='&R 3,JK067&"(9&K#L%*489"BกH$=F*=K*
KKก<6 

- ก,#p species-area curve )Q280!E&ก,#p
!BF/IO& "E#C$!(9F2818'(>1&(;D32=D&H6+FLIก?# H>="E#>%;
4K&/&#;/KF"(9&K#L%*+F067&)-;R )QC$'=#!(9F2818'(>
1&(;D32=)Q!BU3#*<6 Ì9FK#))Q067&1&(;489285'#2!P#5%U
>=K,Q$$&(0'L "E#6,#L)#ก!(9F2818'(>1&(;&8O ,Q$$&(0'L
D&"(9&K#L%*H+Q!(9F2818'(>KJ9&R 489K#L%*K*B= K#))Q28ก#,
06+89*&H6+F<6<;E 
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���5��ก 
>#,#F489 1. >%'K*=#Fก#,!,E#F>#,#F sample data log Ì9F28,#*+Q0K8*; H+Q,B6G#C/KFD$CJ14890ก]$<;ED&CJO&489 
 

Plots No. Species 
1 2 3 4 5 6 7 8 9 10 

1  ⊗⊗⊗⊗ 
 
 
 
 
 

   ××××  ××××    

2  
 
 
 
 

⊗⊗⊗⊗ 
 

  ×××× ×××× ××××     

3  
 
 
 

 

⊗⊗⊗⊗ 
 

××××   ×××× ×××× ×××× ×××× ×××× ×××× 

4  
 
 
 

 

⊗⊗⊗⊗ 
 

  ××××  ×××× ×××× ×××× ×××× ×××× 

5  
 
 
 
 

 

⊗⊗⊗⊗ 
 

    ××××     

6  
 

 
 
 

 

⊗⊗⊗⊗ 
 

   ×××× ××××   ××××  

7  
 
 
 

 

⊗⊗⊗⊗ 
 

         

8 
 
 

 

  ⊗⊗⊗⊗ 
 

     ×××× ××××  

9  

 

 ⊗⊗⊗⊗ 
 

     ××××  ×××× 

10  
 
 
 

 

 ⊗⊗⊗⊗ 
 

   ××××    ×××× 

Plots No. Species 1 2 3 4 5 6 7 8 9 10 
11 

 
 
 
 
 

 

 ⊗⊗⊗⊗

 
   ×××× ×××× ××××  ×××× 

12  
 
 
 

 

 ⊗⊗⊗⊗

 
××××  ××××      

13  
 
 
 

 

  ⊗⊗⊗⊗ 
 

×××× ×××× ××××   ××××  

14  
 

 
 
 

   ⊗⊗⊗⊗

 
×××× ××××  ×××× ×××× ×××× 

15  

 
 

    ⊗⊗⊗⊗ 
 

××××  ××××  ×××× 

16  
 
 
 
 
 

      ⊗⊗⊗⊗ 
 

   

17 

 

       ⊗⊗⊗⊗

 
×××× ×××× 

18  
 

 
 

 

        ⊗⊗⊗⊗ 
 

 

19  
 
 
 
 
 

         ⊗⊗⊗⊗ 
 

20  
 
 
 
 

         ⊗⊗⊗⊗ 
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พรรณไมสปชีสใหมมีวิธีการศึกษาอยางไร 

รศ.ดร.กิติเชษฐ ศรีดิษฐ 
มหาวิทยาลัยสงขลานครินทร 

------------------------------------------------------------- 

 

การศึกษาพรรณไมสปชีส ใหม ก็เหมือนกับ
การศึกษาส่ิงมีชีวิตสปชีสใหมอ่ืนๆ แตอยางไรตามเมื่อ
กลาวถึงการศึกษาส่ิงมีชีวิตสปชีสใหมของโลกนั้นยอม
เกิดคําถามตามมาเสมอวา “ทราบไดอยางไรวาส่ิงมีชีวิต
ท่ีกําลังศึกษาอยูนั้นเปนสปชีสใหม” ซึ่งแทจริงแลว
การศึกษาเพ่ือมุงจะพบพรรณไมสปชีสใหมแตอยาง
เดียวนั้น คงไมเปนตรรกะทางวิทยาศาสตรเทาไรนัก คง
ไมมีนักวิทยาศาสตร หรือนักพฤกษศาสตรคนใดท่ีต้ัง
คําถามวิจัยเพ่ือเสาะหาพรรณไมสปชีสใหมเปนการ
เฉพาะ  

การศึกษาจนคนพบวาพรรณไมท่ีศึกษานั้นเปน
อีกสปชีสหนึ่งท่ีแยกออกมาจากกลุม หรือเปนสปชีส
ใกลเคียง (insipient species) กับชนิดท่ีทราบกันมาแต
กอน ถือเปนการคนพบอยางหน่ึงทางวิทยาศาสตร ซึ่ง
เปนสวนหนึ่งของกระบวนการศึกษาทางอนุกรมวิธาน
พืช (plant taxonomy) หรือระบบทางชีววิทยาของพืช 
(plant biosystematics) ท่ีเปนผลพวงมาจาก
กระบวนการวิ วัฒนาการของสิ่ ง มี ชี วิ ต  (organic 
evolution) ซึ่งสืบเนื่องเปนผลใหเกิดพืชพรรณตางๆ ท่ี
ลวนแตมีความสัมพันธกันในเชิงวิวัฒนาการจนเกิดเปน
กลุมกอนตางๆ ต้ังแตเล็กท่ีสุดในระดับสปชีส (species) 
หรืออาจเล็กกวานั้นลงไปอีก และสามารถรวมกลุมท่ี
คลายกันมากในเชิงความสัมพันธทางวิวัฒนาการเปน
กลุมท่ีใหญขึ้นมีลักษณะเปนลําดับชั้น (category หรือ 
rank) ตางๆ เกิดเปนระบบการจัดจําแนก 
(classification system)  

กลุมหรือท่ีเรียกเปนศัพทเทคนิควา taxon ตางๆ 
เหลานี้จะถูกสมมุติชื่อขึ้น ท้ังนี้เพ่ือความสะดวกในการ
ทําความเขาใจในการเรียกขาน และติดตอส่ือสารกันทาง
วิทยาศาสตรอยางเปนสากล ดังนั้น อาจกลาวไดวา
การศึกษาทางอนุกรมวิธาน หรือการศึกษาระบบการจัด
จําแนกทางชีววิทยา คือการศึกษาทางธรรมชาติวิทยาท่ี
เปนไปเพ่ือคนหาความริง นั่นคือการคนหาระบบการจัด
จําแนกท่ีเปนไปตามธรรมชาติของส่ิงมีชีวิต (natural 

classification system) ประเด็นเหลานี้ถือไดวาเปน
โจทยวิจัยหลักๆ ในการศึกษาอนุกรมวิธาน จะเห็นไดวา
ระบบการจัดจําแนกเหลานี้มีความสําคัญมาก แต
ปจจบัุนยังมิอาจหาขอสรุปท่ีชัดเจนได เพราะยังตองการ
หลักฐานตางๆ ในทางวิวัฒนาการอีกมาก และเมื่อ
พิจารณาดูจะเห็นวาการศึกษาแบบนี้ตองประกอบดวย
ส่ิงสําคัญ 2 สวนเสมอ คือการจัดกลุม (grouping) เพ่ือ
หาขอบเขตความสัมพันธในการเปนกลุมของหนวยท่ี
ศึกษา และการจัดลําดับชั้น (ranking) เพ่ือพิจารณาวา
กลุมท่ีศึกษานั้นอยูในลําดับใด เชน อาจจะเปน taxon 
ในระดับสปชีส หรือสปชีสยอย ฯลฯ  

ดังนั้น ส่ิงท่ีนักอนุกรมวิธานศึกษากันเปนหลัก 
แทท่ีจริงแลว คือการเสาะแสวงหาหลักฐานมาอธิบาย
คว าม เป น  taxon ท่ี ดี แ ล ะ ถู กต อ ง  ตลอดจนหา
ความสัมพันธท่ีทําใหเกิดระบบในการจัดจําแนกขึ้นมา 
ซึ่งเมื่อตองการพิจารณาวาพรรณไมสปชีสใหมนั้นคือ
อะไร ถาศึกษาจนได taxon ในระดับสปชีส เมื่อนําไป
เปรียบเทียบกับส่ิงท่ีมีอยูในระบบแลวมีไมเหมือนกับสป
ชีสใดๆ เลย นั่นแสดงวาเปนสปชีสใหม (new species) 
หรือยังไมเคยมีรายงานมากอนก็จัดเปนสปชีสท่ีพบเปน
ครั้งแรกในแหลงนั้นๆ (new record)  

ท่ีเรียกวาพรรณไมสปชีสใหมนั้น เมื่อพิจารณาให
ถองแทจะเห็นวา แทท่ีจริงแลวเปนขอเสนอใหมๆ ของผู
ศึกษา โดยการเสนอหลักฐานตางๆ มาสนับสนุน ซึ่งไม
มีผูใดสามารถสังเกตการเกิดกระบวนการเกิดสปชีสไหม 
(speciation) ไดแนนอน ดังนั้น หลักฐานท่ีนาเชื่อถือ 
หรือทําใหเห็นจริงจึงสําคัญมาก 

กลาวอีกนัยหนึ่ง คือลักษณะที่บรรยายมาของ
พรรณไมใหมท่ีวานี้แทท่ีจริงเปนเพียงแค “สมมติฐาน 
(hypothesis)” ของ taxon ท่ีเสนอขึ้นมาใหม หรือของ
พืชใดๆ ในระดับสปชีสท่ียังไมเคยมีการรายงานมากอน 
ซึ่ งขอสนับสนุนคํากลาวนี้ ท่ี เห็นไดชัด  เชนเมื่ อมี
การศึกษาทบทวนทางอนุกรมวิธานในแตละครั้ง มักมี
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การยายกลุม (combination novum) หรือ เปล่ียนลําดับ
ขั้น (status novum) ไดเสมอ ตามหลักฐานใหมท่ีไดเขา
มา เปนตน 

ดังนั้น กระบวนการหรือวิธีการศึกษาพรรณไมส
ปชีสใหม ยอมมีท่ีมาจากกระบวนการทางวิทยาศาสตร 
(scientific method) ท่ัวๆ ไป ท่ีมีขั้นตอนที่ตองเริ่มจาก
โจทย  หรื อคํ าถาม ท่ี ดีก อน เป น เ บ้ื อ งต น  และมี
กระบวนการแกปญหาอยางเปนขั้นเปนตอน เพ่ือตอบ
โจทยปญหาน้ัน ไมวาจะเปนเรื่องของการออกแบบการ
ทดลอง (experimental design) หรือการศึกษาเชิง
พรรณนา (investigation) ท่ีทําใหไดมาซึ่งหลักฐานเชิง
ประจักษ (empirical evidence) อันเปนส่ิงท่ีเชื่อถือ และ
ศึกษากันในทางกระบวนการวิทยาศาสตร 

ในการศึกษาทางวิทยาศาสตรสาขาใดก็ตาม ยอม
ไมอาศัยหรือพ่ึงความรูสึก (feeling) หรือความ
เชี่ยวชาญ (experience) เปนท่ีต้ัง สวนการแสดง
หลักฐานท่ีวานี้ ในทางอนุกรมวิธานยอมมีความสําคัญ
เปนอยางมาก โดยเฉพาะในกรณีของการศึกษาพรรณ
ไมสปชีสใหม ซึ่งความชํานาญท่ีปราศจากหลักฐานเชิง
ประจักษท่ีดี ยอมเปนการยากท่ีจะพิสูจนไดวาส่ิงท่ีถูก
เสนอ (nominalism) นั้นถูกตอง ควรจะตองมีหลักฐาน
เชิงประจักษ (empirical evidence) มาสนับสนุนดวย วา
ใกล เคียงกับความจริงทางวิทยาศาสตร (scientific 
realism) มากนอยเพียงไร  

งานอนุกรมวิธานนั้น เหมือนกับการศึกษา
วิทยาศาสตรในสาขาอื่นๆ เชนกัน ไมวาจะเปนวิชา
ฟ สิกส เคมี หรือคณิตศาสตร  ฯลฯ  ซึ่ งมี เรื่องของ
กระบวนการคิด กระบวนการศึกษา การใหเหตุผล
ประกอบ  และการแสดงหลักฐานเชิงประจักษมา
สนับสนุน ในการบงบอกวาพรรณไมท่ีสนใจเปนสปชีส
ใหมนั้น ท้ัง 4 กระบวนการเหลาน้ีเปนส่ิงท่ีสําคัญและ
นาสนใจมากกวาความเปนพรรณไมสปชีสใหมเองเสียอีก  

หลักเกณฑเพ่ือดูวาพรรณไมท่ีศึกษาอยูนั้นเปน
พรรณไมสปชีสใหมหรือไมนั้น แมกระทั่งการเสนอ
หลักฐานเชิงประจักษยอมมีความแตกตางกันไปในผูท่ี
ทํ า ก า ร ศึกษาแต ล ะคน  เพ ร า ะ ข้ึ นอ ยู กั บตั วผู ท่ี
ทําการศึกษาคอนขางมาก (subjectivity) สังเกตไดจาก
ผูท่ีคนพบพรรณไม สปชีสใหม ยอมเปนผูเชี่ยวชาญ
พรรณไมในวงศนั้นๆ เนื่องจากเปนเรื่องยากในการ
ตรวจสอบ สปชีส หากไมมีความรูความชํานาญ หรือ

เพราะผูศึกษาอาจไมสามารถสังเกต หรือออกแบบการ
ทดลอง เพ่ือศึกษาปรากฏการณของการเกิดสปชีสพันธุ
ใหม (speciation) และคนหาหลักฐานเชิงประจักษได  

ส่ิงท่ีกลาวมานี้สามารถพิสูจนใหเขาใจไดไมยาก
เลยวา การศึกษาแบบน้ีขึ้นอยูกับตัวผูศึกษาเปนอยาง
มาก ถาลองใหผูศึกษาท่ีมีพ้ืนฐานใกลเคียงกันในทาง
อนุกรมวิธานของพืชมาศึกษาพรรณไมในกลุมเดียวกัน 
ผลการศึกษาท่ีไดยอมไมเหมือนกันอยางแนนอน หรือ
อาจไมใกลเคียงกันเลยดวยซ้ํา แมจะใชวิธีการศึกษา
เหมือนกันทุกประการก็ตาม เพราะถาการศึกษาท่ีไม
ขึ้นกับผูศึกษา (objectivity) เมื่อใชวิธีการเดียวกันมา
ศึกษาและใชตอบโจทยเดียวกัน ผลท่ีไดรับควรตอง
เหมือนกันดวย แตในการศึกษาเกี่ยวกับพรรณไมสปชีส
ใหมนี้ เมื่อพิจารณาตามท่ีไดกลาวมา จะเห็นไดวามี
ความลําเอียง (bias) สูงมาก เนื่องจากข้ึนกับผูศึกษา
คอนขางมากนั่นเอง 

ดังนั้น เพ่ือชวยลดความลําเอียงท่ีวานี้ ผูศึกษา
อนุกรมวิธานดานพืชควรจะตองเขาใจปรัชญาพ้ืนฐาน 
(philosophical basis) ในเรื่องของความเปนสปชีส หรือ
แนวคิดเกี่ยวกับสปชีส (species concept) และการ
เกิดสปชีสพันธุใหม (speciation) เปนอยางดี สําหรับ
ความเขาใจพ้ืนฐานในเรื่องของความเปนสปชีสสามารถ
นําไปเชื่อมโยงกับหลักฐานเชิงประจักษ แลวนําไปสู
ขอสรุปได  

อยางไรก็ตามเมื่อพิจารณาในเรื่องแนวคิด
เกี่ยวกับสปชีส จะพบวา แมความเขาใจในบางเรื่องก็ยัง
ไมเปนท่ียุติ โดยเฉพาะการใหคําจํากัดความของคําวา 
“สปชีส” นั้นนับวาเปนความทาทายท่ีสุดอยางหน่ึงของ
การศึกษาทางธรรมชาติวิทยา ซึ่งในปจจุบันยังไมมีคํา
จํากัดความใดที่ ถือวาสามารถใชไดกับการศึกษา
ส่ิงมีชีวิตทุกสปชีสได เพราะส่ิงมีชีวิตแตละกลุมยอมมี
ธรรมชาติท่ีแตกตางกัน ในการศึกษาพรรณไมใหมก็
เชนเดียวกัน กอนท่ีผูศึกษาจะมาถึงขั้นท่ีตองบรรยาย
พรรณไมสปชีสใหมได จะตองมีความรูเรื่องของความ
เปนสปชีสเปนอยางดีมากอน 

ในทางพันธุศาสตรเมื่อพูดถึงคําวาสปชีสยอม
หมายถึง กลุมของยีน (gene pool) ท่ีสงตอกันไปอยาง
ไมมีท่ีส้ินสุด และไมมีการแลกเปล่ียนยีนกับแหลงอื่นใด 
ถาเมื่อใดไมมีการสงผานยีนในแหลงนั้นอีก แสดงวาเกิด
การสูญพันธุ (extinction) แมในความเปนจริงจะไม
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สามารถเห็น กลุมของยีนไดท้ังหมด แตในการศึกษา
เกี่ยวกับสปชีส ตองตระหนักไววาเมื่อมีการกําหนดสป
ชีสใหมขึ้นมา ยอมแสดงถึงการรับรองวามีกลุมของยีน
หนึ่งๆ ท่ีไมเคยถูกคนพบมากอน ส่ิงท่ีถูกคนพบและ
บรรยายในลักษณะนี้คือ กลุมของยีนใหมท่ีไมเคยถูกจัด
เขาในระบบการจัดจําแนก สปชีส (classification) ใดๆ 
มากอน ในเรื่องความเปนกลุมยีนของสปชีส ส่ิงท่ีตอง
ตระหนักอีกอยาง คือตนไมเพียงตนเดียวไมอาจจัดเปน
กลุมของยีนได   

แมในการศึกษาหลายๆ ครั้ง สปชีสใหมของพืชมี
เพียงตัวอยางท่ีเปนตัวแทนของสิ่งมีชีวิตสปชีสใดสปชีส
หนึ่ง (type specimen) เพียงชิ้นเดียวก็ตาม แตเมื่อได
กํ า หนดว า นั่ น  คื อ สป ชี ส  ความ เป นป ร ะช าก ร 
(population) ยอมตองถูกคํานึงถึงโดยปริยาย เพราะส่ิง
นี้ คือธรรมชาติของสปชีสท่ียอมมีพลวัต (dynamic) 
ยอมมีการแลกเปล่ียนยีนในแหลงเดียวกัน ยอมมีการ
กระจายพันธุ (distribution) ไปไดในขอบเขตที่กําหนด
ไวได ไมไดเปนหนวยท่ีหยุดนิ่ง (fix entity) ท่ีถูกสราง
ขึ้นแลวคงอยูโดยไมมีการเปล่ียนแปลงเลยตามแบบที่
เชื่อกันมานานกอนท่ี Charles Darwin จะเสนอทฤษฎี
วิวัฒนาการอันนาต่ืนตาตื่นใจในเกือบสองศตวรรษกอน 
เวนเสียแตวาผูศึกษาจะปฏิเสธทฤษฎีทางวิวัฒนาการท่ี
เปนเสมือนจุดศูนยกลางของการศึกษาเรื่องธรรมชาติ
วิทยาท้ังหมด  

สําหรับเรื่องของแนวคิดเกี่ยวกับสปชีส (species 
concept) นั้น มีมากมายหลายทฤษฎี แตในการศึกษา
ทางพฤกษศาสตรโดยสวนมากจะปฏิเสธไมไดวา
การศึกษาพรรณไมสปชีสใหมนั้นสวนมากดูจากลักษณะ
ทางสัณฐานวิทยาหรือลักษณะภายนอก (morphology) 
เปนหลัก การกําหนดสปชีสแบบน้ี ตองใชลักษณะทาง
สัณฐานวิทยา  หรือ ลักษณะ ท่ีสามารถ สัง เกตได 
(phenetics) จึงเรียกวา phenetic species concept 
หรือ morphological species concept โดยมีตัวอยาง
ตนแบบ (type specimen) เปนหลักในการนําเสนอวามี
พืชสปชีสนั้นอยูจริง และบางทีอาจเรียกการศึกษาแบบนี้
วา typological species concept 

การกํ าหนดแบบน้ี ทํา ใหมีความสะดวกใน
การศึกษา และเหมาะสมในการใชงาน เพราะในความ
เปนจริง การศึกษาวาพืชท่ีสนใจเปนสปชีสใด สามารถ
สังเกตและพิจารณาจากลักษณะสัณฐานวิทยาได เพราะ

ในการระบุชื่อพืชท้ังในภาคสนามและในหองปฏิบัติการ 
คงไมมีนักพฤกษศาสตรคนใดท่ีระบุชื่อพืชโดยใชการ
วิเคราะหจากดีเอ็นเอ หรือดูจากสารเคมีท่ีมีในตนไม แต
ทุกคนเริ่มดูจากลักษณะสัณฐานวิทยาท้ังส้ิน แมการทํา
วิจัยสาขาอื่นๆ ท่ีตองมีการระบุชื่อวิทยาศาสตรของพืช 
เชน นิเวศวิทยา ฯลฯ ก็ตองใชวิธีการพิจารณาจาก
ลักษณะสัณฐานวิทยาในการระบุชื่อดวย ดังนั้น การให
คําจํากัดความของพืชสปชีสใหม โดยดูจากลักษณะ
สัณฐานวิทยาจึงเหมาะสมกับการนําไปใชจริงมากกวา  

อยางไรก็ตามผูศึกษาตองตระหนักอยูเสมอวา 
แมจะนําลักษณะทางสัณฐานวิทยามาใชในการกําหนดส
ปชีส (เพราะความเปนสปชีสนั้นยอมเปนกลุมของ
ลักษณะท่ีสามารถสังเกตได (phenetic cluster) และ
โดยทั่วไปนักอนุกรมวิธานพืชจะระบุชื่อพืชจากลักษณะ
ทางสัณฐานวิทยาเปนหลัก) แตตองเขาใจดวยวา
ลักษณะทางสัณฐานวิทยาดังกลาวท่ีสมาชิกแตละตนใน
พืชสปชีสเดียวกันมีรวมกัน ไดมาจากการแลกเปล่ียนยีน
กั น ไ ป ม า  (มี ก า ร ผ ส ม ข า ม พั น ธุ  ห รื อ เ รี ย ก ว า 
interbreeding) ในประชากร ซึ่งเมื่อพิจารณาเรื่องของ
ความเปนสปชีสมาประกอบดวยแลว  พอจะแบง
แนวความคิดท่ีเกี่ยวกับสปชีสไดเปน 2 กลุมโดยสังเขป 
คือ (1) non-temporal species concepts และ (2) 
temporal species concepts  

ในแบบแรกนั้นมุงหมายจะใหคําจํากัดความของส
ปชีสใดสปชีสหนึ่ง ณ เวลาใดนั้น ท้ังนี้เพ่ือความสะดวก
ในการระบุชื่อของส่ิงมีชีวิตท่ีทําการศึกษา ณ เวลา
หนึ่งๆ โดยเฉพาะเมื่อตองเกี่ยวของกับการศึกษาเรื่อง
อ่ืนๆ เชน นิเวศวิทยา ฯลฯ ท่ีตองการทราบถึงสปชีส 
และจํานวนของส่ิงมีชีวิตตางๆ สําหรับ non-temporal 
species concepts นี้มีหลายหลักการ แตท่ีเปนท่ีคุนเคย
และอางอิงกันอยางกวางขวาง คือ Biological Species 
Concept (BSC)  

โดยสรุปอาจกลาวไดวาสปชีสสามารถคงอยูได 
เพราะมีการผสมขามพันธุ เพราะฉะน้ันอาจกลาวไดวา 
สปชีส คือกลุมของประชากรตามธรรมชาติท่ีมีการผสม
ขามพันธุกัน (interbreeding natural population) และมี
ความแตกตางในเรื่องการสืบพันธุจากกลุมหรือสปชีส
อ่ืนๆ ดังนั้นเมื่อนําเอาวิธีการที่นักอนุกรมวิธานพืช
บรรยายลักษณะพรรณไมใหมๆ โดยใชลักษณะทาง
สัณฐานวิทยาก็อาจกลาวไดตอไปวาลักษณะทางสัณฐาน



 

 บันทึกการประชุมวิชาการประจําปโครงการ BRT ครั้งท่ี 11  
15-18 ตุลาคม 2550 จังหวัดอุดรธานี 

 85 

วิทยา (morphologic character) ของสปชีสนั้นๆ ยอม
เปนดัชนีท่ีชี้ถึงการผสมขามพันธุท่ีถูกประมาณการโดย
นักอนุกรมวิธานพืชนั่นเอง เนื่องจากการผสมขามพันธุ
ในประชากรของสปชีส ทําใหแตละสปชีสมีลักษณะของ
ความเหมือนกัน ผู ท่ีมีประสบการณจากการศึกษา
ลักษณะทางสัณฐานวิทยาของสปชีสใด จะสามารถ
ประมาณการความเปนลักษณะเฉพาะตัวของสปชีส
นั้นๆ ได 

ขอบเขตของลักษณะทางสัณฐานวิทยาท่ีใชบง
ความเปนสปชีสได คือกลุมของลักษณะท่ีมีความแปรผัน 
(variation) ท่ีโดยปกติแลวในประชากรท่ีมีการผสมขาม
พันธุกัน (interbreeding population) ควรจะมี ดังนั้น 
สปชีสตามหลักทางชีววิทยาท่ีแตกตางกัน ยอมมีความ
แปรผันทาง ลักษณะ สัณฐาน วิทยา  (morphologic 
variation) ท่ีแตกตางกันดวยนั่นเอง การผสมขามพันธุ
กันมีสวนสําคัญท่ีทําใหสปชีสนั้นมีกลุมของลักษณะที่
สามารถสังเกตได (phenetic cluster) ในธรรมชาติ 
อยางไรก็ตามแนวความคิดแบบที่เปน non-temporal 
species concept นี้มิไดระบุถึงชวงของระยะเวลาที่มีสป
ชีสนั้นปรากฏอยู  

การอธิบายถึงสปชีสหนึ่งในชวงระยะเวลาใดเวลา
หนึ่ง แนวความคิดแบบท่ีเปน temporal species 
concept สามารถอธิบายไดวาในแตละสปชีสมีความคง
อยูยาวนานเทาใดในสายวิ วัฒนาการ ส่ิงนี้มีความ
เกี่ยวพันอยางย่ิงกับคําถามหลักในทางอนุกรมวิธาน 
โดยเฉพาะของพืชตามท่ีกลาวแลวขางตน กลาวคือ 
นอกจากจะระบุขอบเขตของกลุมแลว ยังตองการศึกษา
ความสัมพันธระหวางสปชีสดวย เนื่องจากแนวความคิด
แบบที่เปน non-temporal concept อยางเดียว ไม
ส ามารถตอบคํ าถาม ใน เ ร่ื อ งความ สัม พันธทา ง
วิวัฒนาการได บอกไดแคเพียงคําจํากัดความของสปชีส
ท่ีเวลาหนึ่งๆ ซึ่งมีการผสมขามพันธุกันเทานั้น แตถาใช
แนวความคิดแบบ non-temporal concept กับ
ระยะเวลาท่ีตอเนื่อง จะทําใหเกิดขอถกเถียงกันในเรื่อง
การแยกสายของสปชีส ดังนั้นจึงตองมี temporal 
species concept เขามาชวยอธิบาย เชน แนวความคิด
ท่ีพิจารณาจากลักษณะทางวิวัฒนาการจากบรรพบุรุษ 
(cladistic species concept) ฯลฯ  

สําหรับระยะเวลาของสปชีสหนึ่งท่ีปรากฏอยู
อยางตอเนื่อง ในการศึกษาเรื่องนี้ส่ิงสําคัญท่ีมาชวยใน

การทําความเขาใจ นอกจากเรื่องของขอบเขตของความ
เปนสปชีสจากแนวความคิดตางๆ แลว ความเขาใจถึง
วิธีการเกิดสปชีสใหม ยอมมีความสําคัญพอๆ กัน 
เพราะทําใหเขาใจธรรมชาติของประชากรที่กําลังศึกษา
อยู และสงสัยวาเปนสปชีสใหมหรือไม และอยางไร ซึ่ง
เมื่อพิจารณาวิธีการเกิดพืชพรรณใหม หรือส่ิงมีชีวิตสป
ชีสใหมอ่ืนๆ ตามธรรมชาติคงไมตางกันนัก ดังท่ีทราบ
กันวากระบวนการเกิดส่ิงมีชีวิตใหมมี 3 แบบ คือแบบ
แรกนั้นสปชีสใหมเกิดขึ้นไดเนื่องจากประชากรเดิมถูก
แยกออกจากกัน (allopatric population) โดยสภาพทาง
ภูมิศาสตร ประชากรที่ถูกแยกกันนานๆ เขา จะเกิด
ความแตกตางจนเปนสปชีสใหม กระบวนการนี้เรียกวา 
allopatric speciation  

แบบท่ี 2 คือ สปชีสใหมเกิดขึ้นตอเนื่องไปใน
บริเวณเดียวกับสปชีสเดิมตามความแปรผันของสภาพ
ทางนิ เวศวิทยา  ท่ีอาจเกิดการเปล่ียนแปลงแบบ
กะทันหันในเขตที่ตอเนื่องกันนี้ ทําใหมีเขตแดนที่
เรียกวา hybrid zone ซึ่งเฉพาะในเขตนี้จะมีลูกผสมของ
ส่ิงมีชี วิตสองสปชี ส ท่ี ใกล เคียงกันมาก  (insipient 
species) กระบวนการนี้เรียกวา parapatric speciation 

แบบสุดทายเปนการเกิดสปชีสใหมในทามกลาง
ประชากรเดิม เพราะผลจากการผาเหลา (mutation) 
เรียกกระบวนการนี้วา sympatric speciation ในสอง
แบบหลังนี้ ยังหาหลักฐานมาสนับสนุนไดยาก เปน
เพียงแตมีขอสันนิษฐานวานาจะเกิดได ดังนั้นในการ
พิจารณาความเปนพรรณพืชใหม ถามีความเขาใจใน
เรื่องพ้ืนฐานเหลานี้จะทําใหหลักฐานเชิงประจักษท่ีถูก
เสนอ  มีความนาเชื่อ ถือมากขึ้น  ตัวอยางเชน  ถา
ประชากรของพืชพรรณใหม ท่ีศึกษามีลักษณะเปน 
allopatric population มีจํานวนประชากรขนาดหนึ่ง 
โดยมีสภาพทางภูมิศาสตรเขามาเกี่ยวของ เชน มีแนว
เขาขวางกั้น หรืออยูในหุบเขาลึกขนาดใหญ ฯลฯ แตถา
พืชพันธุใหมมีตัวอยางเพียงไมกี่ตน อยูในทามกลาง
ประชากรของพืช  สปชีส ท่ี ใกล เคียงกัน  (insipient 
species) เชนนี้ กําลังจะกลาววาพืชพันธุใหมท่ีศึกษานั้น
เปน sympatric species ซึ่งในธรรมชาติยอมเกิดไดยาก 
และแทบจะหาขอพิสูจน หรือหาหลักฐานเชิงประจักษ
ไมได เลย  เพราะถาตระหนักไดวา  สปชีสนั้นเปน
ป ร ะ ช า ก ร ท่ี มี ก า ร ผ สมข า ม พั น ธุ  (interbreeding 
population) ยอมจะตองมีความแปรผัน (variation) 
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เกิดขึ้น อีกท้ังขนาดของประชากรก็เขามาเกี่ยวของใน
การพิจารณาดวย โดยขนาดของประชากรยอมเก่ียวของ
กับวิธีการในการกระจายพันธุวากวางหรือแคบ ซึ่ง
รวมถึงเรื่องการถายละอองเรณู (pollination) ของพืชอีกดวย 

วิธีการศึกษาพรรณพืชใหมนั้น แทจริงแลวอาจไม
มีวิธีการใดท่ีนับวาถูกตองแมนยําท่ีสุด เพราะข้ึนกับ
ความเขาใจพ้ืนฐานท่ีหลากหลายดังไดกลาวไปแลว เมื่อ
ลองพิจารณาดูตัวอยางในการตัดสินใจของการศึกษา
พรรณไมใหม ในกรณีท่ีมีพรรณไม 3 กลุม ท่ีมีลักษณะ
ทางสัณฐานวิทยาท่ีใกลเคียงกันมาก ความเปนไปได
ของขอสรุปนั้นอาจเปนไปไดวาท้ัง 3 กลุม มีลักษณะ
ทางสัณฐานวิทยาท่ีบงวาเปน 3 สปชีส หรืออาจมีพืชท่ี
ตางกันเพียง 2 สปชีสเทานั้นก็ได โดยที่อีกกลุมท่ีเหลือ
เปนลูกผสมตามธรรมชาติของ 2 สปชีสดังกลาว หรือท้ัง  

3 กลุมมีลักษณะเปนพืชสปชีสเดียวกัน แตมีความผัน 
แปรตามธรรมชาติในประชากร ตามลักษณะของ
นิเวศวิทยาท่ีเรียกวา ecotype ซึ่งขอสรุปใดจะเปนท่ี
นาเชื่อถือหรือไม คงขึ้นกับการแสดงหลักฐานเชิง
ประจักษวาท่ีสรุปอยางนั้น เปนเพราะเหตุผลใด 

อยางท่ีไดกลาวมาแลววาขอสรุปในเร่ืองของพืช
พรรณใหม เชนในกรณีตัวอยาง แทจริงเปนเพียงส่ิงท่ี
ถูกเสนอ (nominalism) ขึ้นมาวาอาจเปนไปได 3 แบบ 
โดยขอสรุปใดจะตรงกับความเปนจริงทางวิทยาศาสตร 
(scientific realism) คงตองขึ้นกับกระบวนการหาตอบ
คําถามวาใชกระบวนการทางวิทยาศาสตร (scientific 
process) หรือไม และมากนอยเพียงไร ดังนั้น ความ
เปนพรรณพืชใหมจึงไมสําคัญเทากับวิธีการศึกษากอนท่ี
จะสรุปวาพืชนั้นเปนชนิดใหมหรือไม 
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1. ก"5�+ (Musa sapeintum) 0.6 ± 0.05 0.7 ± 0.04 
2. 9��� (Artocarpus heterophyllus) 0.8 ± 0.01 0.7 ± 0.03 
3. D5' (Gmelina arborea Roxb.) 0.6 ± 0.07 0.7 ± 0.05 
4. !��/	F& (Alstonia scholaris R.Br.) 1.3 ± 0.02 0.8 ± 0.02 
5. ������5�� (Peltophorum pterocarpum) 1.0 ± 0.02 0.6 ± 0.01 
6. �����	=� (Peltophorum dasyrachis) 0.3 ± 0.09 0.6 ± 0.06 
7. -����6�+ (Zizyphus jujuba Lamk.) 1.4 ± 0.24 0.6 ± 0.05 
8. 

ก�*& (Citrus histrix DC.) 1.0 ± 0.18 0.6 ± 0.08 
9. 

ก"���!��5�� (Adenanthera pavonina) 0.7 ± 0.05 0.7 ± 0.02 
10. 

9��& (Feronia limonia) 0.7 ± 0.11 0.6 ± 0.02 
11. 

9�
 (Tamarindus indica Linn.) 0.9 ± 0.07 0.8 ± 0.05 
12. 

���%"�� (Citrus sp.)  1.2 ± 0.10 0.6 ± 0.05 
13. 

	��� (Bouea macrophylla) 0.4 ± 0.02 0.6 ± 0.01 
14. 

/JK'� (Averrhoa carambola Linn.) 1.4 ± 0.09 0.7 ± 0.00 
15. 

"
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16. �
ก
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17. /"��+� (Melia azedarach) 2.1 ± 0.13 0.7 ± 0.04 
18. ;��
/" (Casuarina equipsetifolia) 3.8 ± 1.07 0.6 ± 0.02 
19. ;
/&� (Azadirachta indica) 1.5 ± 0.06 0.7 ± 0.04 
20. ;����� (Sterculia foetida Linn.) 1.0 ± 0.02 0.6 ± 0.06 
21. %���ก+*�}���� (Delonix regia Raf.) 1.2 ± 0.05 0.6 ± 0.01 
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----------------------------------------------- 
 

Climate change 
When we talk about climate change, 

there are several questions raised up on climate 
change issues such as how is the Earth 
changing and what are the consequences of life 
on Earth?, how is the global Earth system 
changing?, how does the Earth system respond 
to natural and human-induced changes?, what 
are the consequences of changes in the Earth 
system for human civilization?, and how well 
can we predict future changes in the Earth 
system? 
 

What are cloud forests? 
Cloud forests are a type of evergreen 

mountain forest found in tropical areas. Cloud 
and mist is frequently in contact with the forest 
vegetation. An abundance of mosses, ferns, 
orchids and other epiphytic plants are on every 
tree and rock surface. Trees typically decrease 
in stature. Leaves become smaller, harder and 
thicker. Stunted trees are encountered and the 
leaves become even more akin to desert 
xeromorphic leaves. Trees in the cloud cap are 
heavy covered with epiphytes. This unique 
ecosystem is known as the tropical montane 
cloud forest. Asia-Pacific-Potential cloud 
forest distribution and sites were recorded in 
the UNEP-WCMC cloud forest database 
(Fig.1).  
 

 
 

Figure 1. Asia-Pacific - Potential cloud forest 
distribution 

Cloud forest and climate change 
For species with narrow elevation ranges, 

the predicted rate of climate change may move 
them completely outside of their climatic niche 
space within only one or two generations. 
Climate change, coupled with habitat 
destruction, could cause species communities to 
experience greatly increased extinction rates. 
 
What have we done? 

We have done several aspects on the cloud 
forest initiative project. We had organized the 
Cloud Forest Expedition during 16-21 April 
2007 with 30 researchers participated in this 
event. We compiled the species list of cloud 
forest endemic species. We studied Cloud forest 
characteristics such as climate, soil, hydrology, 
and vegetation. We installed two automatic 
weather stations and eight ATM shelters around 
Khao Nan National Park (Fig. 2). We have 
studied Parah phenology, beetles and macro-
moth species diversity and abundance. 
 
Link Khao Nan projects with climate change 

The Davis automatic weather station 
measures barometric pressure, temperature, 
humidity, rainfall, rain rate, rain storm, wind 
speed, wind direction, dew point, heat index, 
UV, solar radiation, evapo-transpiration, and 
percent soil moisture. This weather station 
comes with wireless, remote anemometer, 
receive data from up to eight different 
transmitting stations, field station with solar 
power and soil moisture. Wireless field station 
runs on batteries or solar power kit. Atmospheric 
data display in graphs. 
 

Sanyen Cloud Forest Expedition 
Sanyen Cloud Forest Expedition was 

conducted during 16-21 April 2007. There were 
479 species of plants and animals found during 
this expedition. There were composed of 11 new 
species: one orchid species, four moth species, 
two reptile species, and four amphibian species. 
There were three new records for Thailand: two 
ant species and one moth species. There were 34 
endemic species for cloud forest: four  
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Figure 2. Eight ATM shelters around Khao Nan 
National Park. Red line represents Khao Nan 
National Park boundary. 

Zingiberaceae, five Orchids and 25 bird 
species. For plants, ther e were 82 Bryophytes 

species, 73 Pterophytes species, 30 orchid 
species, 25 Ficus species, three Argrostemma 
species, 43 vascular plant species, seven 

Zingiberaceae species and two Algae species. 
For animals, there were 72 ant species, 56 
Butterflies species, 13 Moth species, 17 
Reptiles species, 15 Amphibians species, and 
123 Birds species. 
 

 

Figure 3. Sanyen cloud forest climatic study site, 
Khao Nan National Park 

Cloud Forest Characteristics 
Tropical montane cloud forest occurs in 

mountainous altitudinal band frequently 
enveloped by orographic clouds. This forest 
obtains more moisture from deposited fog 
water in addition to bulk precipitation. The 
main climatic characteristics of cloud forests 
include frequent cloud presence, usually high 
relative humidity (RH) and low irradiance. 
Little has been done on climatic factors and 
their effects on tropical montane cloud forest 
in Thailand. The lack of understanding of the 
cloud forest characteristics make it difficult to 
predict what the impacts of climate change will 

be on the cloud forest. This study investigated 
the climatic characteristics of tropical montane 
cloud forest at Sanyen cloud forest, Khao Nan 
National Park, Nakhonsithammarat and 
compared climatic data with Parah forest and 
Walailak University climatic data. We collected 
climatic factors at Sanyen cloud forest, Khao 
Nan National Park from 18-20 April 2007. 
Sanyen cloud forest was located at 1270 m 
above mean sea level (Fig. 3). HOBO data 
logger was used to collect mean, maximum and 
minimum air temperature, relative humidity and 
solar radiation. We also collected the same 
climatic data at Parah forest and Walailak 
University by using Davies weather station 
model Pro II Plus. Parah forest weather station 
was located at 220 m above mean sea level. 
Walailak Weather station was located at 8 m 
above mean sea level. We compared Sanyen 
cloud forest climatic data with climatic data 
from Parah forest weather station and Walailak 
weather station on the same dates by using 
descriptive statistics, linear and non-linear 
regression. 

The mean, maximum and minimum air 
temperature at Sanyen cloud forest were as 
following: mean temperature ( SDx ± ) = 

20.12±0.89 °C; maximum temperature ( SDx±  
=24.15±2.79 °C; minimum temperature ( SDx ± ) 
= 17.45±1.74°C. As air temperature increased, 
%relative humidity (RH) decreased in all three 
locations (nonlinear regression: Sanyen cloud 
forest: F3,573 = 1.20x104, P<0.001, Fig. 4a, Eq.1; 
Parah forest: F3,255 = 7000, P<0.001, Fig. 4a, 
Eq.2; Walailak University: F3,573 = 2.349x106, 
P<0.001, Fig. 4a., Eq. 3), where T was stand for 
temperature. These results were clearly shown 
that Sanyen cloud forest was much cooler than 
Parah forest and Walailak University. The 
maximum temperature at Sanyen cloud forest 
was 28 °C. On the other hand, the maximum 
temperature at Parah forest and Walailak 
University were 33 and 34 °C. %RH at Sanyen 
cloud forest ranged from 60-97%. This indicates 
that the surface atmosphere at Sanyen cloud 
forest contains more water vapours even in the 
summer time. As air temperature at Sanyen 
cloud forest increased, % RH decreased with a 
shallow slope. On the other hand, as air 
temperature at Parah forest and Walailak 
University increased, % RH decreased with 
steeper slopes than at Sanyen cloud forest. 

Solar radiation (w/m2) at Sanyen cloud 
forest had positive association with solar 
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At Sanyen cloud forest, %RH = 94.25, T < 19.62 °C  

 = 94.25-2.48 (-19.62+T), T ≥ 19.62 °C Eq. (1) 

 

At Parah forest, %RH = 94.15, T < 25.97 °C  

 = 94.15-4.74 (-25.97+T), T ≥ 25.97 °C Eq. (2) 

 

At Walailak University, %RH = 93.56,  T< 26.07 °C  

 = 93.56-4.15 (-26.07+T), T≥ 26.07 °C Eq. (3) 

    

 
radiation (w/m2) at Parah forest (linear 
regression: y = 0.0194x + 0.630, R2 = 0.702, 
F1,125 = 294.746, P< 0.001, Fig. 4b). The 
amount of solar radiation (w/m2) at Sanyen 
cloud forest was low with a range of 0-19 
w/m2 (Fig. 4c). The amount of solar radiation 
(w/m2) at Parah forest was high with a range of 
0-1000 w/m2 (Fig. 4d). Tropical montane cloud 
forests have regular fogs or cloud immersion. 
This cloud immersion reduces a large amount 
of solar radiation. Our results support previous 
findings that the amount of solar radiation was 
a lot less at Sanyen cloud forest when we 
compared with Parah forest and Walailak 
University. This large reduction in solar 
radiation also reduces bioproductivity. 

We studied vegetation characteristics 
from Klongkai station at 329 m in elevation to 
Sanyen cloud forest at 1279 m in elevation 
during 17-21 April 2007. There were three 
parts of this study: (1) leaf size, (2) tree height 
and (3) % epiphyte cover tree trunk. For leaf 
size, we collected 10 leaves/tree and five trees 
per study site. We selected leaves that were in 
good conditions from the first branch of the 
tree. We took photographs of these leaves with 
a Canon A530, 5 million pixels in the 
laboratory against white A4 paper (Fig. 5a). 
These photographs were then analysed for leaf 
width, leaf length and leaf area using Adobe 
Photoshop and MultiSpec Win 32. For leaf 
thickness, we used vernier caliper to measure 
at 0.01 cm resolution. We used simple linear 
regression to find the association between leaf 
size and elevation. 

For tree height, we selected a type of tree 
and measured a tree height of five trees that 
had a diameter at breast height (DBH) between 

90-110 cm at each study site using clinometre 
and tape measurement. We found this tree 
starting at 1122 m in elevation and continuous 
measured tree height up to Sanyen cloud forest 
with a total of 13 study sites. We measure tree 
height (H), the distance from the ground to bush 
(a) and the width of the bush in 4 directions (i.e. 
north, east, west, south) (Fig. 5b). We used 
simple linear regression to find the association 
between tree height, bush size and elevation. 

For % epiphyte cover, we selected five 
trees/study sites that had DBH between 100-130 
cm and took photographs of epiphytes cover on 
tree trunk. We started our study sites at 384 m in 
elevation and collected every 100 m increased in 
elevation until we reached Sanyen cloud forest 
with a total of 20 study sites. We took 
photographs of these leaves with a Canon A530, 
5 million pixels with a camera stand using a 
rectangular frame with scales on it (Fig. 5c). We 
estimated % epiphyte cover/area and then used 
simple linear regression to find the association 
between tree height, bush size and elevation. 
There were no differences between leaf width, 
leaf length, leaf thickness and leaf area with 

elevation (leaf width: SDx ±  =6.26±1.35, 
F50,229 = 1.290, ns; length: SDx ±  =19.18±3.67, 

F76,203 = 1.070, ns; thickness: SDx ±  
=0.007±0.0056, F2,277 = 0.0761, ns; area: 

SDx ±  =87.80±32.70, F20,259 = 0.949, ns). As 
elevation increased, bush height and tree height 
decreased (bush height: y = -0.013x + 23.351, R2 

= 0.091, F1,44 = 4.429, P< 0.05, Fig. 6a; tree 
height: y = -0.022x + 38.604, R2 = 0.231, F1,44 = 
13.203, P< 0.001, Fig. 6b). There was no 
association between bush width and bush ratio 
with elevation (bush width: F1,44 = 0.323, ns; 
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(a) 

 

(b) 

 

(c) 

 

(d) 

 

Figure 4. Climatic characteristic of Khao Nan cloud forest at Sanyen from 19-21 April 2007 (a) relative humidity 
and temperature (°C): ∆ (--) Sanyen, ● (___) Parah forest and  (__ __) Walailak University, (b) Solar radiation 
(w/m2) at Sanyen cloud forest and Parah forest, (c) Solar radiation (w/m2) at Parah forest, and (d) Solar radiation 

(w/m2)  

 
bush ratio: F1,44 = 1.473, ns). As elevation 
increased, % epiphyte cover increased (y = 
0.064x + 0.147, R2 = 0.724, F1,94 = 246.93, P< 
0.001, Fig. 6c). 

With increasing elevations, plant species 
change from lowland species to montane 
species with tree stature, and leaf size 
decreases but the epiphyte load tends to 
increase. Cloud forest trees are twisted, gnarled 
and often have umbrella-like crown [3, 4]. Our 
results support previous findings. This high 
epiphyte load could have four important roles 
in cloud forest. First, the productivity of 
epiphytes in cloud forest can exceed other 
flora. Second, epiphytes could capture, store 
up to 50,000 litres/ha or 3000 litres/ha and 
slowly release water to canopy animals in 
cloud forest. Third, epiphytes capture, store 
and slowly release up to half the total input of 
NH4

+, NO3
- and other important ions and 

nutrients in cloud forests from water stripping 
from passing clouds. Finally, epiphytes 
provide home for invertebrates, amphibians, 
birds and even some primates. 

We studied soil and hydrology 
characteristics of Sanyen cloud forest, Khao 

Nan National Park. We measured soil 
characteristics both in the field and collected 
some soil samples and measured in the 
laboratory. In the field, we used Kelway soil 
probe to measure soil pH and moisture. We 
placed this soil probe in the soil no deeper than 
10 cm soil depth every 100 m interval starting 
from Klongkai station until we reached Sanyen 
Cloud forest with a distance of 5600 m (Fig. 7a). 
At each study site, we measured soil pH and 
moisture three times within 1 meter radius and 
measured latitude, longitude and elevation of the 
study sites using GPS model 76 CSX. We also 
collected soil samples at these following 
elevations: 300, 500, 700, 900, 1100, 1200, and 
1300 m (Fig. 7b) by using soil auger. We 
weighed all the soil samples by using soil 550 
g/sample and oven dried at 90 °C for 24 hrs and 
then reweighed soil again to calculate % soil 
moisture. Because this soil contained a lot of 
rocks, we used sieve number 10 to sieve the 
rocks out from our soil samples. Then we 
weighed 50 g soil/soil sample and burned it at 
550 °C for 1 hr. We weighed the soil after 
burned it and calculated %organic content. We 
measured water quality in all water body along  
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Figure 5. Vegetation characteristics (a) leaf photography, (b) tree height, and (c) % Epiphyte cover around tree 
trunk with scales  

 
Klongkai station to Sanyen cloud forest (Fig. 
7c). Water quality was composed of water 
temperature, conductivity and dissolved 
oxygen (DO) using METTLER TOLEDO 
Portable Lab™ 300 MX three times per study 
site. 

From the soil field data, as the 
elevation increased, % soil moisture increased 

(y = 0.021x + 4.370, F1,160 = 43.180, R2 = 
0.213, P<0.001, Fig. 2a). From the soil 
laboratory data, % soil moisture and % organic 
content were separated into two groups: above 
900 and below 900 m in elevation. As we can 
see, % soil moisture and % organic content 
were higher in 900 m in elevation (Fig. 8b,c). 
Our results support previous findings [2, 3] 
that cloud forest soils were high in organic 
contents, and soil moisture. The results were 
clearly shown that after 900 m in elevation, 
there were a large increased in % soil moisture 
and % soil organic content. This indicates that 
Sanyen cloud forest started from 900 m in 
elevation. The capacity of the soil to absorbs 
and stores a great deal of water provides the 
important services of erosion and flood control 
as well as dry weather stream flow [2]. 

As the elevation increased, water 
temperature, conductivity, and DO decreased 
(water temperature: y = -0.006 x + 26.875, 
F1,28 = 230.015, R2 = 0.891, P<0.001, Fig. 8b; 
conductivity: y = -0.029 x + 46.734, F1,31 = 
58.2155, R2 = 0.653, P<0.001, Fig. 8d; DO: y 
= -0.0003x + 2.14, F1,31 = 28.947 R2 = 0.483, 
P<0.001, Fig. 8f). Our results showed that 
water temperature, conductivity, and DO were 
lower at Sanyen cloud forest than at lower 
elevation water body. For water temperature, 
this result has a similar trend with air 
temperature. This could be due to the cloud 
reduced the amount of solar radiation at the 
cloud forest. This study showed that 

conductivity was very low at Sanyen cloud 
forest. This could be due to Sanyen cloud forest 
is the head of watershed, therefore, there would 
be less ions in the water body than in lower 
elevation water bodies. It was quite a surprised 
that the amount of DO at Sanyen cloud forest 
was very low, especially at 1250 m in elevation. 
This water body was very shallow with 10 cm 
deep with lot of algae at the bottom. 

Parah (Elateriospermum tapos) is only 
plant in monotypic genus. It is native to 
Thailand, Malaysia, and Sumatra Island. We 
found them at Jengka national forest in Malaysia 

[1], and Belalong forest in Brunei [2]. Leaf 
phenology was studied in individuals of a 
canopy species, Elateriospermum tapos 
(Euphorbiaceae), at various ontogenetic stages, 
in a Malaysian rain forest [3]. The timing of leaf 
emergence was not synchronized among sapling 
individuals, and was not correlated with any 
meteorological factors of the preceding month. 
The leaf production rate was larger under higher 
light, but the leaf fall rate was not related to the 
light regime of the saplings. Thus, leaf 
production was enhanced by the light 
availability for each individual. Non-
synchronous leaf production appears to be 
important for sapling growth, allowing saplings 
to occupy better-lit space quickly. This work 
aims at studying phenology of Parah tree 
(Elateriospermum tapos) and how climatic data 
might effect on bud burst time and flower burst. 
We installed the Davis weather station model 
wireless Vantage Pro II plus at the Parah park 
ranger station (latitude 8.86543 N and longitude 
99.62230 E) (Fig. 9a) since 21 November 2006. 
This weather station collected the amount of 
rainfalls, max/min temperature, relative 
humidity, solar radiation sensor, UV, wind speed 
and wind direction. For phenology study, we 
selected 30 Parah trees at the Parah park ranger 
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(a) 

 

(b) 

 

(c) 

 

  

Figure 6. Vegetation characteristics from Klongkai station to Sanyen cloud forest during 17-21 April 2007. (a) bush 
height (m) and elevation (m), (b) tree height (m) and elevation (m), and (c) % epiphyte cover and elevation (m) 

 

   

(a) (b) (c) 

Figure 7. Sanyen cloud forest climatic study site, Khao Nan National Park. (a) soil field study sites, (b) soil 
laboratory study sites and (c) hydrology study sites 

station. We marked these 30 Parah trees by 
placed an individual tag on each tree (Fig. 9b). 
We measured each tree the diameter at base 
(DAB), the diameter at breath height (i.e. 130 
cm) (DBH), and tree height. We selected three 
branches/tree and marked them with green 
ribbons. We visited Parah trees once every two 
weeks and recorded the time that first buds and 
the first flowering buds appeared at the top, the 
middle and the base of the branches. 

Parah trees had a mean ±SD of DAB of 
226.87 ± 91.68 cm, DBH of 138.00 ± 46.13 
cm, and tree height of 31.03 ± 9.41 m. Bud 
burst occurred from 13th February to 24th 
March with a bud burst duration of 40 days 
(Fig. 10a). The mean ±SD of number of bud 

bursts at Parah forest was 2.25 ± 2.97 
branches/day. The maximum bud burst/day 
occurred on 1 March 2007 with a total of 17 
branches. Flower burst occurred from 15th 
February to 30th March with a flower burst 
duration of 44 days (Fig. 10a). The mean ±SD of 
number of flower bursts at Parah forest was 2.05 
± 2.81 branches/day. The maximum flower 
burst/day occurred on 8 March 2007 with a total 
of 12 branches. This indicates that bud burst 
occurred 1 week prior to flower burst. There 
were two days time lag between bud burst and 
flower burst in Parah trees at Parah park ranger 
station, Khao Nan National Park. The mean ±SD 
of climatic factors at Parah forest from 
November  2006  to  June 2007 were   24.0 ± 
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3.14 °C with the relative humidity of 90.8 ± 
10.61 %, and the daily rainfalls of 42.10 ± 
100.06 mm (Fig. 10b,c,d). During bud burst 
occurred, there was almost no rainfall during 
that time. This may suggest that Parah trees 
require some drought period as an indicative 
cue for bud burst. This drought stress signal for 
leaf fall, bud burst, and flower burst have been 
shown in many crop species. 

Our study observed only mature Parah 
trees and found that tall trees showed a clear 

synchronous bud burst and flower burst pattern 
in March-April. Osada et al. also found similar 
pattern on leaf fall that tall Parah trees showed a 
clear synchronous leaf-fall pattern with annual 
cycle. Our results support Osada et al.’s findings 
that mature trees produced flowers 
simultaneously with new leaves, after shedding 
their leaves. This suggests that the need to 
synchronize flowering might be the primary 
determinant of leaf production phenology in 
mature individuals. 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

 

Figure 8. Soil and hydrology characteristics and elevation (m) from Klongkai station to Sanyen cloud forest during 
17-21 April 2007. Soil characteristics: (a) % soil moisture from field data, (c) % soil moisture from laboratory data 
and (e) % organic content. Hydrology characteristics: (b) water temperature (°C), (d) conductivity (µS/cm), and (f) 
Dissolved oxygen (mg/l) 

(a) 

 

(b) 

 

Figure 9. (a) Parah park ranger station (yellow pin) and (b) Parah tree 
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This study investigated the species 

diversity and abundance of macro-moth at 
Khao Nan National Park. The results from this 
study can be used as an initial data for further 
ranking conservation status of macro-moths 

and make decision on the natural resources 
management and support the Biodiversity 
Convention. We set a 18 watt of the black light 
trap against a white sheet from 6.00 pm to 6.00 
am daily from January 2007 to April 

2007 at Khao Nan Head Quarter (HQ) (UTM 
X: 0979723, Y: 0568732, elevation 120 m) and 
Hui Lek park ranger station (UTM X: 
0979723, Y: 0568732, elevation 80 m), Khao 
Nan National park (Fig. 11a). All macro-moths 
were observed, collected and counted twice 
during the trapping period at 10.00 pm and 
6.00 am and sent them to the Forest 
Entomology and Microbiology group in 

Bangkok for identification. The moths were set 
and identified by using both Moths of Thailand 
Vol. I, Saturniidae [1] and the Identification 
Guild for Regulated Insects [2]. The relative 
abundance (individuals/spot sample) was 
calculated as: R0 = total number of individuals/ 
(total surveying days x 2). Macro-moth 
conservation status was assigned by using IUCN 
Categories & Criteria (C.3.1). 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

Figure. 10. Bud burst date in relation to climatic factor. (a) Accumulative number of bud bursts (solid line) and 
flower bursts (dashed line), (b) Daily rainfall, (c) Maximum temperature (thick dashed line), Mean temperature 
(solid line), and Minimum temperature (dashed line), and (d) Maximum relative humidity (thick dashed line), 
Mean relative humidity (solid line), and Minimum relative humidity (dashed line) 
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We found 11 species of macro-moth in 
four families. There were one species of 
macro-moth in Uraniidae family, one species 
in Saturniidae, one species of Eupterotidae and 
eight species of Spingidae family (Table 1). 
When we compared between Khao Nan HQ 
and Hui Lek park ranger station, we found that 
Khao Nan HQ had more species richness than 
Hui Lek park station with 11 and 3 species, 
respectively (Fig. 12a,b). This could be 
because Khao Nan HQ was more opened than 
Hui Lek park ranger station; therefore, macro-
moth could see light at a greater distance at 

Khao Nan HQ. However, the marcro-moth from 
Hui Lek park ranger station are more importance 
because we found one species of Thai protected 
insect, Actias maenas and one species of export-
import prohibited insect, Lyssa zampa (Table 1). 
This indicates that primary tropical rainforest at 
Hui Lek park ranger station is still in good 
condition. Uraniidae family (i.e. Lyssa zampa) 
had a highest abundance of 0.0136 
individuals/spot sample (Table 1). Lyssa zampa 
has ever been the protected insect and will be 
monitored by the Department of National Parks, 
Wildlife and Plant Conservation for exportation.

(a) 

 

(b) 

 

Figure 11. (a) Study sites: Khao Nan Head Quarter and Hui Lek park ranger station, and (b) light trap setting 

Table 1. Macro-moth species, family and abundance at Khao Nan HQ and Hui Lek park station, Khao Nan 
National Park during January-April 2007 *Protected Thai Insects, **Export-import prohibited insects 

Abundance 
(Individuals) 

Relative abundance 
(Individuals/spot sample) 

No. Moth species Family 

Khao Nan Hui Lek Khao Nan Hui Lek Total 

1 Actias maenas* Saturniidae 0 2 0 0.0095 0.0045 

2 Ambulyx moorei Sphingidae 1 0 0.0043 0 0.0023 

3 Ambulyx pryeri Sphingidae 1 0 0.0043 0 0.0023 

4 Ambulyx substriggilis Sphingidae 2 0 0.0086 0 0.0045 

5 Ambulyx tattina Sphingidae 1 0 0.0043 0 0.0023 

6 Amplypterus panopus Sphingidae 2 0 0.0086 0 0.0045 

7 Antheraea helferi Saturniidae 1 0 0.0043 0 0.0023 

8 Archaeoattacus edwardsii Saturniidae 0 1 0 0.0048 0.0023 

9 Elibia dolichus Sphingidae 1 0 0.0043 0 0.0023 

10 Lyssa zampa** Uraniidae 1 5 0.0043 0.0238 0.0136 

11 Marumba cristata Sphingidae 2 0 0.0086 0 0.0045 

12 Melanothrix leucotrigona Eupterotidae 1 0 0.0043 0 0.0023 

13 Theretra boisduvalii Saturniidae 1 0 0.0043 0 0.0023 
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(a) (b) 

(c) 

 

 

Figure 12. (a) 4 Macro-moth families, (b) Monthly numbers of macro-moth species and (c) relative 
abundance and Macro-moth species found at Khao Nan Head Quarter and Hui Lek park ranger station, Khao 
Nan National Park in January-April 2007 

Local education through Khanom School 
Projects 

A better awareness on biodiversity and 
its importance can be done through the local 
education. Khanom School research projects is 
a project that require some collaboration 
among teachers, students and scientists 
working on research topics related to Khanom 
area. These school projects plan to be area 
based researches, focused on local wisdom, 
inquiry-based activity, handed on experience, 
and required community involvement. The 
most important is that it is FUN!  

There were 16 Khanom school projects 
funded by BRT and PTT groups. From 16 
projects, there were six projects that have been 
currently working on the projects for 6 months. 
These six projects were (1) Climate Change 
monitoring from Atmospheric Data and Cloud 
Structure from Ban Bangnood school, (2) 
Climatic and seasonal factors affecting breeding 
sites of Aedes spp. and Culex spp. larvae from 
Kanompittaya school, (3) Capacity building on 
marine resources for students at 
Thongniankanaphibal School, Khanom District, 
Nakhon Si Thammarat Province from  
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Thongneunkanapiban school, (4) Monitoring 
population density, size, and reproductive 
phase of marsh clams (Polymesoda sp.) at 
Bantamoung, Kanom, Nakhon Si Thamarat, 
(5) Species Diversity, Abundance, and 
Reproductive Stage of Caught Fish at Khanom, 
Nakhon Si Thammarat and (6) Soil 
characteristics of mangrove and macro-
invertebrate at Bang Pan canal from Ban Ta 
Muang school. 

There will be ten school projects which 
will be started in January 2008: (1) Species 
Diversity of Millipede, Earthworms  and Snail 
from Different Altitude above Sea Level at 
BanPret area Khanom District, Nakhon Si 
Thammarat from Banpret school, (2) Local 
Wisdom on Shrimp Paste Fermentation, (3) 
firefly population density and distribution from  
Thongnienkanapiban school, (4) Para Rubber 
Plantation Ecosystem at Khanom, Nakhon Si 
Thammarat, (5) Forest Ecosystem of Dadpha 
Hill at Khanom, Nakhon Si Thammarat from 
Udombanyajarn school, (6) Khanom School 
Research Program Database Construction 
Kanompitaya school, (7) Aedes and Culex 
larva diversity in rubber plantation and fruit 
orchard at Khanom, Nakhon Si Thammarat, (8) 
the Study of Tourist Variety at Bannadan, 
Khanom, Nakhon Si Thammarat from 
Kaitkanomsuksa school, (9) Dolphin 
population and distribution at Khanom area,  

and (10) Dragon fruit phenology at Khanom area 
from Chumchon Ban Bangnod school. 
 
Call for proposals 

Researchers and Graduate students  
(M.Sc./Ph.D.) are welcome to submit a research 
proposal.BRT will grant 200,000 Baht for M.Sc. 
students and 300,000 Baht for Ph.D students, 
and 500,000 Baht for searchers. We would like 
to encourage everybody to come and talk to us 
about the projects priori to proposal submission, 
please email us at jmullica@gmail.com or give 
us a call at 075-672038.  
 
Summer Ecological Research Training 
(SERT 2008) at Khao Nan, Khanom, and WU 

This summer ecological research training 
will be inquiry based, hand on experience 
working with leading scientists in the field, used 
some sensor based measurements, data 
visualization, data analysis, oral (power point ) 
presentation in English, writing up your own 
manuscript based on your summer data, and how 
to get it published!! Please apply now! BRT will 
fully support: Traveling cost to WU (RT), Room 
and Board during the training, Research budgets, 
10 students only, and 500 B Application fee. 
Deadline of submitting application form is 1 Feb 
2008 and the announcement of acceptance will 
be on 15 Feb 2008 at BRT website. The SERT 
2008 Course starts on 21-23 April 2008. 
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YZF9NCH>:J/<:R070&1F!#A&00)ก$%J)'84C0<กC#O D@#"8)I
689<81'0&1F H..0H! >5?8)I&40>:A(?$ 6 6789ก#8  

6789ก#8A8ก<:R0ก#8QZก+#<8\FH96789D8?#9.H9
<!= 6789ก#8012<:R06789ก#8&1F&@#8C$!ก)IH97-ก#80#YC# 
(NASA) A(/6789ก#8 CloudSat YZF9!15#$<&1'!3\FH$C# 
CloudSat &1F67J8]C#06(ก J)9"$/&1F]C#06(กJ/KC#'T#M
<!=G0A0$5%F9 &@#G"?&8#I>5?$C#<!=ก?H00)20DE9J#ก
M\205%0<&C#>"8C 65'0)ก<81'0D#!#8K$)5>5?G03C$9&1F
5#$<&1'! CloudSat 67J8]C#0 <!\FH>5?.?H!E(!# &#9
689<81'0J/0@#>:<3\FH!6'9ก)Ig#0.?H!E(.H9H97-ก#80#
YC# YZF9G0.,/012&1F689<81'034!30I?#0I#96"05 >5?
&@#ก#8QZก+#>:A(?$  

:8/<5e0D@ #7)[G0NH0012  7\Hก#80@#7$#!8E? 
ก8/I$0ก#8$%&'#Q#DN8- A(/ก8/I$0ก#8$%J)' <.?#DEC
ก8/I$0ก#8<81'08E?.H9<5eก0)ก<81'0 65'&#96789ก#8 
BRT !17$#!!4C9<0?0&1FJ/:(Eกij9G"?<5eก0)ก<81'G0NH0012
ก(#'<:R00)ก$%J)'&1F<.?!A.e9G0H0#7N.?#9"0?# D@#"8)I
T#8/"0?#&1F.H93456789ก#8:;#<!=-<.#0)00)20 J/<0?0
9#0$%J)'&#95?#00%<$Q$%&'#A(/7$#!"(#ก"(#'&#9
31$T#M 65'6789ก#8345012J/<0?0!#ก 7\H <8\FH9 ก#8
<:(1F'0A:(9.H9DT#MTE!%H#ก#Q (climate change) YZF9
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6J&'-0127CH0.?#9'#กD@#"8)I0)ก$%J)'5?#031$$%&'#G0
:8/<&Q>&' <M8#/>!C7CH'74?0 <7'ก)I7@#$C #ก#8
<:(1F'0A:(9.H9DT#MTE!%H#ก#Q<&C#>"8C0)ก A(/>!C
0%'!&@#$%J)'5?#00%<$Q$%&'# (ecology) <M8#/<8%F!N?0กe!1
7$#!'4C9'#ก<ก%5.Z20A(?$ <!\FH0@#0%<$Q$%&'#!#<3\FH!ก)I
ก#8<:(1F'0A:(9.H9DT#MTE!%H#ก#Qกe'%F9'4C9'#ก!#ก
.Z20>:H1ก <M8#/N?H9&@#$%J)'G0()ก+,/.H9ก#8<io#
N%5N#!&#90%<$Q$%&'#AII8/'/'#$ (long term 
ecological monitoring) D%F9<"(C#012<:R0T#8/"0?#&1F&1FN?H9
5@#<0%0ก#8 G0:jJJ4I)0H4&'#0A"C93#N%<.#0)0J/!1DK#01
N8$J$)5H#ก#QH)N60!)N% 2 J45 A(/!1DK#01N8$J$)5
H#ก#QN#!"0C$'M%&)ก+-&)29 8 "0C$' >$?3C$'8H98)IG0
ก#8QZก+#$%J)'  

G0:jJJ4I)0!16789ก#8$%J)'<8\FH9 ก#8<io#N%5N#!
A(/:8/<!%0:8/3#ก8.H90ก&1FH4&'#0A"C93#N%<.#0)0 
YZF9>5?0@#0)ก<81'0 !#8)Iก#8ipกDH0<:R00)ก5E0ก (bird 
watcher) A(/G0H0#7N0)ก<81'0I#970H#JJ/!17$#!
D0GJ A(/ก(#'<:R0]E?<31F'$3#[G0ก#85E0ก (bird 
leader) G0.,/012!16789ก#8$%J)'8/5)I689<81'0&1F H..0
H! &)29"!5 16 6789ก#8 65'&#96789ก#8 BRT >5?G"?
&40D0)ID040>:A(?$&)29"!5 6 6789ก#8 H1ก 10 
6789ก#80)20 H'ECG08/"$C#9ก#8<.1'06789ก#8$%J)'
8C$!ก)I74,78E A(/8Hก#8N8$JDHI7$#!KEกN?H9 กCH0&1F
J/DC9>:G"?6789ก#8 BRT M%J#8,#H04!)N%&40NCH>: 

$)NK4:8/D97-"()ก.H93456789ก#8:;#<!=-<.#0)0 
7\Hก#8D0)ID0409#0$%J)'5?#00%<$Q$%&'# A(/ก#8
J)5ก#8HI8!<3%9:r%I)N%ก#8 <M\FHD8?#90)ก0%<$Q$%&'#84C0
G"!C (train next generation ecologist) G0:8/<&Q>&' 
65' Prof. Dr. Warren Brockelman A(/ Q.58.$%D4&S%v 
GI>!? >5?ก(C#$'\0')0$C#D#.#0%<$Q$%&'#<:R0D#.#&1F
ก@#()9.#5A7(0 JZ97$8<8C9D8?#90)ก$%J)'5?#0012G"?!#ก.Z20 

G0<8\FH9.H9S8,1$%&'#กe')9.#5]E?$%J)'H'ECH1ก!#ก
<3C0<51'$ก)0 JZ9H'#ก<3%[3$0G"?]E?&1FD0GJ>5?<.?#!#
QZก+#&1FH4&'#0A"C93#N%<.#0)0!#กก$C#012  D@#"8)I
ก#8QZก+#<ก1F'$ก)ID%F9!131$%NG0<3%9$%$)w0#ก#80)20 N?H9
<.?#GJ()ก+,/.H93)20"%0 A(/ก#8A'ก.H93)20"%05?$' 
<M\FH<:R0.?H!E(:8/กHIก)I.?H!E(&#931$$%&'#A(/H\F0O 
.?H!E(9#0$%J)'J/!1:8/6'30- <!\FH0)ก$%J)'>5?I)0&Zก>$?G0
g#0.?H!E(ก(#9 A(/!170J)5<กeIG0g#0.?H!E(H'C#9<:R0
8/II &#96789ก#8 BRT >5?AD597$#!<"e0$C# K?#0@#

.?H!E(J#กANC(/6789ก#8$%J)'!#I)0&Zก>$?G0g#0.?H!E(
ก(#9 J/&@#G"?!1ก#8A(ก<:(1F'0.?H!E(YZF9ก)0A(/ก)0>5? 
65']C#0&#96789ก#8 BRT &1F8)I]%53HIG0DC$0012 
 

����	
�� 3 �$�� %��������ก�����
��-
����� 
1. ����	
������$���	
���	��� (ecological 
research)  

6789ก#8 BRT <"e0$C#D%F9A8ก (first priority) &1F
H'#กG"?0)ก$%J)'3C$'ก)0&@# 7\HD8?#99#0$%J)'5?#0
0%<$Q$%&'# A(/7$8J/!18#'9#0ก#8N1M%!M-5?#0
0%<$Q$%&'#<M%F!.Z20 "8\H$C#H1ก 2-3 :B.?#9"0?# ](9#0
ก#8$%J)'5?#00%<$Q$%&'#7$8J/<M%F!!#ก.Z20ก$C#012 
N)$H'C#9.H99#0$%J)'&#90%<$Q$%&'#&1F<3\FH!6'9ก)Iก#8
<:(1F'0A:(9.H9DT#MH#ก#Q G0.,/012H4&'#0
A"C93#N%<.#0)0>5?5@#<0%0ก#8H'EC 7\Hก#8QZก+#<8\FH931M
()ก+,-.H9N?0:8/ <3C0 5Eก#88C$9.H9GI ก#8]()5GI 
ก#8ANกN#'H5 A(/ก#8ANกN#5Hก.H9N?0:8/ y(y  

D@#"8)Iก#8QZก+#ก#8G3?:8/6'30-J#ก:;#G0345
6789ก#8012 7\H<8\FH9.H931M()ก+,-.H9N?0:8/ D@#"8)I:;#
:8/0)20<:R0:;#34!30 J/!1M%S1ก88!<.?#!#<ก1F'$.?H9G0
<8\FH9ก#8<กeI(Eก:8/ YZF9<:R0M%S1ก88!.H93#$I?#0 &1F
<81'ก$C# M%S1$)0(Eก:8/ANก DC$0ก#8QZก+#G05?#0H\F0O 
&1F>5?&@#ก#8QZก+#G0H4&'#0A"C93#N%<.#0)0 !1<8\FH9&1F
0C#D0GJ <3C0 ก#8&1FA!(9HHก!#M8?H!ก)078)29(/!#กO 
A(/<8e$ก$C#<$(#:กN% <!\FH!1ก#8<:(1F'0A:(9.H9DT#M
TE!%H#ก#Q A(/<8\FH9ก#8HM'M'?#'K%F0.H90ก <:R0N?0 

H1ก&)29G0:8/<5e0&1F ]Q.58.กz+,/<53 <J8%[
D4S#D%01 >5?0@#<D0HG"?<"e0$C# <!\FH(Eก0ก{jกHHกJ#ก>.C 
65'3C$9<$(#&1F{jกHHกJ#ก>.C 65':กN%A(?$J/MH51ก)I
3C$9<$(#&1FA!(9HHก!#J@#0$0!#กMH51 <!\FH<ก%5ก#8
<:(1F'0A:(9&#95?#0H#ก#Q A!(9J/HHก!#J#กGN?5%0
<8e$ก$C#:กN% ANC(Eก0ก0)20')9{jก<:R0N)$N#!<$(#<5%! &@#
G"?(Eก0ก&1F{jกHHก!#>!C!1H#"#8ก%0<M1'9MH G0:8/<&Q
>&'.,/012>!C!1G78&@#9#0$%J)'G05?#0012 :8/<&Q3#N%
ก@#()98H7H'0)กQZก+#:8%[[#N81&1FD0GJA(/H'#กQZก+#
NCHG08/5)I:8%[[#6&"8\H<Hก YZF9!17$#!N?H9ก#8&@#
$%J) 'G05?#00% <$Q$%&'#A!(9ก)IH4,"TE!% <.? #!#
QZก+#$%J)' YZF 9!1 6J&'-&1F0C #D0GJ"(#'H'C#9 <3C0
7$#!D)!M)0S-5?#00%<$Q$%&'#.H9A!(9ก)IH4,"TE!% 
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<M8#/'%F9H4,"TE!%DE9.Z20 A!(9J/{jกN)$<8e$.Z20 A(/G0
ก#8QZก+#5?#0012 7$88E?$C#I8%<$,G5!1ก#8<:(1F'0A:(9>: 
A(/<:(1F'0A:(9>:H'C#9>8 0HกJ#ก0127$8J/!10)ก$%J)'
<.?#!#QZก+#5?#07$#!D)!M)0S-8/"$C#9H)0N8ก8%'#.H9
M\3A(/A!(9 (plant and insect interaction) <3C0 
7$#!D)!M)0S-8/"$C#9!/<5\FH->&8  A(/A!(9&1F!#ก%0](
.H9M\3<"(C#012 <3C0 NCHI#930%5 y(y 

DC$0<8\FH9.0#5"8\HH#,#<.N.H9&1FH'ECH#Q)' 
(home range size) .H9D)N$-ANC(/30%5 A(/<8\FH9.H9
ก#8:8)IN)$.H9D%F9!131$%N (adaptation) YZF9D%F9!131$%NN?H9
!1ก#8:8)IN)$<!\FH<ก%5ก#8<:(1F'0A:(9&#95?#0DT#$/
H#ก#Q <:R0<8\FH9&1F7$8J/!10)ก$%J)'!#3C$'ก)0QZก+#$C#
M\3A(/D)N$-!1ก#8:8)IN)$H'C#9>8 &1FH4&'#0A"C93#N%
<.#0)0 H#JJ/!1D)N$-I#930%5&1FH#Q)'H'ECI0M\208#IG0
8/5)I7$#!DE9&1FGก(?<71'9ก)I8/5)I02@#&/<( <!\FHDT#$/
H#ก#Q!1ก#8<:(1F'0A:(9>: D)N$-<"(C#012H#JJ/<7(\FH0
N)$.Z20>:H'ECI0'H5<.#<8\FH'O A(/N?H9D)9<กN5E$C#D)N$-
M\20(C#90)20!130%5G5I?#9 

G0.,/012ก@#()9<.1'067898C#99#0$%J)'<ก1F'$ก)I
<8\FH90ก 65'!1&1!$%J)'.H9<J?#"0?#&1FH4&'#0y !#3C$'ก)0
&@#$%J)' A(/>5?.H7@#:8Zก+#J#ก Dr. George A. Gale, 
Dr. Philip D. Round A(/ Prof. Dr. Warren 
Brockelman $C#J/<(\Hก0กก(4C!>"0G0ก#8&@#$%J)' 
6789ก#8$%J)'H1ก<8\FH9"0ZF 9&1Fก@#() 95@#<0%0ก#8 7\H
ก#8QZก+#()ก+,/.H9:;#<!= (cloud forest 
characteristics) <M\FHQZก+#$C#:;#<!=&1FH4&'#0A"C93#N%
<.#0)00)20!1()ก+,/H'C#9>8 D%F9&1FJ/QZก+#G0:;#<!= 
<3C0 QZก+#()ก+,/.H95%0 ()ก+,/TE!%H#ก#Q ()ก+,/
.H9N?0>!? .HI<.N.H9:;#<!=H'EC&1F >"0I?#9 A(/
.HI<.N.H9:;#<!=!1ก#8<:(1F'0A:(9>:H'C#9>8G0ANC
(/z5Eก#( y(y 

.?H!E((C#D45&1F!1<ก1F'$ก)I()ก+,/.H9:;#<!= <:R0
.? H !E ( &1F > 5? ! # J #ก] ( . H 9 ก # 8 < 5% 0& # 9 D@ # 8 $ J 
(expedition) YZF9<:R0.?H!E(&1FG3?<$(#QZก+#<M1'9 5 $)0 
YZF9H'ECG03C$9ก(#9<5\H0<!+#'0<&C#0)20 .?H!E(&1F>5?!#012 
JZ 9 < :R 0 .? H !E (&1F J@ # ก) 5 ! #ก  <M 8# / 8 / ' / < $ ( #&1F
&@#ก#8QZก+#0)20D)20<ก%0>:D@#"8)Iก#8J)5&@#A:(9QZก+#
G08/'/'#$ (long term ecology monitoring plot) YZF9
M%J#8,#5EA(?$<:R0<8\FH9&1F'#ก!#ก <M8#/$C#NH0012
:8/<&Q>&'!1A:(9QZก+#8/'/'#$H'EC"(#'A:(9 ANC

>!C7CH'J/!19#0$%J)'G0A:(9QZก+#8/'/'#$5)9ก(C#$
!#ก0)ก A:(9QZก+#8/'/'#$&1F!1ก#8QZก+#$%J)'H'C#9
D!F@#<D!HA(/NCH<0\FH9 7\HA:(9QZก+#8/'/'#$&1F!H
D%96N G0H4&'#0A"C93#N%<.#G"[C 

<0\FH9J#ก!10)ก$%J)'<.?#>:&@#9#0$%J)'G0A:(9
QZก+#8/'/'#$H'C#9NCH<0\FH9A(/ICH'78)29 5)90)20G0ก#8
J)5&@#A:(9QZก+#8/'/'#$ N?H97%5M%J#8,#5EG"?51 A(/
$#9A]0ก#8QZก+#H'C#98HI7HIกCH0&1FJ/!1ก#8<.?#>:
QZก+# A(/J/N?H9$#9A]0$C#7$8J/&@#H'C#9>8 "8\H&@#
G0M\20&1F>"0 "#กN?H9ก#8J)5&@#A:(9QZก+#G08/'/'#$
H'C # 9 <:R 08E :S88! 7$8J/!10) ก$% J) ' <.? #!#8C $!
&@#ก#8QZก+#G0A:(90)20<:R0J@#0$0!#ก A(/&@#$%J)'
NCH<0\FH9"(#'O :B YZF9!)0<:R0<8\FH9&1F>!C9C#'5#'0)ก 

0)ก$%J)'>&'7$8M%J#8,#G0<8\FH9.H9()ก+,/
M\20&1FM8?H!ก)IQZก+#D%F9!131$%N&1F!17$#!D@#7)[ YZF96'9G'
ก)ID)N$-30%5H\F 0O  &1F < 81 'ก$C #D:B31 D- 8C !  ( umbrella 
species) <3C0 <D\H J)5<:R0D:B31D-8C!:8/<T&"0ZF9 <M8#/
<D\H3C$'7$I74!:8/3#ก8ก$#9G08/II0%<$Q DC$0ก$#9
ก%0"[?#<:R0H#"#8 K?#<D\HKEก!04+'-(C#A(/"!5>:J#ก
:;# NCH>:J/>!C!1<D\H&1F(C#A(/ก%0<0\2Hก$#9 :8/3#ก8
ก$#9J/<M%F!!#ก.Z20 A(?$ก%0ก%F9>!?GI"[?#!#กก$C#&1F7$8
J/<:R0 :8/3#ก8N?0>!?GI"[?#H#JKEกก%0<8e$ก$C#&1FJ/
<J8%[<N%I6N>5?&)0 &@#G"?8/II0%<$Q<D1'D!54(>5? J/<"e0
$C#D%F9!131$%N&1F<:R0D:B31D-8C!0)20 !17$#!D@#7)[NCH8/II
0%<$QH'C#9!#กJ0>!C7$8!H9.?#!  
 
2. ����	
���$������4��ก4�������"�5�6 
(biodiversity research) 

6789ก#8 BRT G"?ก#8D0)ID040ก#8QZก+#5?#0
7$#!"(#ก"(#'&#931$T#MH'C#9A.e9.)0A(/NCH<0\FH9
!#N(H5 11 :B DC$03456789ก#8:;#<!=-<.#0)0G03C$9 1 
:B&1F]C#0!#0)20 0)ก$%J)'"(#'&C#0G03456789ก#8:;#<!=-
<.#0)0>5?7?0MID%F9!131$%N30%5G"!C (new species) 
D%F9!131$%N&1FMI78)29A8กG0:8/<&Q>&' (new record for 
Thailand) A(/D%F9!131$%N&1FMI78)29A8กG0M\20&1F0)20O (new 
locality record) "(#'30%5 

.,/012 !1 6 78 9ก#8$% J) '&1F QZ ก+#5? #07$#!
"(#ก"(#'&#931$T#MJ@#0$0 12 6789ก#8 YZF9!1
D%F9!131$%NG0ก(4C!NC#9O 5)9012 <3C0 <{�8-0 !HD ก(?$'>!? 
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.%9 !/<5\FH->&8 ]1<D\2Hก(#9$)0 ]1<D\2Hก(#97\0ก(4C!"0H0
!?$0GI "H'&#ก !5 :(# A(/0ก <:R0N?0 ก(4C!M\30)20
>5?.H&40ก#8&@#$%J)'>:<!\FH:B&1FA(?$ >5?<.?#D@#8$JA(/
<กeIN)$H'C#9&1F8/5)I7$#!DE9 60-600 <!N8 <"0\H
8/5)I02@#&/<( A(/G0:B&1F 2 >5?&@#$%J)'N)29ANC 600 <!N8 
.Z20>:KZ9'H5<.# DC$0ก(4C!D)N$->5?&@#ก#8QZก+#J#ก
8/5)I7$#!DE9J#ก02@#&/<( (elevation) NF@#O A(/>(C.Z20
>:8/5)I(/ 200 <!N8 65'QZก+#$C#ANC(/8/5)I7$#!DE9
J#ก02@#&/<( !1ก(4C!D%F9!131$%NANกNC#9ก)0H'C#9>8 

D@#"8)I](9#0.H9&1!$%J)'.H9 Q.58.&$1Q)ก5%v I4[
<ก%5 J#กJ4P#(9ก8,-!"#$%&'#()' >5?&@#ก#8QZก+#
<ก1F'$ก)I<{�8-0 >5?MI<{�8-030%5"0ZF9&1F<:R0<{�8-0ก?#05@#
NC#9K%F0 (alien species) <{�8-030%5012<:R0M\3&1F!#J#ก
NC#9:8/<&Q YZF9D@#8$JMI&1FH4&'#0A"C93#N%<.#0)078)29
A8กO Q.58.&$1Q)ก5%v I4[<ก%5 >5?D0GJ$C#<{�8-0ก(4C!012 J/
MI&1FG5.H9:8/<&Q>5?I?#9 65'D)00%+g#0$C#0C#J/<.?#
!#&#9:8/<&Q!#<(<Y1' A(/')9>!C&8#IA0C0H0$C#<.?#
!#H'EC&1F>"0I?#9&#9T#7GN? "8\HI8%<$,G5I?#9.H9
H4&'#0y DC$0G0ก(4C!!5.H9 74,$1'/$)w0- GJN89 >5?
MI$C#!1!5 4 30%5 &1F<:R0!5NC#9K%F0 (alien species) &1F
N?H9<io#8/$)9 A(/74,$1'/$)w0- GJN89 H'#ก>5?70!#
3C$'&@#<8\F H9!5NC#9K%F0!#ก.Z20 <M\F HD@#8$J$C#!5
<7(\F H0'? #'>:H'EC G0A"(C 9H#Q)' G5I? #9  D@ #"8) I
7,/&@ #9#0.H9 ]Q .58.H)[30# :8/ <&M J#ก
!"#$%&'#()'D9.(#078%0&8- >5?<.?#>:3C$'G0<8\FH9.H9
ก#8QZก+#7$#!"(#ก"(#'.H9"[?#&/<( &1F<ก#/&C#>8C 
H..0H! 6789ก#8012 <:R06789ก#8$%J)'&1F&@#8C$!ก)I
689<81'0&?H9<01'07,#T%I#( A(/689<81'0I?#0&C#!C$9 
H1ก&)29')9!16789ก#8$%J)'H1ก 3 6789ก#8 &1F>5?<.?#!#8C$!
$%J)' 5)9012  

1. 6789ก#87$#!"(#ก"(#'.H9:(#&/<( <M\FH
D@#8$J$C#:(#G0<.N H..0H! $#9>.CH'C#9>8 !1:(#
.0#5G"[C"8\H<(eกG0z5Eก#(G5 A(/3C$9<5\H0>"0J)I
:(#H/>8>5?I?#9 <5eก0)ก<81'0J/>5?ipกi0G"?N)297@#K#!
&#9$%&'#Q#DN8- >5?<81'08E?<ก1F'$ก)I&?H9K%F0.H9N0<H9 
H1ก&)29<:R0ก#8J45:8/ก#'G"?<5eก>5?7%5 >5?D)9<กN A(/>5?
$%<78#/"-.?H!E(  

2. 689<81'0I?#0&C#!C$9>5?&@#ก#8QZก+#<8\FH9
:8/3#ก8.H9"H'ก)0 65'ก#83)F902@#"0)กA(/$)5.0#5

.H9"H' &@#G"?&8#I$C#"H'ก)0!1ก#8<:(1F'0A:(9
H'C#9>8G0ANC(/<5\H0  

3. 6789ก#8QZก+#()ก+,/5%0&1F:;#6ก9ก#9 
0HกJ#ก012')9!16789ก#8$%J)'8/5)I689<81'0H1ก 10 

6789ก#8 &1FH'EC8/"$C#9ก#8.H8)I&40J#ก6789ก#8 BRT 
YZF9I#96789ก#8<ก1F'$.?H9ก)I7$#!"(#ก"(#'&#9
31$T#M >5?AกC 6789ก#87$#!"(#ก"(#'.H9>D?<5\H0
5%0 ก%29ก\H A(/"H'&#กJ%�$ (YZF9>5?8)I7$#!ก84,#J#ก 
Q.58.D!Q)ก5%v :j["# J#กJ4P#(9ก8,-!"#$%&'#()' A(/ 
]Q.58.$,1 3EM9Q- J#ก!"#$%&'#()'<&7606('18#3
!97(S)[I481 >5?(9>:3C$'5EA(6789ก#8$%J)'.H9689<81'0
I?#0<:8eN H..0H!) 6789ก#8$%J)'ก/:�YZF9<:R0D%07?# 
OTOP .H9 H..0H! 6789ก#8$%J)'7$#!"(#ก"(#'
.H9D#"8C#'&/<( 6789ก#87$#!"(#ก"(#'.H9D)N$-
"0?#5%0G0D$0'#9M#8# (65'G"?<5eก0)ก<81'0&@#ก#8
<:81'I<&1'IN#!H#'4.H9N?0'#9M#8#$C # 7$#!
"(#ก"(#'&#931$T#M.H9D%F9!131$%NG0D$0'#9M#8#!1
ก#8<:(1F'0A:(9>:H'C#9>8 <!\FHD$0'#9M#8#!1H#'4<M%F!
!#ก.Z20) A(/!16789ก#8$%J)'<ก1F'$ก)I"%F9"?H'  

3. ����	
������	
���	����"<%�$
��=<��>��
��� 
(sensor-based ecology research) 

9#0$%J)'&#95?#00%<$Q$%&'#G0:jJJ4I)0 !1ก#8
M)w0#!#ก.Z20 65'!1ก#8G3?<Ye0<YH8- "8\HN)$N8$J$)5 
(sensor) !#3C$'$)57C#&#9ก#'T#MG08/II0%<$Q A(?$
&@#G"?&8#I>5?$C#D%F9!131$%N0C#J/H'ECN89N@#A"0C9G5I?#9 
DC$0012 <81'ก$C# geo-computing 7\Hก#8M)w0#
AIIJ@#(H9&#97,%NQ#DN8-J#ก.?H!E(&#9ก#'T#M&1F$)5
J#กN)$N8$J$)5 YZF9D#!#8K$)5.?H!E(>5?H'C#9KEกN?H9A(/
A!C0'@# ANC&1FD@#7)[N)$N8$J$)5<"(C#012N?H9!1ก#8<&1'I$)5
7C#H'C#9&1F ]Q.58.กz+,/<53 <J8%[D4S#D%01 >5?ก(C#$>:
$C#  กCH0ก#8G3? 9#0N?H9!1ก#8<&1'I$)5กCH0 <3C0 
<&H8-6!!%<NH8-&1FG3?$)5H4,"TE!%N?H9HC#07C#&1F 0 H9Q#
J8%9O <!\FH0@#!#$)5G002@#&1F!102@#A.e9 y(y  

5)90)20 D%F9&1FD@#7)[ 7\HN?H9G3?$%S1ก#8QZก+#&1F!1
!#N8g#0<51'$ก)0 (standardized method) JZ9J/
D#!#8KG3?<:81'I<&1'Iก)0>5?8/"$C#9J45QZก+# "8\H
8/"$C#9.?H!E(ก)I.?H!E( "#ก<:(1F'0$%S1ก#8QZก+# ](
ก#8&5(H9&1F>5? J/>!CD#!#8K0@#>:<:81'I<&1'Iก)I](
ก#8&5(H9H\F0 "8\H]($%J)'.H90)ก$%J)'70H\F0 



 Proceedings of the 11th BRT Annual Conference  
15-18 October 2007 Udonthani  

 108 

����������	
�	�
�
����ก����� ก��ก�������������ก��
� 

��.��. ก !"�#�$ #�����%&����' 

!"#$%&'#()'$()'()ก+,- 
---------------------------------------------------- 

 

")$./0123!24$#!56#4)7!#ก 89:#;8<=1<:;8>?1&2@
8ก2@'$ก)A./0!B(&#Cก#'D#9E(;ก#:$%F)'8:G@0CD#$;H(ก
:/01 ")$./0&2@F;A::'#'1238<=18:G@0C&2@4I01./#C8./#JF'#ก 
J1<KFFLA)18:G@0C.0C4$#!"(#ก"(#'&#CM2$D#9!)กF;
ENC0'BIJ1C#1$%F)'OI#CP E(;!)ก!2ก#:O)3CHF&'-$%F)'
8ก2@'$ก)A8:G@0C.0CD#$;H(ก:/01!#ก.Q31  

4$#!:/01&2@!2J1H(ก!)กF;RBก>B>S)AH>'&#C&;8(
8<=15I$1J"7I EOI5%@C&2@1I#ก()$!#กJ1<KFFLA)1 4G0ก#:
8<(2@'1E<(C.0C5D#$;0#ก#T (climate change) 
C#1$%F)'&2@X>/>6#81%1ก#:X<E(/$!)กF;5)!9)1Y-ก)A8:G@0C
.0C:;AAOI#CP &2@S)AS/01 H>'8Z9#;>/#1M2$$%&'#RG0
8<=18:G@0C&2@S)AS/01!#ก&2@5L>8:G@0C"1Q@C  

H4:Cก#: GLOBE SQ@C8:%@!!#<:;!#, 10 <^&2@
E(/$ X>/!2ก#:&6#$%F)'J18:G@0Cก#:8<(2@'1E<(C.0C5D#9
0#ก#TE(;>/#1$%&'#T#5O:-&2@8ก2@'$ก)A:;AAH(ก SQ@CJ1
&)3C 2 >/#1123 F;X!I!0CE'ก5I$1ก)1 J15I$1.0C:;AA
H(กRG0$I#8<=1:;AA&2@S)AS/01 H>'8Z9#;O01123!2&_+`2
"1Q@C&2@1I#51JF 4G0&_+a2&2@ก(I#$$I# H(กX!IX>/8<=1>%1 
"%1 ":G0E:I EOI0#FF;ก(I#$X>/$I#H(ก8<=15%@C!2M2$%O E(;!2
:;AAOI#CP &2@S)AS/01!#ก!#' 89:#;Z;1)31"#กก:;&6#
0;X:OI0H(ก!#กP H(กF;O0A510C>/$'5%@COI#CP 8MI1 
9#'L8b0:%841 E(;4(G@15Q1#!% 8<=1O/1  

J1H(ก123!2M2 $1% 8$T (biome)"()กP 0'BI X!Iก2@
<:;8D& 8MI1 M2$1%8$TA1Aก ":G0M2$1%8$TJ1136# c(c 
F:%CP E(/$!246#F6#ก)>4$#!!#ก!#'8ก2@'$ก)AM2$1%8$T EOI
46 #F6 #ก)>4$#!&2@1I #51JF 4G 09G31&2@&2@ !2DB!%0#ก#T 
(climate) EAA8>2'$ก)1 ":G0!2()ก+,;.0C5D#9
DB!%T#5O:-&2@8<=1()ก+,;8Z9#;.0CO180C E(;!29GM
":G05)O$-M1%>8>I1J1E"(IC1)31 02ก&)3CM2$1%8$TF;8ก%>F#ก
ก(LI!.0C5%@C!2M2$%O&2@!2<:;M#ก:.0C5%@C!2M2$%O!#กก$I#
"1Q@CM1%>!#0'BI:$!ก)1 E(;!2<`%5)!9)1Y-OI0ก)1J19G31&2@
J>9G31&2@"1Q@C FQC&6#J"/8ก%>8<=1()ก+,;8Z9#;.0CA:%8$,
1)31PJ1C#1$%F)'!)กF;!2ก#:F6#E1ก5D#90#ก#T 

(climate classification) ":G0!2ก#:EAIC9G31&2@O#!./0!B(&2@
8ก?A!# O)$0'I#C8MI1 <d#8!eF;8<=1M2$1%8$TA1Aก0'I#C
"1Q@C c(c R/#A:%8$,&2@J>!25D#9DB!%0#ก#T&2@8<=1EAA
8>2'$ก)1 F;F)>8<=1M2$1%8$TEAA"1Q@C  

F#กC#1$%F)'.0C Dr. George A. Gale X>/E5>C
./0!B(8ก2@'$ก)A8:G@0C.0C1ก SQ@C!2ก#:8ก?AO)$0'I#CX>/X!I
'#ก1)ก E(;X!IX>/JM/0L<ก:,-0;X:MI$'!#ก!#' SQ@C
J1.,;123&#CML>H4:Cก#:<d#8!eก6#()C&6#0'BI>/$' 89G@0
MI$'ก)15)C8กO>B./0!B(OI#CP &2@8ก2@'$ก)A:;AA1%8$T.0C
1ก E(;<:;8>?1&2@1I#51JF!#ก 4G0F;8ก%>0;X:.Q31 8!G@0!2
ก#:8<(2@'1E<(C.0C5D#9DB!%0#ก#T E(/$"()CF#ก1)31
F;8ก%>8"OLก#:,-0;X:O#!!# R/#!0C8<=1M2$1%8$T O/0C
9'#'#!!0C>B$I#M2$1%8$TJ>8<=1M2$1%8$T&2@0I01X"$ 
(sensitive biome) SQ@C8<(2@'1E<(CX>/CI#' 9:/0!ก)A
5)C8กOก#:8<(2@'1E<(C.0C5D#9DB!%0#ก#TJ1E"(IC1)31P  

J1D#9:$!.0CH(ก F;8"?1$I# DB8.#136#E.?C!2
4$#!0I01X"$!#ก !2C#1$%F)'"(#'C#1:;ALX$/$I# 5I$1
.0CH(ก&2@9Ai(ก:;&AF#ก5D#$;H(ก:/01 (global 
warming) !#ก&2@5L> 4G0A:%8$,.)3$H(ก&)3C 2 >/#1 E(;J1
<KFFLA)1!2H4:Cก#:$%F)'&2@ก6#()CF)>&6#H>'0C4-ก#:1#SI# 
.0C5":)k08!:%ก# &2@81/18ก2@'$ก)A8:G@0C.0C_>Bก#(E(;
M2$1%8$T (season and biome) J19G31&2@.0C.)3$H(ก 

56#":)A&#CD#4JO/.0C<:;8&TX&' ก6#()C!2
ก#:TQก+#8:G@0C.0C<d#8!e (cloud forest) E(;<;ก#:)C 
(coral) SQ@C4I01./#CF;X>/:)Ai(ก:;&AH>'O:CF#กก#:
8<(2@'1E<(C.0C5D#9DB!%0#ก#T J1ก#:&6#$%F)' H>'
<กO%E(/$O/0C!2ก#:O%>O#!<KFF)'&#Cก#'D#9X<>/$' 
8MI1 0L,"DB!% 4$#!MG315)!9)&Y- <:%!#,N1Oก E(;
()ก+,;.0C(!lm#0#ก#T c(c EOI./0!B(8"(I#1230#F8ก?A
A)1&Qก4I01./#C'#ก 02ก&)3C!28:G@0C.0C4$#!:L1E:C.0C
9#'L 8MI1 JO/NLd1 c(c EOI!)กF;8ก%>J1OI#C<:;8&T 
56#":)A5R#12O:$F$)>0#ก#T (weather station) J1
OI#C<:;8&T!2JM/0'BI!#1#1E(/$ EOIJ1X&'')CX!I4I0'!2JM/



 
 

A)1&Qกก#:<:;ML!$%M#ก#:<:;F6#<Ĥ4:Cก#: BRT 4:)3C&2@ 11  
15-18 OL(#4! 2550 F)C"$)>0L>:Y#12 

 109 

5)ก8&I#X":I 56#":)AJ1<KFFLA)18:%@!!2ก#:16#!#JM/!#ก.Q31
8:G@0'P  

J1&#CD#4JO/.0CX&' H>'8Z9#;5I$1&2@8<=1
E"(!'G@1X<J1&;8( (peninsular) X!I4I0'F;8>I1M)>
8&I#X":IJ1C#1$%F)'8ก2@'$ก)A5D#$;0#ก#T J1.,;123!2
C#1$%F)'&2@ก6#()C>6#81%1ก#:0'BI H>'8<=1C#1$%F)'.0C
!"#$%&'#() '$() '() ก+,-  SQ@ C 8<= 1 8 :G@ 0 C.0Cก#:
8<(2@'1E<(C.0C5D#$;0#ก#Tก)Aก#:00กi(.0C!)C4L> 
C#1$%F)'8:%@!>/$'ก#:8ก?AA)1&Qก./0!B(&2@!20'BIE(/$ EOI')C!2
X!I892'C90 O/0C16#./0!B(F#กก:!0LOL1%'!$%&'#!#
$%84:#;"-89%@!J18:G@0C.0CF6#1$1$)1&2@N1Oก E(;./0!B(
0L,"DB!% 8<=1O/1 E(/$16#!#8&2'Aก)Ai(i(%O.0C!)C4L> 
89:#;$I#!24$#!5)!9)1Y-ก)1J1:;>)A"1Q@C EOI9A$I#&#C
D#4JO/X!I!2_>Bก#(&2@M)>8F1 FQC&6#J"/./0!B(&2@X>/X!I!2
4$#!E1I101 OI#CF#ก.0CF)C"$)>0G@1&2@!2./0!B(M)>8F1
ก$I# 8MI1 :;'0C E(;F)1&AL:2 c(c H>'./0!B(8"(I#123!2
i(4I01./#C!#ก ก(I#$4G0 "#ก!20L,"DB!%5BC.Q31 F;!2
i(ก:;&AOI0i(i(%O.0C!)C4L>4I01./#CM)>8F1  

56#":)A:;8A2'A$%Y2$%F)' (protocol) E(;EAA
A)1&Qก./0!B(.0CH4:Cก#: GLOBE !)กJM/J1ก#:TQก+#
8:G@0Cก#:8Nm#O%>O#!ก#:09'9'/#'R%@1.0C1ก0#:-กO%ก 
H>'!2ก#:<:)A!#O:k#1$%Y2ก#:&>(0C (standardized 
method) SQ@C!2ก#:MI$'&6#C#1:I$!ก)18<=1ก(LI! 02ก&)3C')C
!2H4:Cก#:$%F)'8ก2@'$ก)A_>Bก#(E(;M2$1%8$T (season & 
biome) &2@X>/>6#81%1ก#:A:%8$,:)k0(#5ก/# (Alaska) J1
5":)k08!:%ก#  

J1<KFFLA)1415I$1J"7I51JF8:G@0Cก#:l0ก.#$
.0C<;ก#:)C C#1$%F)'&2@TQก+#F;!2:;8A2'A$%Y2$%F)'&2@
M)>8F1 8MI1 8!G@0136#&;8(8:%@!:/01.Q31 F;O/0C&6#0;X:
A#C0'I#C SQ@C8<=1ก#:8OG01D)'J"/&:#A E(/$F;!2ก#:>QC
80#./0!B(.0C5D#9DB!%0#ก#T E(;0L,"DB!%136# 5I$1123
F;8<=1ก#:&6#C#1.0C84:G@0CO:$F$)> (sensor) SQ@C0'BIJ1
&I052136#8C%1&2@O%>0'BIก)AO)$<;ก#:)C E(/$./0!B(&2@X>/F;RBก
>QC8./#!#8ก?AJ1:;AA 02ก&)3C!21)ก<:;>#136#40'56#:$F>B
5D#9.0C<;ก#:)CJ19G31&2@ H>'!2ก#:$%84:#;"-.)31O01
":G0:;';.0Cก#:l0ก.#$ F;8"?1$I#ก#:&6#C#1
4I01./#CF;8<=1:;AA!#ก ER!')C!2ก#:5:/#C./0!B(8OG01
D)'&2@>2 8"(I#123RG08<=1EAAl0:-!.0Cก#:8ก?A./0!B(J1
H4:Cก#:123  02ก&)3CO)$./0!B(ก#:O:$F$)>:;';Xก( 
(remote sensing) F;X>/!#F#ก>#$8&2'!.0C NOAA 

SQ@ CF;!2ก#:8ก?A./0!B(0L,"DB!%.0C136 #  E(/$16 #!#
<:;!$(i(:I$!>/$'  

<K7"#OI#CP 8"(I#123 X!IX>/!2i(ก:;&AOI09G31&2@
D#4JO/8&I#1)31 EOI0#FF;5ICi(ก:;&AX<&)@$<:;8&TX>/ 
8!G@00L,"DB!%5BC.Q31 E!/ก:;&)@C<d#8!e&2@0'BIA1'0>8.# 
EOI8!G@00L,"DB!%.0C0#ก#T5BC.Q31 0L,"DB!%A1'0>8.#
0#FF;5BC.Q31O#! (./0!B(OI#CP 8"(I#123X>/F#ก5R#12
O:$F$)>0#ก#T) <:;8>?1&2@8F0E(;1I#51JF F;8<=1
<:;8>?1J18:G@0C.0C green pattern 9A$I#<d#8!e&2@
8.#1)1 F.14:T:2Y::!:#M X!IJMI!28!eF#ก&/0Clm#!#<ก
4(L! 4$#!F:%C0#FF;!#F#กก:;E5(!8'?1!#กก$I# SQ@C
ก:;E5(!X>/9)>80#4$#!MLI!MG31!#RQCFL>"1Q@C E(/$
4$AE1I1ก(#'8<=1"!0ก8!e FQC8:2'ก8<=1<d#8!e.Q31!# 
R/#"#ก(!!2ก#:8<(2@'1&%T&#C 1I#F;8Nm#O%>O#! 
(monitor) OI0X<$I#F;!20;X:8ก%>.Q31 5%@C123RG0$I#8<=18:G@0C
&2@1I#F;16#!#4%>$%84:#;"- R/#"#ก(!!2ก#:8<(2@'1E<(C
&%T&#C":G0!24$#!E<:<:$1X< 5%@C&2@E'I&2@5L>1)31 1I#F;
8<=1:;AA1%8$TJ1<d#8!e SQ@CX!IX>/!2E4I<d#8!eA1
8.#1)18&I#1)31&2@X>/:)Ai(ก:;&A EOI')C!2&2@0G@1P 02ก&2@F;
X>/:)Ai(ก:;&AO#!X<>/$' R/#"#ก!2ก#:8<(2@'1E<(C
.0Cก:;E5(!F:%CP ก(LI!8!e"!0กX0136#F;RBก(!9)>
'/#'X<E"(IC0G@1P 5%@C!2M2$%O&2@F;X>/:)Ai(ก:;&A!#ก
&2@5L> 4G05%@C!2M2$%O&2@8>%1":G084(G@01&2@X<X"1!#X"1X!IX>/ 

J1H4:Cก#:.0C0L&'#1E"ICM#O%8.#1)1 4L,
!#19 Eก/$M)> E(;4L,MBM29 JF"/#$ X>/>6#81%1C#1$%F)'
J18:G@0C.0CM29()ก+,- (phenology) .0CO/1<:; J1
D#4JO/')CX!I!2C#1$%F)'8ก2@'$ก)AM29()ก+,-.0CO/1X!/J"/
8"?10'I#CM)>8F1 <กO%M29()ก+,-!)กF;&6#8ก2@'$ก)AO/1
'#C9#:# SQ@CF;!2ก#:i()>JAO#!Y::!M#O% 8!G@0!2ก#:
8<(2@'152.0CJAX!/ ()ก+,;8"(I#1235#!#:R!0C8"?1X>/
F#ก>#$8&2'! H>'F;&6#ก#:8MG@0!H'Cก#:TQก+#.0C8>?ก
iI#1./0!B(F#ก>#$8&2'! E(;16#8./#X<$%84:#;"-J1
EAAF6#(0C&#C4,%OT#5O:- (model) 89G@0MI$'J1ก#:
9%F#:,#J"/>BCI#'.Q31 89:#;Z;1)31&#CD#4JO/ SQ@CX!I4I0'
F;!2H4:Cก#:$%F)'M29()ก+,- 90!2H4:Cก#:<d#<:; SQ@C
0#FF;8<=1H4:Cก#:&2@8<=1&#Cก#:H4:Cก#:E:กP .0C
&#CD#4JO/ H>'!2ก#:O%>O)3C5R#12O:$F$)>0#ก#TEAAX:/
5#' (wireless) SQ@C!2:#4#X!IE9C!#ก J1.,;&6#ก#:
$%F)' 8<=1HM4>20'I#C!#ก&2@X>/9Aก#:EOก.0C(Bก<:; SQ@C
RG0$I#8<=1./0!B(&2@J"!I!#ก >)C1)31 5%@C&2@1I#51JF 4G0 O/1
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<:;8<=1O)$M23$)>X>/$I#!2ก#:8<(2@'1E<(C0'I#CX:J1:;AA
1%8$T (H4:Cก#:123!2iB/51)A51L1 4G0ก(LI!<O&.) R/#F;J"/
H4:Cก#:$%F)'8"(I#1238"?1i(5)!_&Y%t F;O/0C(0C&6#ก#:
$%F)'<:;!#, 2-3 <^ (5R#12O:$F$)>0#ก#T&2@O%>O)3C123
5#!#:RJM/C#1X>/02ก"(#'<^)  

A:%ก#:iI#18$?AXS>- (web service) .0C:;AA
k#1./0!B( NBIDS-BRT 8!G@08ก?A./0!B(F#กD#451#!X>/
E(/$ J"/16#./0!B(J5IX<J1:;AA E(/$<:;!$(i(&2@X>/ 
E(/$5#!#:R5:/#Cก:#lE5>Ci(X>/ :;AA123F;8<=1iB/MI$'
J"/ก)A1)ก$%F)' 1)กM2$$%&'# E(;M#$A/#1&2@X!I8M2@'$M#7
J1>/#140!9%$8O0:- EOI5#!#:RJM/84:G@0C!G08"(I#123X>/
0'I#CX!I'#ก8'?1   

02ก8:G@ 0C"1Q@ C&2@1I #51JF 4G08:G@ 0C.0CE!(C 
'กO)$0'I#C8MI1 J1D#9'1O:-8:G@0C xAn Inconvenient 
Truthy .0C1#' 0)( ก0:- (Al Gore) !2ก#:'กO)$0'I#C
8:G@0C(Bก1ก&2@O/0Cก#:ก%1E!(C8<=10#"#: ก)AMI$C8$(#
.0CE!(C&2@00ก"#ก%1 8!G@08ก%>ก#:8<(2@'1E<(C.0C
5D#9DB!%0#ก#T (Bก1ก&2@89%@C00ก!#F#กX.IF;X!I4I0'!2
E!(Cก%1 89:#;9I0E!I1กF)AE!(CX!I4I0'X>/ >)C1)31 
E!(CRG08<=1O)$M23$)>&#C:;AA1%8$T&2@8>I1!#ก0'I#C"1Q@C 
SQ@C1I#F;JM/8<=1O)$M23$)>ก#:8<(2@'1E<(C.0C5D#9
0#ก#TX>/>2J1<:;8&TX&' 5I$1H4:Cก#:$%F)'.0C&#C
8F/#"1/#&2@0L&'#1E"ICM#O%8.#1)1 4G0ก#:8Nm#O%>O#!
E!(C SQ@C8<=1<^&2@ 2 E(/$ 10กF#ก8<=18:G@0C.0CE!(C&2@
"#'#กE(/$ ')C8Nm#O%>O#!E!(C&)@$P X<>/$' 89G@0&2@F;>B
4$#!"(#ก"(#'&#CM2$D#9 (biodiversity) J19G31&2@
E"IC123 ./0!B(8"(I#123')CX!IX>/0'BIJ1k#1./0!B( R/#16#!#
A)1&Qก(CJ1k#1./0!B(X>/ 1I#F;8<=1O)$8MG@0!H'C8:G@0C.0C
<d#<:;X>/ 5I$18:G@0C.0C5D#$;0#ก#TE(;5%@CE$>(/0!
F)>8<=1./0!B(&2@0'BIJ1:;AAk#1./0!B( NBIDS-BRT &2@')C
X!IX>/16#!#8MG@0!H'Cก)A./0!B(.0C<d#<:;8MI1ก)1 

8:G@0C.0CE!(C02ก8:G@0C"1Q@ C  4G0'LC 56#":)A
O)$0'I#CC#1$%F)'.0C1)ก8:2'1&2@51JF./0!B(.0CiB/<d$'
8<=1H:4!#(#8:2'ก)A./0!B(.0C0L,"DB!%0#ก#TE(;
./0!B(136#N1 <:;8&TX&'!20L,"DB!%H>'8Z(2@'<:;!#, 
30 0CT#8S(8S2'5 89:#;Z;1)31ก#:8<(2@'1E<(C.0C
5D#$;0#ก#T X!I1I#F;!2i(0;X:!#กก)A9$ก'LC EOI&2@
1I#51JFF;8<=15I$1.0CH4:Cก#:$%F)'8ก2@'$ก)A(Bก136#'LC 
SQ@CJM/F6#E1กX>/8<=1:;8A2'A$%Y2$%F)'.0Cก:;&:$C
5#Y#:,5L.&2@ก6#()C>6#81%1C#10'BI E(/$J"/1)ก8:2'1X>/8:%@!

8ก?AO)$0'I #C5%@ C 8"(I #123 !#ก.Q3 1  8!G@ 0 8./ #X<0'BI J1
k#1./0!B( E(/$JM/>)M12 (index) 46#1$,00ก!#X>/8<=1
O)$M23$)> E(;8!G@016#Ei1&2@!#8./#J1H<:Eก:! Google 
Earth (iB/&2@F)>&6# 4G04L,$)M:9CT- T:2E5C) 8!G@04(%กE(/$
F;8"?1:#'(;802'>.0CE"(ICOI#CP &2@8<=1./0!B(.0C'LC 
SQ@C!2ก#:E5>C./0!B(&2@M)>8F1!#ก.Q31E(;CI#'OI0ก#:JM/
C#1.0C1)ก8:2'1  

02ก5%@C"1Q@ C&2@ก6 #()C>6#81%1ก#:0'BI  4G0ก#:&6#
EAAF6#(0C&#C4,%OT#5O:- (model) &2@8ก?A./0!B(
5%@ C!2M2 $%O&2@ 56 #:$F9A:I$!ก)A./0!B(&#Cก#'D#9 
"()CF#ก1)31$%84:#;"-.0A8.O.0C:;AA1%8$T E(/$
16#ก()A8./#X<i5!ก)A./0!B(F:%C":G0F#ก9G31&2@F:%C ก#:
&6#EAAF6#(0C&#C4,%OT#5O:- 8<=1i(C#1.0C4L,$)M
:9CT-  T:2 E5C  02ก 8MI1ก)1  .,;123 ก6 #() C 89%@ ! 8O% !
:#'(;802'>0'BI  O01123 ') C!2./ 0!B(5%@ C!2M2 $%O0'BI J1
k#1./0!B(X!I!#ก90 FQCO/0C&6#8<=15%@C!2M2$%OEAA85!G01 
(5#!#:RM!X>/A18$?AXS>- Google Earth) 

OI0!#8<=18:G@0C.0C<;ก#:)C E(;E1$<;ก#:)C 
(8<=1M2$1%8$T0'I#C"1Q@C) SQ@CX>/:)Ai(ก:;&AOI0ก#:
8<(2@'1E<(C.0C5D#90#ก#T0'I#CM)>8F1 O)$0'I#C8MI1 
&2@8ก#;EO1 (A:%8$,O01JO/.0C8ก#;5!L') EOI&2@8ก#;
:#M# F.DB8ก?O 8<=1FL>"1Q@C.0CH4:Cก#: NOAA SQ@C!2
ก#:A)1&Qก./0!B(8ก?AX<1#1E(/$ 5#!#:R>QC./0!B(!#
JM/X>/8(' &#CH4:Cก#: NOAA !2:;8A2'A$%Y2$%F)'J1ก#:
(C84:G@0CO:$F$)> (sensor) J1136#&;8( 89G@0$)>0L,"DB!%
.0C136# 

H4:Cก#:$%F)'123>6#81%1C#1H>' 4L,M)'H:F1- J"7I
<:;85:%k 56#":)AO)$O:$F$)>123 1 FL> F;!2 4 O)$ J1ก#:
8ก?A./0!B(!2 2 0'I#C 4G00L,"DB!%136# E(;4$#!8./!.0C
E5C 8$(#O%>O)3CO/0C!24$#!:;!)>:;$)C!#ก905!4$: 
O/0C!2:;8A2'A$%Y2$%F)'&2@RBกO/0C E(;O/0C!24$#!(QกJ1
:;>)A"1Q@C 02ก&)3C>/#1(I#CO/0C8<=19G31&:#' 89G@0&2@F;X!I
X<8"'2'AH>1<;ก#:)C 56#":)AO)$0'I#C.0C./0!B(.0C
0L,"DB!%E(;4$#!8./!E5C&2@X>/ 9A$I#136#&;8(J1X&'
4I01./#C0LI1 0L,"DB!%0'BIJ1MI$C 30-34 0CT#8S(8S2'5 
02ก&)3C&#CH4:Cก#:')C!2ก#:RI#':B<<;ก#:)CX$/ 89G@0
46 # 1 $ , >B >) M 12 4 $ # ! " (# ก " ( # ' & # C M2 $ D # 9 
(biodiversity index) E(;O/0C51JF8:G@0Cก#:l0ก.#$
.0C<;ก#:)C!#ก.Q31 ./0!B(.0C<;ก#:)C5#!#:R>QC
00ก!#F#กk#1./0!B( NBIDS-BRT SQ@C5#!#:R8./#X<
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TQก+#X>/J1 Google Earth E(;!28$?AXS>-&2@!2./0!B(.0C
136#&;8( &2@!2D#9J"/M! ./0!B(.0CH4:Cก#: NOAA F;
JM/O)$O:$F$)>&2@!2:)C520%1l:#8:> (infrared) SQ@CF;JM/$)>
8Z9#;J18$(#ก(#C4G18&I#1)31 89:#;Z;1)31./0!B(.0C 
NOAA F;8<=1./0!B(O01ก(#C4G1852'5I$1J"7I >)C1)31 
5%@C&2@&#CH4:Cก#: NOAA X>/!# 5I$1"1Q@C8<=1./0!B(F#ก
>#$8&2'! SQ@CiI#1ก#:46#1$,!#8:2'A:/0'E(/$ J1
OI#C<:;8&T4I01./#Cก)C$(8ก2@'$ก)A./0!B(&2@8ก?A!#1)31$I#
RBก":G0i%>0'I#CX: J1<:;8&TX&'4$:5:/#C41J"/!2
F%O56#1Qก0'I#C1)318MI1ก)1 

J10L&'#1E"ICM#O%8.#1)1!2O)$O:$F$)>!#JM/
8MI1ก)1 SQ@C8<=1:;AA0L<ก:,-EAA"1Q@C&2@JM/J1ก#:F)>ก#:
E(;8ก?A./0!B(&2@!)ก8:2'ก$I# Data logger H>'O%>O)3C
:0AP 8.#1)1 SQ@C0#FF;!2<K7"#8ก%>.Q31A/#CJ1ก#:
&6#C#1 89:#;./0!B( 2 FL> !2X!I892'C90 8MI1 8:G@0C.0C
./0!B(4$#!8:?$E(;&%T&#C(! c(c 89:#;Z;1)31FQCO/0C
" # & # C 0G@ 1 ! # MI $ '  H > ' X < " # ./ 0 !B ( F # ก ก : !
0LOL1%'!$%&'# EOI./0!B(!2X!I(;802'>90&2@F;16#!#JM/ FQC
O/0C")1!#&6#EAAF6#(0C&#C4,%OT#5O:-89%@!8O%!02ก  

8:G@0Cก#:8<(2@'1E<(C.0C5D#9DB!%0#ก#T1)31F)>
$I#8<=1O)$E<:&2@56#4)7!#กJ1C#1$%F)'>/#11%8$T$%&'# 
89:#;Z;1)31ก#:8ก?AA)1&Qก./0!B(.0C5D#9DB!%0#ก#T
F;O/0C8ก?A0'I#CM)>8F1E(;!24$#!:;!)>:;$)C 89G@0J"/!2
ก#:8O:2'!9:/0!:)A!G00'I#C&)1&I$C&2  "#ก!2ก#:
8<(2@'1E<(C.0C5D#90#ก#T0'I#C:L1E:C 'กO)$0'I#C
8MI1 J1ก:,2&2@E!I136#X1(-J102'%<O-5!)'กI01 SQ@C84'8<=1
E"(IC0BI./#$0BI136# "()CF#ก8ก%>ก#:8<(2@'1E<(C.0C
5D#$;0#ก#T FQCก(#'8<=1&;8(&:#'X< 4$#!8F:%7
8('RBก'/#'X<&2@0G@1 12@8<=1O)$0'I#C"1Q@C&2@O/0C4%>E(;
46#1QC  

J1MI$C&2@ Dr. George A. Gale X>/E5>C<#kกR#
1)31 !2ก#:ก(I#$RQC./0!B(.0CO)$E<:&#Cก#'D#9&2@8ก?A 

!# 4$:F;O/0C!2ก#:00กEAAก#:&>(0CJ"/
(;802'>E(;M)>8F1$I# X>/8ก?AA)1&Qก0;X:!#A/#C E(;
0'I#CX: 8:G@0C8"(I#1238<=18:G@0C&2@&6#'#ก!#ก F;O/0C!2ก#:
8ก?A./0!B(&Lก$)1 >)C1)31O/0C!24$#!0>&1 !24$#!
5!@6#85!0 E(;!24$#!8<=181G308>2'$ก)1.0C./0!B(
&)3C"!> 89:#;Z;1)31RG08<=15%@C&2@O/0C&6#O/0CA)1&Qก 8<=1
D#:;56#":)AiB/8ก?A./0!B( E(;./0!B(&2@8ก?AA)1&Qก!#1)31 
4$:16#!#JM/<:;H'M1-X>/F:%C 5I$1./08510E1;J1
H4:Cก#: 4G04$:JM/!#O:k#1.0C./0!B(&2@8"!G01ก)1 
E(;!2ก#:8<:2'A8&2'Aก)A./0!B(0G@1P >/$' 5%@C8"(I#123RG0
8<=18<m#"!#'&2@0'#กJ"/8ก%>.Q31J101#4O 

H4:Cก#:k#1./0!B(4$#!"(#ก"(#'&#CM2$D#9
.0C NBIDS-BRT &2@8:%@!!# 1 <^ 9A$I#./0!B(&2@8./#!#X!I
4I0'!2ก#:EAIC<K1ก)1 EOI<KFFLA)1!2H<:Eก:! Google 
Earth 8./#!# FQCMI$'J1ก#:8i'E9:I./0!B(X>/!#ก 
89:#;Z;1)31O)$k#1./0!B( NBIDS-BRT &#CH4:Cก#: 
BRT 81/1J18:G@0C.0Cก#:EAIC<K1./0!B(ก)1 (data 
sharing) !#ก&2@5L> E(;9'#'#!F;5:/#C84:G@0CX!/
84:G@0C!G0&2@5#!#:R16#./0!B(&2@!2!#JM/C#1:I$!ก)1X>/ 02ก
&)3C!2ก#:5:/#C./0!B(&2@JM/X>/l:2J10%18O0:-81?O H>'5%@C
8"(I#123F;!2i(J1ECI.0Cก#:F)>ก#:./0!B( E(;
H4:Cก#:$%F)'J"!IP &2@ก6#()C8ก%>.Q31 F;8<=1ก#:!0C
<K7"#H>'8Z9#;FL>&2@8<=1$%ก_O%.0C5D#9DB!%0#ก#T 
(climate crisis or climosphere) J1<KFFLA)1 

<:;8>?15L>&/#'&2@1I#5;9:QCก()$ ก()AX!IJMI
<:;8>?1.0Cก#:8<(2@'1E<(C.0C5D#9DB!%0#ก#T EOI
8<=1<:;8>?1.0C$%ก_O%.0C5D#9DB!%0#ก#T&2@0#FF;
8ก%>.Q31 ก#:8<(2@'1E<(CJ1:;AA1%8$TF;X!I8<=1J1
:B<EAA5!ก#:8M%C85/1 EOI8<=1:;AA5!ก#:&2@S)AS/01 
89:#;!2ก#:8<(2@'1E<(CEAA&2(;8(?ก&2(;1/0' EOI!2
!#ก!#' E(;F;!2MI$C"1Q@C&2@ก:;H>>.Q31!# SQ@CO:CMI$C123
RG08<=15%@C&2@O/0Cก)C$( E(;16#!#TQก+#OI0X< 
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ก�������	�
	�ก��
��ก�����������
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�	����กก�������� 
������ Ranidae 
	�&�����'�
��
� 

��.)*
��� )�+�+&��+� 
!"#$%&"&'$$%()" #*+$%()","-./0 123"45ก/*078"$%()"49) 

----------------------------------------------------------------------------------------- 
 

ก"/#:;<=)">?%&'$;+@7ABC>D <.,. 2472 GH) 
Alexander Fleming ;9=$L"@>M;#$"7ก:"$8;:"('B-N"#9O
PC57;2Q)&".% #$"7-N"@/R1PC5ก"/#:;<=)"H95ก4L"$
&L$)S8:C9./"ก"/>T$)U4+ก"/.")H:$)G/#.%H@&AVC4H45
C)L"57"กS;&L$5 50 >D('BWL";7" U4+#$"7-N"#9OPC5)"
>?%&'$;+)95#5HN"/5.LC7"1;XY5>Z112=9; H951+@8R;[H:
1"ก#$"7<)")"7C)L"5.LC@;ABC5S;ก"/#:;#%HU4+W4%.
)">?%&'$;+S87L\ PYV;7"@>M;1N";$;7"ก @<ABCS8:7;2Q)0
-"7"/X.LC-]:ก9=G/#!9)[P:@1R=('B@ก%H1"ก@&AVCG/#/C=.9$
[H:.LC[> 

 
�,+
�
	�-ก��./�ก : ก���123�� 

@>M;('B(/"=ก9;H'$L"-%B57'&'$%.(2ก&;%H[7L@#)8)2H
;%B5S;("5$%$9^;"ก"/ U.L1+7'ก"/@>4'B);U>45@4Rก\ 
;:C)\ -+-7U4+XL")(CH1"ก/2L;8;YB5[>)95C'ก/2L;8;YB5 
U4+./"=SH('B)957'$%$9^;"ก"/ 7;2Q)0กR)95#5.:C5>/+-=
ก9=>ZO8"ก"/HAVC)"PC5@&AVCG/#.L"5\ _YB5[7L$L"7;2Q)01+
#:;<=)">?%&'$;+C'ก7"ก@(L"[/กR."7 -5#/"7/+8$L"5
7;2Q)0ก9=124%;(/')0กR[7L7'$9;1=-%V; 

>ZO8"-N"#9O('B$5ก"/U<()0#:;<=@7ABC@/R$\ ;'V 
#AC ก"/@<%B7PYV;PC5@&AVCG/#('B-"7"/X.:";)">?%&'$;+[H:
84")&;%H ก"/@ก%H@&AVCC2=9.%S87L U4+ก"/('B@&AVCG/#('B#%H
$L"กN"/"=[H:U4:$ก49=7"C'ก#/9V5U4+/2;U/5ก$L"@H%7 
>ZO8"@84L";'V(N"S8:@ก%H#$"7ก49$$L"7;2Q)01+ก49=@P:"-]L
)2#กLC;('B1+7')">?%&'$;+8/AC[7L? 
 
��'�*��ก�����&����4��	��' 

Penicillin @>M;)">?%&'$;+.9$U/ก('B7'ก"/W4%.
CCก7"S&:ก9;C)L"5ก$:"5P$"5 #$"7-N"@/R1PC5ก"/
#:;<=)"H95ก4L"$ (N"S8:7'#$"7<)")"7S;ก"/#:;8")"
>?%&'$;+ก42L7S87L\ @<%B77"กPYV; S;&L$5>D #.,. 1940 7'
ก"/#:;<=)">?%&'$;+U(=(2กก42L7('B)95#5S&:7"1;XY5

>Z112=9; [H:UกL  tetracylines, macrolides, 
aminoglycosides, cephalosporins, chloramphenicol, 
glycopeptides U4+ rifamycins 

S;&L$5>D #.,. 1960 XY5 #.,. 1970 >ZO8"ก"/
HAVC)" ;9=$L"@>M;U/5W49กH9;-N"#9O('B(N"S8:@ก%Hก"/#:;8"
)"ก42L7S87L\ @;ABC51"กU84L5PC5)">?%&'$;+@H%7 
(U=#('@/')U4+@&AVC/") H]@87AC;1+4H;:C)45 S;&L$5;'V1Y5
7'#$"7<)")"7S;ก"/W4%.)"กYB5-95@#/"+80 (semi-
synthetic) GH)H9HU>451"ก)"('B#:;<=กLC;8;:";'V (N"
S8:[H:)"('BH'PYV; #AC 7'ก"/.:";)"4H45U4+7'h(i%jก$:"5
PYV; (broad spectrum) .LC7"S;&L$5>D #.,. 1980 #$"7
<)")"7S;ก"/H9HU>45)"('B7'C)]L@H%7 @/%B77"XY5("5.9; 
S;P*+@H')$ก9;@&AVCG/#กR@/%B77'ก"/HAVC)" @;ABC51"กW4
PC5ก"/S&:)">?%&'$;+C)L"5ก$:"5P$"5(9V 5S;("5
ก"/U<()0U4+ก"/@กQ./ก//7  

#$"74:7@84$PC5ก"/8"U84L5)"1"กi//7&".%
(N"S8:;9ก$%()","-./089;[>-;S1ก"/#9H@4ACก-"/@#7'
.L"5\ 1"ก library U.LกR[7L>/+-=#$"7-N"@/R17"ก;9ก 
S;&L$5@H')$ก9;;'V;9ก$%()","-./07'#$"7/]:@ก'B)$ก9=1'G;7
PC5@&AVCG/#&;%H.L"5\ 7"กPYV; _YB 57'-L$;&L$)S8:
;9ก$%()","-./0-"7"/XCCกU==)"S8:@P:"ก9=G>/.';
@>k"87")[H:5L")PYV; @&L; -"7"/XW4%.)"('B)9=)9V5
@C;[_70-N"#9O('B1N"@>M;.LCก"/HN"/5&'$%.PC5U=#('@/')
[H: U.LG&#/:")('B)")9=)9V5@C;[_701N";$;7"ก [7L[H:W4H'
@7ABC;N"7"(H4C5S&:S;#; 

GH)-/2> #$"7<)")"7S;ก"/#9H@4ACก-"/@#7'
('B7'C)]L 8/ACก"/-95@#/"+80-"/@#7'PYV;7"S87L [7L[H:W4H'
@(L"ก9=ก"/C:"5C%5G7@4ก241"กi//7&".% S;>Z112=9;
;9ก$%()","-./01Y5.:C589;ก49=7"<YB5<%5i//7&".%C'ก
#/9V5 _YB5@/"#5[7L>?%@-i$L"i//7&".%@>M;;9ก>/+H%Ql0('B
)%B5S8OL('B-2H U.L#/"$;'V;9ก$%()","-./0[7L[H:7C5
U=#('@/')U4+@&AVC/"ก42L7@H%7\ U.L89;[>8"U84L5PC5
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)">?%&'$;+('BU>4กS87L @&L; U=#('@/')1"ก(+@44Yก 
@>>[(H0.:";124%;(/')01"ก;ก@<;ก$%; U4+W%$8;95PC5
ก= @>M;.:; 

 
�.13ก
	�5��
�*�ก� 6 -
�/�����*+73�����
��������
���
�	�� (Antimicrobial Peptides; AMPs) 

84")#;#5@#)-97W9-ก9=W%$8;95ก=7"=:"5U4:$ 
_YB51+/]:-Yก$L"4AB;\ @</"+7'@7ACกC"=C)]L  @7ACกก=
>/+กC=H:$)-"/84")&;%H('B1N"@>M;.LCก"/HN"/5&'$%.
PC579; 8;:"('B849กPC5-"/('B849B5CCก7"("5W%$8;95
PC5ก=@(L"('B;9ก$%()","-./0(/"= #AC #$=#278;:"('B
("5-/'/$%()"PC5W%$8;95 @&L; ก"/#$=#27-7H24@ก4AC
U/L ;VN" U4+ก"/U4ก@>4'B);CCก_%@1; @>M;.:; 
;Cก1"ก;'VS;@7ACกก=)957'-"/<%Q-N"8/9=@C"[$:>kC5ก9;
.9$@C51"ก-%B57'&'$%.CAB;\ (('B1/%5U4:$ก=(2ก&;%H4:$;7'
<%Q U.L$L"1+7'<%Q7"ก8/AC;:C) U4+1+@>M;<%Q.LC#;
8/AC[7L@(L";9V;@C5) 

;Cก@8;AC1"ก-"/P:"5.:;U4:$ S;@7ACกก=)95
>/+กC=H:$) AMP 84")&;%H _YB5(N"8;:"('B@>M;HL";
U/กS;ก"/>kC5ก9;.;@C51"ก124%;(/')0&;%H.L"5\ U7:$L"
-%B57'&'$%.(2ก&;%H[7L$L"1+@>M;124%;(/')0 <A& 1;[>XY5#;
1+-"7"/XW4%. AMP [H: U.L;9ก$%()","-./0<=$L" 
AMP S;ก=7'#$"784"ก84")-]57"ก GH)7'ก"/
>/+7"*ก"/[$:$L"ก=U.L4+->D_'-01+W4%. AMP [H:
>/+7"* 10 - 20 &;%H P:C7]4@7ABC>D #.,. 2005 /+=2[$:

$L"7' AMP ('B#:;<=U4:$1"ก-%B57'&'$%.(2ก&;%H >/+7"* 
880 &;%H S;1N";$;;'V[H:7"1"กก=7"กXY5 20 % (P:C7]4
4L"-2H@7ABC>D #.,. 2007 7'ก42L7;9ก$%19)>/+@(,1'; [H: 
clone AMPs 1"กก=&;%H@H')$ #AC Odorrana grahami 

U4+[H: AMPs &;%HS87LXY5 107 &;%H (N"S8:84")\ #;
89;7"-;S1ก= U4+#"H$L"ก=1+@>M;U84L5S87LPC5 
drug discovery program) 

;9ก$%()","-./0@&ABC$L" -"@8.2('Bก=7' AMP ('B
W%$8;951N";$;7"ก ;L"1+@;ABC57"1"ก/]>U==ก"/
HN"/5&'$%.('B@p<"+.9$PC5-9.$0ก42L7;'V ก4L"$#AC W%$8;95
PC5ก=7'#$"7="5@</"+(N"8;:"('B&L$)S;ก"/8")S1 
>/+กC=ก9=U84L5C",9)S;i//7&".% @>M;-X";('B('B&2L7
&AV;8/ACSก4:U84L5;VN" _YB5@>M;-!"$+('B@CAVC.LCก"/@1/%O
PC5124%;(/')0 H95;9V; 1Y5[7L;L"U>4กS1$L"(N"[7-9.$0S;
ก42L7;'V1Y5.:C57'$%$9^;"ก"/PC5)';('BกN"8;Hก"/-/:"5 
AMP PYV;7"@>M;1N";$;7"ก 
 
ก��กก��
�*������G/5��
�*�73�ก� 

W%$8;95ก=1+7'.LC7C)]L 2 &;%H #AC .LC7W4%.
@7ACก (mucous gland) U4+.LC7<%Q (serous glands 
8/AC granular gland) GH)7'#$"7.L"5ก9; #AC .LC7@7ACก
1+7'&LC5 (lumen) P;"HS8OL./5ก4"5 -L$;.LC7<%Q[7L
7'&LC5('B&9H@1;U.L1+7'ก/";]4 (granule) C)]L1N";$;7"ก
('B):C7.%H-' GH)ก/";]4@84L";'V[H:=//12-"/.L"5\ /$7(9V5 
AMP @C"[$: =/%@$*/C=\ .LC7<%Q1+7' myoepithelial 

 
!"<('B 1. )">?%&'$;+849ก('BW4%.[H:S;U.L4+&L$5(,$//Q (Fernandes P, Nature biotech. 2006) 
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cells 8/ACก4:"7@;AVC4:C7/C= GH)@_440ก4:"7@;AVC;'V1+X]ก
#$=#27GH)/+==>/+-"(WL"; symphathetic axon _YB5
-"7"/Xก/+.2:;[H:H:$)-"/@#7' @&L; Norepinephrine 
8/AC[rrk" (N"S8:ก4:"7@;AVC@ก%Hก"/8HU4+='=.9$S8:.LC7
849B5-"/CCก[>('BW%$8;95 S;("5./5ก9;P:"7.LC7('BW4%.
@7ACก1+[7LC)]L!")S.:ก"/#$=#27GH)/+==>/+-"( U4+
ก4[กก"/849B5@7ACก1+.L"5[> 

.LC7<%Q;'V@ก%H7"[H:C)L"5[/? 79;@>M;W47"1"ก
ก"/84C7/$7ก9;PC5@_44084")\ @_440 H95;9V; .LC7
<%Q 1 .LC71+7';%$@#4')-7"กก$L" 1 @/')5.9$=/%@$*
PC=PC5.LC7 U4+7' cytoplasm =//12ก/";]4C)]L./5
ก4"5.LC7 H95;9V; @$4"('B.LC7<%QX]ก='= (H:$)@_440
ก4:"7@;AVC/C=\) S8:U.ก W449<(0#AC@>M;ก"/U.กPC5
@_4401N";$;7"ก('B7"/$7.9$C)]L</:C7\ ก9; (@<ABCS8:
>/%7"*-"/('B849B5CCก7'7"ก<C@<')5.LCก"/ก/+.2:;
@<')5#/9V5@H')$) H95;9V; -"/(2กC)L"5('BC)]LS;@_4401+X]ก
P9=CCก7"87H[7L$L"1+@>M; AMP, sC/0G7;, DNA, 
RNA U4+#"/0G=[s@H/. (_YB57'#$"7-N"#9OS;P9V;.C;
PC5ก"/G#4;)';.LC[>) 
 
���*H��ก��73� AMP 

AMP @>M;HL";U/กS;ก"/>ก>kC5-%B57'&'$%.1"ก
@&AVC124%;(/')0.L"5\ /$7(9V5>/-%. ก4[ก;'V@>M;ก4[ก
@กL"UกLS;("5$%$9^;"ก"/ @</"+<=[H:S;-%B57'&'$%.(2ก
&;%H.9V5U.L U=#('@/') -9.$0[7L7'ก/+H]ก-9;8495 -9.$07'
ก/+H]ก-9;8495 /$7(9V5<A&H:$) U.L AMPs S;-%B57'&'$%.
U.L4+ก42L71+7'#$"7U.ก.L"5ก9; GH)H]1"ก4N"H9=PC5
ก/HC+7%G;8/ACG#/5-/:"5 @</"+p+;9V;$%$9^;"ก"/PC5 
AMP กRU)กก9;[>."7-")$%$9^;"ก"/U.L4+-") PYV;C)]L
ก9=$L"-%B57'&'$%.&;%H;9V;.:C5@W&%Oก9=124%;(/')0C+[/=:"5 
7"ก;:C)U#L[8; 
 
��I�.�*��73� AMP  

U7:$L "  AMP 1+7'#$"784"ก84")-]5  U.L
-"7"/X-/2>49กQ*+/$7[H:#/L"$\ H95;'V  
1. 7'>/+12-2(i%@>M;=$ก _YB5C9;;'V7'#$"7-N"#9O.LCก"/

(N"5";PC579; 
2. 7'-7=9.%@>M; Amphipathic #AC 7'="5=/%@$*('B&C=;VN"

U4+="5=/%@$*[7L&C=;VN"  

3. #$"7)"$PC5 AMPs ('B<=S; Amphibian 7'#$"7
)"$.9V5U.L-9V;-2H#AC 11 aa - 46 aa 

4. AMP 1"กก=S;-ก24 Rana 79ก1+7' cysteine C)]L-C5
.9$ 8L"5ก9; 7 aa U4+1+7'ก"/-/:"5 internal 
disulfide bond /+8$L"5ก/HC+7%G; 2 .9$;'V @ก%H@>M; 
heptapeptide ring H95;9V; G7@4ก24PC5 AMP 1+7'
/]>/L"5#4:")=L$5 (C)L"5[/กR."74L"-2H1"กก"/$%19=
<=$L" /+)+8L"5PC5 cysteine C"17"กก$L" 7aa กR
[H: @&L; C"1@>M; 9aa 8/AC 11aa  

 
ก��กก��
�����73� AMP 

ก"/,YกQ"ก4[กก"/(N"5";PC5 AMP @<%B5
@/%B7.:; U4+@>M;@/ABC5('B-49=_9=_:C; _YB5)95@>M;('BXก@X')5
ก9;C)]L7"ก P:C-/2>S;>Z112=9;@&ABC$L" AMP 7'W4.LCก"/
(N"4")@)ABC82:7PC5U=#('@/') GH)(N"S8:@ก%H/]8/AC@ก%H
ก"/-4").9$PC5@)ABC82:7 @;ABC51"ก@-')@-X')/!"<  

GH)>ก.%@)ABC82:7PC5U=#('@/')1+>/+กC=H:$)
G7@4ก24('B7'>/+124= U4+C)L"5('Bก4L"$P:"5.:;$L" AMP 
1+7'>/+12-2(i%@>M;=$ก @</"+p+;9V;1Y5@ก%Hก"/HY5H]Hก9;
."7i//7&".%C)]LU4:$ U4+;Cก1"ก;9V; AMP )957'
#2*-7=9.%('B@>M; amphipathic #AC ="5H:";&C=;VN"U.L
="5H:";&C=[P79; GH)H:";('B[7L7'P9V$กR1+(N"S8:G7@4ก24
PC5 AMP -"7"/XU(/ก.9$@P:"[>S;@)ABC82:7PC5124%;(/')0
U4+(N"S8:@ก%Hก"/p'กP"H _YB51+(N"S8:124%;(/')0.")S;('B-2H 
 
AMP .	J
K�Lก����7��� 

#2*-7=9.%('B-N"#9OPC5 AMP >/+ก"/8;YB5 #AC 
-"7"/X)9=)9V5@&AVCG/#[H:84")&;%H /$7(9V5-"7"/X
)9=)9V 5 @&AV C('BHAV C)">?%&'$;+84")&;%H (multidrug 
resistance) (9V5;'V@;ABC51"กก4[กก"/(N"5";PC5 AMP 
;9V;@>M;ก"/(N"4")@)ABC82:7 _YB5@>M;ก/+=$;ก"/@&%5
ก")!"< [7LS&Lก"/)9=)9V5@C;[_708/AC@>k"87")@p<"+ 
@&L; [/G=[_7 @87AC;)">?%&'$;+(9B$[> ('B.:C5ก"/
#$"71N"@<"+-]5 (high specificity) H95;9V; GCก"-('B124%;(/')0
1+@ก%Hก"/WL"@84L"@<ABC84=@4'B)5ก"/G17.'PC5 AMP 1Y5
@>M;[>[H:)"ก8/AC&:"ก$L" @</"+ก4[กก"/(N"4")GH) 
AMP U(=1+[7L7'#$"71N"@<"+@4))ก@$:;S;@/ABC5PC5
>/+12('B./5ก9;P:"7 U4+ก"/WL"@84L"@<ABC@>4'B);U>45
>/+12('B@)ABC82:7กR1+@ก%H[H:)"ก8/AC&:"ก$L" @</"+@)ABC82:7
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PC5U=#('@/')(N"8;:"('B-N"#9O7"ก84")>/+ก"/ @&L; 
ก"/@4ACก-"/WL";@P:"CCก ก"/#$=#27-7H24;VN" U4+ก"/
-/:"5<4955"; (ATP) @)ABC82:7PC5U=#('@/')1Y5@>M;
@-7AC;12HCLC;('B;L"G17.'('B-2H 
 
AMP M/�3'��������� 

@&AVC124%;(/')0('BX]ก;N"7"./$1-C=W4PC5 AMP 
-L$;S8OL('B<=S;5";.'<%7<01+@>M;@&AVCU=#('@/')(9V5ก42L7
Uก/7=$กU4+Uก/74= @&L; E.coli Staphylococcus 

��� Salmonella @>M;.:; /$7XY5@&AVC/"="5&;%H('B
@<"+@4'V)5[H:5L")S;8:C5>?%=9.%ก"/(9B$[> U.L[7L[H:
87")#$"7$L" AMP 1+[7L-"7"/XvL"@&AVC124%;(/')0ก42L7
CAB;\ @&L; >/-%. 8/AC [$/9-[H: U.L('B)957'ก"/(H-C=
;:C)@>M;@</"+#$"7-49=_9=_:C;PC5ก"/@4'V)5@&AVC
@84L";9V; C)L"5[/กR."7@7ABC@/R$\ ;'V7'W45";.'<%7<0S;>D 
#.,. 2005 1N";$; 2 /")5";[H:ก4L"$XY5W4PC5ก"/
)9=)9V5ก"/.%H@&AVC HIV GH)S&: AMP ('B[H:1"กก= GH) 
AMP -"7"/X)9=)9V5ก"/XL")@([$/9-1"ก Dendritic cell 
[>)95 T-cell  GH) AMP _YB5@>M;#$"78$95PC5ก"//9กQ"
G/#;'V 
 
ก�������	������ AMP ��กก����ก�� Rana 

G#/5ก"/$%19)ก"/G#4;)';('BกN"8;Hก"/-/:"5 
AMP 1"กก=-ก24 Rana C)]L!")S.:U;$#%HPC5G#/5ก"/ 
BRT-UP (BRT Utilization Project) #ACก"/;N"#$"7
84"ก84")("5&'$!"<[>S&:>/+G)&;0 #AC @>M;ก"/.LC
)CH84951"ก('B@/"[H:-N"/$1@/ABC5#$"784"ก84")("5
&'$!"<U4:$ GH)ก=ก42L7('B@/"-;S1#ACก42L7 Ranids 8/AC
ก=S;-ก24 Rana _YB5<=>/+7"* 70-80 &;%HS;[() 

8"กX"7$L"(N"[7.:C5G#4;)';H:$) #N".C=กR#AC
$L"79;@>M;$%i'ก"/S&:>/+G)&;0('B)9B5)A;ก$L"$%i'CAB; \ @&L; 
@/"[7L-"7"/X(N"r"/07ก=P;"HS8OL@<ABC/'H@7ACกก=
U4+-ก9H@C"@>>[(H0[>S&:5";[H: @</"+@7ACก('B849B5
CCก7"('BW%$8;95ก=7'>/%7"*;:C)7"กU4+C"1[7L
X]ก.:C5S;@&% 51/%)i//7 H95;9V;  @/"1Y5.:C5C",9)
@(#G;G4)'&L$) ;9B;#AC8"ก@/"-"7"/XG#4;)';[H: @/"
-"7"/X;N")';.9$;'V[>S-LS;-%B57'&'$%.&;%HCAB;S8:W4%.@>=
[(H0S8:@/" GH)7'/+==ก"/W4%.U== fermenter ('BS&:C)]L
84")/+== @&L; /+==124%;(/')0GH)S&:)'-.0 8/AC E.coli 

C)L"5[/กR."7ก"/W4%. AMP S;124%;(/')0C"1
@ก%H>ZO8" @</"+ AMP @C5C"1(N"S8:124%;(/')0('B@/"
.9V5S1S8:@>M;/+==W4%. AMP .")[H: H95;9V; S;>Z112=9;
("58:C5>?%=9.%ก"/PC5@/")95<)")"78"/+==('B
@87"+-7C)]L  GH)(N"$%19)#]LP;";ก9;[>S;@/ABC5PC5 
Molecular Farming #AC ก"/S&:@_440PC5<A&@>M;U84L5
W4%.@>=[(H0 _YB57'P:CH'84")C)L"5 @&L; 45(2;.BN"
@</"+$L "S&:U-5UHH S&:;VN "  @(L ";9V; @>M;7%./.LC
-%B5U$H4:C7 U4+[7L7'>ZO8"1/%)i//7 
 
7*2��3�ก�������	� 

[H:(N"ก"/G#4;)'; GH)@4ACกก=8495[<4 (Rana 

tateralis) @>M;->D_'-0U/ก@;ABC51"ก<=[H:#LC;P:"5)"ก 
GH)7'P9V;.C; #AC P9V;U/ก-ก9H@7ACกGH)ก"/S&:[rrk"
C)L"5CLC;\ >/+7"* 6 V ก/+.2:; $%i'ก"/-ก9H;'VW]:('B
#%H#:;#AC Tyler S;>D #.,. 1992 19H@>M;$%i'('B non-
invasive กR#AC[7L.:C5vL"ก=U4+ก=กR[7L.:C5(/7";7"ก 
U4+กR-"7"/X(N"_VN"[H:=LC)\ 

@7ABC[H:@7ACกU4:$1+(N"ก"/U)ก mRNA S8:
=/%-2(i%jU4+1+[H: mRNA ;:C)7"กS;/+H9=;"G;ก/97 
#AC P9V;.C;X9H[>กR1+.:C5@<%B71N";$;GH)S&:@(#;%# 
RACE (9V5 5} RACE U4+ 3} RACE 1"ก;9V;(N"ก"/
G#4;@P:"-]L plasmid @<ABC@<%B71N";$;S8:@<')5<CS;ก"/
(N" DNA sequencing @7ABC[H:4N"H9=PC5)';7"U4:$ 1+
;N"7"$%@#/"+80.LC[> GH)(N" translation S8:@>M;4N"H9=
PC5ก/HC+7%G; U4:$$%@#/"+80H]$L";L"1+S&L AMP 8/AC[7L 
GH)H]1"ก#2*-7=9.%<AV;l";('Bก4L"$[>P:"5.:; [H:UกL 
#$"7)"$ 7'>/+12-2(i%@>M;=$ก 7' internal disulfide 
bond /$7(9V5(N"ก"/ alignment ก9=l";P:C7]4PC5 
NCBI GH)S&:G>/Uก/7 BLAST (Basic Local 
Alignment Search Tool) @<ABCH]#$"7#4:")#4Y5ก9=)';('B
@#)7'W]:#:;<=กLC;8;:";'V 

4N"H9=P9V;.LC[>PC5ก"/(N"5"; #AC @7ABCG#4;)';
[H:U4+$%@#/"+801"ก sequence $L";L"1+@>M; AMP กR1+
.:C5ก"/(H-C= biological activity $L"-"7"/X)9=)9V5124%;(/')0
&;%HSH[H:=:"5 GH)8"ก@>>[(H0('B[H:7'#$"7@87AC;ก9=('B
@#)7'W]:#:;<=7"กLC;กR1+[7L(N"ก"/(H-C=_VN" U.L1+
(H-C=@p<"+('B7'#$"7U.ก.L"5ก9;CCก[> #AC 7' 
similarity ;:C)ก$L" 50% 
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���������73� AMP �	�-�'���*H��ก�� 
S;-79).:;\ W]:,YกQ" AMPs 1+@/%B7H:$)$%i'ก"/

("5&'$@#7' #AC ก"/-ก9H@7ACกCCก7"1"กW%$8;95U4+S&:
@(#;%# HPLC (High Performance Liquid 
Chromatograph) U)ก@7ACกCCก7"@>M; fraction 
1"ก;9V;@C"U.L fraction [>(H-C=$L"7'h(i%j.LC.:";124%;(/')0
8/AC[7L GH))95[7L7'ก"/G#4;)'; .LC7"@7ABC7'@(#;%#("5
&'$G7@4ก241Y5@/%B77'ก"/G#4;)';('BกN"8;Hก"/-/:"5 AMP 
[H: U4+W4('B[H:(N"S8:;9ก$%()","-./0555$)<C-7#$/ 
@</"+<=$L")';7'#$"7)"$>/+7"* 350 � 400 ;%$#4'
GC[(H0 _YB57"กก$L"('B#$/1+@>M; @</"+.9$ AMP 1"กก=
1+7'#$"7)"$[7L@ก%; 50 aa@7ABC,YกQ".LC7"<=$L" AMP 
X]ก-95@#/"+807"S;/]>PC5 precursor กLC; #AC7'#$"7
)"$7"กก$L" mature AMP GH) precursor peptide 1+
X]ก.9HS8:-9V;45GH)@C;[_70<$ก endopeptidase _YB5<=
S; ER U4+ Golgi complex _YB5@ก%HS;&L$5 post-
translation modification @<ABC;N"@C" mature peptide 
[>=//12S;ก/";]4.LC[> 

H9 5;9V ;  .9 $  AMP 1+>/+กC=H:$)  3  -L $; 
(domain) -L$;U/ก("5>4") NH2 @>M; signal 
sequence X9H7"@/')ก$L" acidic propiece 
(>/+กC=H:$)ก/HC7%G;('B@>M; acidic residue 1N";$;
7"ก)  U4+-L$;-2H(:")@>M;-L$;PC5 AMP ('B7'h(i%j
.LC.:";124%;(/')01/%5\ C)]LH:";>4")#"/0=Cก_%4 
(COOH) 

1"กก"/,YกQ"S;@&%5$%$9^;"ก"/<=$L"-C5-L$;
U/ก_YB5[7L@ก'B)$P:C5ก9=ก"/vL"124%;(/')01+7'#$"7W9;U>/
#LC;P:"5.BN" @</"+$L"[7L7' selective pressure 7"
@ก'B)$P:C57"ก;9ก U.L-L$; AMP 1+7'#$"784"ก84")
-]57"ก @</"+@>M;-L$;('B(N"8;:"('B.:";124%;(/')0_YB5@>M; 
selective pressure ('B7'#$"784"ก84")S;i//7&".% 
(N"S8:@ก%H diversifying selection .9$C)L"5@&L; ก=S;
ก42L7 Hylids ก9=ก42L7 Ranids _YB5C)]L.L"5($'>ก49=7'
4N"H9=ก/HC+7%G;("5>4") NH2 Sก4:@#')5ก9;7"ก (@>M;
849กl";$L"ก=(9V5-C5ก42L7;'V7'=//<=2/2Q/L$7ก9;) U.L
-L$;PC5 AMP ("5>4")H:"; COOH PC5 Hylids ก9=

ก42L7 Ranids 7'#$"7U.ก.L"5ก9;GH)-%V;@&%5@</"+ก=(9V5
-C5ก42L7C)]LS;-!"<U$H4:C7('B.L"5ก9; 

GH)-/2>1"ก5";$%19)('B[H:(N"7"S;@=AVC5.:;<=$L"
S; R. lateralis 7'#$"784"ก84")PC5 AMP #LC;P:"5
-]5 GH)(N"ก"/G#4;[>[H:1N";$;G#4; <= family S87L
PC5 AMP C)L"5;:C) 3 family _YB51+@>M; candidate ('BH'
-N"8/9=ก"/<9^;")" (drug development) .LC[> 
 
ก��&*H�����4��	��' 

X"7$L"1"ก5";$%19)('B(N"7"./5;'VC'ก;";[87
ก$L"('B1+@>M;)"CCก7"S&:[H: กR.C=$L"C'ก;";7"ก 
C"11+@>M; 10 >D U.LกR1N"@>M;.:C5(N" -%B5('B(N"C)]L./5;'V
@>M;@<')5P9V;.:;@(L";9V; #AC drug discovery P9V;.C;
.LC[>1+@>M; drug development _YB5@ก'B)$P:C5ก9=ก"/
>/9=>/25.9$@>>[(H0 @&L; @>4'B);ก/HC+7%G;="5.9$@<ABC
(N"S8:.9$)"7'>/+-%(i%!"<H'PYV;7'#$"7@-X')/7"กPYV;
8/AC7'#$"7@>M;<%Q;:C)45 U4+P9V;.LC[>กR1+@>M; pre-
clinical _YB5@>M;ก"/(H4C5S;-9.$0@<ABCH]W4P:"5@#')5H] 
dose ('B@87"+-7 U4+.LC[>1+@P:"-]Lก"/(H-C=S;
7;2Q)0กR1+7'C)]L 3 @r- >ก.%)"('B<9^;"PYV;7"-L$;S8OL
1+4:7@84$S;P9V;.C;SHP9V;.C;8;YB57"กก$L" 95%  
GH).:;(2;PC5ก"/W4%.)"&;%HS87L ([7LS&L)"@H%7('B@>M; 
derivative) C)]L('B 802 4:";@8/')O #%H@>M;@5%;[()กR
84")87AB;4:";="(  

H95;9V; S;ก/*'('B7'ก"/<%<"(/+8$L"5>/+@(,
[()ก9==/%Q9()".L"5&".% GH)7'ก"/>/+ก",S&: CL กR;L"
@8R;S1W]:W4%.('B.:C545(2;(9V5@$4"U4+@5%;1N";$;7"ก S;
P*+@H')$ก9;กR;L"@8R;S1W]:>T$)S;>/+@(,('B@P:"[7LXY5)"
@</"+)"U<57"ก $%i'ก"/กHH9;.L"5\ ก"/=C)#C.กR
@>M;$%i'ก"/Uก:>ZO8"&9B$#/"$('B[7L[H:)9B5)A; @</"+$L"
./"=SH('B@/")95.:C5<YB5<".L"5&".%@/"กR.:C5X]กกHH9;
ก49=7"H:$)$%i'ก"/SH$%i'ก"/8;YB5 U4+@7ABC[7L;";7";'V
-N";9กW]:U(;ก"/#:"PC5-8/9lC@7/%ก" กR[H:>/+ก",.9H
-%(i%<%@,QPC5-%;#:";N"@P:"1"ก[() >/+กC=H:$) @74RH
<4"-.%ก ('$'-'1CU=;U4+@#/ABC5>/+H9=(C5/]><//* 
1+@8R;$L"ก"/Uก:>ZO8"12H8;YB5กR(N"S8:@ก%H>ZO8"C'ก12H

Signal Acidic Propiece (Mature) AMPs  
!"<('B 2. G#/5-/:"5PC5 AMP 
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8;YB5 @</"+p+;9V;./"=SH('B@/".:C5<YB5<".L"5&".%C)]L79;
กR1+@ก%H>ZO8".LC[>@/ABC) \ H95;9V; 1Y51N"@>M;.:C5
8"("5<YB5.;@C5 GH)ก"/7'-%(i%=9./@>M;PC5.;@C5 
 
�
������	�	�)�&ก*�ก�������'�������ก���.

��ก
���
���	�)�& 

@#/ABC57AC("5H:"; Biotechnology @>M;-%B5&L$)
S8:@/"-"7"/X@P:"XY5U4+S&:(/9<)"ก/('B@/"[7L-"7"/X
@P:"XY5[H:7"กLC; .9$C)L"5S;ก/*',YกQ";'V #AC ก"/HY5
G7@4ก24 AMP 1"กก=7"S&:GH)WL";ก"/G#4;)'; (N"S8:
7;2Q)0-"7"/XPC8)%=)A7 ����� !"#$�%&'#'�($%ก%�� 
PC5-%B57'&'$%.->D_'-0CAB;7"S&:>/+G)&;0[H: _YB5@<%B7!"$+
<YB5<"/+8$L"5->D_'-0S8:@<%B77"กPYV; (7"กก$L"S;@&%5
C"8"/@(L";9V;) _YB58$95$L"S;C;"#.7;2Q)0@/"1+@8R;
#2*#L"PC5-%B57'&'$%.CAB;\ 7"กPYV; @;ABC51"กP*+;'V7;2Q)0
กR[H:/9=!"$+#2ก#"71"กG/#C2=9.%S87L('B@ก%HPYV;@/ABC) \ 
/$7(9V5G/#('BC2=9.%[>U4:$U4+กRก49=7"S87L/2;U/5
ก$L"@H%7 @</"+p+;9V;S;C;"#.(2ก#;กR.:C5&L$)ก9;
-5$;C;2/9กQ0(/9<)"ก/@84L";'V@C"[$: .9$C)L"5@&L; ก= กR
X]ก!"$+#2ก#"7.L"5\ _YB5-L$;S8OL@>M;W47"1"ก7;2Q)0 
[7L$L"1+@>M;ก"/(N"4")X%B;('BC)]LC",9) !"$+G4ก/:C; 
ก"/S&:>/+G)&;0('BW%H\ .9$C)L"5@&L; 7'W4ก"/,YกQ"$L"  

UV B ('B@P:"7"S;G4ก7"กPYV;(N"S8: ก=@1/%O&:"
45U4+(N"S8:!]7%#2:7ก9;CLC;UC45 -L5W4S8:ก=S;84")\ 
<AV;('B7'ก"/.%H@&AVC/"="5&;%H_YB5>ก.%[7L@#).%H@&AVC&;%H
;'V7"กLC; 7;2Q)0#51+.:C5&L$)ก9;C;2/9กQ0-%B57'&'$%.
@84L";'V@C"[$: [7LS&:@<')5@</"+$L"-%B57'&'$%..L"5\ @>M;
@<ABC;/L$7G4ก@(L";9V; U.LS;C;"#.[7LU;L$L"GCก"-C)]L
/CHPC57;2Q)0C"1PYV;C)]Lก9=ก"/C)]L/CHPC5-%B57'&'$%.
&;%HCAB;\ กR@>M;[H: 
 
�3ก���3���3�� 
1. Conlon, JM. 2004. Antimicrobial peptides from ranid 

frogs: taxonomic and phylogenetic markers and a 
potential source of new therapeutic agents. BBA-Protein 
and Proteomics 1696: 1-14 

2. Fernandes, P. 2006. Antibacterial discovery and 
development�the failure of success? Nature 

Biotechnology  24:1497-1503 
3. Lorin C., et al. 2005. The antimicrobial peptide 

dermaseptin S4 inhibits HIV-1 infectivity in vitro. Virology  
334: 264�275 

4. VanCompernolle SE., et al. 2005. Antimicrobial peptides 
from amphibian skin potently inhibit human 
immunodeficiency virus infection and transfer of virus 
from dendritic cells to T cells. J. Virol.  79: 11598�11606 
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��.��.��!"�� #��
�$ 
!"#$%&'#()'*+,(#-./%-&/0 

-------------------------------------------------------------- 
 
ก#/23#4-%-+#-5-6728./+ก#/"#2,-9!-"!:;4ก#<&<4(
5=>  4?@-ก#/23#4-%-+#-4ABC9*3#/$DE(<FGกH#$%D)'
&/)A'#ก/E(</<II-%4$F&#+&<4( JGC+5-?KDD7I)-!L
-)ก$%D)'&LC&3#ก#/FGกH#4กLC'$ก)I+#-2>#-2)+ก(;#$5-6%+(Gก
.;9-,>#+->9' 

ก#/23#4-%-+#-5-6728./+ก#/"#2,-9!-"!:;
4ก#<&<4(5=>!L-)ก$%D)'D#ก"(#ก"(#'"-;$'+#-E(<
"(#ก"(#'*M#I)-4,>#/;$!8./+ก#/ 2)+-LN  

1. FGกH#$%D)'/#&<4( : 2/.D/%'# *#ก'8/D-0 
F:-'0A)-Q7$%F$ก//!E(<4&.8-8('L6L$R#AE";+6#=% 

2. FGกH#$%D)'EA(+ก0=9- : 2/.*7?S'<-%='0 T!>EA 
!"#$%&'#()'*+,(#-./%-&/0 

3. FGกH#$%D)'*#"/;#'E(<"V>#&<4( : WF.2/.
9)V6-# ?/<4&A !"#$%&'#()'*+,(#-./%-&/0 

4. FGกH#$%D)'Y9+-N3# : 2/.*74!==0 ?7DZ#ก#/ 
*M#I)-$%&'#F#*#=/0&#+&<4( !"#$%&'#()'I:/A#  

5. FGกH#$%D)'?<ก#/)+E,[+ : .7\F/L*ก7( R%/!'0$
/#ก/ !"#$%&'#()'*+,(#-./%-&/0  

6. FGกH#$%D)'ก)(?K+"# : WF.2/.$/\A $%'
ก#VD-0 D7^#(+ก/\0!"#$%&'#()'  

7. FGกH#$%D)'?:&<4( : WF.2/.?S=%$+F0 =)-=%862ก 
E(< -#'9#$7Q Eก;-4A6/ !"#$%&'#()'$()'()กH\0  

8. FGกH#$%D)'&#ก4?(B9'E(<4A/L'+")$"9! : 
WF.2/.*76-# 6$-%6'0 D7^#(+ก/\0!"#$%&'#()' E(< 
.7\9#/!\0 !7D/%-&/0 9+.0ก#/A%A%QR)\_0$%&'#F#*=/0
E";+6#=% (9A$6.)  

9. FGกH#$%D)'E-$?<ก#/)+ : .7\*76# !)C-.+
*!I:/\0 *M#I)-$%&'#F#*=/0&#+&<4( !"#$%&'#()'I:/A# 

10. FGกH#$%D)'"9'E(<?(# : .7\R:*%= ";94A6/
!"#$%&'#()'$()'()กH\0  

82'ก#/23#4-%-5-6728./+ก#/2)+ก(;#$T2>/)Iก#/
*-)I*-7-D#ก8./+ก#/A)c-#9+.0.$#!/:>E(<FGกH#
-8'I#'ก#/D)2ก#/&/)A'#ก/6L$R#A5-?/<4&FT&' 
( 8./+ก#/  BRT)  JGC + T2> 4([ + 4"[ -E(<=/<"-) ก5-

.$#!*3#.)V,9++#-$%D)'&#+&<4(5-ABN-&LC"#2,-9!-
"!:;4ก#<&<4(5=> 

D#กก#/$%D)'&LCW;#-!#&3#5">!L,>9!:(ABN-d#-
4กLC'$ก)I&/)A'#ก/E(</<II-%4$F&#+&<4(5-2>#-=;#+e 
5-/<2)I"-GC+ JGC+ก#/23#4-%-+#-=;9T?ก[D3#4?@-=>9+9#F)'
.$#!/;$!!B9D#ก&7กe fg#' E(<D#ก-)ก$%D)'&7ก&;#- 
6;$'ก)-.%2E(<A)c-#+#-=;9T? 82' Prof. Dr. Warren 
Brockelman JGC+4?@-9#D#/'0W:>46LC'$6#V2>#--%4$F$%&'# 
D#ก!"#$%&'#()'!"%2( 5">,>94*-9E-<$;# .$/D<
6;$'ก)-.>-"#8D&'0$%D)'5"!;e &LC-;#*-5D4?@-,)N-E/ก 

D#กก#/23#4-%-+#-5-6;$+?l&LCW;#-!# !Lก#/&3#
ก%Dก//!E(<M;#'&92.$#!/:>*:;8/+4/L'-=;#+e 5-&>9+M%C- 
9.,-9! D .-./F/LQ//!/#6 W;#-ก%Dก//!=;#+e 
"(#ก"(#'ก%Dก//! 46;- &LC /./.,-9!A%&'# E(< /./.&>9+

 

!7!"-GC+,9+ABN-&LC"#2,-9!-"!:;4ก#<&<4(5=> JGC+4?@-ABN-&LC$%D)'
&/)A'#ก/Q//!6#=%E(</<II-%4$F&#+&<4(  
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4-L'-.\#R%I#( !Lก#/&3#ก%Dก//!M;#'&92.$#!/:>
4กLC'$ก)Iก#/FGกH#4/BC9+=;#+e Eก;./:--)ก4/L'- 46;- 4/BC9+
.$#!"(#ก"(#'&#+6L$R#A,9+EA(+ก0=9- *#"/;#'
&<4( "V>#&<4( E(<?<ก#/)+ 4?@-=>-  

*%C+&LC-;#*-5DE(<*#!#/M*)+4ก=4"[-T2>D#กก#/
(+ABN-&LC"#2,-9!-"!:;4ก#<&<4(5=> .B9 5-ABN-&LC2)+ก(;#$
!L/<II-%4$F&LC"(#ก"(#' JGC+&3#5">4ก%28D&'0$%D)'=;#+e 
!#ก!#' 46;- .$#!"(#ก"(#'&#+6L$R#A 4"!B9-"/B9
=;#+ก)-9';#+T/5-/<II-%4$FE=;(<E"(;+ m(m 

*3#"/)IABN-&LC?g#6#'4(-&LC4ก#</#Iก[-)I$;#4?@-
*M#-&LC9LกE"(;+"-GC+&LC')+!L8D&'0$%D)'&LC-;#*-5DE(<-;#
FGกH#9Lก"(#'?/<42[- E=;4/BC9+&LC-;#ก)+$(5-ABN-&LCE";+-LN 
.B9 /<II-%4$F,9+?<ก#/)+5-ABN-&LC2)+ก(;#$.;9-,>#+9':;
5-*R#A&LCT!;*!I:/\0 E(<ก3#()+=ก9':;5-*R#$<'C3#E';(+
T?4/BC9'e 

"()+D#กT2>A:2.7'ก)I-)ก$%D)'"(#'&;#- DG+4ก%2
.3#M#!$;# &/#IT2>9';#+T/$;#?<ก#/)+9':;5-*R#A&LC
'C3#E'; 4A/#<ก;9-"->#-LNT!;4.'!Lก#/4fn#*)+4ก=9';#+
D/%+D)+ E(<T!;!Lก#/=%2=#!*R#AE$2(>9!=#!E-$
?<ก#/)+I/%4$\-)N-!#ก;9- JGC+.3#=9I')+T!;4?@-&LCE-;6)2 
E=;!L ,> 9*)--%Hd#-=; #+e 46;-  9#D 4-BC 9+!#D#ก
W(ก/<&ID#ก*R#AE*+*$;#+&LC!L->9' "/B9!L-N3#,7;-!)$ 
"/B9,>9*)--%Hd#-9Lก9';#+"-GC+&LC!L.$#!4?@-T?T2>*:+ 
.B9 9#DD<4?@-4A/#<W(ก/<&ID#กก#/&;9+4&LC'$5-
4ก#<E=- 4?@-=>-  

ก;9-"->#-LN')+T!;4.'!LW(ก#/FGกH#5-E"(;+
2)+ก(;#$ JGC+MB9$;#4?@-D722>9',9+ก#/FGกH#ABN-&LC/<II
-%4$F5-?/<4&FT&' 4-BC9+D#กT!;!Lก#/=%2=#!5-/<'<
'#$ (long term monitoring) &LC2L ?/<42[-=/+-LN')+T!;
*#!#/M=9I8D&'0?KV"#T2> E=;"$)+4?@-9';#+'%C+$;# 
4/BC9+-LN.$/4?@-9Lก4/BC9+"-GC+&LC.$/!Lก#/=%2=#!5-/<'<
'#$ JGC+.$/W()ก2)-5">4ก%2ก#/23#4-%-+#-2)+ก(;#$,GN-5">
T2>5-9-#.=  

*3#"/)Iก#/23#4-%-+#- 46;- ก#/=%2=#!*)+4ก=
/<2)I-N3#&<4(&LC(2(+ E(<*R#A"V>#&<4(&LCM:ก&3#(#' 
T!;$;#D<4?@-*;$-,9+5I&LC,#2"/B94?(LC'-*L m(m *%C+
4"(;#-LN-;#D<!L8D&'0$%D)'&LCFGกH#$;# "V>#&<4(!Lก#/
=9I*-9+9';#+T/I>#+=;9*R#AE$2(>9! JGC+ก;9-"->#-LN
!L*#"/;#'4A%C!,GN-4?@-D3#-$-!#ก5-I/%4$\"!:;4ก#<
*7/%-&/0 DG+4ก%2?/<42[-&LC=>9+Mก4ML'+ก)-$;#4ก%29<T/,GN- 

JGC+.3#=9Iก[')+T!;4?@-&LCE-;6)2 E(<E"(;+,>9!:(9>#+9%+ก[
')+!L->9' 4A/#<ก#/FGกH#$%D)'4กLC'$ก)I+#-&#+&<4(5-
46%+(Gก,9+4!B9+T&'!L9':;->9'!#ก  

5- 1 ?l&LCW;#-!# 8./+ก#/ BRT 4"[-$;#-;#D<
A)c-#8D&'0$%D)'4A%C!!#ก,GN- 82'-)ก$%D)'.$//;$!
?/GกH#"#/B9ก)-!#กก$;#-LN E(>$56>8D&'0$%D)'4?@-=)$-3#
/;9+ 4ABC95">-)ก$%D)' "/B9-)กFGกH#&LC*-5DT2>4,L'-4*-9
8./+ก#/4,>#!#/;$!2>$' =)$9';#+8D&'0$%D)' 46;- &3#T!
*#"/;#'MG+4ก%2,GN-4'9<!#ก5-ABN-&LC"-GC+e ?(#&LC4?@-
W:>I/%8R.!L?/%!#\->9'(+"/B9T!; ?<ก#/)+JGC+4?@-W:>
Eก;+E';+ABN-&LCก)I*#"/;#'&<4(!L?/%!#\(2(+"/B9T!; 
-N3#&<4(!L.7\R#AE';(+"/B9T!; 4?@-=>- JGC+ก#/&LCD<=9I
8D&'05-()กH\<4"(;#-LNT2> =>9+!9+5">/9I2>#- E(<D<
4"[-$;#.3#M#!"-GC+.3#M#!=>9+9#F)'8D&'0$%D)'"(#'e 
?/<42[-4,>#!#6;$'"#=9I 

8D&'09Lก9';#+"-GC+&LC-;#*-5D .B9 4/BC9+,9+
.7\R#AE(<?/%!#\,9+"V>#&<4( E(<4/BC9+,9+*R#A
?<ก#/)+&LCE';(+ 82'9#DD<!L4/BC9+,9+E*+"/B997\"R:!%
!#4กLC'$,>9+ JGC+5-*;$--LN WF.2/.กoH\<426 4D/%V
*7Q#*%-L D#ก!"#$%&'#()'$()'()กH\0 T2>ก(;#$MG+=)$
4J[-4J9/0$;#.$/-3#4,>#T?=%2=)N+ 4A/#<D<&3#5">T2>,>9!:(
2>#-ก#'R#A E(<6;$'4=%!=;95-ก#/=9I.3#M#!T2>$;#
*R#AE$2(>9!4?@-9';#+T/I>#+ E(<D<!LW(ก/<&I
9';#+T/I>#+ 

-9กD#ก-LN')+!L8D&'0$%D)'9BC-e &LC-;#*-5D 46;- 
4/BC9+.$#!*)!A)-Q0,9+?<ก#/)+E(<*#"/;#'&<4( JGC+D<!L
?K D D) '&# +ก#'R#AE(<=) $ E?/2> #-*/L / $% &' # 

 
ก%Dก//!ก#/4/L'-/:>4ABC9*/>#+D%=*3#-Gก/)กH0E(<=/<"-)ก5-.7\.;#
,9+&/)A'#ก/Q//!6#=% ,9+-)ก4/L'- /./.&>9+4-L'-.\#R%I#( 9.
,-9! D.-./F/LQ//!/#6  
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(physiological parameter) &LC!L*;$-*;+W(ก/<&I E(<
8D&'0&LC$;#*%C+!L6L$%=&)N+ 2 ?/<4R&-LN!L?r%*)!A)-Q0ก)-
9';#+T/ ก[4?@-4/BC9+&LC-;#FGกH# JGC+.$/!9+5">4?@-/<II 
4ABC95">*#!#/MA)c-#=;9T?T2>+;#'e E(<"#ก!9+MG+
ก#/FGกH#4/BC9+E"(;+/$!,9+?/<6#ก/5-ABN-&LC   (local 
community) ,>9!:(&LCT2>ก[D<*#!#/M56>4?@-=)$6LN$)2
4กLC'$ก)I*)+.!,9+?/<6#ก/=;#+e T2> 46;- ?<ก#/)+ 
*#"/;#'&<4( EA(+ก0=9- E(<"V>#&<4( 4?@-=>-  

5-,\<-LNT2>&3#$%D)'4กLC'$ก)I*#"/;#'&<4( 5-
4/BC9+ก#/4A%C!?/%!#\9';#+!#ก,9+*#"/;#'&<4( JGC+
4ก%2,GN-5-ABN-&LC-LN!#?/<!#\ 2 ?l 82'T2>/)I.$#!
6;$'4"(B9D#ก"(#'e ก(7;!&LC!L,>9!:( &3#5">!L8D&'0$%D)'
4,>#!#4A%C!4=%! 46;- &3#T!MG+!L*#"/;#'&<4(I/%4$\-LN
!#ก JGC+9#D*;+W(5">4ก%2ก#/E,;+,)-ก)I*%C+!L6L$%=9BC-e T2> 
5-,\<-LN')+T!;*#!#/M=9I.3#M#!T2> 4A/#<')+T!;!L
89ก#*$%4./#<"0$;#E&>D/%+E(>$4ก%29<T/,GN- E=;&#+&L!
+#-$%D)'&#+&<4(ก3#()+A'#'#!/$I/$!,>9!:( E(<
23#4-%-ก#/&7ก9';#+5">4?@-/<II 82'4A%C!ก#/4fn#
=%2=#!?/<6#ก/*#"/;#'  

*3#"/)I?/<42[-&LC WF.2/.!)((%ก# 4D/%V*7Q#*%-L 
D#ก!"#$%&'#()'$()'()กH\0 T2>ก(;#$MG+$;#-;#D<!Lก#/
=%2=#!Y9+-N3#5-/<'<'#$$;#4?@-9';#+T/ E(<*)+4ก=
*%C+!L6L$%=9BC-e T?2>$' 82'9#DD<4?@-5-46%+,9+ 

-%4$F$%&'#?/<6#ก/ (population ecology) 4ABC956>
46BC9!8'+,>9!:(ก)- 

5-?l&LCW;#-!# 4/BC9+,9+"V>#&<4( (seagrass) JGC+
AI&LC-LC  5 6-%2 T2>!Lก#/*3#/$DE(<=%2=#!ก#/
4?(LC'-E?(+ E(<ก#/4A%C!,GN-"/B9(2(+,9+?/<6#ก/
"V>#&<4(5-/<II-% 4$F *3#"/)I"V>#&<4(-)N-!L
.7\?/<8'6-0=;9*%C+!L6L$%=9BC-e !#ก E=;*%C+&LC+#-$%D)'
,#2"#'T?.;9-,>#+!#ก .B9*%C+!L6L$%=&)N+"(#'&LC9':;5-
/<II-%4$F-0"V>#&<4( E(<?r%*)!A)-Q0/<"$;#+ก)- 
&> # ' &LC *7 2 9' #ก 5"> !L ก # / */> # + EI I D3 # (9+ & # +
.\%=F#*=/0 (modeling) D<T2>4"[-$;#!L9<T/4ก%2,GN-I>#+ 
=#!"()ก.\%=F#*=/0  

82'*/7? M>#!9+EW-$%D)',9+"#2,-9! .$/!L
ก#/FGกH#2>$'ก#/=%2=#!W(/<'<'#$ (long term 
monitoring) JGC+?l&LCE(>$&3#T?I>#+E(>$ 2-3 8./+ก#/$%D)' 
5-8D&'04/BC9+,9+ก#/FGกH#46%+(Gก (intensive study) 
9#D56>"V>#&<4(5-ก#/4?/L'I4&L'I/<II-%4$F&LC
E=ก=;#+ JGC+*%C+4"(;#-LNMB94?@-8D&'09Lก?/<42[-"-GC+&LCD<
?S2&>#'T$>  

5-&>#'&LC*72 9'#ก4*-9E-<$;#W(D#กก#/FGกH#
-;#D<-3#T?*/>#+?/<8'-60=;9?/<4&F6#=%I>#+ 46;- 
M;#'&92*:;*#Q#/\<6- 2>$'ก#/D)2&3#"-)+*B94W'EA/; 
&LC!L,>9!:(E(<.$#!/:>4กLC'$ก)I*%C+!L6L$%=5-&<4(T&' 4?@-=>-  
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Khanom Marine Biodiversity Initiatives  
at Mu Koh Thale Tai, Had Khanom Marine  

National Park, Nakhon Si Thammarat Province, Thailand 
Anchana Prathep 

Prince of Songkla University, HatYai, Songkhla 
anchana.p@psu.ac.th 

-------------------------------------------------------------- 
 
Abstract 

Khanom Marine Biodiversity Initiatives 
is a marine biodiversity project funded by BRT 
and TOTAL E&P Thailand and TOTAL 
Foundation of France. A Total of fifteen 
projects have been carried out, covering a wide 
range of marine organisms e.g., marine fungi, 
plankton, macroalgae, seagrass, sponge, 
seafan, tunicate, crab, nudibranch, echinoderm, 
coral fish, dolphin and coral juvenile. These 
brought together of more than 50 researchers 
from various universities, institutions, national 
park, government and non-government sectors 
to work together in the area. Within the first 
year, there are rich varieties of marine 
organisms be found, more than 300 species 
were reported. Many of those are believed to 
be new records of Thai marine organisms. This 
project aims to provide marine biodiversity 
information in the Gulf of Thailand, which is 
yet very limited. In addition, this site is rather 
pristine and rich in marine life. Reports, 
publications, booklets and database is expected 
form the project. These information, indeed, 
are good materials for further outreach 
activities for local schools and community. 
Some of those are marine biodiversity camp or 
seagrass watch monitoring program. The first 
output of this project is the booklet “Breath of 
Mu Koh Thale Tai”, which is a first step for 
further study both in biodiversity and ecology 
of marine life at the area. 
 
Introduction  

The Khanom Marine Biodiversity 
initiatives project is the very first project under 
BRT to work in the marine environments 
under the collaborations with TOTAL E&P 
Thailand and TOTAL Foundation of France, 
the private sector which has been interested in 
marine environment and have several 
worldwide projects. The goals of this project is 
: 1) to gain biodiversity knowledge covering 
coastal and marine ecosystems at Khanom - 
Mu Koh Tale Tai Marine National Park, 2) to 

have long term monitoring of climate change 
and seawater temperature and 3) to provide a 
better awareness on marine biodiversity and its 
importance through local education. Goals are 
then digested into several objectives, which 
would allow the researchers and managers to 
work easier with a better directional as 
following:  
1) To study biodiversity covering marine 

ecosystems at Khanom - Mu Koh Tale Tai 
Marine National Park. 

2) To develop young researchers and students at 
all level ranging from undergraduates to 
doctoral degree. 

3) To develop an area for multidisciplinary 
research team, to build an education 
networks in order to exchange ideas and 
information and incorporate all the gained 
knowledge for management of marine 
biodiversity. 

4) To apply the knowledge gained from the 
research to local community development 
particularly in schools. 

5) To raise public awareness in marine 
biodiversity and environmental conservation 
particularly students, enabling them to 
monitor change in population and 
ecosystem. 

6) To develop Geographical Information System 
(GIS) for area-based biodiversity 
management. 

7) To have a long term monitoring of climate 
change and seawater temperature. 

8) To produce media, book, etc for public 
education. 

 
Materials in Methods 

There are several meetings with various 
fields of marine biologists and scientists together 
with BRT to brainstorm the best approach to 
handle this project. There are several issues 
discussed such as marine biodiversity, ecology, 
management and education. Preliminary 
observations have been carried out during July 
2006; and were presented at 9th BRT Annual 
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Meeting at KhonKean University. There were 
a rich variety of marine biodiversity at area; 
and it is an important fisheries ground for local 
fishermen. Had Khanom-Mu Koh Thale Tai is 
also rather unique since there are 5 islets 
clustered together, with various marine 
habitats such as sandy beach, rocky shore, 
seagrass bed, mangrove and shallow subtidal 
reefs. The area is rather pristine and easy to 
access; however, it might be affected by the 
development and tourism industrial from the 
nearby island, Samui. In addition, Khanom is 
very well recognized by their charismatic 
marine mammals, Indo-Pacific humpbacked 
dolphins or Chinese white dolphin. This was 
the first presentation and announcement for the 
project. Several proposals were then submitted 
and approved; the studies were then carried out 
during 2006-2007 from more than 50 
researchers from various sectors eg.  Burapa 
University, Chulalongkorn University, 
Walailuck University, Prince of Songkla 
University, BIOTEC, Lower Gulf of Thailand 
Marine Resource, local community 
ThongnianKanapiban School and National 
park staffs. 
 
Results 
There are a total of 13 research projects  
(Table 1) as the following:  
1) Biodiversity of marine flora and fungi- 3 

projects/ Seagrass, Seaweed, Marine Fungi. 
2) Biodiversity of marine fauna - 8 projects/ 

Echinoderms(sea cucumber), Ascidians 
(tunicate), Sponges, Intertidal crab, 
Gorgonians (sea fan), Nudibranch, Coral 
reef fish and  Dolphins 

3) Biodiversity of marine ecosystems - 1 
project/ Plankton community in relations in 
environmental factors 

4) Ecological process -1 project/ Coral 
recruitment 

During the first two years there are 
various activities running the area to build up 
the knowledge and awareness both to the 
researchers, scientist, students and local 
communities in the areas, for example, 1) 
Seaweed Biodiversity and Reference 
Collection Workshop, April 15th -20th, 2007, at 
Faculty of Science, Prince of Songkla 
University, Songkhla, Thailand and Khanom-
Mu Koh Thale Tai management under the GTI 
collaboration, 2) capacity building camp on 
marine conservation for students, local 
community, and national park staffs at 

Khanom - Mu Koh Talay Tai Marine National 
Park, Nakorn Sri Thammarat Province, 
Thailand, 1st -3rd September and 8th -10th 
November, 2006 and 3) exhibition together with 
the local communities. Further more, the 
SeagrassWatch Monitoring Project was adopted 
and students of TongNian School were involved 
in the project to monitor seagrass at the Tharai 
area for a year. In addition, the results found 
from the first year were digested into the booklet 
called “The Breath of the South Sea”. 

All results, findings and photographs are 
recorded in the database-NBIDS, this systematic 
database will allow larger number of people to 
get access and make use of the data. This is to 
maximize the benefit from the researches to a 
wide range of stake holders from local 
communities, students, schools, researchers, 
scientists, government officers, NGOs and 
managers.  
 
Summary and Further suggestions 

This is the very first study in marine 
biodiversity, which has been using an area-based 
approach. Under the first year study, more than 
300 species of marine organisms were reported; 
many of those are believed to be new records of 
Thai marine organisms. During the first year 
study and many discussions among the 
researchers, there are a few questions raised. 
Those are: 1) why coral reefs become less 
healthy? 2) why seagrasses become less healthy? 
and 3) why seaweeds become dominant in the 
coral reefs? To be able to answer those 
questions, a series of ecological study have to be 
carried out. The ecological experiment studies, 
which are yet limited in Thailand, would help to 
answer those questions. In addition, long term 
monitoring and population ecology study of 
those marine organisms would allow us to 
understand more of those marine life. This is not 
only an area based study proposed by BRT, but 
also this is to promote an ecological study, 
which is yet very scarce in Thailand. 

There is some other useful output that 
could be useful for the marine biodiversity in 
Thailand e.g. the review studies and status of 
each marine organism found in the area. This 
could indeed provide a great baseline data for 
those who are interested to work and pick up the 
marine biology and ecology research. Such 
review will put together a good reference source, 
which is yet also very limited in Thailand. This 
also will be a good start for marine biodiversity 
research in Thailand. 
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Table 1. Summary of the research projects and other activities under the Khanom Marine Biodiversity Initiatives. 

Project Researcher Finding 
1. A general survey of marine 
filamentous fungi at Had Khanom-Mu 
Koh Thale Tai National Park, Nakhon 
Si Thammarat province, Thailand 

J. Sakayaroj,*, O. Supaphon, E. 
B. G. Jones and S. 
Phongpaichit   

*E-mail: jariyask@biotec.or.th 

More than 100 species of marine fungi were 
found, 3 species were new record for 
Thailand. Bioactive compound are tested 
and further comparative studies are 
proposed. 

2. Diversity, distribution, abundance 
and monitoring of seaweeds at Koh 
Taen, Had Khanom-Mu Koh Thale Tai 
National Park, Nakhon Si Thammarat 
province, Thailand  

A. Prathep* , A. Darakrai and 
S.Sinutok 

*E-mail: anchana.p@psu.ac.th 

There were more than 50 species of 
seaweeds found, with very high seasonal 
and temporal variations. The results are now 
published in Journal of Marine Research 
Indonesia. 

3. Diversity, distribution and abundance 
of seagrasses at Khanom-Mu Koh Thale 
Tai National Park, Nakhon Si 
Thammarat province, Thailand 

A. Prathep*, J. Mayakun and T. 
Tantriprapas 

*E-mail: anchana.p@psu.ac.th 

There were 4 species of seagrass found, the 
area were influenced by sedimentation and 
human activities. Some of the seagrass died 
off, however the seagrass now are protected 
having the buoys set and local communities 
are much more interested in the seagrass 

4 The plankton community in relation 
to environmental factors along Khanom 
canal, Khanom beach, Mu Koh Thale-
Tai, Nakhon Si Thammarat province, 
Thailand 

S. Maiphae* and P. Sa-adrit 
*E-mail: supiyanit.m@psu.ac.th 

There were more than 70 genera of 
phytoplankton and 24 genera of 
zooplankton. Planktons were rather high in 
cell abundance and large in cell size. 

5. Species diversity of marine sponges 
inhabiting coral reefs in Had Khanom 
- Mu Koh Thale Tai National Park, 
Nakhon Si Thammarat province, 
Thailand 

S. Putchakarn 

*E-mail : 
sumaitt@bims.buu.ac.th 

There were 44 species found, which was 
about half of sponges reported in Thailand. 
The study was already published in Journal 
of the Marine Biological Association of the 
UK., 2007, 87: 1635-1642 

6. Species diversity and distribution of 
gorgonians at Had Khanom - Mu Koh 
Thale Tai National Park,  Nakhon Si 
Thammarat province, Thailand 

V. Viyakaran*, T. Loyjiw, C. 
Raksasab and S. Chavanich 
*E-mail: 
vvoranop@chula.ac.th 

There were 15 genera found and 3 genera 
are new records to Thailand. 

7. Species diversity of nudibranchs at 
Had Khanom - Mu Koh Thale Tai 
National Park, Nakhon Si Thammarat 
province, Thailand 

S. Chavanich,*, L. G. Harris, P. 
Koeysin, P. Kuanui and V. 
Viyakaran 

* E-mail: suchana.c@chula.ac.th 

There were 15 species found and 5 species 
are new records to Thailand. 

8. Diversity study of Echinoderms of 
Khanom Beach, South Sea Islands 
National Park, Nakhon Si Thammarat 
province, Thailand 

A. Mucharin, S. Putchakarn and 
P. Komkham 

* E-mail: arom@nsm.or.th 
 

There were 13 species found, which were 
rather small numbers in term of 
biodiversity.  

9. Species diversity of marine Ascidians 
dwelling in coral reefs of the Khanom-
South Islands, Nakhon Si Thammarat 
province, Thailand 

S. Munkongsomboon* and S. 
Putchakarn 

*E-mail: sucha@buu.ac.th 

There were 10 species found, there were a 
large population of some species found at  
Koh Rab. 

10. Status of dolphins in Had Khanom -
Thale Tai Archipelago, Thailand 
 

A. Intongcome*, T. 
Thrupsomboon and R. 
Thongnak  

*E-mail:i_tong1@yahoo.com 

There were 3 species of dolphins found: 
Indo-Pacific hump backed dolphin, 
Irrawaddy dolphin and finless porpoise. 

11. Intertidal Crabs Diversity of 
Khanom Coastal, in Had Khanom - Mu 
Koh Tale Tai Nation Park, Nakhon Si 
Thammarat province, Thailand 

P. Tantichodok*, Ruengrit 
Promdum and Arwut 
Keanpecht 

* E-mail: tpitiwon@wu.ac.th 

There were 53 species identified, 1 new 
record and 1 possible new species. 

12. Species Diversity and Community 
Dynamics of Coral Reef Fish in Mu 
Koh Tale Tai, Nakhon Si Thammarat 
province, Thailand 

S. Platong and J. Jirawongkul 
* E-mail: sakanan.p@psu.ac.th 
 

There were 97 species found and abundance 
in some species with 2 new records for 
Thailand. 

13. Recruitment processes and 
community dynamics of juvenile 
scleractinian corals on inshore reefs 
around Khanom-South Sea Islands 
Marine National Park, Nakhon Si 
Thammarat province, Thailand 

S. Piromvaragorn 

* E-mail: 

srisakul_p@hotmail .com  

There were 21 genera of coral found, larvae 
supply was good since there were 
recruitment greatly observed on the artificial 
plates. 
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(Thailand Network on Culture Collection - TNCC) 

5�.6�78�9� :;��<����=ก��  
ก"#$%&'ก'"(ก)*" ก"+,"$-(ก)*"./+01ก"23  

-------------------------------------------------------------------------- 
 

4'ก567#8/,9:;"'ก<=>,+(?9@>"'@&A:7.1/B-(กC?
"Dก)'4E/%>,"9@3F/ก (World Data Center on 
Microorganisms Directory) N?$B'=>;"+(,OP,@#9
.1/B-(กC?"Dก)'4E/%>,"9@3ก"+4DQก"+4'@7@8B;"+#'2 60 
.1B- #9/Dก)2+./+5>'Q,9:.*ก*B'-กD> =>4S'>$>
QD-ก/B'$>9T(;U>.1/B-(กC?"Dก)',9:0S'VDW1/DกX YZ:-(;U>
/Dก)2+.1/B-(กC?"Dก)',9: =16?"%ก'".กB;"+&'&> 
(service and public collection) 7@8B=>ก"+,"$-(ก)*"
. / + 0 1 ก " 23  ก " + , " $ - 0 ' ] ' " 2 0E 5  . / +
ก"+,"$-$%,@'O'0*"3./+(,VF>F/@9 

79ก,DT-#9.1/B-(กC?"Dก)',9:=&6(NA:7ก'"("9@>ก'"
07> FQ@ก"+4'@7@8B=>#1'$%,@'/D@(;U>4S'>$>#'ก 
Q6$@(1*E^/QD-ก/B'$ ./+ก7;"กD?V$'#(;U>4"%-,9:
;"'ก<$B' =>;_44E?D>(&AT74E/%>,"9@3,9:PQ6#9ก'"OZก)'$%4D@
#'*DT-.*B7Q9*PQ608W1'@P;(;U>4S'>$>#'ก 1"A7#9*D$7@B'-
4E/%>,"9@3(กC?P$6กC4"%- .*BP#B#9567#8/;"+ก7?,9:4+=&6
76'-7%-`Z-PQ6 

=>;_44E?D>"Da?'/PQ6"%("%:#$'-.>$>F@?'@,9:=16
V$'#0S'VDW=>ก'"7>E"Dก)3,"DN@'ก"&9$b'N57-&'*%
#'ก5ZT> FQ@"Da?'/(1C>0#V$",9:4+=16#91>B$@-'>
;"+0'>-'>ก/'- (national focal point) "7-"D?*'#
.>$,'-57-7>E0DWW'F/ก$B'Q6$@V$'#1/'ก1/'@,'-
&9$b'N (Convention on Biological Diversity, CBD) 
./+V2+ก""#ก'"0%:-.$Q/67#.1B-&'*%PQ6=16V$'#
(1C>&7?=>.>$>F@?'@>9T =>;d N.O.2543 PQ6#9ก'"
4DQ*DT-O8>@3V$'#1/'ก1/'@,'-&9$b'N (O/&.) 5ZT>=>
0S'>Dก-'>NDh>'$%,@'O'0*"3./+(,VF>F/@9.1B-&'*% 
(0$,&.) (NA:7,S'1>6',9:QD-ก/B'$ 

0S'1"D?(V"A75B'@O8>@3(กC?"Dก)'4E/%>,"9@3.1B-
;"+(,OP,@ (V4,.) `8ก4DQ*DT-5ZT>7@B'-(;U>,'-ก'"=>
;/'@;d N.O.2543 b'@=*6ก"7?"+(?9@?./+>F@?'@
57-O8>@3V$'#1/'ก1/'@,'-&9$b'N 0S'>Dก-'>NDh>'
$%,@'O'0*"3./+(,VF>F/@9.1B-&'*% =>"+@+."ก57-

ก'"QS'(>%>-'> 4+(;U>V$'#"B$##A757-1>B$@-'>1/Dก 
4 .1B- PQ6.กB 1>B$@(กC?"$?"$#4E/%>,"9@3(iN'+,'-
57-O8>@3ND>]E$%O$ก""#./+(,VF>F/@9&9$b'N.1B-&'*% 
=>0S'>Dก-'>NDh>'$%,@'O'0*"3./+(,VF>F/@9.1B-&'*% 
O8>@3 (กC ? "Dก)'./+"$?"$#56 7#8 /4E /%>,"9 @3  =>
0`'?D>$%4D@$%,@'O'0*"3./+(,VF>F/@9.1B-;"+(,O
P,@ O8>@3(กC?"Dก)'0'@ND>]E34E/%>,"9@3,'-ก'".N,@3
.1B-&'*% =>ก"#$%,@'O'0*"3ก'".N,@3 ./+1>B$@(กC?
"Dก)'4E/%>,"9@3,'-ก'"(ก)*" =>ก"#$%&'ก'"(ก)*"  

FQ@#91>B$@(กC?"$?"$#4E/%>,"9@3(iN'+,'-57-
O8>@3ND>]E$%O$ก""#j (;U>.ก>ก/'-=>ก'";"+0'>-'> 
YZ:-1>B$@-'>.*B/+.1B-(;U>1>B$@-'>,9:#9ND>]ก%4./+
b'"ก%4=>ก'"(กC?"Dก)',"DN@'ก"4E/%>,"9@357-;"+(,O 
FQ@#9V$'#N"D:-N"67#=>Q6'>0`'>,9: (V"A:7-#A7 ./+
?EV/'ก",9:#9V$'#(&9:@$&'W=>ก'"(กC?"Dก)' Q8./ ./+
*"$407?V$'#`8ก*67-57-(&AT74E/%>,"9@3  

ก'"QS'(>%>-'>=>5DT>."ก57-(V"A75B'@j VA7ก'"
4DQ*DT-V2+,S'-'>"B$# YZ:-;"+ก7?P;Q6$@1D$1>6'O8>@3 
4E/%>,"9@357-1>B$@-'>,DT- 4 .1B- FQ@4+^/DQกD>,S'
1>6',9:(;U>1D$1>6'57-V2+,S'-'>YZ:-4+*67-1#E>($9@>
กD>"D?^%Q&7?V>/+ 1 ;d ./+=>&B$-."ก1>B$@(กC?
"$?"$#4E/%>,"9@3(iN'+,'-57-O8>@3ND>]E$%O$ก""#j 
,S'1>6',9:(;U>0S'>Dก(/5'>Eก'"57-(V"A75B'@j 0S'1"D?
.^>-'>,9:$'-P$6#9 2 .^>-'>1/Dก VA7  

1..^>-'>Q6'>ก'"(กC?"Dก)'*D$(&AT74E/%>,"9@3 YZ:-
(>6>ก'"NDh>'(,V>%V./+$%]9ก'"Q8./"Dก)'1"A74DQ(กC?
.??`'$" "$#`Z-ก'"*"$407?V$'#`8ก*67-=>ก'"4DQ
4S'.>ก0'@ND>]E3 ./+"+?E&A:7กD?"1D0(&AT7=16(;U>P;*'#
1/Dก#'*"a'>0'ก/ 

2..^>-'>Q6'>567#8/4E/%>,"9@3 YZ:-(>6>ก'"NDh>'
=16#9 a'>567#8/(&AT 74E/%>,"9@3 =>V7#N%$ (*7"3*'#
#'*"a'>(Q9@$กD> ./+(;U>P;#'*"a'>0'ก/ "$#,DT-
ก'"=16"1D0^B'>=>ก'"(56'`Z-567#8/ ./+#9ก'".?B-/S'QD?
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&DT>=>ก'"4DQ(กC?567#8/ (NA:7ก'"0A?V6>7@B'-(;U>"+?? 
79ก,DT-@D-#9"+??ก'""D?k'ก(&AT7 #9ก'"4DQ,S';"+$D*%./+
?DW&9"'@&A:74E/%>,"9@3 ./+#9ก'"=16?"%ก'"567#8/=>
/Dก)2+,9:(0#A7>(;U> lO8>@3"$#.1B-&'*%l (Virtual 
National Microbial Resource/Collection Center) YZ:-
P#BPQ6#9ก'""$?"$#(7'(&AT74E/%>,"9@31"A7567#8/;"+$D*%
(&AT7#'"$#P$6 =>.1/B-(Q9@$กD> .*B =&6 (,VF>F/@9
0'"0>(,O,'-&9$b'N0#D@=1#B#'?"%1'"4DQก'""B$#กD>
.,>  

FQ@#9O8>@3V$'#1/'ก1/'@,'-&9$b'N,S'1>6',9:
*'#b'"+ND>]+ก%4=>"8;.?? National Clearing 
House Mechanism FQ@QS'(>%>ก'";"+0'>-'>./+
(&A:7#a'>567#8/ (=>0B$>,9:(;qQ(^@./+(^@.N"BPQ6) ^B'>
,'-"+??V7#N%$(*7"3=>"+QD?&'*%1"A7=>>'#57-
;"+(,O7@B'-#9(7กb'N FQ@PQ6"D?-?;"+#'2ก'"
QS ' ( >% > - ' > 4 ' ก O8 > @3 ND > ]E $% O $ ก " " # . / +
(,VF>F/@9&9$b'N.1B-&'*% (BIOTEC) ./+FV"-ก'"
NDh>'7-V3V$'#"86./+OZก)'>F@?'@ก'"4DQก'"
,"DN@'ก"&9$b'N=>;"+(,OP,@ (FV"-ก'" BRT) 
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����B�<�  

• 0"6'-V$'#"B$##A7Q6'>ก'"7>E"Dก)3,"DN@'ก"4E/%>,"9@3
57-;"+(,O  
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• (NA:7=16#94E/%>,"9@3,9:^B'>ก'"*"$407?VE2b'N (NA:7=&6
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• #9"+??ก'"4DQ(กC?"Dก)'0'@ND>]E3./+567#8/57-4E/%> 

,"9@3,9:(;U>#'*"a'>(Q9@$กD>  
• #9?DW&9"'@&A:7 (catalogue) YZ:-(;U>a'>567#8/4E/%>,"9@3

,DT-1#Q "$#,DT-0"6'-Ft#(N4,9:(;U>57-O8>@3j  

• #9ก'"7S'>$@V$'#0+Q$ก=>Q6'>ก'"4DQ"+??(7ก0'" 
ก'"=16?"%ก'""D?k'ก 1"A74S'1>B'@(&AT74E/%>,"9@3,9:
0'#'"`=16?"%ก'".กB/8กV6'.??(?CQ(0"C4PQ6=>4EQ
?"%ก'"(Q9@$กD> 

• #91/Dก08*"ก'"OZก)'./+kuก7?"# (NA:7^/%*?EV/'ก",9:
#9V$'#0'#'"`=>Q6'>ก'"?"%1'"-'>./+ก'"4DQก'"
,"DN@'ก"4E/%>,"9@357-;"+(,O  

 
ก��ก��9���ก�����������	
��	
�ก����ก����������	

���������
��	 

• 0#'&%ก(V"A75B'@PQ6"B$#กD>1'"A7(ก9:@$กD?ก'"กS'1>Q
#'*"a'>./+VE2b'N57-*D$(&AT7./+567#8/57-4E/%>,"9@3 

• (*"9@#.^>QS'(>%>-'> -?;"+#'2 ./+(;v'1#'@
57-^/-'> FQ@กS'1>Q"+@+($/'=>&B$- 1.5 ;d ./+ 
5 ;d *'#/S'QD? 

• 4DQ(*"9@#567#8/57-4E/%>,"9@3*'#"8;.??,9:PQ6"B$#กD>
กS'1>Q FQ@=16#9ก'"4DQ/S'QD?&DT>V$'#/D?57-567#8/ 
4E/%>,"9@3,9:0'#'"`>S'77กP;(^@.N"BPQ6 YZ:-#9,DT-
567#8/0S'1"D?^86?"%1'"=>(V"A75B'@j ./+57-?EVV/,D:$P; 

• 4DQ,S'?DW&9"'@&A:757-*D$4E/%>,"9@3=>;"+(,O =>
"8;.??57-0%:-N%#N3 0A:777>P/>3,'-7%>(*7"3(>C* ./+
.^B>Y9Q9"7#  

• 4DQก'"kuก7?"# (NA:7NDh>'?EV/'ก" ./+"B$#4DQ,S'
1/Dก08*"ก'"OZก)'"+QD?&'*%1"A7>'>'&'*% (NA:70"6'-
^864DQก'"-'>=>Q6'>ก'"(กC?"Dก)'(&AT74E/%>,"9@3 

 
D���������������	
��	
�ก����ก����������	
����
�����
��	 

• #9 F ; ".ก"#57-a'>56 7#8 /./+V/D - 4E /% >,"9 @3 
(inventory program) (NA:74DQ(กC?567#8/=16(;U>
#'*"a'>(Q9@$กD>57-;"+(,O ./+=16(;U>P;*'#
#'*"a'>0'ก/ 

• #9"+??ก'"?D>,Zก567#8/^B'>,'-7%>(*7"3(>C* FQ@
0#'&%ก(V"A75B'@.*B/+.1B-4+PQ6"D?"1D0^B'>,9:
.*ก*B'-กD> (NA:7V$'#;/7QbD@57-567#8/"$# ./+#9
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"+??ก'"4DQ/S'QD?&DT>57-567#8/ 0S'1"D?^86?"%1'" 
>Dก$%4D@ ./+?EVV/,D:$P; 

• #9?DW&9"'@&A:74E/%>,"9@357-;"+(,O (;U>4S'>$> 
4,065 0'@ND>]E3 =>"8;.??77>P/>3,'-7%>(*7"3(>C* 
(TNCC website) ./+Y9Q9"7#  

• #9Ft#(N457-(V"A75B'@./+1>B$@-'>=>O8>@3(กC?
"Dก)'4E/%>,"9@3,DT -  4 .1B- (NA:7(^@.N"B567#8/08B
0']'"2+ 

 
@9�B�ก�����������	
��	
�ก����ก����������	
����
�����
��	 ��A� 4 ���� 

• 1>B$@(กC?"Dก)'4E/%>,"9@3 57-O8>@3ND>]E$%O$ก""#./+
(,VF>F/@9&9$b'N.1B-&'*% (O&.) : BIOTEC Culture 
Collection (BCC) 

• O8>@3 ( กC ? "D ก)'4E /% >,"9 @3 , ' -ก'".N,@3  57-
ก"#$%,@'O'0*"3ก'".N,@3 ($N.) : Department of 
Medical Science and Technology (DMST)  

• 1>B$@(กC?"Dก)'4E/%>,"9@3,'-ก'"(ก)*" 57-ก"#
$%&'ก'"(ก)*" (ก$ก.) : Department of Agriculture 
Culture Collection (DOAC)  

• O8>@34E/%>,"9@3 57-0`'?D>$%4D@$%,@'O'0*"3./+
(,VF>F/@9.1B-;"+(,OP,@ ($$.) : TISTR Culture 
Collection (TISTR) 
1#'@(1*E : =>7>'V*4+#9O8>@3(V"A75B'@V/D-0'1"B'@
.1B-;"+(,OP,@ (56'"B$#(;U>0#'&%ก=1#B 

 
��	�����	5����<������>	���9�5����A 
1. ���>	�ก���>��>9��������	
�GH�����
��	
H��I�
>�
>ก��9������:�:�	�B�>J�H����B�<�  

F;".ก"#ก'"(กC?"$?"$#0'@ND>]E34E/%>,"9@3 
(;U>.^>ก%4ก""#1/Dก7D>1>Z:-57-O8>@3ND>]E$%O$ก""#
./+(,VF>F/@9&9$b'N.1B-&'*% =>0S'>Dก-'>NDh>'
$%,@'O'0*"3./+(,VF>F/@9.1B-&'*% ,9:PQ64DQ=16#9ก'"
QS'(>%>ก'"5ZT> (NA:7"7-"D?>F@?'@ก'"7>E"Dก)3 ./+ก'"
=&6;"+F@&>34'กV$'#1/'ก1/'@,'-&9$b'N57-
;"+(,O 79ก,DT-(NA:7=1607QV/67-กD?7>E0DWW'F/ก $B'
Q6$@V$'#1/'ก1/'@,'-&9$b'N FQ@4DQ*DT-1>B$@(กC?
"Dก)'0'@ND>]E34E/%>,"9@3(iN'+,'- (BIOTEC Culture  

 

Collection) 5ZT>FQ@#94EQ#EB-1#'@,9:4+NDh>'(;U>
O8>@3ก/'-=>ก'"7>E"Dก)30'@ND>]E34E/%>,"9@357-&'*% 79ก
,DT-@D-0>D?0>E> ./+;"+0'>-'>("A:7-ก'"4DQ(กC?"Dก)'
0'@ND>]E34E/%>,"9@3=>1>B$@-'>*B'-X 57-;"+(,O7@B'-
( ;U > " + ? ?  ( b ' @ = *6 ก " 7 ? "B ' - " + ( ?9 @ ? 0S ' >D ก
>'@ก"Da#>*"9 $B'Q6$@ก'"7>E"Dก)3./+ก'"=&6;"+F@&>3
4'กV$'#1/'ก1/'@,'-&9$b'N57-&'*% ,9:0S'>Dก-'>
NDh>'$%,@'O'0*"3./+(,VF>F/@9.1B-&'*% "D?^%Q&7?
=>ก'"QS'(>%>-'>) 
 
>�<?����@��
 

F;".ก"#ก'"(กC?"$?"$#0'@ND>]E34E/%>,"9@3  #9
$D*`E;"+0-V31/Dก,9:0S'VDW QD->9T 
• =16#9.1/B-"$?"$#./+(กC?"Dก)',"DN@'ก"4E/%>,"9@3

7@B'-`'$",9:PQ6#'*"a'> 
• =16#9.1/B-567#8/4E/%>,"9@3 (NA:7=&6=>ก'"OZก)'./+$%4D@ 
• NDh>'59QV$'#0'#'"`57-;"+(,O =>ก'"4DQ

4S'.>ก(&AT74E/%>,"9@3 
• ,S'1>6',9:"D?k'ก./+(กC?"Dก)'0'@ND>]E357-4E/%>,"9@3

,9:^B'>ก'"4Q0%,]%?D*"4'กก"#,"DN@30%>,'-;_WW' 
ก"+,"$-N'2%&@3 

 
ก��ก��9���ก 
5K��ก���ก����ก��@�	H��I�
��������	
 

• "$?"$#./+4DQ(กC?"Dก)'0'@ND>]E34E/%>,"9@34'ก
FV"-ก'"0S'"$4./+$%4D@ b'@=*6ก'"0>D?0>E>57-
O8>@3ND>]E$%O$ก""#./+(,VF>F/@9&9$b'N.1B-&'*% 
./+FV"-ก'"NDh>'7-V3V$'#"86./+OZก)'>F@?'@
ก'"4DQก'","DN@'ก"&9$b'N=>;"+(,OP,@ 

• =16?"%ก'"(กC?"Dก)'0'@ND>]E34E/%>,"9@3.กB1>B$@-'> 
1"A7ก/EB#-'>$%4D@7A:>X 

• (กC?"Dก)'0'@ND>]E34E/%>,"9@3,9:^B'>ก'"4Q0%,]%?D*"
4'กก"#,"DN@30%>,'-;_WW' 

5K���K�9��@�	H��I�
��������	
  

• "$?"$#./+?D>,Zก567#8/0'@ND>]E34E/%>,"9@3,9:(กC?"Dก)' 

• NDh>'ก'"4DQ(กC?567#8/=16#9#'*"a'>(Q9@$กD>=>
;"+(,O*'#1/Dก0'ก/ 
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5K��ก��>���	���H�L��  

• $%4D@./+NDh>'(,V>%V1"A7$%]9ก'",9:=&60S'1"D?4E/%>,"9@3
,9:@'ก.กBก'"(กC?"Dก)'.??`'$" 

• NDh>'"+??ก'"?"%1'"4DQก'"Q6'>ก'"(กC?"Dก)' 
4E/%>,"9@3 

• NDh>'Q6'>ก'"4DQ4S'.>ก0'@ND>]E34E/%>,"9@3=16`8ก*67-
#'ก@%:-5ZT> 

• NDh>'?EV/'ก"Q6'>ก'"4DQ4S'.>ก0'@ND>]E3=16#9V$'#
(&9:@$&'W./+#9;"+0%,]%b'N#'ก5ZT> 

• 4DQ1'0'@ND>]E3*D$7@B'-./+0'@ND>]E3(,9@?(V9@- 
 
2. 
��	
�ก����ก��@�	H��I�
��������	
���ก���H�	

����B�<� ���ก�9>��	�
�@<�
ก���H�	
 ก����>�
@�I��6@�� 

O8>@3(กC?"Dก)'0'@ND>]E34E/%>,"9@3,'-ก'".N,@3
.1B -&'*%  ก"#$%,@'O'0*"3ก'".N,@3ก"+,"$-
0']'"20E5 (DMST Culture Collection) PQ6(กC?"$?
"$?(&AT7.?V,9("9@,'-ก'".N,@3#'*DT-.*B;d N.O. 2521 
4>`Z-;_44E?D> #9(&AT7,9:(กC?"$?"$#P$6#'กก$B' 10,000 
0'@ND>]E3 ./+(;qQ=16?"%ก'".4ก4S'1>B'@(&AT7.?V,9("9@
.กB1>B$@-'>*B'-X ,DT-b'V"Da./+(7ก&> YZ:-,'-O8>@3j 
#9ก'"QS'(>%>-'>7@B'-(;U>"+??#'*"a'> ,DT-@D-#9ก'"
NDh>'("A:7-ก'"=16?"%ก'" 567#8/ ./+$%]9ก'"4DQ(กC?
"Dก)'7@B'-*B7(>A:7- 
 
>�<?����@��
 

• (NA:7(;U>.1/B-(กC?"Dก)'0'@ND>]E34E/%>,"9@3 (NA:7=&6=>
ก'"$%4D@ ./+ก'"V$?VE#VE2b'N=>Q6'>ก'".N,@3
./+0']'"20E5  

• (NA:7(;U>.1/B-7>E"Dก)3,"DN@'ก"Q6'>ND>]Eก""# YZ:-(;U>
V$'#1/'ก1/'@,'-&9$b'N57-;"+(,O7@B'-1>Z:- 

• (NA:7(;U>.1/B-"$?"$#567#8/,'-Q6'>7>Eก"#$%]'>
57-(&AT74E/%>,"9@3  

ก��ก��9���ก 

• ก'"(กC?"$?"$#0'@ND>]E34E/%>,"9@3,'-ก'".N,@3 
(collection)  

• ก'"(กC?"Dก)'0'@ND>]E34E/%>,"9@3,'-ก'".N,@3 
(preservation)  

• ก'"=16?"%ก'"0'@ND>]E34E/%>,"9@3,'-ก'".N,@3 
(supply)  

• ก'"V$?VE#VE2b'N,DT-กB7>ก'"4DQ(กC? ./+1/D-ก'"
4DQ(กC?"Dก)' (quality control)  

• ก'""$?"$#567#8/ (data management)  

• ก'""D?k'ก(กC? (safe deposit)  

• ก'""D?*"$4@A>@D>(&AT7.?V,9("9@ (identification)  

• -'>$%4D@ ./+NDh>'$%]9ก'"4DQ4S'.>ก&>%Q./+ก'"(กC?
"Dก)'(&AT7.?V,9("9@,'-ก'".N,@3 (research and 
development) 

 
3.���>	�ก����ก��@�	H��I�
��������	
���ก���ก�<� 
���ก�9>�B�ก���ก�<� ก����>��ก�<����
@�ก�6
 

1 >B $ @ ( กC ? "D ก ) ' 0 ' @ ND > ]E3 4E /% > , "9 @3 , ' -
ก'"(ก)*" 57-ก7-F"VNA&./+4E/&9$$%,@' ก"#
$%&'ก'"(ก)*" PQ6"$?"$#4E/%>,"9@3N"67#567#8/4'ก
>Dก$%&'ก'"b'@=>ก7-j (NA:7>S'#'4DQ(กC?(&AT74E/%>,"9@3
7@B'-(;U>"+??(#A:7;d N.O. 2542 FQ@#9(;v'1#'@(NA:7
4DQ*DT-.1/B-"$?"$#./+(กC?"Dก)' ,"DN@'ก"ND>]Eก""#
57-0'@ND>]E3"' ./+.?V,9("9@ ,DT-,9:(;U>0'(1*E57-F"V
NA& 1"A74E/%>,"9@3,9:=&6V$?VE#F"VNA& ./+4E/%>,"9@3,9:#9
;"+F@&>3,'-ก'"(ก)*" "$#,DT-(1CQ*B'-X  

N"67#,DT-(;U>.1/B-=16?"%ก'"0'@ND>]E357-(&AT7
*B'-X .กB1>B$@-'>$%4D@57-"Da 0`'?D>ก'"OZก)' ./+
1>B$@-'>(7ก&>,9:0>=4 (NA:7=&6=>-'>$%4D@ ก'"("9@>
ก'"07> 1"A7>S'P;=&6;"+F@&>3=>Q6'>7A:>X ;_44E?D>#9  
4E/%>,"9@3,9:"$?"$#./+(กC?"Dก)'P$6;"+#'2 2,300 
0'@ND>]E3 YZ:-;"+ก7?Q6$@0'@ND>]E3.?V,9("9@;"+#'2 
1,000 0'@ND>]E3 (&AT7"';"+#'2 500 0'@ND>]E3 ./+(1CQ
"'$X 750 0'@ND>]E3 YZ:-(กC?.@กP$6=>O8>@3"$?"$#(&AT7
ND>]E3(1CQ.1B-;"+(,OP,@ FQ@#9ก'"4DQ,S'?DW&9"'@&A:7  
4E/%>,"9@3,9:(กC?"Dก)' ./+#9ก'"4DQ(กC?567# 8/P$ 6=>
a'>567#8/7%(/Cก,"7>%ก03 (NA:7=&6=>ก'"0A?V6>*B7P; 
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>�<?����@��
 

• (NA:77>E"Dก)3V$'#1/'ก1/'@57-0'@ND>]E34E/%>,"9@3,9:
(;U>;"+F@&>3*B7ก'"(ก)*"=>;"+(,O  

• (NA:7;v7-กD>ก'"08WND>]E3./+ก/'@ND>]E357-0'@ND>]E3 
4E/%>,"9@3,9:(;U>;"+F@&>3*B7ก'"(ก)*"=>;"+(,O  

• (NA:70B-(0"%#./+"7-"D?ก'"QS'(>%>-'>$%4D@(ก9:@$กD?
ก'"7>E"Dก)3 7>Eก"#$%]'> ./+ก'"=&6;"+F@&>34'ก   
4E/%>,"9@37@B'-@D:-@A> 

• (NA:74DQก'"Q6'>567#8/4E/%>,"9@3=16(;U>P;*'#"+??
#'*"a'>0'ก/ 

 
ก��ก��9���ก 

• 4DQ"$?"$# ./+(กC?"Dก)'4E/%>,"9@3,9:(;U>0'(1*E57-
F"VNA& 0'@ND>]E3(1CQ ./+4E/%>,"9@37A:>X FQ@VDQ.@ก
4'ก.1/B-*B'-X b'@=>;"+(,O  

• OZก)'$%]9ก'"(กC?"Dก)'=16(1#'+0#กD?4E/%>,"9@3.*B/+
ก/EB# .*B/+;"+(b,  

• 4DQ"+??ก'"V$?VE#VE2b'N57-4E/%>,"9@3 FQ@ก'"
*"$407?V$'##9&9$%* V$'#?"%0E,]%{ ./+V$'#`8ก
*67-$B'*"-*'#0'@ND>]E31"A7P#B  

• 4DQ,S'"+??a'>567#8/57-4E/%>,"9@3 (NA:7>S'P;08Bก'"
4DQ,S'?DW&9"'@&A:7 ./+567#8/V$'#1/'ก1/'@57-   
4E/%>,"9@3,'-ก'"(ก)*"=>;"+(,O  

• =16?"%ก'"0'@ND>]E34E/%>,"9@3  (NA:7=&6=>-'>$%4D@
,'-Q6'>ก'"=&6;"+F@&>3 1"A7ก'"$%4D@*B7P; 

 
4. 
��	
��������	
 ���@?����>���	>��	�
�@<�
���
���:�:�	����������
��	 (>>.) 

O8>@34E/%>,"9@3 57-0`'?D>$%4D@$%,@'O'0*"3./+
(,VF>F/@9.1B-;"+(,OP,@ ($$.) (;U>.1/B-O8>@3ก/'-
=>ก'""$?"$# (กC?"Dก)'0'@ND>]E34E/%>,"9@3>7ก`%:>
กS'(>%Q,9:#9;"+F@&>3=>ก'"(ก)*" 7E*0'1ก""# ./+
Q6'>0%:-.$Q/67# 79ก,DT-@D-(;U>1>B$@?"%ก'"Q6'>4E/%>,"9@3 
(service culture collection) .1B-(Q9@$=>;"+(,OP,@ 
,9:PQ6"D?ก'"4DQ*DT-5ZT>FQ@7-V3ก'" UNESCO (#A:7;d N.O.
2519 =16,S'1>6',9:(;U>O8>@3j =>"+QD?b8#%b'V(7(Y9@
7'V(>@3 ./+(;U>O8>@3(V"A75B'@"+QD?F/ก (UNESCO 
Wold Network of Microbiological Resources 

Centres, MIRCENs) ,9:QS'(>%>ก%4ก""#(ก9:@$กD?
-'>$%4D@ ./+-'>?"%ก'"Q6'>4E/%>,"9@3 (NA:7ก'"7>E"Dก)3 
./+ก'"=&6;"+F@&>3,"DN@'ก"4E/%>,"9@37@B'-@D:-@A> 
 
>�<?����@��
 

• (;U>.1/B-"$?"$# =16?"%ก'"Q6'>4E/%>,"9@3 ./+
QS'(>%>ก'"OZก)'$%4D@ (NA:7ก'"7>E"Dก)3./+ก'"=&6
;"+F@&>3,"DN@'ก"4E/%>,"9@37@B'-@D:-@A>  

 
�D�������ก 

• -'>$%4D@./+0S'"$4,"DN@'ก"4E/%>,"9@357-;"+(,O
P,@ PQ6.กB .?V,9("9@ @90*3 "' ./+0'1"B'@ 7@B'-#9
"+?? "$#,DT-OZก)'ก'"=&6;"+F@&>3 ./+(,V>%Vก'"
(กC?"Dก)'  

• -'>Q6'>ก'""$?"$#567#8/ ./+4DQ,S'567#8/4E/%>,"9@3
Q6$@"+??V7#N%$(*7"3 (NA:7(&A:7#F@-กD?.1/B-567#8/
=>*B'-;"+(,O ./+(NA:7ก'"=16?"%ก'"b'@=>;"+(,O  

• #9ก'"=16?"%ก'"0'@ND>]E34E/%>,"9@3 ./+567#8/4E/%>,"9@3
,9:=&6=>Q6'>7E*0'1ก""# ก'"(ก)*"0%:-.$Q/67# ./+
Q6'>7A:>X (&B> 567#8/ก'"4DQ(กC?"Dก)'4E/%>,"9@3.??
`'$" ก'"4DQ4S'.>ก&>%Q ./+ก'"^/%*4E/%>,"9@3=>
;"%#'2#'ก (;U>*6>  

• =16?"%ก'"kuก7?"#?EV/'ก"Q6'>4E/%>,"9@3(ก9:@$กD?ก'"
(กC?"Dก)' ./+ก'"4DQ4S'.>ก&>%Q57-0'@ND>]E34E/%>,"9@3 

 
ก��ก��9���ก 

• "$?"$#./+4DQ(กC?"Dก)'4E/%>,"9@3 PQ6.กB .?V,9("9@ 
@90*3 "' ./+0'1"B'@,9:#9;"+F@&>3./+#9V$'#0S'VDW
=>Q6'>7E*0'1ก""# ก'"(ก)*" ./+0%:-.$Q/67#  

• "$?"$#567#8/0'@ND>]E3 4E/%>,"9@3  FQ@=&6"+??
V7#N% $ (*7"3  ./+4D Q,S ' (7ก0'"?DW&9 " '@&A: 7
(&AT74E/%>,"9@3 0S'1"D?=&6(;U>V8B#A7>Dก$%4D@ =>Q6'>0'@
ND>]E34E/%>,"9@3./+567#8/4E/%>,"9@3  

• =16?"%ก'"0'@ND>]E34E/%>,"9@3 (NA:7-'>$%4D@ ./+ก'"
("9@>ก'"07> .กB>Dก$%,@'O'0*"34'กb'V"D a 
0 ` ' ?D > ก ' " OZ ก ) '  . / + ( NA: 7 ก ' " ^ /% * = >
b'V7E*0'1ก""#  



 
 

?D>,Zกก'";"+&E#$%&'ก'";"+4S';dFV"-ก'" BRT V"DT-,9: 11  
15-18 *E/'V# 2550 4D-1$DQ7EQ"]'>9 

 129 

• ?"%ก'"4S'.>ก&>%Q4E/%>,"9@3 4DQ(กC?"Dก)'4E/%>,"9@3
.??`'$" 4DQ1' ./+0D:-YAT74E/%>,"9@34'กO8>@3(กC?
"Dก)'4E/%>,"9@3=>*B'-;"+(,O  

• ?"%ก'"kuก7?"#?EV/'ก"=>"+@+($/'0DT>X (iN'+
?EVV/1"A7(;U>V2+ (ก9:@$กD?$%]9ก'"(กC?"Dก)'./+4DQ 
4S'.>ก0'@ND>]E34E/%>,"9@3 

• QS'(>%>ก'"V6>V$6'$%4D@(ก9:@$กD?$%]9ก'"(กC?"Dก)' ./+
ก'"=&6;"+F@&>34E/%>,"9@3 

• ?"%ก'"=16VS';"Zก)' ./+.ก6P5;_W1',9:(ก9:@$กD?4E/%>,"9@3
=>^/%*bD2~34'กb'V7E*0'1ก""# */7Q4>("A:7-ก'"
V$?VE#VE2b'N57-^/%*bD2~3 

• *%Q*B7./ก(;/9:@>567#8/4E/%>,"9@3กD?O8>@3567#8/4E/%>,"9@3
=>*B'-;"+(,O 
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Abstract 

Decaying plants fallen on the forest 
floors have been investigated for fungal 
diversity and their communities. Over a 
hundred fungal species have been collected 
and isolated into pure culture including some 
new taxa. Ecological studies have focused on 
colonization of fungi on decaying fruits and 
the different fungal communities they support. 
Community dynamic is demonstrated in term 
of fungal succession. Some fungi isolated from 
these communities have shown to produce 
various bioactive compounds with 
pharmaceutical potential and this is also 
presented. 
 
Introduction 

The fungal community refers to an 
assemblage of fungi on a particular substratum 
at a given time. These fungi coexist by their 
ecological amplitude, mutualistic relationships, 
and the competitive ability. Substrata to 
investigate for fungi in this study included 
decaying plants on the forest floors such as 
leaves, fruits, seeds, and leaf litter. In tropical 
forests, a large number of them are produced 

annually and offer a wide range of colonizing 
fungi. 
 
Methods 

To survey for fungal diversity, decaying 
plants were collected, incubated in moist chambers 
and periodically examined for sporulating fungi. 
Fungi observed were identified and isolated into 
pure culture. To study the fungal community and 
fungal succession, three fruit species 
(Dipterocarpus turbinatus, Choerospondias 
axillaris and Delonix regia) were selected, put into 
litterbags individually, and exposed on the forest 
floors at two sites in Khao Yai National Park. 
After one month of exposure and then every month 
up to one year, five samples of each fruit from 
each site were randomly removed and return back 
to the laboratory for fungal examination. 
 
Species Diversity 

Over a hundred fungal species have been 
collected and isolated from these plant substrata. 
Many of them are new to the principality while 
some are new to science. New fungi formally 
described and published are listed in Table 1. 
Some of them are illustrated in Figure 1 

 
 

Table 1. New fungal species recently described and published from Thailand 
New species Year 

Cirrenalia nigrospora Somrithipol, Chatmala & E.B.G. Jones 2002 
  
Digitoramispora lageniformis  Somrithipol & E.B.G. Jones 2003 
Infundibulomyces cupulata  Plaingam, Somrithipol & E.B.G. Jones * 2003 
Pseudoacrodictys dimorphospora  Somrithipol & E.B.G. Jones 2003 
  
Melanogrophium proliferum  Somrithipol & E.B.G. Jones 2005 
Pseudorobillarda siamensis  Plaingam, Somrithipol & E.B.G. Jones 2005 
  
Calcarisporium phaeopodium  Somrithipol & E.B.G. Jones 2006 
Lauriomyces sakaeratensis  Somrithipol, Kosol & E.B.G. Jones 2006 
  
Falcocladium turbinatum Somrithipol, Sudhom, Tippawan & E.B.G. Jones 2007 
Lauriomyces cylindricus  Somrithipol & E.B.G. Jones 2007 
Lauriomyces ellipticus  Somrithipol & E.B.G. Jones 2007 
Dictyoarthrinium synnematicum Somrithipol 2007 
  
* Infundibulomyces is also proposed as a new genus. 
Sources: Plaingam et al. (2003, 2005); Somrithipol (2007); Somrithipol and Jones (2003a, 2003b, 2005, 2006, 
2007); Somrithipol et al. (2002, 2006, 2007) 
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Figure 1. Illustrations of some new species from Thailand (left to right and top to bottom): Calcarisporium 
phaeopodium; Digitoramispora lageniformis; Pseudoacrodictys dimorphospora; Lauriomyces ellipticus; 
Lauriomyces sakaeratensis; Lauriomyces cylindricus; Dictyoarthrinium synnematicum; Infundibulomyces 
cupulata; Pseudorobillarda siamensis 
 
Communities on Different Substrata and 
Different sites 

An analysis of fungi colonizing on 
decaying fruits of Dipterocarpus turbinatus, 
Delonix regia and Chloeospondias axillaris at 
the two sites in Khao Yai National Park is 
presented in Figure 2. The vertical axis 
separates the fungal communities on D. 
turbinatus and C. axillaris fruits into two 
distinct groups (Dip 1-Dip 2, and Chl 1-Chl 2). 
The horizontal axis separates the fungal 

communities on D. regia from other 
communities into two distinct groups (Del 1 and 
Del 2). Common fungi at the different sites and 
fruits group together in the middle. Results 
indicate each fruit supports a distinct fungal 
community. The fungal communities at each site 
for the two native fruit species (D. turbinatus 
and C. axillaris) are not clearly different but not 
for the exotic species (D. regia). This result also 
highlights the specificity between the domestic 
plants and fungi 
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Figure 2. Fungal communities on different fruits and sites 

 
Fungal Succession 

The sequence of fungal occurrence on 
decomposing fruits in this study could be 
classified into four groups: dominant and 
regular inhabitants, early colonizers, late 
colonizers, and inconsistent inhabitants. 
Although some dominant and regular 
inhabitants have previously been recorded 
from leaf litter, their occurrence with high 
frequency on decaying fruits is the first report. 
Occurrences of the late colonizers such as 
some basidiomycetes reflex their ability to 
degrade recalcitrant compounds in the fruits. 
 
Utilization Potential of these Fungi 

Many fungi isolated from decaying seeds 
have shown potential in the production of 
bioactive compounds with pharmaceutical 
potential, for example, Kionochaeta pughii, 
Menisporopsis theobromae, and Trichoderma 
gelatinosum. (Figure 3) 

Kionochaeta pughii (BCC 3878) was 
collected on decaying seeds of Dipterocarpus 
chartaceus (Dipterocarpaceae) from Khao Yai 
National Park. The fungus produces pughiinin 
A, pycnidione, mevalonolactone, and 7-
hydroxy-2-methylchromanone. Pughiinin A and 
pycnidione exhibited in vitro antiplasmodial 
activity against Plasmodium falciparum (K1 
strain). Pycnidione also showed anti-cancer 
activity against KB and BC cell lines with the 
IC50 values of 2.0 and 1.6 µg/mL, respectively 
(Pittayakhajonwut et al., 2002). 

Menisporopsis theobromae (BCC 3975 
and 4162) also collected on decaying seeds of 
Dipterocarpus chartaceus from Khao Yai 
National Park. This species produces various 
classes of bioactive substances. The strain BCC 
4162 produces a new macrocyclic polylactone 
menisporopsin A while the strain BCC 3975 
produces eight new compounds and one known 
dithiodiketopiperazine. Menisporopsin A 
possesses anti-malarial and anti-mycobacterial 
activities, as well as cytotoxicity against BC-1 
and KB cell lines (Chinworrungsee et al., 2004).  

Trichoderma gelatinosum (BCC 7579) 
was isolated on a pod of Entada persetha from 
Khao Yai National Park. The fungus produces 
‘hirsutellone F’ exhibiting anti-mycobacterial 
activity against Mycobacteriam tuberculosis 
(MIC50 values 3.12 µg/mL) and anti-
plasmodium activity against Plasmodium 
falciparum (IC50 values 4.2 µg/mL) (Isaka, et 
al., 2006). 
 
Future Prospects 

A number of new species described from 
this research indicate the great diversity in 
Thailand with many taxa awaited to be 
discovered. Surveying for fungal diversity is 
essential and, undoubtedly, more new species 
can be expected from this continuing study. 
Studies on fungal communities and colonization 
of selected substrata are also required to  
clearly understand their role during the 
decomposition process in the forest ecosystem.
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Figure 3. Illustrations of fungi producing new or noteworthy bioactive compounds (left to right and top to 
bottom): Kionocahaeta pughii from Dipterocarpus chartaceus seeds and a new compound, Pughiinin A; 
Menisporopsis theobromae from the same seed species and a new compound, Menisporopsin A; Trichoderma 
gelatinosum from pods of Entada persetha and a compound, Hirsutellones F 
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Many human activities involving 

deforestation or urban and industrial 
development have detrimental effects on our 
Earth’s climate. One major cause of concern of 
these effects is the rising Earth’s temperature 
and changing rainfall patterns. This has impacts 
on the biodiversity and can lead to extinction or 
significant reductions and changes in the 
distribution and abundance of animal as well as 
plant species. In order to understand the effects 
of such climate changes, long term study and 
monitoring of populations and communities are 
of utmost importance. 
 

Why are long term ecological research plots 
needed? 

The main objective of establishing the 
long term ecological research plots is to 
monitor biodiversity and ecosystem dynamics, 
for example the plant community, abundance 
and rarity, species distribution, plant-animal 
interactions, etc. Therefore the size of the plot 
must be large enough to contain such sufficient 
population for study and analysis of forest 
dynamics. The Center for Tropical Forest 
Science (CTFS), Smithsonian Institution, 
promotes these large-scale (16 to 50 hectares) 
plots around the world, calling them  Forest 
Dynamics Plots (Condit 1995, 1998).  
 

What are the benefits or opportunities from 
these long term ecological research plots? 

The large-scale plots facilitate ecological 
research, and give rise to many opportunities to 
study the many aspects of the ecosystem and its 
functions, not only as a stand-alone research 
plot, but also in producing data and information 
that can be compared to other plots all over the 
globe. Large-scale plots allow evaluation and 
monitoring of population decline or changes 
with long-term climate data sets that reflect 
global phenomenon such as El Niño, climate 
change, etc over a period of time (Condit et al. 
1999; Greenland et al., 2003).  

The Ecology and Geo-informatics Lab at 
BIOTEC has managed the 30-ha Mo Singto 
FDP in Khao Yai since about 2000.  Once the 
plot was established and the tree census has 
been completed, we will have the preliminary 
outputs or an inventory of flora on plot. This 
provides various information, for example the 
total number of the trees on plot, the number of 
individuals classified by dbh (diameter at breast 
height), basal area, tree location (x and y 
coordinates), etc. With the accurate data of tree 
locations, maps of every plant species with the 
plot terrain can be produced as well This 
inventory permits further research on 
population dynamics and interactions between 
species, and also community topics such as the 
relative abundance of species and the 
distribution of common and rare species of 
plants. Such detailed studies are required to 
understand how species respond to changes in 
temperature and moisture (Harrington et al. 
1999; Hughes 2000). 

Many studies have been published about 
the responses of species to climate change One 
such example is the egg-laying trends of some 
bird species in UK where they have shown to 
happen earlier in relation to the higher 
temperature and rainfall (Crick and Sparks, 
1999). Thomas et al.(2006) mentioned that 
many species respond to climate changes by 
expanding their distributions towards the poles 
and to higher elevations and the change of 
interactions among species has became a 
common consequence of climate changes. 
 
Activities on the Mo Singto long term 
ecological research plot, Khao Yai National 
Park 

The Mo Singto long-term ecological 
research plot has been establish since 1996 
when precise survey and tree mapping begin. 
The plot was surveyed into 20-m square 
quadrats. All trees on the plot were tagged, 
mapped and identified with the same 
standardization of methodology of other large 
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plots around the world (Manokaran et al. 
1990; Condit 1998). The Mo Singto plot was 
initially placed over the home range of the main 
study group of “A” gibbons with the primary 
purpose of studying the diet and foraging 
behaviors of gibbons and other frugivores in the 
forest (Brockelman 1998; Brockelman et al., 
2001). The plot size is 30 hectare and from the 
first census, the inventory of all trees above 10 
cm dbh was produced. This inventory is very 

important and useful in supporting any further 
research studies on the plot. The results of some 
on-going researches carried out on the Mo 
Singto will be explained as follows.  

Brockelman et al. ( 2005) explained the 
research which was done in year 2004 where 
the wild rambutan (Nephelium melliferum) was 
selected for detailed investigation on its seeds 
and dispersal agents. On its peak fruiting 
season, many mammals consumed these 
Nephelium fruits However, gibbons are the only 
dispersers who carry seeds further away from 

the parent trees and disperse them over the 
entire plot. From close examination of the 
distributions of large Nephelium trees (i.e. >10 
cm in dbh) as shown in Figure 1, we could see 
that the Nephelium trees were scattered all over 
the plot especially concentrating on the ridges 
and steep slopes. However, the young 
Nephelium trees (i.e. 1- 9.9 cm in dbh) prefer 
regenerating mostly at north or east slopes 
(Figure 2) although the gibbons defecated its 
seeds throughout the entire plot. Besides this, 
the distribution of the young Nephelium trees 
also shows a shift in regeneration to a higher 
elevation. There were many possible causes for 
this shift in elevation and one possibility is that 
the species response to climate change which 
requires further study. As this is the first 
species which have been found to result in 
distribution change, recruitments of other 
species on the plot will also need to be 
investigated as well. 

Another ongoing study was the 
distribution of birds on the plot (Round and 
Gale, 2007). It has been noticed that the 
Siamese fireback pheasant (Lophura dairdi), a 
lowland specie, has been increasing in 
abundance on the plot and now extensively 
overlaps the range of the resident silver 
pheasant (L. nycthemera), an upland species. It 
remains to be determined whether these 
changes and others being monitored are 
actually caused by changes in climate on the 
plot. 
 
What are the next steps? 

At the Mo Singto long-term ecological 
research plot, the future research will be 
• the study of tree mortality 
• growth rate and recruitment in relation to 
environmentalvariable such as moisture, light, 
and temperature 
• phenology 
• productivity of some particular species such 
as plants for gibbon food 
• study of seed dispersal and regeneration of 
trees 
 

Once we have all these data, it will give 
us a clear picture and better understanding of 
how species respond to the climate. Also a 
researcher can produce modeling to test any 
hypothesis on climate change or predict what is 
going to happen. However this needs long-term 
data collection which explains why we need a 
long-term ecological research plot. 

Figure 1 Nephelium tree distribution with the size 
class >=10 cm in dbh scatter over the plot, although 
they tend to prefer ridges and steep slopes. 

Figure 2 Nephelium tree distribution with the size 
class <10 cm. 
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1�O��� 4. C-&�ก��.&�����0'�'�."X�!�'���ก electron gun 
V	��N�� beamline 
 

 
1�O��� 5. C-&� optic cabin experimental cabin C"
 control cabin 

 

Georissa sp. 

Gyliotrachela surakiti  

 
1�O��� 6. U"0'�ก��N)�*1�O&A�*"��C-�,�����!�'�B�%'*��ก��5�
���& Georissa sp. C"
 Gyliotrachela surakiti  
 



 142 Proceedings of the 11th BRT Annual Conference  
15-18 October 2007 Udonthani  

 142 

%�-D)ก���
%�)�� beam line .O��
�
V&A-
&�กC"

��&.�X� B� ESRF C%)�����

�'*D)	�

�2 40 beam 
lines �&*B�C!)"
 beam line �

� 3 -)�����-����\ �Q' 
optic cabin �
.	T�-)�����'�."Xก!�'�U)��.0A�
� -��%���
-)�� experimental cabin �
.	T�-)��������!��'*)��.0A�
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O��.!'�/B�ก�������
 
(1�O��� 5) �Q'%A'� beam line ID19 ,���
��������*'*D)
%"�*'*)�� �&*�
.�A�%��กV	B�&A��������*�
�กก�)� 
B��)������ UDA����*V&AV	�������)�
ก�� &�. Paul 
Tafforeu ,�������������*.ก��*�ก��.�Q�'�0'�I'-,�"B�-�!�/
O�ก"��ก"�)
 hominoid C"
'����'�!�� ����

�ก��!�O�
O/"�
���-�� Nature �)�
ก�� 3.&�. Jean-Jecques Jaeger 
C"
 &�..*��"�ก^2/ ��*
2� ��กก�
���O*�ก�(�2�
C"
-���C�&"A'
 (Chaimanee et al., 2003) B�

�������*I'-,�"���-�
��NI|}�ID-1�O (reconstruction) 
0'�IZ�C"
�
����กIZ�0'�I'-,�-V&A C
A�)��
O�
I'-,�"����."XกW กX!�
 B� beam line ID19 �

�%A'�
'*D)%A'�%�������-����\ ,���.��*ก�)� experimental cabin 
%�Q'.��*ก-���W �)� The Hutch ก��.0A�V	������B� The 
Hutch �
!A'�
�ก���&-'�C"

�ก��
.��*�ก��	+���!�
���.��)����&
�ก  

.�Q�'���กO"�������ก'�."Xก!�'�-�
��N���
'��!��*N��Cก)����!V&A &������	�
!D���ก����
%�)�� The 
Hutch C"
 control room �
%��	�

�2 10 ���� C"


�����%��ก
�ก .OQ�'	�'�ก��'��!��*��ก'�."X�!�'� B�
%A'� control room �

�ก�������
&A�*�
��
�'
O��.!'�/����%
& �&*-�
��N.%X�!��'*)����กก"A'�
���'*D)1�*B� The Hutch V&A ���B%A-�
��N	���!��C%�)�
V&A�)�*B�ก��.!��*
!��'*)��%'*��ก��5� -)��.	"Q'ก
%'*�
NDก�����0��U��� (wax) ���
��D	�)��ก"
W C"

�.-A�

 

Antroapiculus pendulus 

Anauchen khaowongkot  

Gyliotrachela surakiti 

Gyliotrachela erawan  
 

1�O��� 7. 1�O���V&A��กก����&%'*��ก��5�B� 6 !��C%�)� &A�*�	�Cก�
 VG studio C"

�1�O!�&.	T� section B�
�
!)��W ,���V&A 
C-&����
"�ก0'�IZ�.	"Q'กB%A.%X�V&A 
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U)��3D�*/ก"��	�

�2 1 .,�!�.
!� -�
��N���%'*
V&A	�

�2 4 !�� NA�.	T�!��'*)�����!A'�ก��3�ก^�"��!��
-)�����
 (soft part) %�Q'ก�*��1��3�-!�/ �
!A'����
!��'*)��V	B-)B�*��.�,�� (resin) .-�*ก)'� .
Q�'.-�X�
C"A�B%A���!��'*)��V	B-)B� The Hutch �

�C�)�
'"D
�.��*
 ,���!A'����0��U���V	���V�A!��C�)����  

��ก�������
���� control room .OQ�'N)�*1�O -��%���
0���!'�����
!A'�B�A�'
O��.!'�/����%
& C"
!��'*)���

�)'*W %
����!�
C��.0X
��4�ก�V	.�Q�'*W 	�

�2 
45 ���� !)' 1 N�&0��U��� 0���!'�ก��-Cก��
!A'�
�UDA
�����
'*D)!"'&.�"� .OQ�'	�'�ก��ก��.ก�&'��!��*!)'
!��'*)�����3�ก^�C"
���
U�&O"�&!)��W ����
.ก�&0��� 
,���'�����B%A
�ก��%*�&�����������
�� %�Q'.ก�&���

.-�*%�*!)' beam line 'Q��W '�ก&A�* �
.%X�V&A�)�%'*
��ก��5�0��&."XกW ��� �
!A'�B�A.�"�V	
�กN�� 45 ����  

NA�!��'*)�����3�ก^�
�0��&B%\)ก�)���� ��!A'�B�A
.�"����0��� C"
	Z\%�'�ก'*)��%����B�.�Q�'�ก����&.กX�
0A'
D" �Q'�
!A'�B�A���/&&�-ก/0��&B%\) .OQ�'.กX�0A'
D" 
���''ก
�.	T�1�O �&*U"���''ก
��

�	�

�2 300� 
400 1�O !)' 1 !��'*)�� �"A�*ก��!�& section (1�O��� 
6) .
Q�'.-�X�C"A��
���1�O.%")�����
�CกAV00A'
D" (edit) 
B��	�Cก�
���.��*ก�)� VG Studio �&*���%'*��ก��5�

���&!��C%�)� 6 !��C%�)� (position) ���B%A.%X�
��*"
.'�*&
�ก0��� ,����)'�0A���
"
.'�*&ก�)� SEM 
1�O.%")����-�
��N
'�.%X�IZ�.	"Q'กV&A��&.�� C"


-�
��N!�&1�OV&AB�!��C%�)�B&กXV&A %�Q''*�ก����
�)�IZ�.	"Q'ก"�กC�)V%�กX-�
��N3�ก^�V&A (1�O��� 7) 
�'ก��ก�
.%X���*"
.'�*&C"A� *��-�
��N���1�O 3 

�!�V&A (1�O���  8) C"
-�
��N���.	T�1�Oก��/!D�
.�"Q�'�V%� (animation) �&*���1�O!)��W .%")����
�
	�
ก'�ก��V&A ���ก���)�V&A����*��'�ก�3.0A�V	B�!��
%'*��ก��5� -)��ก��3�ก^�B�.�Q�'�0'�ก�*��1��3�-!�/����
กX
�	�
�*��/
�ก.�)�ก�� �&*.[O�
B�.�Q�'�ก��.	��*�.��*�
�
%�)�����& ,���UDA����*�
V&A3�ก^�!)'V	B�'���! 

(�ก���������� 
Chaimanee, Y., Jolly, D., Benammi M., Tafforeau, P., Duzer, 

D., Moussa, I.  and Jaeger, J.J. 2003. A Middle 
Miocene hominoid from Thailand and orangutan origins. 
Nature, 422: 61-65. 

Gittenberger, E., Groenenberg, D.S.J., Kokshoorn, B. & 
Preece, R.C. 2006. Biogeography: Molecular trails 
from hitch-hiking snails. Nature, 439: 409. 

Tongkerd, P. 2004. Taxonomic evaluation of Thai pupillid 
micro land snails using phylogenetic analysis of 
Molecular and shell morphological characters. 
Ph.D.Dissertation, Biological Science Program, Biology 
Department, Chulalongkorn University. 120 pp. 

Tongkerd, P., Lee, T., Panha, S., Burch, J.B. & O' Foighil, D. 
2004. Molecular Phylogeny of Certain Thai Micro Land 
Snails (Stylommatophora; Pupillidae; Gastrocoptinae) 
Inferred from Mitochondrial and Nuclear Ribosomal DNA 
Sequences. Journal of Molluscan Studies, 70: 139-147. 

Anauchen chedi 

Anauchen taehwani  

Montapiculus proboscidea  

 
1�O��� 8 1�O-�

�!�0'�%'*��ก��5�B���3/ Pupillidae 
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������ก�	
�ก�
��ก���
��
�������ก����������������	
����� 

��. �.!���ก �" !$%���&1, ������� �$�)�2, ���ก��ก��& +�,�����$-�&2, �������./& ��0+!���3  
2�����!
�3� -��!��&���-44  6�+������ก��� � ���-���7�& �8��
��6�5  

RECOFTC1, $%&'ก)&*+,ก)&-./010/234)56'782922, :0)%0;<),=23, >?@A;B/9@)2 *.&D<8'4, 9&EF+GHI8J,I8ก *4)ก+,5 

------------------------------------------------------------------------ 
 

-���7�& �8��
��6� : :4);&+9A2J/H'2K3*DL5M2J/H'LH-)
N8'ก)&L:H2)A25&DL,I2GKOLกKO<HN@8'ก+9P)HD$-ก&@82 
QRO'0K>-ก&DG97/8%H)0;-)ก;-)<G)'JKHP)SA2
G@8'TEO 2  $,<A2H+22K3 * D0K>?@G&'%.UH.VE  G+3 'GKO L5M2
2+กHEJ)ก)&1-D>?@&?@G@8'TEO2 0)&/H0L:H2)1-DL-/)
5&D:9ก)&UWก)&G4)')2A;@XY'  

G/)21&ก %Z8 &[.,&.:0[+ก,E\ :.NH'[W 2+กHEJ)ก)&
8)H.$: *)ก[?2<W=]ก89&0H2[):7&WJ.0J21;/'P?0EP)%
L8LJK<15QEX6ก (RECOFTC) :/H2G/)2GKO 2 1-D 3 0)
*)ก$%&'ก)&-./010/234)56'E %Z8 %.U2E%0 S.Ga) 1-D%.U
ก+-กK<W L0b7+27%.57W :/H2G/)2GKO 4 L5M22)<ก:0)%0
;<),=2 A2 *.7&+' 0K%4)GKO%20+กก-/)HTR'H/) L5M2 d%2ก?@
GDL-e %Z8 %.USE[EFfW J)BL:2)D :4);&+9G/)2:.,G@)< 
L5M2>?@A;B/9@)2-?ก234)L%I0*)กP)%7DH+288ก %Z8 %.U
:8E3' 5&D:'%W[E-5g L&EO01&ก N8L&K<2T)0%.Uก+-กK<W L0b
7+27%.57W h0/G&)9H/)L5M2%2GKOh;2 5&Dก898)JKS8Dh& 

ก��ก��& +�,�����$-�& : L5M22+กHE*+<J)H9@)28<?/GKO 8.
LJK<',)H *.LJK<'A;0/ 

-���7�& �8��
��6� : GKO,8<;-H'LJK<',)HA28,K7 L0ZO8
LJ@)h,@L;I2P)S P)S2+32L5M2P)SN8',8<;-H'LJK<'
,)H*&E';&Z8L5-/) GKOT?กG4)-)<h50)ก 

ก��ก��& +�,�����$-�& : P)SGKOL;I2L5M2P)S5i)h0@GKO0K
hXh;0@LกE,NR32 L0ZO8hXh;0@1-@H :P)S5i)*D$,2G4)-)<
8</)':E32LJE' 5Y**.9+28<?/A2:P)SGKO&8ก)&Xjk27+HA2l,?
=28Kก%&+3'  

,8<;-H'LJK<',)H2+328<?/A2 8.LJK<',)H *.
LJK<'A;0/ h,@&+9ก)&5&Dก)[A;@L5M2LN782.&+กFWS+2a.W:+7HW
5i) A2L,Z82:E';)%0 S.[. 2521 0KL2Z38GKO5&D0)U 521 
7)&)'กE$-L07& L5M2P?LN);E25?2GKO:?'L5M28+2,+9 3 N8'
5&DLG[hG< ,8<;-H'LJK<',)H0K,8<:)0SKO2@8'8<?/
G)'GE[7DH+27ก 1-D,8<SK&D0E,8<?/G)'GE[L;2Z8 A2
LN7-./010/234)56'&89m ,8<;-H'LJK<',)HL5M2LN7GKO0K
ก)&,?,Q+9234)1-D%H)0J./0JZ32h,@,K ,8<;-H'LJK<',)H
L5M2-+กFUDN8'P?LN);E25?2GKO0K&?5&/)'%-@)<LกZ8ก0@) 
&D992ELH[N8',8<;-H'LJK<',)H*)ก:+'%05i)&D,+9
-/)'*2TR'&D,+95i)92<8,LN) *D0K%H)0;-)ก;-)<
0)ก ก-/)H%Z8:+'%0N8'SZJA2&D,+9-/)'L5M25i),E9GKOก+ก
LกI9234)hH@h,@,K :/H2&D992ELH[&D,+9:?' 800 L07&NR32h5 
L5M25i):2 1-DA2&D,+9 2,000 L07&NR32h5 L5M2:+'%0
SZJLnS)DTEO2  

SZJN8',8<;-H'LJK<',)H*D0K8<?/J2E,;2RO'GKO
L5M27+HJ/H<,?,%H)0JZ32A28)ก)[ %Z87@2:)5;0) QRO'0+ก
NR327)0SZ32,E2G+OHh5A2;.9LN)N8'8/)':-.' 1-DA25i)
-DL0)DL-Iกm 0KSZJGKO0K,8ก:KN)Hm 0)ก0)< QRO'0+ก*D
L5M2SZJLnS)DTEO2GKONR32A2GKO:?' -+กFUDP?0E5&DLG[1T92K3
0K-+กFUD$%&':&@)'N8';E25?2 8KกG+3'5i),E9GKO,8<;-H'
LJK<',)H*DL5M2&?5N8'LกZ8ก0@) กRO'ก-)'*DL5M28/)'GKO
L&K<กH/) d8/)':-.'e 

-���7�& �8��
��6� : h0/G&)9H/) %4)H/) d:-.'e %Z88Dh&

ก��ก��& +�,�����$-�& : L5M2L&ZO8'N8'74)2)2GKOLกKO<HS+2
TR'%H)0[+ก,E\:EGaE\N8'L*@);-H'%4)1,' A274)2)2N8'
S&DL*@)L-K<9$-ก &H0TR'L&ZO8'L-/)*)ก:0+<S.Gaก)-H/) 

 
-+กFUDN8',8<;-H'LJK<',)H, 8/)':-.', ,8<:)0SKO2@8' 1-D,8<56&0E7 
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S&DS.GaL*@)h,@L:,I*0)GKO,8<GKO:?':.,A2P)%L;2Z8 1-D
G&':&'234)GKO,8<;-H'LJK<',)H1;/'2K3 L-<0KJZO8L&K<กH/) 
,8<8/)':-.' ;0)<TR',8<GKOS&DS.GaL*@)L:,I*0):&'234) 
:-.' %Z8N+2234)GKO0KhH@:4);&+98)9234);&Z8:&'234)  

A29&ELHU5i),E9LN)A28/)':-.' 9&ELHU2K38)**D
L&K<กH/)L5M25i)L0bกIh,@ LS&)Dh0/0K234) 17/0K%H)0J./0JZ32
0)ก 7@2h0@A2GKO1;/'2K3 J)H9@)20+กL&K<กH/) 7@2h0@0KN2 
LS&)DA28/)':-.'0K%H)0J./0JZ320)ก 7@2h0@*D0KSHก
08::WNR325ก%-.0L7I0h5;0,  

A2&D,+9 800 L07&NR32h5 *D0K5i):2 QRO'0K%H)0
-),J+2N8',8<;-H'LJK<',)H L5M212HN8':+2LN)
;E25?2 1-D0KS&&Uh0@GKO8<?/LnS)DTEO2 %Z8%@8,8< 1-D
%@8LJK<',)H;&Z85)-W0&+กL0b *+,H/)L5M2S+2a.WLnS)DTEO2
N8',8<;-H'LJK<',)HGKONR328<?/LnS)D92,8<2K3LG/)2+32 
1-D0+ก*DNR327)012H:+2LN)GKOL5M2;E25?2G+3';0, QRO'
G)',@)2GE[L;2Z8*D0K0)กGKO:., 1-DA21T92K3<+'L5M2GKO8<?/
N8'L-K<'>)1-DกH)'>)8Kก,@H<  

&D992ELH[N8',8<;-H'LJK<',)HL5-KO<215-'
h50)ก L5M2ก)&L5-KO<215-'N8'5i) ;-+'$,2hXh;0@ 
5i)9&ELHU2K3L%<L5M21;-/'GKOJ)HLN)G4)h&/=6p2ก+2 1-@H
ก-)<L5M2h&/GKO&@)'h5 LS&)D0Kก)&L>)5i) L0ZO8L>)5i) 5i)
*DT?ก&/2NR32h58<?/A2LN7N8'&8<7/8N8'5i),E9LN) *D
L;I2H/) 5i),E9LN)*DT?ก9K9A;@L-Iก-' 1-@H*D0K5i);B@)NR32
A29&ELHUGKOL5M2h&/=6p2Lก/) ;&Z80KH+JSZJNR32;-+'*)กGKO
J)HLN)5-?ก=6p2 1-DL>)5i) ;&Z80KhXh;0@5i)LกE,NR32 

:/H27@2H+JSZJGKOJZO8 7@2:)9;0) J/H'GKOh&/&@)'*)ก
ก)&5-?ก=6p2 5&D0)UL,Z82ก.0P)S+2a.W :)9;0)<+'h0/
NR32 S8LN@);2@)=2 *DNR32L7I0h5;0, ;-+'*)ก2+32
A2J/H'L,Z82ก+2<)<2 J)HLN)*DL&EO0NR32h5T827@2:)5
;0)88ก 1-@H;H/)2L0-I,=6p2A2L,Z82a+2H)%08Kก%&+3'  

ก)&G4)h&/=6p2L0ZO8 20 5oGKO1-@H G4)A;@LกE,&8<7/8
&D;H/)'7@2:)5;0)ก+9;B@)%) ;)กh0/0K7@2=6p2ก+97@2
:)5;0) ;B@)%)*DNR320)1G2 92,8<;-H'LJK<',)H
*R'0K;B@)%)8<?/0)ก L5M25i);B@)%)1-D;B@)N2 *DL;I2
H/) 1;-/'GKOL%<5-?ก=6p2*D0K7@2:)5;0)NR32 9&ELHUGKO
h0/h,@5-?ก=6p2 ;&Z8L5M2h&/Lก/)*D0K;B@)%)LกE,NR32 

-���7�& �8��
��6� : ;B@)%)0+ก*DNR32;-+'L>)hX 1-D
7@2:)5;0)*DNR32h,@7@8'h0/0Kก)&L>)hX AJ/;&Z8h0/ 

ก��ก��& +�,�����$-�& : AJ/ 1-DT@)h0/0KhXh;0@*D0K7@2
:)5;0) 7@2:)5;0)0K-4)7@22EO01-DA9;2) :)0)&T
,?,QR0234)%@)'h,@,K ,+'2+32 10@*Dh0/0K1;-/'234)92,8<
;-H'LJK<',)H :+7HW:)0)&T;)234)กE2h,@9&ELHU7@2:)5
;0) LS&)D,?,Q+9234)%@)'hH@0)ก 

*DL;I2H/)9&ELHUh&/&@)'G+3';0, L0ZO85-?ก=6p2 7@2
:)5;0)*DNR32,@H< S8hXh;0@7@2:)5;0)*D7)< 1-@H
;B@)%)*DNR321G2 :EO'L;-/)2K3%Z8%H)0L5-KO<215-'N8'
&D992ELH[92,8<;-H'LJK<',)HGKOG4)A;@ 10 5oGKO>/)2
0) 7@8'L>JEBก+9%H)0&@8292<8,,8<;-H'LJK<',)H 
L0ZO8ก/82L%<L5M25i),E9 7/8*)ก2+32L;I2L5M2h&/=6p2G+3';0, 
1-D;)ก0Kก)&T)'5i)88ก *D%'L;-Z8hH@17/%H)01;@'
1-@'N8'5i) 17/A2&D,+9%H)0:?' 1,500 L07&L;2Z8
&D,+9234)GDL- 0KS&&Uh0@A28/)':-.'0)ก0)<;-)<J2E, 
LJ/2 7@2h0@<Z27@2GKO0K,8ก:KJ0S?:H<')0 L&K<กH/) SB)
L:Z8$%&/' L5M27@2 

-���7�& �8��
��6� : %-@)<ก+9L5M2Q)ก.&DA2L0Z8'hG< 

ก��ก��& +�,�����$-�& : AJ/ L5M27@2Q)ก.&DL0Z8'hG< 
;&Z87@2SB)L:Z8$%&/' TZ8H/)L5M21;-/'&H0N8'2ก

 
S+2a.WSZJLnS)DTEO2GKOS99&ELHU,8<LJK<',)H LJ/2 L8Z38'[&K
LJK<',)H Sirindhornia puchella  H.A. Pedersen & 
S.Indhamusika                                                           
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0)ก0)< LS&)D2ก*D0)กE2,8กSB)L:Z8$%&/' 28ก*)ก
7@2SB)L:Z8$%&/'1-@H<+'0K5i);H)<GKO8<?/A29&ELHU5i),E9
JZ32 A28/)':-.'L0ZO8 20 5oก/82 9&ELHUGKOL5M2GKO-./0 *DL5M2
9&ELHUGKO,?,Q+98)ก)[L<I2hH@0)ก $,<G+OHh5L,Z82
0ก&)%0 8.U;P?0E*D-,-'TR' 0 8'[)LQ-LQK<: *D0K
L;0<N)9;&Z8234)%@)'1NI'LกE,NR32 LH-)282A28/)':-.' 
G.กLJ@)0)*DL;I2L5M2:KN)H$S-2h5;0, N)H$S-2<EO'
กH/)GKO,8<8E2G22GWL:K<8Kก 

-���7�& �8��
��6� : 234)%@)'1NI'N)H$S-2N2),2+32 
1-@H:EO'0KJKHE77/)'m L5M28</)'h&9@)'  

ก��ก��& +�,�����$-�& : T@)0K7@2:)5;0) ;-+'*)ก0K
L;0<N)9 (234)%@)'1NI') 2+9h58Kก 2-3 H+2 7@2:)5;0)
*D1;@'L;KO<Hh5 1:,'H/)234)%@)'1NI'Lก)D ;-+'*)ก$,2
1:'1,,*DG4)A;@7@2:)5;0)7)<;0, 

A2&D992ELH[N8'SZJ92,8<;-H'LJK<',)H 0K
ก)&:4)&H*S9ก-@H<h0@:ก.-A;0/1-DL5M2J2E,A;0/N8'
$-ก JZO8H/) L8Z38'[&KLJK<',)H :/H2L8Z38'8ZO2m GKOS992
,8<;-H'LJK<',)H LJ/2 :E'$7LJK<',)H 1-DL8Z38'XY2
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��/กE4��ก9� <2��-�ก���������������� (�.���� *�	��#
'��B, 6(.ก��#���/3.��+	�-�ก��������(.	& /�C�'��4JH�
$��-1.�����2ก9� ��.'�����6(.$�����$�	���ก��	
��& 
$��ก��*�.���	���+	��C'��1	+����ก	
��& *�(�.�&�C'
ก��$�������������&�ก����
����&,/�C�'��4*����
*���
ก-1�+/�
��/�
� 

 

ก��	��
�
������ก������������������ก
���
����
�ก���������
 !��������"�
  

�(& (�.ก�==	
�	, ก���
ก�  
58.'���	&ก��1�+	&�;
4��
ก��	
��&ก���  8�&,���)�	
 	ก���$��

/������&���	%��$1+����
 
 

	��B����*��,3'�ก��4��&�&-��������� /�C�'�.'�ก��
$4+��H����*4ก��#,/ก��&	ก�4/�C�'����
����&, �(&��
3'4/3�3'�/�C�'1� 6(.$ก+ /�C�'�3'��	��1��ก1��&
�����	%��3'�/�C�'���
����&, ก���	4�	� ก��/กE4
��ก9� ก�������-�.����&��, $��ก��*�.���8��+�/�
�� 

%����� 1 /�0�%��3'�$�����
(1�2���������32���ก
����'&8+���	�����	 ��$�����	���6(.��&6� /�C�'��/1�+����
��&+'&*��&������$��63���-���	$���/�0�'�1�� �2�
/ก
(/�0�%�����/1E� �C'�������ก����������&��	$���'&8+ 

��ก%�����  2 4+�4'ก	+����/� 6�&���	��

1��ก1��&3'���
(���)�,�����# 5-10% 3'���
(
���)�,����1�(-���ก <2��/�0��C�-�6�&�����# 12,000 
��
( ��ก�����'&8+-���ก�����# 250,000 ��
( 1�C'
��
(�ก-�6�&���� 900 ก	+���
( ��ก�����# 9,000 
��
(�����-���ก <2���
(/�0� 10% �'(� 1�C'(8��ก/�C�'��
-�6�& <2��������4$�.	�����# 6,000 ��
( -�3#����
���	��ก�46�$�.	 80,000 ��
( /�C�'��������(/�0�
/�C�'���
����&,�	ก1�2�� $�+������	���ก�.'&$�+61�6�+��
-�����4 B.�*����
	+�-���ก��/�0��.����
( 6�&'����
��/กC'4$*� ���'����*+	� 5-10%  

%�����  3  $*(�������	��1��ก1��&3'�
*
������	
�-� 3 ���/� ���'&8+-�/3��.'��C�� <2�������/� 
6�& ��	 $����/�/<�& '&8+-�4�
/	#���-ก�./��&�ก�� B.�(8
ก��*���	��	��1��ก1��&�����	%�����6(.��ก��
��&���6	. -1.(83.'�8�3'���/�/<�&ก�46�& ��	/�3

 

C 16 ������ 2550
C ก��	�
����
��ก��	�
���	�����ก�� BRT 
C ก����
��� ก���
ก�  �����������
��ก�����
������������ ���!"����


ก��������	
���

���ก����������ก�
��
�������������������

 
%����� 1. $*(�$����������32���ก����'&8+���	��	 

FungiFungiFungiFungi
� Wor ld Wor ld Wor ld Wor ld =  =  =  =  80,00080,00080,00080,000

(((( Expected NoExpected NoExpected NoExpected No. =  . =  . =  . =  
1,500,0001,500,0001,500,0001,500,000’’’’

ThailandThailandThailandThailand = 6,000
(((( Expected NoExpected NoExpected NoExpected No. =  . =  . =  . =  

150,000150,000150,000150,000 ’’’’

BirdsBirdsBirdsBirds
�World Wor ld Wor ld Wor ld =  =  =  =  
9,800 9,800 9,800 9,800 
Thailand Thailand Thailand Thailand =  =  =  =  
980980980980

Species r ichness of  ThailandSpecies r ichness of  ThailandSpecies r ichness of  ThailandSpecies r ichness of  Thailand
cacacaca 7777 ----10101010 %%%% ofofofo f t het het het he w orldw orldw orldw orld ಬಬಬಬssss
describeddescribeddescribeddescribed speciesspeciesspeciesspecies

PlantsPlantsPlantsPlants
�Wor ld Wor ld Wor ld Wor ld =  =  =  =  
250,000250,000250,000250,000
Thailand Thailand Thailand Thailand =  =  =  =  
12,00012,00012,00012,000

Mamm alsMamm alsMamm alsMamm als
�World Wor ld Wor ld Wor ld =  =  =  =  
4,2604,2604,2604,260
Thailand Thailand Thailand Thailand =  =  =  =  
282282282282

Ot her  m icrobesOt her  m icrobesOt her  m icrobesOt her  m icrobes
�Wor ldWor ldWor ldWor ld ==== 84,00084,00084,00084,000

(((( Expected NoExpected NoExpected NoExpected No. =  . =  . =  . =  
1,600,0001,600,0001,600,0001,600,000’’’’
Thailand Thailand Thailand Thailand (((( Expect edExpect edExpect edExpect ed NoNoNoNo.... ====
100,000’100,000’100,000’100,000’

(Gale et al. P&T 2007’  
D'E$78 2. GH<59".I:J$78!K5!=กL%54.'-;:'ก;:'MJ=5+#/<E"#>,N
O#P$MI$7M!ก"!O#3:ก 
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����1�(��-ก�./��&�ก��-�/�C�'�3'�����	�*��	,$���C� ���
�C'��ก9#�3'����/� ������	�������	&����	��
1��ก1��&�����	%�� *+	���	������	/�3�+'�3.���.'&
ก	+�6�&$����/�/<�& /�C�'�ก����ก*���	�&��6�+�+'&
$��+1��& �����.'����ก��	
��&'�ก��ก B.�(8��ก
$�	��.�3'���	$����/�/<�& 1�ก��ก��	
��&�+'6�
/�C�'&K ��	/�3��/�
��32����6�+/���&ก��  

���/� 6�&���	��1��ก1��&'&8+ 5-10% 3'�
��ก $�+&����*
������	
����&��6�+B8ก�.��4'�ก��ก *
������	
�
3��(-1=+ /�+� �C����+'���/��&� 1�C'*��	, ��*����B
�46(.�+�& $�+���
����&,����&��6�+�4'�ก��ก �'�������
��
��&,�����ก��*���	�$��/กE43.'�8�6	.$�.	��(	+��+�����'&8+
$�+ 5% 3'�����1�(-����/� /�C�'��ก��*���	�$��
���
��,6�$�.	 ��	���
����&,�	ก�����B8ก/กE46	.'&8+������

�+��K /�+� -�.	
��&-�1.'��;
4��
ก��3'�'����&,
�1�	
�&���& /�0��.� *+	�-�/�C�'�3'�$1�+�/กE4��ก9�  
���
����&,(culture collection) /�C�'6(./���&4/��&4ก�4
���/� �+��K -�$�+3'�����	�$1�+�/กE4��ก9� /�C�'
/��&4ก�4�C�����3'����/� $�.	 ���/� 6�&���C����� 0.5 
�.�������ก
��/��� ������	�$1�+�/กE4 58 $1+� $�+-�
���/� ������C������.'&ก	+�6�& /�+� =����L�������	�$1�+�
���/กE4��ก9� 24 $1+� <2��BC'	+�6�+��ก��ก $�+����	�
/�C�'���
����&,����กก	+�6�& �C'����กB2�$*�ก	+���
(
*+	�6�&������*��1�C��ก	+���
( (��$*(�-�%����� 4  

$*(�	+�=����L����	��*�-�-�/�C�'����
����&,
��กก	+� $�.6�+6(.'&8+-�/3��.'��C��/1�C'�6�& $�+=����L�
*����B/กE4�	4�	�/�C�'���
����&,6	.6(.��ก��& ����4+�
4'ก	+���=����L��'�/1E�'�6�4��'&+�� 	+����
����&,
���.'�������&��, �2�6(./*��$*	�1� *+	�-�'/��
ก���
�C�����-1=+��ก �2�/กE4*�*����
����&,6	.��ก/�+�ก�� ��
/1E�6(.	+�$�	��.�3'����/� �����7��$�.	$�����ก�����
��7�� �+����$1�+�/กE4��ก9�/�C�'���
����&, /�C�'/กE4
*�*����
����&,6	.-�.����&��, 1�C'���/� ����'�/1E�
�	��*����=3'�ก���+'&'(���	
��& ���'�1����
����&,
��/กE4/���&�6	.6�&��$1�+�/กE4��ก9����
����&, 50 ก	+�
$1+� $�+$1�+�-1=+K 3'����/� ��$�+ 4 $1+� �C' 
*B�4��	
��&	
�&� �*��,$��/������&�$1+����/� 
6�& ก��	
��ก��/ก9��3'�ก����	�/ก9��$��
*1ก�#, ก��	
�&� �*��,ก��$��&,3'�ก����	�
* � ) � � # *� 3  $ � �  8 � &, �� � )� 	
  	 ก � � � $ � �
/������&���	%��$1+����
 (BIOTEC)  

��/1E�6(.	+�$�+��$1�+���/กE4���
����&,6	./M���
��� <2�����6�-�.����&��,$�ก�+��ก�� $�+���� 4 $1+������
������*�����),ก��/�0�/��C'3+�& (network) <2��/�0�����+�
%��%8�
-�	+�6�&��$1�+�/กE4/�C�'���
����&,���-1=+ 4 $1+� 
$��6(.�������+	�ก��/�0�/��C'3+�& ����&��������F��-�
ก��/กE4��(/กE4��ก9� $����ก��4	�ก��(��/�
�ก��
/ก��&	ก�4/'ก*���+��K ���/�0�����F��3'����/�   

/��C'3+�&�������&4�&�����������
����&,�����6�-�.
����&��, /�+� '����&,�1�	
�&���&*����B���6�-�.-�
ก��/��&�ก��*'� ��ก	
��&*����B���6�-�./�C�'�.��	.�
1��	���8. 1�C'%��)��ก
�*����B���6�-�./�C�'	
��&$��
��7��5�
�%�#N, /�0��.� �(&/��C'3+�&���6(.��ก����(���

401395176��� ��
!"���
��

12,00012,082347�!#

282305246��� ��
�"��
	ก$% ���

649499483�
��"&��!$

1,3381,133136'���!"�

980668630�ก

13622573��� ��������"&�������(ก

514,000332,965236,725�!"���� (km2)

������
�)��
� 

� ��� ��*
�ก*
�����������#� ��+����

�������+ก
%�����*
�ก*
�����������#� ��+����

�������+ก
%�����

(Source: ASEAN Regional Center for Biodiversity Conservation)
���������	
��
ก

������������� ��
����������� 11-14-05  

%����� 3. $*(��	��1��ก1��&�����	%��3'�6�&$�����/� 
-ก�./��&� (��	$����/�/<�&)  

Numbers of collections in each country

9.631206,57621U.S.A.

0.378102,40724Japan

8.51434,30049Brazil

0.09964,07113Korea

0.24581,56219U.K.

9.59771,51620China

0.51442,54158Thailand

Land area
(million sq. Km)

CulturesCulture 
collections

Country

 
%����� 4. $*(�����	�$1�+�/กE4��ก9����
����&,3'����/� �+��K 
���� 7 ���/�  
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�� /4� &4ก��6 	. -1.  /�C� '�	��*�(	ก -�ก���� �
/�C�'���
����&,6�-�.����&��,-���กK (.�� 

��6�&6(.-�.����&��,��ก���
����&,���.���� ����
-���(�4��	4.��-������$����(�4��ก	
��ก�� (��%��
��� 5 <2��-����������6�+6(.-�.���
����&,��ก$1�+�/กE4
��ก9����
����&, $�+-�.���
����&,�����'&8+$�.	��-�.����&��,
�+'K ก�� /�+� ���'�1�� P�P 6�+6(.3'/4
ก-�.��ก$1�+�
/กE4�+��K *+	���ก	
��ก��������ก�����/�C�'���
����&,��ก
$1�+�/กE4��-�.-�����.��	.�$��	
��& ���
����&,-���ก���
���	��1��ก1��&��ก -�6�&กE��'&8+��ก/�+�ก�� ���
*����=���
����&,�����'&8+ /�C�'�����-�.$�.	��6�+1�(6� 
/������/�E	$����	
)�ก��/กE4��ก9���&�&�	 ���-1.
*����B$4+�6�-�.6(. $�+�C�1�C'*��	, 1�ก-�.*'&6�
��กK '����1�(6�6(. /����'������6�+���-�. 

/������&��C��4.�����-�.����&��,��ก/�C�'���
����&, 
/�+� ก�����3'�1��ก('� $�����3��-1.32��J8 6�+	+�/�C�'
ก���.�1�C'-�.-����	/�C'� *+	����ก��/ก9����ก�����
��Q&��ก���
����&, 1�C'-�.�	4�������C�6(. <2��/�0�%8�

�H==���	4.�� $�+-���(�4��ก	
��ก�� �C'ก��*�.��
'��,�	���8. $����*����B/ก
(/�0��8��+�6(. ����ก	
��&
4��ก��+�*�-�	+����
����&,*�.��*��'�6� *ก�($&ก
''ก��6(.'&+��6� ��*���C�''�6� $��'&8+-�ก��+�-( 1�C'
B.��4*��-1�+ �	��������C�'-1�+'&+��6� *+	���ก	
��&'�ก
ก��+ �*�-� 2ก9�-�(.��	
	�7��ก��/�
 � �� /�ก�� 

(molecular phylogeny) 	+����
����&,$�+����
(��
�	��*����=���	
	�7��ก��'&+��6� $��*�&���)�,-(�����
�	��-ก�.�
(/�0�/��C'=��
ก��  $�+��ก	
��&4��ก��+�
*�-�	�����	
�3'����
����&, ��ก9#�ก��*C4���)�, ก��
$4+���	 $���	��*�����),ก�4��44�
/	  /�0��.� 

/������&�*��&-1�+��/3.�����*+	��+	&-�ก���'�
	+� ���
����&,����*����B*�.��*��''กR�)
>�����	%�� 
1�C'/'E�6<�,���/�0�����&��, /�+� *�����-�./�0�&���ก9�
��� *��ก����( ���8���ก��/ก9�� *�����-1.*� 1�C'
/'E�6<�,���-�.-�'��*�1ก���'�1�� /�0��.� 6(.1�C'6�+ 
$��6(.��ก�.'&/��&�6�  

-���&�1���/������&���	%�����	��ก.�	1�.���ก
32�� '����6�+6(.�'�$�+��	���
����&, $�+�'�1�&�� 
(gene) ����.'�ก�� $��'����6�+6(./'���	���
����&,6�-�.
����&��,�+'6� /����'�������.� $�+B.����&��''ก�� 
$�.	/'�6�-*+-���	���/�0�/�.�4.�� (host) $��4����4-1.&��

����$*(�''ก �����-1./ก
(����&��,6(./�+�ก�� 	
)����
�	4���6(.�+�&ก	+� 6�+	+���/�0�ก��B+�&&����ก��	1�2��
6�'�ก��	1�2�� 1�C'��B+�&-*+-��C�1�C'*��	,  

ก��1�&� /'E�6<�, 1�C'*��ก����( ���8���ก��
/ก9�� *����B���6(. �(&/�
� ���กก����( /�C 'ก
/�C�'���
����&,��ก)������
 $�����6�/กE4-�$1�+�/กE4
��ก9� 1�����ก����������(*'4R�)
>�����	%�� /�+�
ก��&�4&���/<��,��/�E� 1�C'G+�/�C�'	�#��� /�0��.� 

(8��ก%����� 6 /���&4/��&4 �ก&%��ก��5�
�*��
''กR�)
>�����	%����1	+���C�ก�4���
����&, <2��/�0�
3.'�8���ก	��*��M4�41�2�� �4	+�������	�*��-1�+
����1�(�����# 223 *�� /�0�*�������R�)
>�.��/�C�'
��/�/��& 1�C'/�C�'	�#��� 1�C'��R�)
>�.��/�C�'����*'� 
$��(8	+�*��/1�+���������ก�C�1�C'���
����&, B.�(8*��

�
����
��������
����
�������

ก�������ก�����

�&� ������%������� ���	%

 ����

���,��
��!��'
����-.�

��/��-����0�#��    ����#��

 
D'E$78 5. GH<5ก'(#1'0,:/#$(7MN-'O+S)(*3M+#NO#<S'#9K'5T $"65O#
(*<"!#"ก./+'ก'(G:*+'.!S'#O#+,-+# 
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%����� 6. ก��J$�+�$*(�ก��/���&4/��&4 �ก&%��-�ก��*�.��*��
''กR�)
>�����	%����1	+���C�$�����
����&,-�ก���.���������/��& 
	�#��� 1�C'����*'����  
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�.����/�/��& *���������ก�C�1�C'���
����&,�� �ก&%��
�'K ก�� $�+	+��C������	��
ก��-�.��������ก	+� 6�+	+�
��/�0�ก���.��63.�L�1�C'�������/��& $��&�������	��

3'���	�C�ก�4ก�������-�.����&��, $�+���
����&,����6�+��
���	��
ก��-�.��ก+'� *+	�-1=+����� /�0�ก��*�+��� 
(random) ��ก)������
 <2��$�.��*�+���$�.	 �ก&%��
����(��'K ก�4�C� $�.	+����
����&,*8.�C�6�+6(.-�(.��ก��
�. � �	� # � �� /� �� ��C � �� * � � &� 4&�� � / �C� ' 	� # � ��
�+'�3.����ก $�+B.�(8ก���.������*'������/1E�6(.	+�6�+
�+��ก����ก��ก  

��ก%����� 7 /�C�'��/������&�*��&-1�+/3.��� �2�
6�+6(.��+�1�$�+��	%�#N,/�+����� $�+*
������.'�ก��1� �C'
&����ก���
����&, $����	���
����&,���/�0�/�.�4.�� (host) 
���(� /�+� $4���/��& E.coli $�� &�*�, P�P /�C�'���&��-*+
/3.�6� $�.	4����4-1.��	/�.�4.��*�.��*������.'�ก��

''ก�� /�+� /�C�'����
(1�2��*����B*�.��/'E�6<�, �C�'
6<��/�* (xylanase) 6(.(���ก $�+���.� (�������2����&��
���*�.��/'�6<�,6<��/�*��ก����
(���''ก��-*+-�&�*�,
<2����/�E	ก	+� $��&��*����B�+	&-1.5�
�6<��/�*6(./�E	
32�� /������&���	%��6�+6(.���ก�($�+	+���������
����&,
��
(-(6�-�. $�+����
&�-�.ก����ก �C'/�C�'���
����&,���
/���/���&�6(. 1�C'��($&ก6(. <2����'&8+�����# 1-5% 
$*(�	+���/�C�'���
����&,���/���&�6�+6(.'�ก��ก �������'��/�0�
/����	+�-�.'�1��/���&�/�C�' 1�C'*%�	�ก��/���&����6�+
/1���*� 	
)�$ก.63����6�+���/�0��.'�/���&�/�C�' $�+(2�&��
''ก��-�./�+����� 

�'������ก	
��&*�-�1����
����&,��ก$1�+�'� �&
$��กK /�+� �������.'� �L���� 1�C'-�(
� /�0��.� /�C�'
�4/�C�'���
����&,�2�(2�/'�/M���&��''ก��-�./�+����� 
$�.	���&�����6(.��-*+��	/�.�4.�� $��4����4-1.*�.��*��
-1�+ K  6(.  ��� BC ' /�0 �ก�� -�. &� � ��ก*
� � $ 	(�. '� 
/����M�������/1E�	+���(�4ก��	
��&/�
��3&�4��ก���
��
��&, ��/�0�*
��������
����&,5�
�32�� �C'&�� $��*
��������+�
��กก	+�����'�ก �C'3.'�8�������)�ก��� 

B.�1�ก'&�ก6(.&�� �.'�6�(2�''ก����ก��	���
��
��&,���'&8+-�*
��$	(�.'� 1�C'B.���3.'�8�&�� *����B
*��/����1,&��6(. �(&6�+�.'�6�(2�''ก����ก���
����&, 
*����B*��/����1,32����6(. /'�1�C'	+��.��4�
9��
*��/����1,6(. ���.'�ก������	�/�+�6�*����B���6(. ���
���/� /ก�1��-�.��ก����4*��/����1,(�/'E�/'6(./�0�
��
��#��กK ���.'�ก��&��'�6�*����B*��/����1,6(.
1�( �(&-1.4'ก���(�4/4* (sequence) 3'�&�����
�.'�ก��/�+����� 

��ก%�����  8 $*(�	+�3.'�8�������)�ก�����
�	��*����=��ก /����B.���3.'�8�������)�ก���'&8+$�.	 
*����B(��/�
�ก��*��/����1, $��/'�6�-*+-���	/�.�
4.��6(. /�C�'*�.��*������.'�ก��''ก��ก��/กE43.'�8�BC'
/�0� /�C� ' �*� ���='�ก / �C� ' �  �(&�	�����4� 	+ � /กE 4
/�C�'���
����&,����ก���-( /�C�'61�+ ��$1�+�/กE4��ก9� 

ก�� 2ก9�&�� ��44ก��/���&� $��*����B5�
�*��''ก
R�)
>'�6�6(.4.�� ��(�4�8��+�3'�3.'�8���/�
����ก32��  

��ก%����� 9 /�0���	'&+��ก��-�./�C�'���
����&,/�C�'
*�.���8��+� <2��$*(�-1.(8	+���3����'�'�6�4.�� /�
����ก
/�C�'���
����&,/�C�''&8+-�)������
 6�+*����B���46(.	+�

ก��+#%���0�#��$% ����0�0
��#� �������+*��ก��+#%���0�#��$% ����0�0
��#� �������+*��

• ก
�'#��$�%�����&�()��*��&���
+�
�'�ก
����
�#��,��-&�
���
�����ก
�

Filamentous fungi, 
Cryptovalsa sp. 
producing xylanase

Expression of xylanase
gene from 
Cryptovalsa sp. in 
P. pastoris

��%��#� ��-.��������%��ก�� �#�� ���)	
��  1���0��  ��2��)��

 
%����� 7. ก�����/������&���	%��*��&-1�+/3.���-�.����&��,-�
(.��ก����(�+'&�� /�C�'5�
�*������.'�ก�� 

 

ACGATGGATGTGCCGATG
ACACAGCTTTAGTGGCGTA
AVAGCTCCCGATTAGGAAC
GCGCTCTCGAGATACAGC
TGACCGATGCCAGACAAA
CCGATAACCAGGCTTCTG

�%��	
���/�ก������
�#!"���3����������

 
 

%����� 8. 3.'�8����)�ก�����ก���
����&,/�0�*
���������#�+�*��1��4ก��
���6�-�.����&��,-�'���� 
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���8��+�/�+�61�+ $�+/�C�'���$�ก��
($����(ก��+�$�.	 
3.'�8��2�/�
��32���� �8��+���/�
��32����� B.����/�C�'��
-1.4�
ก�� ���8�-�-1.58.*�-�'&�ก���6� 2ก9�	
��&�+'6(. 
$����4�
9����46��������&��,���ก���.�6(. /	���'�(8
�8��+����/ก
(32�� ����6�+6(.�'����/�C�'�/�
�/��&�'&+��/(�&	 
$�+��
�K $�.	*
�����/ก
(32����1	+����� �C'/ก
(ก��*�.��'��,
�	���8.32���� 

B.�/�0�%��/(
�K ��������'�	+��.'����	��
1��ก1��&�����	%�� $����/�C�'�3'���
(���)�,/�0�
��&��	 �+'����ก��*�-����&�� $��'�ก/�C�'�����/�0�/�C�'�
3'�F��3.'�8�ก��	
��&<2�������+���ก32�� /�C�'/'�6�
���&�ก�, -�.$�.	/ก
(����&��,  -�'��������&��
*��/����1, 1�C'����*
������	
����B8ก/����&�$���6�������
�.'�ก��6(. *+	�$1�+�/กE4��ก9����
����&,��� 8�&,���)�,P 
���� 6�+6(./�0�$1�+����/กE4$�+���
����&,/�+����� $�+��/�0�
 8�&, /กE4��ก9�����&�ก������	%�� (biological 

resource collection center) ��กก	+� �C'��ก��/กE4����
&��$��/'E�6<�,6	. �'���������������
����&,���*�.��/'E�6<�,���
������&��,'&8+��ก��& ��ก3.'�8�ก��	
��&6(.�4
/'E�6<�,���*����B&+'&$�T� /<��,�8��* 1�C'������6(. 
�'ก��ก���&����/�C�'���*����B*�.��*��''กR�)
>���
��	%��6(.'&8+1��&��
(/�+�ก��   

-�3#����6�+6(.�'����
����&,$�+���	��1��ก1��&
�����	%��/�+����� $�+���'� �ก&%��3'����
����&,
/1�+���� 	+��������-�.����&��,'�6�6(.4.�� ก��4�
1��
��(ก����/����&�6� /�+� -�'(����ก	
��&��+�/�.�/�C�'�ก��
/กE4��ก9�/�C�'$4���/��& �� $��&�*�, �H���4����ก	
��&

*� - ���� &� �  1 �C '(. �� �� �� ����'�$'��
 4'(�� 
(monoclonal antibody) <2��*����B���6�-�.����&��,
6(.��ก %��3'�$1�+�/กE4��ก9����
����&,��/����&�6�
��กก���'�$44/(
� -��H���4��������'�1��ก1��&
��ก32�� �'ก��ก���'������	���
����&,$�.	 ���'����&��
(.	& $��&���'�B2�ก�����6�-�.����&��, <2����ก��������
���ก��	
��&��ก32�� �8��+���/�
��32��6�/�C�'&K ��� 

 

ก��	��
�
���������#���
����$�"����ก���%���&�	�'�
��������
  

�(& (�.	���%� '��#6�����, 
58.'���	&ก�� 8�&,���
����&, *B�4��	
��&	
�&� �*��,$��

/������&�$1+����/� 6�& (		.) 
 

ก��4��&�&�����ก�+�	B2����*4ก��#,���	
��&��ก 8�&,
���
����&,3'�*B�4��	
��&	
�&� �*��,$��/������&�
$1+����/� 6�& (		.) 1�	3.'ก�����/*�'�� 2 ���/(E� 
(� ����  *
� � $ �ก�C 'ก � � 2 ก9 �* �& �� �)�, $ 4 ��� / �� & 
Aureispira marina TISTR 1719T <2��/ก
(��ก
ก � �  2 ก 9 �� 	 � � 1 � �ก 1 � �& � � � �� 	 % �� 3 ' �
/�C�'���
����&,-�ก��+�$4���/��&��/� $�.	��ก�� 2ก9�B2�
ก��-�.����&��,3'�*�&���)�,���<2� ����6�*8+ก���(
*
�)
4���-����*�(���%����� 10 

*
� � ��� * ' � ��� � / ก�� & 	 ก� 4 ก � � � ( *
 � )
 4� � � �� 	
/ �C� ' �� �
 � � �� &,  - � � � � 	
 �� & ��� 	 	 . 6 (. �+ 	 � �C ' ก� 4
�1�	
�&���&*�3�����
���, 6(.�4$4���/��&���ก�+�	
��$�.	 <2� � /�0��	ก$4��� /��&��/���� /��C�'���� 6(. 
(marine gliding bacteria) ��/1E�	+����8��+����ก9#����
$�ก�+��ก��(��$*(�-�%����� 11 ������$�+�8��+�����/�0�
/ก��&	��.�&*�&��� ���, 4���8��+����/�0�/*.�&�	K 

��������	�ก��
������������������	�ก��
����������

��ก�
�	��	����ก�����������ก�
�	��	����ก��������� ( (Taxonomy)Taxonomy)

Culture CollectionCulture Collection

ก��-.ก/�0���
.ก1��ก��-.ก/�0���
.ก1��  PhylogeneticsPhylogenetics

ก�����ก6��7�8�6�������9ก�����ก6��7�8�6�������9    �
�:��������;�
�:��������;
<��0�=>�7�ก��?
�����0:�@<��0�=>�7�ก��?
�����0:�@ ( (FermentationFermentation))

Bioactivity  (Screening lab)Bioactivity  (Screening lab)

�F��G:����8��0:�@<���F��G:����8��0:�@<�� Bioactive Compounds Bioactive Compounds

J��G����1��ก��:8�J��G����1��ก��:8�

:�K
:��

1@L0
��L�

<.>�
<�

�	
�
��

1�
@��

���&�"��ก��$�%������"� (value creation) ,&����
������

%����� 9. ��	'&+��ก��*�.���8��+���กก��-�./�C�'���
����&,/�C�'
����&��,���ก���.�$��ก��	
��& 

ก
�(�.#$�(�.�/
(0 BRT:16 �.�.50

�
��%�����7�/
8(�9:ก
��;�%�<%+����$�%�����&

������ ���	
���
��
=9��&�$�%�����&

�>
+���%����%��
=
���&?�.���������?@:�(�.��=8�� (��.)

 
%����� 10. $*(���	'&+��ก���(*
�)
4������
����&, 
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$��-����*�(�8��+��3'�/<��, (cell morphology) ��
/����&�6�/�0�/<��,���*���$��/�Eก�� *����B�'��.�$��
&C(1&�+�6(. (flexible) <2���+	&-�ก��/��C�'����6(.(�  

%����� 11 ���6�+-�+/�0�ก��/���&�/�C�'1��&*�&���)�,
�	�ก�� (mixed culture) $�+/�0�/�C�'��
(/(�&	ก�� 

(single culture) �(&/<��,-��+	�/�
���.����������8��+��
&�	 $�.	��1(*�����/�C�'��*%��'�1�����6�+/1���*� 
��.�&K ก�4/�0��8��+�� (form) 3'��� /<��,3'�
$4���/��&��/��+	�������8��+��&�	 <2��/��
=4�'�1��	�.�
*� ����ก���	�ก��3'�/<��,/�0�ก��+�K $�.	��ก����&
''ก��%�&-�/	�� 24-48 ���	��� -�'�1�����/1���*�
��ก����&����'4����'�1��	�.�6(.'&+���	(/�E	 B.�
/�0�'�1�����*�48�#, �	�3'�/<��, (cell mass) ��/�0�
*�*.�K <2��/�0�*+	����*�.��*�'�, (fruiting body) ����5�+
32����/1�C'5
		�.�  

$4���/��&-�ก��+��������ก��*�.��*��''กR�)
>���
��	%�� (bioactive compound) ��ก��& �(&��
ก�� 2ก9�'&+����ก-�ก��+�3'���ก	
�&� �*��,��	
/&'���� -�%����� 12 $*(���ก9#�ก��/��C�'����3'� 
Aureispira marina $�� Rapidothrix thailandica <2��
/�0�$4���/��&��/� 2 *�&���)�,-1�+ ��/1E�6(.	+�-�%8�

���/� 3'�6�&&����*�&���)�,���
����&,'�ก��ก��&���&��
�'ก���.��4'&8+  �(&/M���-�ก��+���������ก�� 2ก9�ก��
6�+��ก��ก  

ก�� 2ก9�$4���/��&-�ก��+����&����6�+��ก /����
�.'�-�./���
����/M���/����� $�+-�'����������ก��
�8(��&ก��-�ก��+���ก	
��&	+� '����ก�� 2ก9�-�(.��
'��ก��	
)�� �(&/�
������$�+ก����($&ก ก����(���$�ก
��
( $��ก��/กE4��ก9� /�C�'���/�
��	��1��ก1��&
3'�$4���/��&ก��+����-�6�&-1.��ก32��  

��กก�� 2ก9�ก�(63���4�5���/<��, 3'�*�&
���)�, Aureispira marina (���%����� 13 ��� �4	+���
ก�('����
�(�
ก (arachidonic acid 1�C' ARA) <2��/�0�
ก�(63���6�+'
����	��
(1�2����กB2� 43-50% $�+�(&
*+	�-1=+$�.	ก�(63�����
(�����ก���4-���$��
*�1�+�& *+	�-�$4���/��&&��6�+/�&*���	��4/�& ����C'
$4���/��&*�&���)�,$�ก�����ก���4ก�(63���6�+'
����	��
(���  
-�3#����/�C�'$4���/��&��/�/��C�'����6����
���'& (trail) 

3'�*���	ก���,�46U/(�� (polysaccharide) 6	.3.��
1��� <2�����ก;4�'�1��	�.�-1./1E�/�0��'&*�3�	-* 

*������4������6�*8+ก��	
��&ก��-�.����&��,�+'6�-�
'���� 

/�C�'ก�+�	B2�ก�(63���6�+'
����	��������)��8+��กก	+�
1�2�� (polyunsaturated fatty acids 1�C' PUFA) -�3#�
������8��+��	�-����(��ก*8�B2�1�2��1�C���.��/1��&=
*1��F�+'�
 <2�����	�B2�ก�(63�����
( ARA, DHA, 

EPA $�� CLA *�� ARA ����.��4��������6���7��
/�0�'�1��/*�
�*�3%�� (diet supplement) *������
$�+�-�'�1�� (food additive) '�1��/���&�*��	,��/� 
(mariculture) 1�C'&����	6� (pharmaceutical product) 
$��&�/�C�'*�3%�� (nutraceutical product) 6(. (��%����� 14 

����$�+��ก�����	
��&/�C�'��	��1��ก1��&���
��	%�� (biodiversity) ��B2�ก��-�.����&��, ����
���B��	+��(*
�)
4������
����&,6(.1�C'6�+ ����'4�C' 
ก���(*
�)
4���-����/� 6�&*����B���6(. $�+�.'��(
���ก��4	�ก��5�
� �(&����	���
����&,/�0���	ก����� $�+
-��+�����/� ����ก���(�����	���
����&, �H���4��-�=����L�
$��'/��
ก�*����B�(��	*�&���)�,-1�+6(. �������*�&

 Vast diversity of species of marine gliding 
bacteria with cell morphological differences

 
D'E$78 11. :"กUV*(W)(K'5$78;:'ก;:'MJ=5G!4$7I(7M$*I: 
Aureispira marina TISTR 1719T 

 Picture showing gliding motility 
of Aureispira marina TISTR 1719T

Picture showing gliding motility 
of Rapidothrix thailandica TISTR 1750T

 
D'E$78 12. :"กUV*ก'(I4:Z8=#$78J=5G!4$7I(7M 2 H'ME"#>,NO;-K  
4Z= Aureispira marina (\S'M) G:* Rapidothrix thailandica (J.') 
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���)�, -1�+�������.'�����#*�4��
�
 / 9/M��� /�+� 
*����B5�
�*��''กR�)
>�����	%��6(. /�0��.�  

ก���(*
�)
4�����	���
����&,-����/� 6�&6�+
*����B���6(. <2��(86(.��ก �.�.4. ���ก��1�(6	./�C�'�
 
�. . 2522 $��$ก.63-��
 �. . 2542 ��������4�6	.
��(/��-�*+	�3'�*
�)
4���ก�����(
9F,-��������� 9 

	+�ก�����(
9F,�+'6����6�+6(.��4ก����.���'���� �.�.4. 
$ก+������ $��*+	����ก'4*+	�-(*+	�1�2��3'�������
<2��'&8+���)������
 6�+	+���ก�C� 1�C'*��	, 

ก���(*
�)
4������6(.(��/�
�ก��6�$�.	 �C'ก���(
*
�)
4���*�&���)�,$4���/��&��/���
(3.���.����-�
��� /� =�� ��L �  <2� � /�0 ��	���+ 	��C 'ก� ���1	+ � �
*B�4��	
��&	
�&� �*��,$��/������&�ก�4�1�	
�&���&
��/ก�&	 6(.���ก���(*
�)
4���	+�/�0� $4���/��&��/�
��
(-1�+���*����B*�.��ก�(63���'����
�(�
ก6(. 
(novel marine bacteria synthesizing arachidonic 

acid) $��6(.5+��ก����4�'�6�/��&4�.'&$�.	-��+	��.��


���5+����-�ก�#�ก���(*
�)
4����+	�ก�4�+�����/�  *
��
����.'�����2�B2�/�0�'&+����ก �C'/�C�'�3'�3.'�ก��ก��
�(*
�)
4����+	�ก�� (Patent Joint Application 

Agreement) $�.	�.'���ก�����3.'�ก��ก��$4+��H�
*
�)
4��� (Patent–Sharing Agreement) 	+�VL�&61���
��*+	�$4+��H�'�6�4.�� $��'&+��6� /�C�'���กก���(
*
�)
4���-�=����L��+'�3.�������+�-�.�+�&*8�  

/����M��������.'�����	���ก���+'ก��	+�VL�&-(
�����1�.����/�0�58.(��/�
�ก��(.��/'ก*�� (filing)  1�C'
(.��ก�����( (marketing) ����1�	
�&���&��/ก�&	
��(ก��(.��/'ก*��-����/� =����L�/'� -�*+	�3'�(.��
ก�����($��ก�����-4'��=�� (licensing) <2���.'�-�.
/�
��1� �� �2�-1.VL�&�1�	
�&���&��/ก�&	�+	&
��4%��������(���'�ก$��(.	& �(&/�0�*+	����6�+����4�-�
3.'�ก�� $��*+	��+��+��'4$��*
�)
4��� (royalty)  

1�����ก1�ก�+�-�.�+�&$�.	 ���.'���($4+�ก������
��2�� ����C'��	'&+�����/�0�ก�����3.'�ก��ก��$4+��H�
*
�)
4�������'�ก��	
��&(.�����
����&, B.�������2�	+����

����&,*����B6��(*
�)
4���������/� -(6(.4.������ 
������(��	���6��(-����/� �����'��*�1ก������
��	%��/(+�K /�+� ���/� ������	��ก.�	1�.�-�ก��
5�
�&� /�0��.� ���BC'/�0�����'�-����4	ก /�C�'6�3'
�(*
�)
4�������+�����/� $�.	 *
���������� �C'���/� 
����*����B���6�-�.����&��,6(. $�+6�+-�+*
������+�ก��	� 
/������ก���(*
�)
4��� $�����-4'��=��6	.$�.	 

��ก��	/�33'�����	����
����&,-����/� �+��K ��
/1E�	+�-�=����L���'&8+$*�ก	+�*�&���)�,-� 24 $1�+�/กE4
��ก9� $��-�'/��
ก��������#*'�$*�*�&���)�,-� 21 

$1�+�/กE4 /1��5�������� 2 ���/� ����
��#���
����&,
��ก3��(���� �C'��ก'��ก��	
)�� (taxonomist) /�C�'6(.
���$�ก (identify) /�C�'��	-1�+ $�.	���
��, �.'�V�ก/�C�'
6	. ��� $ 1�+ ���� �  /�+ �  B. � 6(. ���
 ��, - �	 ��*���C� ' 
International Journal of Systematic and Evolutionary 

Microbiology (IJSEM) ���.'�V�ก/�C�'���
����&,6�/กE4
6	.��� 8�&, ATCC 3'�'/��
ก� $��-�=����L�������'�
/(�&	ก�� �C'��	��*�� Journal of General Applied 

Microbiology (JGAM) <2��/�0��+'����1�2���������4
V�ก���
����&,6	.6(.��ก��& *+�5�-1.����	�3'���	/�C�'
���/กE4����ก��� ����C'	
)�ก��'����=M��( VL�&1�2��

 

Aureispira marina
TISTR 1719T

Novel ARA producing 
marine gliding bacteria

 
D'E$78 13. G!4$7I(7M$*I: Aureispira marina H'-'(L^:/9
ก(<=*('+/3<#/ก (ARA) \%85#1'P)O+SO#<S'#=,9H';ก((-P<S 

PUFA product applications

� ARA, DHA
– Infant formula
– Adult diet supplement
– Food additive
– Mariculture
– Pharmaceutical precursor
– Neutraceutical

� EPA
– Mariculture
– Neutraceutical

� CLA
– Dietary supplement

Infant formula

Dietary 
supplement

Neutraceutical

World wholesale market = > U$10 billion/year

 
D'E$78 14. ^:/9D"V_N9K'5T $78P<S0'กก'(O+Sก(<PJ-"#P-K=/8-9".$78-7
E"#>*4WK-'กก.K';#%85 (PUFA) 
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���$�ก*�&���)�,-1�+ $�.	6��ก'&8+-����3'�'�กVL�&
1�2�� ���/(E�����	�/กE46��
���#� 

��กก��������/�C�'� International Conference of 

Culture Collection (ICCC-11) ������/� /&'������ 6(.
��ก����2ก9�ก��	+� *�&���)�,���
����&,*+	�-1=+/3.�6�
/กE4'&8+-�'/��
ก�$��=����L����� ��ก	
��ก��1�C'��ก	
��&��
����'�	+�'��/�0�6�6(. $�+��	/�C�'6(.�(*
�)
4���6�$�.	 
6�+*����B���6� 2ก9��+'6(. -�$�+��� /�0�*�&���)�,
'.��'
� (reference strain) 1�C'*�&���)�,-1�+�����/�0�
*�&���)�,�.�$44 (type strain) (.	& /����M�����-�ก��
������6(./�W(���/(E�	+� �	���/�W(�'ก�* 6�+�	��W(
/*.���� 1�C'6�+BC'����&��,-���������ก��/ก
�6� 
3'-1.�
���#�	+�*����B������
����&,�	ก�����/�0�
����&��,-�$�+3'�ก�� 2ก9��+'&'( *+	������ก��<C�'
3�&*
�)
4���ก��-1.-�./M���%��'��*�1ก���   
 

ก��	��
�
������ Global Warming Problem: 

Microbes can help 
�(& (�.*�/ก�&��
 /��ก�=����ก9,  

�1�	
�&���&/������&�����'�/ก�.�)�4���  
 

/�0�������4ก��(�	+��H=1���ก�.'�����/ก
(��ก'�6� 
�(&1��กK $�.	/ก
(��กก��ก�����3'����9&,/'� 
�(&/M���'&+��&
����ก%��'��*�1ก��� $��ก��-�.
����&�ก�)������
��ก/ก
�6� ���-1./ก
(*%�	����6�+�2�
����B�� $��&�����-1./ก
(5�ก���4-�'�����+'6� 
กX�<1��ก������H=1���'&8+ 3 ��
( �C'���,4'�6(''ก6<(, 
��/�� $��6����*''ก6<(,(���$*(�-�%����� 15 �(&
���,4'�6(''ก6<(,����/ก
(��กก��-�.�B&��, ������
'��*�1ก��� ก��-�.��������W���/��&� $��ก��-�.
/�C�'/��
��+��K  

*+	�6����*''ก6<(,/ก
(��กก��-�.��Q&��กก�����
/ก9��$5�-1�+ -�*+	��������	���
����&,�'&�+	&4��4�(
'&8+ �C'��ก��4	�ก����2�กX�<6����/�� (nitrification) 

�(&$4���/��&-�ก��+����*����B��2�กX�<6����/��6(. 
(nitrifying bacteria) *��1��4กX�<����+'�3.��/�0��H=1�
��ก �(&/M���-����/� 6�&<2����8ก3.�	/�0�1��ก �C'
กX�<��/��<2��/ก
(��ก*%�	����6�+��''ก<
/�� (anaerobic 

condition) �(&���-(��*%�	�/�+���� ������/��/ก
(32�� 
$1�+�����4��ก��ก'&8+-�����<2����/ก
(*%�	�6�.''ก<
/��
32��6(.�+�& -�ก����8ก3.�	 *+	���ก3'��.�3.�	����

ก��4	�ก�������	/��� (biochemical process) /ก
(32�� 
ก����8ก3.�	��*+	�������-1./ก
(กX�<��/��-���ก��กB2� 
25% $�.	$4���/��&��/3.�����*+	�/ก��&	3.'� 2 ก��+� 
ก��+���� 1 /�0��	กก��+����'&8+6(.����-�*%�	������1�C'6�+��
''ก<
/�� (facultative bacteria) *����B&+'&*��&
*��'
����&, ���-1./ก
(��/�ก�����6�+<�4<.'� /�+� ก�(
63��������/1&6(. (volatile fatty acid) P�P $������
ก��+����*�.����/��6(. (methanogenic bacteria) <2��/�0�
ก��+����'&8+ -�*%�	���� 6�.''ก<
 /��/�+����� (strictly 

anaerobe) ����-�.ก�(�+��K /1�+����-�ก��(������� 
/�+� ก�('�<
�
ก (acetic acid) 1�C' ก�(����
�'�
ก 

(propionic acid) /�0��.� ��ก+'-1./ก
(��/��32�� <2�����
��(�����/���&�6�+6(. $�+&�����(������$4���/��&���-�.��/��6(. 
(methanotrophic bacteria) $�+��$�+ 6% /�+����� ��
��ก	
��ก��4���+��ก�+�		+�ก��+�$4���/��&���*�.����/��
6(.���-1./ก
(%�	���ก�.'� $�+B.��'�'�ก���1�2�� �C'

 

CH4 -20 to 25 times more effective per molecule

than CO2 as a greenhouse gas

 

 
%����� 15. $*(�*�/1��3'�ก��/ก
(%�	�/�C'�ก���ก $��กX�< 
3 ��
( ������-1./ก
(�H=1�%�	���ก�.'� 
 

How can microbes help?

� Utilize increased CO2 (direct help)

� Microalgae

� Cyanobacteria

� Reduce CO2 produced by human 
activity (indirect help)

� Hydrogen

� Methane

� Electricity

 
%����� 16. $4���/��&*����B�+	&�(%�	���ก�.'�6(.�(& 
������,4'�6(''ก6<(,��-�.�(&��� $���+	&�(��
��#
���,4'�6(''ก6<(,���/ก
(��กก
�ก���3'����9&, 
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*����B-�.��/��/�0���������($��6(. $��'�����+	&
�(ก��/ก
(กX�<���,4'�6(''ก6<(, 

��ก%����� 16 $4���/��&�+	&-�ก���+'*8.ก�4%�	�
��ก�.'�6(. �(&1��กK $�.	�+	&6(. 2 $44 �C' 1) ก��-�.
กX�<���,4'�6(''ก6<(,�(&��� $�� 2) ก���+	&�(
กX�<���,4'�6(''ก6<(,���/ก
(��กก
�ก���3'����9&, 
<2��ก��-�.กX�<���,4'�6(''ก6<(,�(&���
����&,���� 6�+
	+���/�0��	ก*�1�+�&3��(/�Eก (microalgae) 1�C'
$4���/��&*�/3�&	$ก�����/�
� (cyanobacteria) *����B
-�.���,4'�6(''ก6<(,-�ก��*��/����1,$*�6(.  

$4���/��&4����
(�+	&-�ก���+'*8.ก�4%�	���ก�.'�
6(. /�+� ก��+�$4���/��&��/� (marine bacteria) <2��-�.
���,4'�6(''ก6<(,-�ก��*��/����1,$*�/�C�'/�
���	�
��	%�� (biomass) /��
=/�
4�� $��/�
���� ��	� 
ก��4	�ก��*��&�����(&-�.$*� (biophotolysis of 

water) 1�C'ก��4	�ก��*� � /����1,(.	&$*� 
(photosynthesis) ���� $4��� /��&��-�.�������
$*�'��
�&,/����&����� $��กX�<���,4'�6(''ก6<(, /�C�'
-�.*�.��*�����ก'4'
����&, (organic compound) 

*�*�/�0��	���	%�� ��	'&+��*
������	
� /�+� �C� 
*�1�+�& $�� $4���/��&*�/3�&	$ก�����/�
� BC'/�0�
*
������	
����-�.���,4'�6(''ก6<(,6(.�(&��� (direct 

consumer)  

$4��� /��&*� /3�&	$ก���� � /�
���$�ก�+����ก
$4���/��&���/%�'C��K ������*����B*��/����1,(.	&
$*�$�.	���-1./ก
(กX�<''ก<
/��32���� (oxygenic 

photosynthesis) ��
(��� /(+�K �C' Prochlorococcus 

marinus /�0�$4���/��&��	���/�Eก���*�($���4��ก���*�( 
$��'�ก��
(1�2���C' Synechococcus sp. ����46(.���	6� 
<2����
(���*�.���H=1�-�ก��/�
������	�'&+���	(/�E	 

(algal bloom) $B�&����ก��*�.��*���
9 (toxin) 

''ก��(.	& $�+-�����'�3'�ก��/ก
(%�	���ก�.'� 
ก��+�/1�+�������*����B�+	&4��/��6(. /�����+	&-�.
���,4'�6(''ก6<(,  

/�C�'(8������/(E�ก��$ก.�H=1�-����'.'� *
�������
ก�+�	B2� �C'กX�<6U�(�/�� <2����(	+���/�0�กX�<$1+�
'��������������-�.�($���������J'*<
�1�C'�������
�W���/��&��������1�(6�-�6�+�.���� ����&�������$�+�
 
�. . 2003 	+���ก��-�.$4���/��&���*����B/����&�3'�

/*�&��ก������5�
�'�1����/�0�กX�<6U�(�/��6(. 
�(&ก��4	�ก��5�
�กX �<6U�(�/�� (hydrogen 

production) <2��/ก
(32���(&-�.$4���/��&���/%�1�2�����
��ก�+�	�+'6�  

กX � < 6 U � ( � / � ���� � / �0 � กX � <��� / �0 � �
 � ��+ '
*
��$	(�.'� $���+	&�T'�ก���H=1�%�	���ก�.'�6(. 
ก��4	�ก��5�
�กX�<6U�(�/��������6�+/ก
(กX�<
���,4'�6(''ก6<(, 1�C'3'�/*�&-(K ����*
�� $��&����
/ก
(����ก��4��'�ก ก��4	�ก��5�
�6U�(�/����� �ก�

$�.	�� 2 ก��4	�ก�� �C''&+��$�ก/�0� ก��4	�ก��
���/��� (chemical hydrogen production) <2��/�0�
ก��4	�ก����� -�.�	���.'�*8�-�ก��/5�61�.�	�
��	%����6(.กX �<32���� /��&ก	+ �กX �<*� � /����1, 
(synthetic gas 1�C' syngas) /�0�กX�<5*�3'�
���,4'�6(''ก6<(,$��กX�<'C��K  $�.	��5+��
ก��4	�ก���+'6�/�C�'/����&�/�0�กX�<6U�(�/�� 
ก��4	�ก��5�
�6U�(�/��-��H���4��-�.ก��4	�ก��
���/���$44��� <2�����-1./ก
(���,4'�6(''ก6<(,32���� 
/����M�����/��&��.'�ก��/'�6U�(�/����-�./�C�'/�0�
$1�+�������� $�+-�3#�/(�&	ก��6�*�.���H=1� �(&
/ก
(���,4'�6(''ก6<(,''ก��  

�+'6���ก�+�	B2�ก��4	�ก����� 2 �C'ก��4	�ก��
�����	%�� (biological hydrogen production) <2��/�0�
ก��4	�ก�����/ก��&	3.'�ก�4$4���/��& ก��4	�ก�����'��
/��&ก	+� ก��4	�ก����������		
�&� (microbial 

process) <2��/�0�ก��4	�ก�����/�0��
���+'*
��$	(�.'� 
�(&��ก��*��/����1,(.	&$*����*�.��''ก<
/��-�*%�	�
�����$*� (light oxygenic photosynthesis) ��/ก��&	3.'�
ก�4$4��� / �� &*� /3� &	$ก���� � / �
���� *����B*�. ��
6U�(�/��''ก��6(.-�*%�	��/1���*�  

�'ก��ก����&����ก��4	�ก��1��ก���'&8+-�*%�	�6�.
$*�3'�$4���/��&���6�+-�.''ก<
/�� (dark fermentation 

of anaerobic bacteria) /�+� Clostridium pasteurianum 

*����B&+'&*��&*��'
����&,��/�ก��-1=+$��5�
�กX�<
6U�(�/��''ก�� $�+-�ก��4	�ก����������H=1�ก��
/ก
(*%�	��'3	(32� �  �C ' /'�6<�, 6U �(��� /�* 
(hydrogenase) ���/�+��;
ก
�
&�ก��*�.��กX�<6U�(�/��-�
$4���/��&���6�+*����B���+'6U�(�/���������ก6(. �'��
6U�(�/����กK ��1&�(�;
ก
�
&� -�'����'����ก��
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��(�+'������)�ก��� (genetic engineering) /�C�'-1.6(.
/'�6<�,������+'6U�(�/��32���� 

��ก��4	�ก��'�ก'&+�����/��&ก	+� ก��*��/����1,
(.	&$*����6�+*�.��''ก<
/��-�*%�	������$*� (light 

anoxygenic photosynthesis) /�0�ก��4	�ก�����������
�(&$4���/��& 2 ก��+� �C' PNS (purple non-sulfur 

photosynthetic bacteria) $�� GS (green sulfur 

photosynthetic bacteria) -�ก��4	�ก������.'�/�0�
ก��4	�ก����� 6�+��''ก<
 /�� /�C�'6�+��''ก<
 /��
$4���/��& 2 ���/%����*����B�����5�
�กX�<6U�(�/��
32����6(.  

-��H���4����ก��-�.��	 PNS �+'�3.����ก �C�' PNS 

���4'กB2���ก9#�*�$(��+ 	�  /�+� Rhodospirillum 

rubrum <2����*�$(�$��6�+*����B-�.1�C''&8+-�$1�+������
<��/J'�,6(. (�(&�ก�
<��/J'�,-�./�0���	-1.'
/�Eก��'� 

(electron donor) �����-�.-�ก��4	�ก��5�
�6U�(�/��) 

กX�<6U�(�/�����6(.����*����B/กE4*�*�6	./�C�'��-�.
�+'6�6(. ก��4	�ก�����/ก
(32��-�*+	�$�ก��/�0�ก��
*� � /� � ��1, (. 	 &$*���� 5 �
 �''ก<
 / ��  (oxygenic 

photosynthesis) $�.	�+'6�/�0�	�;��ก����	
� (Calvin 

cycle) <2����ก��*�.�����,�46U/(��32���� '�ก*+	���
/�0�ก��*��/����1,(.	&$*����6�+6(.5�
�''ก<
/�� 
(anoxygenic photosynthesis) <2��$*(�6	.-�%����� 17 
�+'6���/'�6<�,6U�(���/�*3'�$4���/��& 2 ก��+�3.���.� 
*����B���+'กX�<6U�(�/��6(. $��*�.��6U�(�/��
�+'6�-1.����
��#��ก32��/�C�'&K -�3#����$4���/��&*�
/3�&	$ก�����/�
���/'�6<�,6U�(���/�*/1�C'�ก�� 

(������ �2�*����B�	� 2 ��44���6(. �C'��44���6�+-�.
''ก<
/��ก�4��44���5�
�6U�(�/��/3.�(.	&ก�� *
��������
�C'-*+���
����&,'&+���.'& 2 ���/%���6� <2���	ก$�ก
/�0�$4���/��&���6�+-�.''ก<
/�� $��'�ก���/%��C'
$4���/��&���*��/����1,(.	&$*�6(. <2�����/%�1�����-�.
'�1�����/�0���/�ก��/�
�<.'� /�+� ���,�46U/(�� P�P 
6(.6�+�+'&(� $�+$4���/��&���6�+-�.''ก<
/����-�.*��
/�
�<.'�6(.(� $�+5�
�6U�(�/��6�+�+'&6(. 5�5�
����/ก
(
��กก��4	�ก��&+'&*��&�(&6�+-�.''ก<
/�� �C'*��
J'�,/�� (formate) '�<
/�� (acetate) $��4
	��/�� 

(butyrate) -�3#����$4���/��&���*��/����1,(.	&$*�
�.'�ก��5�5�
����/ก
(32���� �����C'ก�(63��������/1&6(. 
(volatile fatty acid) ���/ก
(32��-�ก��4	�ก��&+'&3'�
/*�& $��-�.*������ 3 ���-�ก��*�.��6U�(�/�� M�����ก��
������	�ก��4	�ก��ก��&+'&����/*�&/�C�'�����-1./ก
(ก��
*�.��6U�(�/���2�/�0�6�6(.  

*��1��4/�C�'���/�����/ก
(32����ก��3.�	 �(&$�.��
�
$�.	6�+��58.-('&�ก-1./ก
(32�� $�+/���&�6�+6(. /����M�����
ก�������6��	4���/กE4กX�<��ก��3.�	/�C�'�����กX�<
��/��6�-�.����/�0�ก��(��/�
�ก�����&�ก��ก $�+�+'6����
�.'�ก�������5�
�กX�<��/��32����/'� /�C�'��3'�/*�&��ก
�8�*�ก� 	�	 1�C'��ก�������+��K *����B*�.�����
4��4�(����/*�&/�C�'�����5�
�กX�<��/��32����6(. '&+��$�ก
*
������.'�ก����� �C'ก��4��4�(����/*�&/�C�'��-1.����/*�&����
��+'&��-�$1�+�����6(. '&+�����H=5 กX�<���6(./��&ก	+�/�0�
5���'&6(.��� /ก
(32�� $�+���8��+���ก *����B�����
�����-�./�0��������6(. 1��ก	
)�ก��/�
����ก/กE4�	4�	�
����/*�&��ก$1�+��+��K ��6	.-����1�2�� ��ก����5+��/3.�*8+
ก��4	�ก��&+'&*��&�(&6�+-�.''ก<
/�� (anaerobic 

  
 

%����� 17. $5�5��ก��4	�ก��*��/����1,(.	&$*� (����$44���5�
�
$��6�+5�
�''ก<
/��) $��ก��1��ก3'����
����&, 

Waste waterWaste water

Sump pumpSump pump

ADAD

Post treatPost treat

brunbrun

ElectricalElectrical

geneartiongeneartion

Anaerobic digestionAnaerobic digestion

 
%����� 18. $5�5��ก��4	�ก��&+'&*��&�(&6�+-�.''ก<
/�����
/ก
(32��-�������4��4�(����/*�& /�C�'�����-�.-�ก��5�
�6JJT� 
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digestion 1�C' AD) 1�����ก������5+��''ก��/�C�'
4��4�(-��+	��.�& (post treatment) กX�<���6(.6�-�.5�
�
6JJT� $��'�ก*+	���/5��
�� /����6�+*����B/กE46	.6(. 
���%����� 18  

%����� 19 ���/�0�%��%�&-����������	K 6� 1�C'
-����4��4�(����/*�& B�����/1E���� %�&-�����/*.�-& �C'
6��'�<2����/�0����-1./�C�'���
����&,6(./ก�� -�3#��������
/*�&5+��������4*��'�1��6�-�. *+	�3'�1������������
6	.�
(6J6(.�+�&��ก 	�*(����-�.�.'����	���������ก 
/����	+���$��ก(�+'�3.��*8� /�C�'��ก��/5�61�.$�.	 
�	���.'����*����B���6��.������.'�6(. *+	�1�	3'�
/��C�'���/�0�*+	�3'�ก��/5�61�./�C�'�����B+�&/�กX�<���
/ก
(32��''ก6�  

��ก%����� 20 %�&-���������ก��������3'����

����&,��ก��&1��&���%� <2� �/�
���.���ก��*��
��/�ก��/�
�<.'� /�+� /<��8��* ������  $��
���,�46U/(�� /�0��.� �(&$4���/��&ก��+�$�ก �C'
$4���/��&������-1./ก
(ก��1��ก (fermentative bacteria) 

$4���/��&��1��ก1�C'&+'&*��&*��/�
�<.'�-1./�0�*��
�� /�ก�� /�
 � /(�� &	  (monomer) *�� �� /�ก�� /�
 ��8+ 
(oligomer) 1�C'*������
�'/�� (proprionate) $����
��$4��� /��&'�กก��+�����46�&+'&*��&�+' ��B2�
ก��4	�ก�����&+'&*��&/�0�กX�<6U�(�/��$��
���,4'�6(''ก6<(, 

ก��4	�ก��&+'&*��&�+��K �(&���	6�$�.	��ก��
/ก
(���,4'�6(''ก6<(,32��/*�' $��'��/ก
(*��'�<

/��32��(.	& $�.	����$4���/��&��������'�<
/��6�-�. �C'
$4���/��&���5�
���/���(&-�.'�<
/�� (acetotrophic 

methanogen) /�0�$4���/��&���/%�/(�&	���-�./M���
*��'�<
/�� $��6U�(�/��/�'�,''ก6<(,/�0�'�1�� 
�(&��/����&�ก�('�<
�
ก���/ก
(32������1�(/�0�กX�<
��/�� ก�+�	�+�&K �C'ก�(����*.�/�0�*�����/�C�'$4���/��&
���-�.&+'&*��&-1./�0�กX�<��/�� BC'	+�/�0�ก��+����-�.
*��'�1��6(.�+'�3.�����ก�(  

/����M�����B.�6��4ก	�1�C'3�(3	��ก��4	�ก��
���/ก
(�����/�0�ก����(*�&3����'� �����-1.3.���+��6�+
/ก
(ก��4	�ก��32���� -�3#�/(�&	ก��B.�3.��4�&+'&
*��&'�1��$��/��
=/�
4��6(.(�/ก
�6� 3.���+����
������6�+6(. /����	+�/�C�'$4���/��&���5�
���/����ก��
/��
=/�
4���.���ก �.'�-�./	�������กB2����� ก��

/ � �
 = / �
 4 � � 3 ' � / �C� ' �� �
 � � �� &, �� ก ก ��+ � �. ' � ��
�	��*�����),�+'ก��'&+��&
�� B.�ก��+�-(ก��+�1�2��/ก
(��
/�E	1�C'��ก/ก
�6� ��6���5��+'ก��+�B�(6� 1�C'B.�1�ก
*+	�-(*+	�1�2��/5�'��+'&������ก/ก
�6���/ก
(��44
�.�/1�	32�� $�����.'���ก���C�'��44-1�+ $����+'&-1.
$4���/��&��ก����กJYZ���	  

���
����&,���/�0���	��ก�*����=-�ก��4	�ก������ 
(%����� 20) /�
����ก$4���/��&���&+'&*��&/<��8��*6(. 
(cellulolytic bacteria) ��&+'&*��&ก+'� ��ก������B2�
��	*�(�.�&�����C'$4���/��&���5�
���/��<2��/�0�$4���/��&
�4��# (archaeobacteria) <2���+����ก$4���/��&$�.��
� 
(eubacteria) ����4���	6� ($4���/��&�4��#��ก�4'&8+-�
$1�+����/�0�*%�	�*�(3�( (extreme condition) /�+� 
$1�+�����.'���(1�C'�������.'� 1�C'$B43��	��ก���/&E���( 
/�0��.�) *+	�'�1�� (substrate) 3'�$4���/��&���5�
�
��/����'&8+�+'�3.�����ก�( (�������2�/�0���	*�(�.�&3'�

 
%����� 19. ก��-�.���
����&,/�0���	&+'&*��&�(&6�+-�.''ก<
/�� 
-�ก��4	�ก��4��4�(����/*�&$��5�
�กX�<��/��-������� 

 

Keys organisms 
1. Cellulolytic bacteria

2. Primary fermenters

3. Secondary fermenters (Hydrogen-
producing; Syntrophs)
Syntrophomonas, Syntrophobacter

4. Homoacetogens/SRB (Hydrogen-
consuming)

5. Methanogens

 
 

%����� 20. ���
����&,���/%��+��K �����*+	�/ก��&	3.'�ก�4ก��4	�ก��
5�
�กX�<��/��-������� ������(�43����'� 
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��44 (terminal utilization) $����ก��B8ก$&ก''ก��ก
$4���/��&���/%�'C��K 

*
� �*�(�. �&��� � �ก�+ �	B2 �����กก
�ก���3'�
$4���/��& <2���+'�3.��ก.�	1�.� 1�C'�+'�3.��6�6ก���ก 
-��+�����/� ��ก��-�.$4���/��&*�.��ก��$*6JJT�6(. 
$�+�	���+�� �ก&,���6(.�+'�3.������ 3#����'&8+-�3����'�
ก����7��-1.���6�-�.���6(.��
� '�����	�1�+	&ก��
�(�'�/3.�(.	&ก�� ��ก���	���+�� �ก&,�.'&K /�
��32��
/�C�'&K /�C�'��-1.B2� 110 �	��,6(. �����C'*
��������9&,
�
����ก��'&8+ <2�����.'�/�0�'�ก��&�1�2��B2���*��/�E� 

��ก%����� 21 $�� 22 �C'/<��,�������6JJT���ก
������ (microbial fuel cell 1�C' MFC) <2��/3.�-�	+��4
���� � $ �ก �(&4� � / '
= -��� 	 '&+ � � *
� � �� �� 	
 ���� � 4 
(specimen) -�������/�<2��-*+���[ก/1�Eก��6� $�.	�4	+�
�� ก��$*6JJT � / ก
 (32� �  $���+ '���2 ��(�'� -�

1.'��;
4��
ก�� 1��กก�� �C'���+'�'&8+ 2 �+'� 3.��1�2����
/�0�3.�������3��	$'��( (anode) $��'�ก3.��/�0�3�� 	
$���( (cathode) <2������ 2 3��	������1���������
ก��$*6JJT�6(. -��+'����� 2 �����4����(.	&'�1��/���&�
/�C�' �(&���	6���-�.����/*�&<2����*�����ก'4'
����&, 
(organic compound) '&8+��ก��& -�ก�#������-�.ก�8��* 
/�C�'-*+ก�8��*��6� $�.	-*+$4���/��&��6� $4���/��&��
&+'&*��&ก�8��* <2��-�3��	$'��(�����/�0�*%�	����6�+��
''ก<
/�� -�3#����3��	$���(��''ก<
/��'&8+ ''ก<
/��
-�3��	$���(���������1�.������46U�(�/��1�C'����'����
/ก
(32�� $�.	��/����&�/�0���/�ก������ 

-�3#����$4���/��&&+'&*��&ก�8��*$�.	/ก
(
���,4'�6(''ก6<(,$��'
/�Eก��'�32�� '
/�Eก��'���
5+��''ก6� �(&�ก�
������/�ก��'C��K ����4 $�+-�������
6�+�� /�C�'6�+���.'�1������+'&''ก -�ก�#������+'&5+��
3��	$'��( $�.	5+����	��4 (receptor) ����ก��$*6J
/ก
(32�� $��4�
/	#�'&�+'��1	+��3��	���� 2 ����/&C�'
4��K (membrane) ������/'�6	. /&C�'���*����B-1.
����'�5+��6(. $�.	6��	�ก�4''ก<
/��ก��&/�0����� 
ก��4	�ก�����*����B/ก
(32��6(.��
� $�.	��ก���(�'�
ก�����'*��	� $�+�	���+�� �ก&,���6(.���� 

ก���(�'����*����B/���&�6(.����$4���/��&��
(
/(�&	1�C'1��&��
( ��กก�� 2ก9��4	+�B.�/�0���
(
/(�&	$�.	 /�C�'/����&�'�1�������H=1�/�C�'�ก�����4
*%�� $�+B.���1��&��
(��*����B/���&�6(.(�ก	+� �(&
6�+��5��+'��
(3'�'�1�����/����&�6� $*(�	+�/�C�'
'�1��/����&�6� ����/�C�'��
('C��32�������1�.����&+'&
*��&'�1���($��6(.�+'6�   

����ก��	
��&����ก��1�2�������ก 2ก9�'/��
ก�6(.
(��/�
�ก������ �C'3.��1�2��/�0�3��	$'��( '�ก3.��/�0�3��	
$���(/�+�ก�� 3��	$���(����/�0�����)���(���*�&-1.
'�ก� $44�8.���/�C�'-1.��''ก<
/�� -�3#����$'��(��
�W(V�/�C�'-1./ก
(*%��6�.''ก<
/�� $�������+'�+'/�C�'�
ก�� ��/&C�'4��K ก��� *����B-1.����'�5+��6(. �(&����
��		�(ก��$*6JJT�'&+���+�&K <2��$44�����/�0�$44������
-�*�����/�0���ก'� (sediment)  

ก��4	�ก��1��กK ���/ก
(32�� �C'����''ก<
/����
��4����'�6� -�4�
/	#�����/�0�*+	����/�0���ก'�<2��
'&8+3.���+�� ����*%�	�6�.''ก<
/�� *+	�3.��4�/�0����� 
����''ก<
/��'&8+4.�� ����ก�����/�0�*B����(�'����6(.

Microbial Fuel Cell (MFC)

 
%����� 21. �;
ก
�
&��+��K ���/ก
(32��-�3��	$'��($��$���(3'�
/<��,�������6JJT���ก���
����&, 

  

http://www.geobacter.org/research/microbial/

 
D'E$78 22. GH<5I\::NE:"55'#Paab'0'กI+Z6=0,:/#$(7MNG!!$"8.P)
ก"!G!!$78-7ก'(O+SG!4$7I(7M Rhodoferax sp. 
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(��/�
�ก��ก��'&8+-��H���4�� -�%����� 23 /�0�1�+	&
6JJT� (unit) ����+'ก��$�.	*����B*�.��ก��$*6JJT�6(. 
-�ก�#������-�.$4���/��& Geobacter sp. <2��/�0�
$4���/��&����4-���ก'��.'���/� *����B5�
�
ก��$*6JJT�*��1��4-�.ก�4/��C�'��
(/�36(. -�3#������ 2 

$44 $44$�ก������	���������4'
/����'� (mediator) 

ก�4'� ก$44��6�+ ��  *+ 	�$4��� / �� &'� ก��
 (1�2� � 
(Rhodoferax sp.) 6�+���/�0����.'�����	��4'
/�Eก��'���
�+	&-�ก�������� (��ก%����� 22) -�3#����$44/ก+�
���/�0����.'�����	��4 �H���4���4	+���$4���/��&'&8+1��&
��
(������	��*����B-ก�./��&�ก�4 Rhodoferax sp. 

�(&*��� $4���/��&*����B�+	&$ก.�H=1����6(.
��(�41�2�� $�+���*����=���9&,�.'��+	��C'(.	& $�.	+�
'����6�+��.��+��������� /�C�'���กก��4	�ก��5�
�
6U�(�/��-�.�4�����#��กก	+�����������-�.'&8+ กX�<
��/��/'�/�+�ก��&����������$�� '��ก�+�		+�/����*
��
���-�.'&8+��ก	�����/�0�ก
�	��� (routine) 6�/*�&$�.	 1�C'
/�0�ก��5�
���
��#��ก (mass production) ��.�&ก�4
ก��5�
�/*C�'�1������.��+�ก	+�5�
�/*C�'/�0���&��	 
/����M�����/�C�'	+� B.�1�ก��กVL�&�+	��C'ก�� -����*�(��
*����B�+'*8.ก�4%�	���ก�.'�6(.  

 

�����!��
���
 �ก)	��ก*���������
 �+��������"�
  
�(& (�.#�;F
�� �G9
�/��
=ก��  

���)��/��C'3+�& 8�&,/กE4��ก9�*�&���)�,���
����&,$1+����/� 
6�& ก��	
��ก��/ก9�� 

 

��ก3.'�8��	���/4�&���&�C�' 8�&,/กE4��ก9����
��
��&,3'���ก -�$B4/'/��&������1�( 158 $1+� $��
���/� 6�&����ก���*�( �C' 58 $1+� $�+����	����
����&,
����ก���*�(-� =����L� �'�����/�0���� $��/ก�1��-�. 
'��(�4 4 �2�/�0�6�& �������������$*(�-�%����� 24 
��/1E�6(.	+�-�6�&�� 8�&,/กE4��ก9����
����&,��ก $�+���

����&,ก����(ก����&'&8+�������+����กก��*���	��4	+�
 8�&,/กE4��ก9����
����&, ���/�0�1�+	&4�
ก������'&8+-� 
ก����	�/ก9��$��*1ก�#, ก����	�*�)��#*�3 
ก����	�	
�&� �*��,$��/������&� $�� 8�&,���)�P 
$�+ 8�&,/กE4��ก9�*+	�-1=+'&8+����1�	
�&���& ��ก/กE4
6	./�C�'-�.-�ก��/��&�ก��*'�$�����	
��& <2����กก��
*���	��4	+������	
��&��� /ก��&	ก�4���
����&,����	�

��ก��&�����/��&�3.'�8�����+�*�-� $�+��	���
����&,6�+�� 
���-1.ก�� 2ก9��+'&'(6�+*����B���6(. '�ก���ก��
1�2�����
����&,��� /กE46	.����1�	
�&���&�����
6(.��
	��B����*��,/�C�'���4�
ก��(����������F��ก��/กE4
��ก9�$��ก��(8$�&��6�+/�0���44 ���	+�/�0���44-������� 
�C'�.'���	
)�ก����(/กE4���(�$��/1���*�ก�4��
(3'�/�C�' 
$���.'���ก����	�*'4'&+��*����/*�'  

(������/�C�'��F4��/3.���*��4*��� $������&4�&-1.
��(����/��C'3+�& 8�&,/กE4��ก9����
����&, '�ก����-1.��
1�+	&������*�����ก��� /�C�'�'���4'��*�==��	��
1��ก1��&�����	%�� �2�/�0������3'�/��C'3+�& 8�&,
/กE4��ก9����
����&,$1+����/� 6�& (TNCC) (��$*(�
/�0�$5�5��ก�����*�����-�%����� 25 ��&�$�ก��
/�0�ก��(��/�
�����(&�	���+	��C'3'�1�+	&���1��ก 
4 1�+	&��� 6(.$ก+ 1�+	&/กE4�	4�	����
����&,/M���
���3'� 8�&,���)�P (BCC)  8�&,���
����&,3'�*B�4��
	
�&� �*��,$��/������&�$1+����
 (TISTR)  8�&,/กE4
��ก9�*�&���)�,���
����&,���ก��$��&, (DMST) $��
 8�&,/กE4��ก9����
����&,���ก��/ก9�� (DOA) 

�(&�� 8�&,���
����&,/M������3'� 8�&,���)�P /�0�
58.���*����� 1�+	&������� 4 /�0�1�+	&�����������)�
ก
�$��%���1�.����-�ก��/กE4��ก9�����&�ก����
����&,
3'����/�  ���	����.'�-�(.��*B����� /��C�'��C' 
$��4�����ก�������	�������=-�ก��/กE4��ก9� ���	��
��.'�-�(.��4�����ก�$��ก����	�*'4�	��B8ก�.'�
3'����
����&, <2��-�ก��(��/�
���������$�ก 1�	1�.�$�+
��ก��+���5��(ก����/�0�1�	1�.��#��������(&

�

Geobacter fuel cells powering a calculator. (Photo 
courtesy of Kelly Nevin, University of 
Massachusetts-Amherst.)

 
D'E$78 23. ^:5'#J=5#"กd%กU'+'.=I-(/ก"#$78H(S'5I\::NPaab'0'ก
I+Z6=G!4$7I(7M Geobacter sp. \%85O+Sก"!I4(Z8=54/<I:JP<S 
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1���/	�&���45
(�'4���� 1 �
 $����1�+	&/กE4
�	4�	����
����&,/M������ 8�&,���)�P /�0�*����ก���
/�3���ก�� 

/�T �1��&1��ก3'�/��C'3+ �& �C'/�C� '-1. /�0�
/��C'3+�&/กE4��ก9����
����&,$1+����
 $��/�C�'-1.��
/�C�'���
����&,�������#%��-1.4�
ก����� �%�&-�$��
�+�����/�  ����44ก����(/กE4���
����&,$��3.'�8����/�0�
����F��/(�&	ก�� ��F��3.'�8�����1�( �	������U�/��
3'� 8�&,/��C'3+�&/'� $����ก��'���	&�	��*�(	ก
(.��ก����(/กE4��44/'ก*�� ก��-1.4�
ก����4V�ก 1�C'
��(1����
����&,-1.4�
ก��$ก+�8ก�.� '�ก������1��ก*8��ก��
V\ก'4��(.��4�
ก��$��ก����(ก������&�ก����
����&,
3'����/�  

$5�������	��6	.�� 2 $5����1��ก <2��$5����$�ก
/�0�(.��ก��/กE4��ก9�/�C�'���
����&, ��/�.�/�C�'�ก��
��7��/���
�/ก��&	ก�4/�C�'�ก��(8$�$����(/กE4$44
B�	� �	�B2�ก����	�*'4�	��B8ก�.'�-�ก�����$�ก 
$ � � - 1. �C� ' � 1� * / �C� ' �� �
 � � �� &, - 1. / �0 � 6 � � � �
����F��*�ก� $5������� 2 /�0�$5����(.��3.'�8�
3'�/�C� '���
����&,  ��ก����7��(�����  /�+� ��7��
F��3.'�8�3'����
����&,-1./�0��������F��/(�&	ก��
$��/�0�����F��*�ก� 1�C'���3.'�8����	��
/�C�'��
�	�ก�� -�./������&�*���*�/� �����	%��*��&-1�+
-�ก��4�
1����(ก��3.'�8� <2��6(.��4�4�����#-�ก��
*��4*�����ก 8�&,���)�P $������ก�� BRT  

	��B����*��,3'�/��C'3+�&��/�C�'*�.���	���+	��C'
(.��ก��'����ก9,����&�ก����
����&,$1+����/�  $��
&ก��(�4�	��*����B$1�+�/กE4��ก9����
����&,-1./�0�
����F��/(�&	ก�� ����&��*�.����44ก��/กE4��ก9� ก��
/5&$��+3.'�8����
����&,*8+*�)��#�%�&-�.ก�'4
��&4�&3'� 8�&,/��C'3+�&�	��1��ก1��&�����	%�� 
�	������'���4$��*��4*���ก�� 2ก9�	
��&-�(.�����(.	& 

ก
�ก���1��ก �C'*���
ก/��C'3+�&���+	�1��C' /�C�'
ก� �1�(����F����#%��3'�3.'�8 ���� � �''ก*8+
*�)��#� ��(/���&�3.'�8�3'����
����&,����8�$44���
ก��1�( �(&-1.�����(�43����	����43'�3.'�8����
����&, 
$����(���F��3.'�8�/�0���44''�6��, 1�C'��-��8�$44
$5+�<�(�1�C''C��K $����1��ก*8��V\ก'4����7��

4�����ก� $����(ก�� 2ก9���(�4���
 /�C�'*�.��
58.��(ก�����/กE4��ก9����
����&,  

�H���4������	�/�C�'���/กE4��ก9�-�*���
ก/��C'3+�& 
�	�����1�(/กC'4 50,000 *�&���)�, �(&$&ก��� 8�&,
�+��K (����� ��� 8�&,���)�P �������# 20,000 *�&���)�, 
ก��	
�&� �*��,ก��$��&,�� 10,000 *�&���)�, ก��
	
��ก��/ก9���� 3,000 *�&���)�, $�� 8�&,���
����&,�� 
4,200 *�&���)�, �(&�������$ก��F��3.'�8�/�C�'��(/กE4
3.'�8�-1./�0�����F��/(�&	ก�� ����444���2ก3.'�8�
5+��'
�/�'�,/�E� 

�(&*���
ก/��C'3+�&$�+��$1+� 6(.��4�1�*5+�����
�+��ก��/�C�'�	����'(%�&3'�3.'�8��	� $��-���44���
��ก����(���(�43���3'�3.'�8�*��1��458.4�
1�� ��ก	
��& 
$��4�������	6� ��&�C�'���
����&,��������/5&$��+-�
�8�$44''�6��, $��$5+�<�(� ����/�0�ก��+������(/�C'ก
�����#%��������	� 4,000 ก	+�*�&���)�, <2��5+��

Countries No. of Collections No. of Holdings

China 20 22.8 % 71,516             

India 14 3.6 % 11,185             

Indonesia 15 1.43% 4,486               

Japan 24 32.7 % 102,407           

Korea 13 20.4 % 64,071             

Malaysia 5 0.8 % 2,508               

Philippines 6 1.0 % 3,124               

Singapore 2 0.4 % 1,389               

Taiwan 1 3.3 % 10,398             

Thailand 58 13.6 % 42,541             

Total 158 100.0 % 313,625           

http://wdcm.nig.ac.jp (Oct  16, 2007)

Culture Collections in Asia
% of the Holdings
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THAILAND NETWORK ON CULTURE COLLECTION  

TISTR

DMSTTNCC

BCCDOA    = Department of Agricultural

DMST  = Department of Medical Science

TISTR = Thailand Institute of Scientific and 

Technological Research
BCC    = BIOTEC Culture Collection

DOA

TNCC = Thailand Network on  Culture Collection
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�U�/��3'�/��C'3+�&���*����B/3.�(86(.���$1�+�/กE4
�+��K $��*����B(86(.	+���$4���/��& �� $��&�*�,
'�6�4.�� 5�ก���.�1���$*(���&��/'�&(3'�*�&
���)�,�+��K <2�����ก'4(.	& �C�'���
����&, '�1��/���&�
/�C�' '�#1%8�
��� /1���*� ��#��ก9#��
 / 9 $��
/'ก*��'.��'
� *���
ก/��C'3+�&*����B���4����3.'�8�
5+����44''�6��,6(.��ก�U�/����� �H���4��������	����

����&,���/5&$��+-� 8�&,���)�P �� 3,400 *�&���)�, 
ก��	
�&� �*��,ก��$��&,�� 442 *�&���)�, ก��
	
��ก��/ก9�� 1,100 *�&���)�, $�� 8�&,���
����&,
3'�		.�� 542 *�&���)�, 

*���
ก/��C'3+�&-�3#������ 4  8�&, �(&$�+�� 8�&,
��/�0�$ก�1��ก-�ก�����1�.�����	4�	����
����&,
%�&-�1�+	&�������K (��%�����  26 /�+� -�ก��
	
��ก��/ก9������ก��/�C�'��+'3.'�8�ก�4ก����7��
���(
� ก������� $��ก��� �*��	, <2��/�0�1�+	&���3'�
ก � � � � 	 � / ก 9 � � $ � � * 1 ก � #,  *+ 	 �
ก��	
 �&� �*��, ก ��$��&, � � /�C� ' �3. '�8 �ก� 4
����&�4���+��K ���/�0�1�+	&/กE4/�C�'���3'��� $��
-�		.�� 8�&,/กE4��ก9�*�1�+�&���/3.�$3E� <2��-�'����
��/�0�*���
ก/��C'3+�& 8�&,/กE4��ก9�'�ก$1+�1�2��-�6�& 
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�����,������
�ก���������
   

�(& (�.*� �ก(
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��&  
 8�&,���)�	
 	ก���$��/������&���	%��$1+����
 

 
%����� 27 �C'������7������&�ก����
����&,$1+�

���/� 6�& <2��6(.��(����'&+��/�0����ก�� /�C�'	����� 27 
�R9%��� 2546 B2��H���4��/�0���&�/	�������# 5 
�
 ��1��กก�� �C'/�C�'-1./ก
(ก��*�.��/��C'3+�&�	��
�+	��C''&+��/�0��8�)��� $�������*
�)
%�����*����B
�����-�.����&��,6(. (�����(�.ก�==	
�	,6(.4��&�&-�
�'��.� (�������2�/�0�/1�C'�$�	��� $��&��) �*��,
-�ก�����	
��&$4448�#�ก�� /�C�'��+�/�T�1��&-�ก��
���6�-�.����&��,  

� � � � ��� �� � # � �� � � � � ��� � 32� � - � �
  2 5 4 6 
���ก'4(.	&58. �8. $��58. /���&	��=1��&�+�� �(&
/�T�1��&1��ก/�C�'-1./�0�/	�� $��/�0�����	�ก��+�*��1��4
58.*�-�/3.�����*+	��+	�-�ก��/*�'�	���
(/1E�$��
�+	����	
��& 	��B����*��,1��ก/�C�'*�.��/��C'JK'M4.'-

(K.--Z= G:*HK5IH(/-d"กMD'EO#ก'(./0"M<S'#0,:/#$(7MN 
IEZ8=ก'(O+S)(*3M+#NO#ก'(I)e#I.$7#1'IH#=^:5'#./0"M
G:*O;S3=ก'HO#ก'(E!)*G:กI):78M#JS=-W:O;-KT \%85
MK=-#1'P)HWK4.'-H#O0G:*4.'-(K.--Z=O#5'#./0"M9K=P) 

H-'+/กJ=5+-(-f 0*-7 2 ก:,K-9'-4.'-H#O0J=5
#"ก./0"M 3<Mก:,K-G(ก 4Z=ก:,K-ก'(=#,("กUN$("EM'ก(0,:/
#$(7MN \%85O#ก:,K-#76-7ก'($1'5'#./0"M \%85HK.#-'ก0*I)e#
ก' (d% กU'4.'-;:'ก;:'M$'5+7 .D'E  <S '#
=#,ก(-./>'# <S'#4.'-H"-E"#>N$78-79K=(*!!#/I.d 
(.-$"65ก'(Iกg!("กU' ก:,K-$78H=5 4Z=ก:,K-ก'(#1'P)O+S
)(*3M+#N 3<M-7ก'(9K=M=<5'#./0"M0'ก0,:/#$(7MN$78Iกg!
(.!(.-P.S \%85='0M"5P-KI4M-7ก'(#1'-'O+S)(*3M+#NI:M 
ก:,K-;:"กT 0*-7=MWK 2 ก:,K-<"5ก:K'. 
I.g!P\9NJ=5+-(-0*-7JK'.H'(G:*JS=-W:J=5+-(-$78
H'-'(LIJS'P)<WP<S $'5+-(-0%5=M'ก0*I+/h+.#

���"�C:
�=9��&�กD+��กE
�
�!��<$&�$�%�����&?@:�(�.��=8��(���)

TISTR

TNCC

BCC

DOA    = Department of Agricultural,
(ก���%#
ก
��กE�� ก�.�����กE��?�.�@ก��&)

DMST  = Department of Medical Science

(ก���%��
=
���&ก
�?!��&  ก�.�����
<
���$C )

TISTR = Thailand Institute of Scientific and Technological 
Research

�>
+���%����%��
=
���&?�.���������?@:�(�.��=8��
ก�.�����%��
=
���&���������?�.�%7�?�;����

ACC   = Algal Culture Collection at TISTR

=9��&�กD+��กE
�
@�:
�
BCC    = BIOTEC Culture Collection

=9��&!��<$�%=�ก���?�.���������#��,
!?@:�#
�% 
�/
��ก�
�!�F�
�%��
=
���&?�.���������?@:�#
�%

TNCC  = Thailand Network on  Culture Collection
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H-'+/ก$"65IกK'G:*O;-KO;S-'+K.Mก"#<WG: I+K# ;'ก-7
JS=-W:O;-KT P-K.K'0*I)e#ก'(4S#E!0,:/#$(7MN+#/<O;-K
J=53:ก ='0O+SI.g!!=(N<J=5+-(-O#ก'(I^MGE(K
JS=-W:P<S f:f I.$7#760*$1'O;S#"ก./0"M(,K#O;-KP<S$('!.K'
G9K:*4#$1'5'#./0"M<S'#O< ก'(J=4.'-+K.MI;:Z=;(Z=
41' G#*#1'H'-'(L$1'P<S3<M^K'#I.g!P\9N  

ก/0ก((-=7ก="#;#%85J=5+-(-#"8#4Z= ก'(0"<H"--#'
I+/5)i/!"9/ก'( (workshop) 0*-7ก'()(*ก'd!#I.g!
!=(N<$78O+S)(*ก'dJK'.H'(\%85-7ก'()("!)(,5O;S$"#H-"M
-'กJ%6# LS'-74.'-H#O0G:*9S=5ก'(I(7M#(WS P-K.K'O#<S'#
O<H'-'(LI(7M#(WSIE/8-I9/-0'กJS=-W:JK'.H'($78-7P<Sก'(
G):50,:/#$(7MNO;SI)e#$,##"6#I)e##3M!'M=7ก="#;#%85J=5
+-(- 3<M-7ก'(0"<9"65ก=5$,#H/#$("EMN0,:/#$(7MNJ%6# G:*
I+/h+.##"ก./0"M!(/0'40,:/#$(7MN$784(=!4(=5P.SIEZ8=O;S
-7ก'(#1'P)O+S)(*3M+#NP<S 3<M-7I5Z8=#PJ.K'^:)(*3M+#N 

$78Iก/<J%6#0*I)e#J=5)(*I$d+'9/ G:*P<S-7#"ก./0"M
01'#.#;#%85!(/0'40,:/#$(7MNIJS'ก=5$,##76 I+K# <(.;#%85 
I97M=1'(,5 0'ก-;'./$M':"MI$43#3:M7H,(#'(7 <(.
H'MH-( :1'M=5 0'ก-;'./$M':"MI+7M5O;-K G:*<(.
H-!W(VN >#d,D."l#N 0'ก0,m':5ก(VN-;'./$M':"M O#
)n00,!"#-701'#.#I+Z6=0,:/#$(7MNO#ก=5$,#ก.K' 1,000 H'M
E"#>,NG:S.  

H(,)ก'(!((M'M+K.5#76 4Z=9S=5ก'(ก(*9,S#O;SIก/<
4.'-(K.--Z=O#ก'(H(S'55'#./0"M G:*O;S$('!.K'O#
)n00,!"##76H/85$78#1'-'Iกg!("กU'#"6#P-KO+KIoE'*HK.#J=59".
I+Z6=I$K'#"6#G9K0*I)e#O#HK.#=Z8#T <S.M I+K# H'(
E"#>,ก((- I)e#9S# <"5#"6# LS'-7ก'(4S#E!=*P(O;-KT 
G:S.9S=5ก'($780*p'กIกg!("กU' ;(Z=O;S!,44:=Z8#
#1'P)O+S)(*3M+#NO#<S'#ก'(d%กU'./0"M ;(Z=I)e#JS=-W:
=S'5=/5 (reference) H'-'(L#1'-'!(/0'4P<S$78+-(- 
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���"�ก����&2��
'��ก�
��(��1&2
�ก6��� �&/1&2������
�0�

;'��ก
.������������/� -"
.������)@ก=+�8!�9��ก

%����/�"�/!0��< �&/5z)�
��ก +.&�.	�
�'
 
������,��/ .������������/� 
%����/�"�/6'�-ก0� 
j�� � 5	B �342 ��� 
� 3"���-"
3"� !�� �"�ก����&2 ��
'��ก�
��(��);�
�ก���8�&�0��%���� 

ก����&)�
)9%���8;' Flora of Thailand 5���

&��5���ก��7�	� ).+. 2510 (�.+. 1967) �&/
��,

���,�(�ก�� �;' &�.5!Z
 8
�!������9 342-��6'�%'
)��,1
2ก�
	:�1
2 (BKF) 5	B����,�(�ก��Q:�/1�/ 
-"
 Dr. K. Larsen ��ก
%����/�"�/'��9W�8 	�
5�+
5&�
��9ก (AAU) 5	B����,�(�ก��Q:�/!0��	�
5�+ 
%���8;')��,)@ก=��!�6'�	�
5�+1�/5"0
-�ก 

1&2���ก����&)�
)96���7�	� ).+. 2513 (�.+. 1970) 
%"����ก���5���
����ก��1&2 3 	� -"
1&2&��5���ก��5�;�'/
�
��P��	N������ �&/
�ก��	�
��
!�&!�
3"ก��&��5������
6'�����ก����ก< 3 	� �&/�,
ก��
ก���
3"�&5	"��/�
%
��5��/�ก��5	B�5�2�.�)��&ก��	�
��
 j��������%"��8�&
1&2��&ก��	�
��
 , 5
;'�&��"�� 	�
5�+1'�9-"�&9 7�
�
%�0�������� 11-15 ก�ก|��
 ).+. 2548  

��ก.�)��� 1 5	B�ก��w-8&����
ก2��%�2�6'�
ก��!�)�
)9%���8;' Flora of Thailand j���7�	�-�ก< 
�
/
ก��!�)�
)9�0'�62��"0��2� 5�;�'���ก6�&-�"�
!2�-��-"
���7�ก��!�)�
)9j���7�6,
�����,
ก��
ก��
�
!2'�8��%�342����/!"'&�����8���8���ก��!�)�
)95'� 
-!07��
/
 10 	�%"�� ก��!�)�
)9
����
8
���58
'6��� 
5�;�'���ก
�'��9ก����8���8����������/
�ก6��� ���8����A
1&2-ก0 ����ก�� BRT 5	B�!2� -!0��กก��w�
5%Z�'�ก�0�
�0��	� �.+. 2002-2005 
�ก�������0��%0��6'�ก��!�)�
)9
5�;�'���ก5"0
���!�)�
)9 �.+. 2005 5	B�5"0
�����
)��,
);�7���+9 Euphorbiaceae j���5	B���+97%A0
�)��,);�
�������0'�62��
�ก���!2'�7�2�
/
5�"�7�ก��+�ก=�����/
'/40 3-5 	� 

���
ก2��%�2�6'�����ก�� Flora of Thailand 
��P��	� ).+. 2550 
�&����� 

• ���������&);����!�)�
)95	B��4	5"0
-"2� 2,891 ���& 
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• ���������&���1&2���!2�z���)�2'
!�)�
)9 527 
���& -!0!2'�80�7%2�,
ก��
ก��} !���-ก216 
-"
7%262'58�'-�
  

• ���������&7���+9���58�Z�1	-"2�
�กก�0��2'/"
 
80 ������ 580 ���& 

• ���������&7���+9���58�Z�1	-"2��2'/ก�0��2'/"
 
80 ������ 209 ���&  

• 8��	���������&)��,1
27�����ก�� Flora of 
Thailand 	� ).+. 2550 ���58�Z�5��/��2'/-"2� 
4,207 ���& ��&5	B��2'/"
 42 6'�);�����%
&7�
	�
5�+1�/ 

!"'&�
/
5�"� 10 	� ���30��
�����ก�� Flora 
of Thailand 1&2���ก��8���8������ก������/���5ก��/�ก��
)��,1
2��+97%A0��ก����ก�� BRT j���1&2'��5���
%9
7%2-ก0 %')��,1
2 ก�
'��/��-%0���!� 8�!�9	:�-"

)��(�9);� 
��&/!"'& 8��%���)��,1
2��+97%A05%"0����
1&2-ก0  
• ��+95	"2� (Euphorbiaceae) �&/���
�0�

;'

�
%�0����ก)@ก=+�8!�91�/ -"
!0��	�
5�+
������ 14 �0�� 
�)��,1
2����%
& 84 8ก�" 425 
���& �&/
�ก��!�)�
)91	-"2� 2 5"0
 �;' Flora of 
Thailand Vol. 8 5"0
��� 1 -"
 2  

• ��+9ก0' (Fagaceae) 4 8ก�" 150 ���& j���6,
���
ก��"� �'/40 �
%�0��ก��!���!��!2�z����&/
�,
ก��
ก�� 

• ��+9'�5�/ (Lauraceae) 17 8ก�" 150 ���&  
• ��+95"��/� (Meliaceae) 16 8ก�" 55 ���& 
• ��+91
2��ก (Anacardiaceae) 17 8ก�" 64 ���& 

��ก!��'/0�����
8��5�Z�7�ก���������/);���+9
7%A0 1&2-ก0 );���+95	"2� (Euphorbiaceae) ����0�

;'
ก���
%�0����ก)@ก=+�8!�91�/ -"
!0��	�
5�+
%"�/�0�� !0'
����1&2��
ก"�0
��ก����/���&��5���ก��
+�ก=�);���+9%A2� (Gramineae) 6���5	B� Grass 
Group �&/1&2������
�0�

;'��ก3425���/���A '����/9 
-"
��8�!��ก+�ก=� �������1�/ -"
���!0��	�
5�+ j���
1&25���
&��5���ก��
�!���-!0 ).+. 2548 
�ก��	�
��

!�&!�
3"ก��&��5��������ก	� -"
3"���1&2���5	B�����0�
)'7� j�������ก��+�ก=�����/);���+9%A2����
�ก��%�&
-"2�58�Z�7�	� ).+. 2552 

�'ก��ก���/��
�!2�z���);���+9!0��< ���1&2���-"2� 
-"
'/407��
%�0��ก��!���-ก216 &����� 
Asteraceae  67:210 H. Koyama  
Balsaminaceae   2:46 T. Shimizu 
Caprifoliaceae   3:17  N. Fukuoka 
Celastraceae      12:60 Ding Hou 
Dioscoreaceae    2:43  P. Wilkin & C. Thapyai 
Fagaceae          4:119  C. Phengklai ()�2'
)�
)9) 
Gonostylaceae   1:1  C. Niyomdham & M. Tarumatsawat 
Lentibulariaceae   1:30  J. Parnell  
Mastixiaceae        1:3  B. Harwood 
Nepenthaceae 1:5  M. Cheeks  
Nyctanthaceae    1:1  P. S. Green  
Orobanchaceae   2:3  J. Parnell 
Plantaginaceae    1:4  J. Parnell 
Polyosmaceae   1:5 H. J. Esser 
Sapotaceae     9:40  P. Chantaranothai  

��+9);�5%"0����/��1
01&2!�)�
)9 5�;�'���ก'/407�
�
%�0���'ก��!���8'���ก�,
ก��
ก��} -"2�/��
�
5%!�3"';��< '�ก 1&2-ก0 �����+9�'	�
ก�+�;�')��,1
2
7%
06'��"ก'/40 5�0���+9 Nepenthaceae 342���3�&�'� 
�;' M. Cheeks }"} %�;'�����+9342����/ (author) ���
.�)1
08�
��P���!0'1&2 -!01&2���!2�z���1�2-"2� ���!2'�

�ก��!���-ก2 (revise) 7%
0 ���7%2!2'�/;&�
/
5�"�
''ก1	'�ก 5	B�!2� 
 
���#$
%����&��'�ก��()*&�$
�+�%(,��-*  

���(�./012�3 (-!0"
��+9
�8
���ก
�กก�0� 100 ���&)  
Acanthaceae 250  ���&   
Annonaceae 170 ���&   
Araceae 130  ���&   
Arecaceae 150  ���&   
Asclepiadaceae 150  ���&   
Gesneriaceae 160  ���&   
Lamiaceae 130  ���&   
Legumineae-Papiloinoideae  600  ���&   
Orchidaceae  1,200  ���& 
Rubiaceae 600  ���&  
Urticaceae 100  ���&  
Verbenaceae 135  ���&  

�(
�&4��)4	 3,775 ���& ��&5	B��2'/"
 30 6'�);�
����%
&7�	�
5�+1�/  
���(�./,�-ก3 (-!0"
��+9
�8
���ก�2'/ก�0� 100 ���&)  
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Aceraceae  1: 6 T. Santisuk   
Acoraceae  1: 1  P. Boyce 
Alangiaceae  1: 6  T. Wongprasat   
Ancistrocladaceae  1: 5  T. Jonganulak  
Aquifoliaceae  1: 5   S. Wijesundara 
Araliaceae  14: 50  M. Jebb&H. Esser 
Begoniaceae   1: 50    M. Sands&T. 
Phutthai  
Berberidaceae  1: 1  C. Trisonthi  
Betulaceae  3: 4  L. Phuphathanaphong   
Bixaceae  1: 1  P. Pholsena 
Boraginaceae  7: 20   P. Chantaranothai 
Burseraceae  5: 20  R. Pooma 
Buxaceae  2: 5 J .Parnell 
Cabombaceae  2: 2 J. Parnell 
Campanulaceae  5: 15  J. Chantharaprasong 
Ceratophyllaceae   1: 2 D. A.  Simpson  
Clethraceae   1: 1 A. Julius Clusiaceae 
(incl. Hypericaceae)  7: 55 C. Byrne & C.Ngoensaen. 
Cochlospermaceae   1: 1 D. Sookchaloem 
Combretaceae   5: 30  W. Nanakorn 
Commelinaceae  14:60 T.Thitimetha. & R. Faden  
Cornaceae  2: 3  B. Harwood 
Crassulaceae  4: 9  � 
Curcubitaceae   20: 50 de Wilde & B. Duyfjes  
Daphniphyllaceae  1: 5 B. Harwood 
Dicapetalaceae  1: 3 P. Grote 
Dipsacaceae  2: 2  P. Chantaranothai 
Dipterocarpaceae  9: 65 R. Pooma   
Dracaenaceae  1: 12  P. Wilkin 
Elaeagnaceae  1: 3  S. Suddee 
Elatinaceae  1: 1  A. Julius  
Ericaceae  7: 35 S. Watthana 
Eriocaulaceae  1: 46 A. Prachaksut 
Erythroxylaceae  1: 3 A. Weerasooriya 
Flacourtiaceae  9: 40  K. Chayamarit & S. Hul 
Fumariaceae  2: 2  R. Simpson 
Geraniaceae  1: 2  R. Simpson  
Juglandaceae  3: 5 P. Srisanga 
Lauraceae    16:140  K. Chayamarit et al  
Lecythidaceae  2: 17  P. Chantharanothai&J.Parnell 
Leeaceae  1: 20  P. van Welzen  
Liliaceae (Liliflorae)   75 M. Tamura 
Lythraceae  6: 30 T. Santisuk 
Malvaceae    13: 50 L. Phuphathanaphong   
Martyniaceae  1:1  T.  Wongprasert  

Meliaceae    16: 55  C. Phengklai 
Memecylaceae  1: 50  G. Clausing 
Menyanthaceae  1: 5  J. Parnell & D.A. Simpson 
Monimiaceae  1: 3   S. Renner 
Moringaceae  1: 1  A. Weerasooriya 
Musaceae  2: 17  G. C. G. Argent   
Nelumbonaceae  1: 1   W. Laongsri  
Nymphaeaceae  2: 5   W. Laongsri  
Olacaceae  8: 18  K. Williams 
Onagraceae  4: 10  D. Boufford & P. Raven 
Piperaceae  2:40  C. Suwanpakdee 
Ranunculaceae  5: 20  M. Tamura  
Rhamnaceae  7: 30  M. Norsangri    
Rutaceae    27: 70  H. Esser   
Solanaceae    10: 30   A. Thongpakdee 
Staphyleaceae  1: 5  K.Chayamarit 
Styracaceae  2: 10  S.  Hul  
Trapaceae  1: 3  T. Wongprasert  
Turneraceae  2: 3  S. S. Larsen 
Ulmaceae  2: 6 L. Puthathanaphong   
Violaceae  3: 17 P. Srisanga 
Vitaceae    10: 62 A.T. Blasi 
Zingiberaceae    25:210  K. Larsen et al 
�(
�&4��)4	 1,122 ���& ��&5	B��2'/"
 11 6'�);�
����%
&7�	�
5�+1�/  
 

	NA%����)�7�ก������/);���+9!0��< 5%"0���� �;' 
342����/������3�&�'�7�);���+9!0��< ����1
0
�5�"�����
'���+
7%2ก��ก���������/7�����ก�� Flora of Thailand 1&2
5!Z
��� 5�;�'���ก
�%�2����!2'����3�&�'����';��< 7�
8P����6'�!��5'� ����,
ก��
ก��6'�����ก�����
�
%�2����!2'�5�0���&
�ก6��� �&/7������+9!2'�80���8�!
��ก+�ก=����8�7�1	���ก������/�0�
 

����ก�� Flora of Thailand 1&2!���5	��%
�/1�2�0� 
����ก������0��
-"2�58�Z�1&2.�/7� 5 	��;' 7� ).+. 
2555 �������1&2)����,�P�����
5	B�1	1&26'�3"�������/
);�-!0"
��+9����0��
-"2�58�Z�1&2 ������7%25ก�&����ก��
5�0���&ก������/ Flora of Thailand 6��� �&/
�-3��0�
.�/7� 5 	� );���+97%A0
�����%
& 3,775 ���& �
!2'�
-"2�58�Z� ���7%2�������/)��,1
2����%
&6'�	�
5�+
1�/���-"2�58�Z���&5	B��2'/"
 80 6'�������)��,1
2
����%
&7�	�
5�+ 80��)��,1
2��+9���5%";'5	B�)��,
1
2��+95"Zก������ 1,122 ���&  j���1&2-�2�ก��%�&	����-"2�
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58�Z��;'	� ).+. 2555 -"
6'���
�0�

;'1	/��342
+�ก=���+9!0��< 5%"0�����5��/��2'/-"2� 

&������7�	� ).+. 2555 ���������&�������/58�Z�
� 
4,897 ���& ��
ก��'�ก 4,207 ���& ����
-"2�58�Z� ���
�
5�0�ก�� 9,104 ���& 5�0�ก���2'/"
 90 6'�)��,1
2
����%
&7�	�
5�+ 80����+9�����&�0�1
08�
��P-"2�
58�Z�1&2 7��
/
5�"����ก� �%�& �;'��+9ก"2�/1
2 
(Orchidaceae) -"
��+9	�
&40  (Leguminosae-
Papilionoideae) 5)��

����������&
�ก 

8��%���%���8;' Flora of Thailand ���1&2!�)�
)9
!���-!05"0
-�ก (7� ).+. 2513) ��P��	N������ ().+. 
2550) 
�����%
& 25 5"0
 1&2-ก0 ��&��� 2 ������ 4 5"0
, 
��&��� 3 ������ 4 5"0
, ��&��� 4 ������ 2 5"0
 /��5%";'
'�ก 2 5"0
 5	B�);�'����+9 Papilionoideae j���/��1
0
-"2�58�Z�, ��&��� 5 ������ 4 5"0
, ��&��� 6 ������ 4 
5"0
, ��&��� 7 ������ 4 5"0
, ��&��� 8 ������ 2 5"0
 
(5	B�);���+9 Euphorbiaceae ����%
&) -"
 ��&��� 9 
������ 1 5"0
 80�� ��&��� 1 /��1
0
�ก��!�)�
)95�;�'���ก
�'!�)�
)95	B���&%���8;'��&8�&�2�/ j���.�/7�5"0
�

�����
5�;�'�6'���5�+���/� ���&	�
5.�6'�	:�7�
	�
5�+1�/ 342-!0�342 ����/ -"
342 5กZ�!��'/0��);� 
(collector) }"} 

 
ก��5�����,������&	6�/$
%�	)701
�
�()6�ก��.8ก9������$� 

�&/ �+.&�.ก�!�5�=�9 +��&�=� 
)�)�(.�,�9);� +4�/9���
%"�ก%"�/������.�)-%0����8
���
1�/ .������������/��,
���/�+�8!�9 

%����/�"�/8�6"��������9 %�&7%A0 

��ก'��ก�
��(�� �;'342������ก��+�ก=�8���
�����!���
5 ก� &
 �� �ก�� �����ก��6'�8�� � 
� �� �� !  (organic 
evolution) �&/5	B�ก��+�ก=����
����7�(��
��!�
��ก�������ก��6'�8���
�����!���5ก�&6��� ���7%25ก�&3")��
6'�8���
�����!5	B�ก"�0
ก2'�6���
� -!0"
ก"�0
ก2'����
�
���
5%
;'����5ก��/�)�� %�;'-!ก!0��ก��'/0��1� %�;'
�
���
5	B�ก"�0
ก2'�ก��'/0��1� j�������%
&��� �;'%�2����
6'���ก'��ก�
��(�� 5)��
z
����8��������ก'��ก�
��(��
!2'�ก�
��� �;'%�%"�ก���������/�+�8!�9���5��/ก�0� 

%"�ก���5���	�
��ก=9 (empirical evidence) 5)��

���/�+�8!�91
05�;�'5�;�'����
�428�ก %�;'���
5ก0�ก"2�  

ก0'�����
�42�0�)��,1
2���&7%
0 
�ก��+�ก=�ก��
'/0��1� �
!2'�����ก0'��0����&2��'��ก�
��(���;'
'
1� ���&2����� 5	B�ก��+�ก=����
������� 5ก�&��ก
�������ก��6'�8���
�����! j����������ก��6'�8���
�����!���
5'����7%25ก�&���
5	B�ก"�0
ก2'�!�
(��
��!� (natural 
classification) ���
����
5%
;'�%�;'-!ก!0��ก�� z
����
	����!�ก��6���);��������8����A7����&2��'��ก�
��(�����
���ก�
��� �;' 

1. ก����&ก"�0
 (grouping) �&/ก�����8���
�����!
�
��&���-�ก562�ก"�0
���7%25ก�& taxon (%
�&%
40���1&2��ก
ก����&���-�ก8���
�����! 5�0� ��+9 -"
8ก�" }"}) 6���
� 

2. ก����&"��&�� (ranking) �;'��ก taxon ���
�
�� & 5	B � "� � &� �<  7%2 P4 ก !2 ' �! �
%"� ก 5 ก,�9� � �
'��ก�
��(�� 

����0� taxon �����ก'��ก�
��(��+�ก=�'/40 1
0�0��

5	B��
&������ (class) %�;'��+9 (family) %�;'';��< 5�0� 
ก����&7%2);�)�ก56Z
7%2'/407���+956Z
 (Rubiaceae) -"

��&62��'/407�8	���89 Oryza sativa L. 5	B�!2� �;'!2'�ก��
%�8������5	B� taxon ���&����5%
�
8
ก��!��8���
�����!���+�ก=�
���� -"
+�ก=��0�-!0"
 taxon 
����
8�
)��(9ก��'/0��1� 
�&/ก��+�ก=��
�����
�ก��7�2-3�.4
�!2�1
2���
�������ก�� (phylogenetic system) 
�8���8��� j����

��5���
%9''ก
�5	B��4	-��6'�-3�.4
�!2�1
2���
�������ก�� (phylogenetic tree) 5);�'!2'�ก������
���
����7�(��
��!� 5��/กก��+�ก=�-������0�(��
��!�
���/� (natural history) j���!2'�
���(���&7%25	B�
���/�+�8!�9 &������8��������ก'��ก�
��(��!2'�ก������
��กก��+�ก=�(��
��!����/� �;'�
��ก����&���-�ก
8���
�����!!�
%"�ก(��
��!����/� (natural classification 
system) �0�5	B�'/0��1� j���P;'�0�5	B���8�/��+�9'��%����
6'���ก'��ก�
��(�� 80��8���8����A���8�
��P-8&�7%2
5%Z��0�ก��5ก�&8	���897%
0 (speciation) 7�(��
��!�����
5ก�&6���1&2'/0��1� �
!2'�'��%"�ก���5���	�
��ก=9 
(empirical evidence) 
�)�84��9���
5	B� taxon 7%21&2
'/0��P4ก!2'� 
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:(�
,�;	 taxon ���7�+��>?ก@%��0	��7&5�	)7 
(species) :����$�  

ก�����/�/�������ก��5ก��/�ก��8���
�����!���&
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%�; '/� �ก� �1&2  - "
!2 '� 1
0 8 �
� �P
-"ก5	"��/�ก��ก"�0
6'�/�� (gene pool) ';��< 
�'ก��ก���ก"�0
6'�/���
!2'�
�ก��80�!0'ก��1	'/0��1
0

����8���8�& j���-8&�7%25%Z��0�
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6'�/�����
�ก��
38
62�
)��(�9ก��6���
�7%
0 %�;'5	B�	�
��ก�7%
0 

-!0P2�)�);�5)�/�!2�5&�/��
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�ก��
!�)�
)9��/���1	-"2� 5�0� 62'
4"��������กก��+�ก=�
)��,1
27�	�
5�+1�/ 62'
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8���ก�!�� j���7����������%��62'7�ก��	�
��
 �;''&�! 	N������ 
-"
'���!6'�)@ก=+�8!�91�/ �
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ก ��
 ก���
�

)@ก=+�8!�9 -"
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8P����-"
'��9ก��!0��< 

3. 5);�'5)��
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 � ��� � � 
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5: .������)@ก=+�8!�9 
%����/�"�/5ก=!�+�8!�9, 
�������� 6: .������������/� 
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����������ก����
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 Availability of Aquatic Organisms for consumption 
Bahn Kheung, Poukhout District, Xieng Kuang Province  

7Plant Crops

5Meat

7Rice

7Plants

1Insects

2-3Frogs

3-4Molluscs

1Shrimp

3-4Crabs

2Eels

3Fish

MAMFJDNOSAJJFood Item

#543211211109876Month

7Plant Crops

5Meat

7Rice

7Plants

1Insects

2-3Frogs

3-4Molluscs

1Shrimp

3-4Crabs

2Eels

3Fish

MAMFJDNOSAJJFood Item

#543211211109876Month

High Availability Available Not Available  
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ZW)1UK6$=-;>N&กC-,%1LC-.%T'()@=$#L&%ML&+&F5:!.01ก-0 BRT G":ก:-$Gก,/-UW1'+ก$%&&(E F&<X?;"(#$ก%&8,1-&$A4%#2,?
8,1-&'-1$A@-ก-0":-&*=-1d #%1L-/-0U&C-G>L0:-1>0?!#@&OF5:2ก=L%1./2,?>0?;'P@-*AG":0?"%M5&W)1 8,1-&M-1;0K)61
L-/-0U&C-G>F@:>0?!#@&OF&;@A1J-XA@#O '%E1":-&6+*L-5ก00/ ":-&ก-0;กQ*0 ":-&ก-02J'#OV,V ZW)15-ก/61!"#
3-J0$/กH&%M$=-!.01ก-0 BRT G":J%Y&-ก:-$5&:-G>L9=;>g-5/-#L91<WE&6(ก0?"%M5&W)1 2*=F&L=$&<6161.O.$-/09:กH*:61 UK6
$=-#%1/(@=61$=-1'()06.6#ก-0;*A/;*H/4-ก&%ก$A4%#6(ก/-ก F&>S44+M%&;0A)//(&%ก$A4%#0+=&F5/=;<:-/-@=$#;L0A/50K6;*A/;*H/61.O
.$-/09:*=-1d /-ก<WE& ZW)1&%M$=-;>N&LA)1'()"(#A)1 ;J0-?&6ก4-ก4?;>N&ก-0L0:-1&%ก$A4%#0+=&F5/=2,:$ #%1@=$#;>N&J,%1<%M;.,K)6&
1-&$A4%#2,?L0:-1.$-/2<H12ก0=1F5:2ก=LU-M%&<61&%ก$A4%#;61  

&6ก4-ก&(E8,1-&$A4%#3-#F*:ก-0L&%ML&+&<61!.01ก-0 BRT #%1&C-G>F@:>0?!#@&OF&;@A1&!#M-#!"#M004+G$:
;>N& 1 F& 5 #+'7P-L*0O<6128&J%Y&-;P0QRกA42,?L%1./25=1@-*A hM%M'() 10 &%E&.K6 #+'7P-L*0Oก-0J%Y&-;P0QRกA4
4-กR-&'0%J#-ก0@($3-J F&<X?;"(#$ก%&61.O.$-/09:'()G":#%1L-/-0U&C-G>F@:>0?!#@&OF&ก-0J%Y&-;P0QRกA42,?
L%1./50K6@+/@&':61UA)&F5:6#9="(/(L+<*-/5,%ก;P0QRกA4J6;J(#1 2/:$=->S44+M%&ก-0"C-;&A&1-&"%1ก,=-$#%1G/=.=6#<#-#$1
ก$:-1<$-1/-ก&%ก 2*='+ก.&.$0/(L=$&@=$#ก%&J%Y&-':61UA)&F5:/-ก<WE& !"#@+/@&*:61;<:-/-/(L=$&0=$/":$# ;J0-?UK6
$=-@+/@&;>N&0-กR-&LC-.%T<61ก-0J%Y&-':61UA)&;&K)614-ก89:.&F&':61UA)&;>N&89:"92,2,?F@:>0?!#@&O4-ก'0%J#-ก0@($3-J 
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ก-0L&%ML&+&1-&$A4%#<61!.01ก-0 BRT '()8=-&/- 2/:$=-1-&$A4%#5,-#6#=-1#%1/(@=61$=-1'()06.6#ก-0;*A/;*H/
2*=กH#%1/(1-&$A4%#5,-#;0K)61G":M00,+8,*-/;>g-5/-#'()$-1G$: ;@=& ;0K)61GL:;"K6&2,?กAE1กK6 !"# P."0.L/P%ก"Ae >ST5- 
2,?.X?4-ก4+f-,1ก0XO/5-$A'#-,%# 2,?;0K)610-2,?L-50=-#!"# "0.6-3-0%*&O /5-<%&7O2,?.X? 4-กLU-M%&$A4%#
$A'#-P-L*0O2,?;'.!&!,#(25=1>0?;'PG'# 

LC-50%M;0K)61>0?$%*AP-L*0Oก-0PWกQ-.$-/5,-ก5,-#'-1@($3-JF&>0?;'PG'# ;>N&;0K)61'()&=-L&F42,?.$0
F5:.$-/LC-.%T":$# "%14?;5H&G":4-กก-0M00#-#<61 "0.4C-,61 ;JH1.,:-# '()ก,=-$$=-U:-@-$*=-1@-*AG/=;<:-/-ก0?*+:&
;0K)61ก-0PWกQ-$A4%#.$-/5,-ก5,-#'-1@($3-JF&.0%E1&%E& F&$%&&(E;/K61G'#กH6-44?G/=;5H&.$-/LC-.%T<61ก-0
PWกQ-$A4%#F&;0K)61"%1ก,=-$ F&>0?;'P'()J%Y&-2,:$89:M0A5-0/%ก4?/61ก-0XOGก, !"#/61G>UW1ก-0J%Y&-;P0QRกA44-ก
R-&@($3-J 2,?/($AL%#'%P&OF&ก-0&C-'0%J#-ก0700/@-*A/-F@:F5:;กA">0?!#@&OF&;@A1;P0QRกA4 ZW)15-ก/(ก-0PWกQ-$A4%#
/-ก<WE&กH4?'C-F5:'0-M$=-#%1/(61.O.$-/09:6(ก/-ก/-#'()06ก-0.:&5-.C-*6M6#9= U:-F&@=$1 100 >D'()8=-&/-&%ก$A4%#G'#
L-/-0UPWกQ-$A4%#2,?0$M0$/61.O.$-/09:;ก()#$ก%M'0%J#-ก0@($3-JG$:/-กก$=-&(E L%1./G'#กH.14?/(4A*LC-&Wก;ก()#$ก%M
ก-06&+0%กQO'0%J#-ก0700/@-*A/-กก$=-&(E2,?กH.14?G/=/(ก-0L9T;L(#'0%J#-ก0@($3-J6#=-10+&201F&@=$15,-#LAM>D'()
8=-&/- 2,?.14?G/=*:61ก%1$,ก%M>ST5-3-$?!,ก0:6&/-ก"%1;@=&'();>N&6#9=F&>S44+M%& 

ก-0"C-;&A&1-&<61!.01ก-0 BRT '()8=-&/- G":L&%ML&+&ก-0PWกQ-$A4%#.$-/5,-ก5,-#@($3-J<61>0?;'P
/-กJ6L/.$0 2*=กH#%1/(>ST5-2,?6+>L00.6#9=/-ก '()LC-.%T .K6 4C-&$&&%ก$A4%#":-&.$-/5,-ก5,-#'-1@($3-J/(&:6#
;กA&G> ;/K)6;'(#Mก%M4C-&$&>ST5-2,?!4'#O$A4%#'()#%1/(6#9=/-ก 2*=F&>S44+M%&/(&%ก$A4%#0+=&F5/=;0A)/;<:-/-L9=$1ก-0$A4%#/-ก
<WE& 4W16#-ก4?i-กG$:$=-&%ก$A4%#0+=&F5/=.$0ก,%MG>.A"'M'$&2,?.:&5-*%$;61$=-;0-;>N&&%ก$A4%#40A150K6G/= 50K6
JA4-0X-F&LA)1*=-1d '()G":'C-/-2,:$$=-/(6?G0'()@6M50K6L&F4 50K6*01ก%MJ0L$00.O<61*&;61 ;J0-?F&ก-0'C-1-&$A4%#
&%E&G/=.$0.C-&W1UW1@K)6;L(#12,?;1A&'61;>N&5,%ก 2*=.$0'C-1-&$A4%#":$#F40%ก2,?/(.$-/L+<ก%M1-&'()*&;61'C- 

4-ก>0?LMก-0XO<61!.01ก-0 BRT JM$=-&%ก$A4%#4C-&$&G/=&:6#G/=G":'C-1-&$A4%#F&;0K)61'()*%$;61@6M 2,?
L&F4 50K6*-/P%ก#3-J2,?.$-/L-/-0U'()*&;61/(6#9= 2*=/%ก'C-$A4%#*-/ก0?2L&A#/ 50K6'C-*-/25,=1'+&'()/( F&L=$&
<61!.01ก-0 BRT 4?/+=1L&%ML&+&.&'()/(.$-/0%ก50K6@6M1-&$A4%#'()*&;61'C- ;@=& ;0K)61GL:;"K6&2,?กAE1กK6  8/*:61F@:
;$,-#-$&-&ก$=- 10 >D'()J#-#-/2&?&C-@%ก@$&F5:.&5%&/-L&F4F&;0K)61&(E2*=กH#%1!@."('()L-/-0U@%ก@$&F5: P."0.
L/P%ก"Ae >ST5- ก%M.X?2,?89:;@()#$@-T4-ก*=-1>0?;'PG":;0A)/1-&PWกQ-$A4%#GL:;"K6&2,?กAE1กK6;/K)6>D'()2,:$&(E;61 2,?
G":8,"(;กA&.-";J0-?G":.:&JM@&A"F5/=5,-#@&A"'()/(.$-/LC-.%T'-10?MM&A;$P2,?;P0QRกA4<61@+/@&':61UA)& ZW)1
*=6G>4?'C-F5:.&'()L&F4;0K)61GL:;"K6&2,?กAE1กK6;<:-/-'C-1-&$A4%#ก%&/-ก<WE& ;J0-?/(!4'#O$A4%#'()&=-PWกQ-6#9=5,-#;0K)61 
;@=& .$-/LC-.%T*=60?MM&A;$P .$-/Z%MZ:6&F&ก-0#=6#Z-กJK@ 2,?ก-0<%MU=-#/9,'();>N&>+j#700/@-*A ;J0-?h?&%E&4W1
J64?L0+>G":$=-ก-0'C-1-&$A4%# .$0'C-F&LA)1'()*&;61U&%"2,?'C-":$#F40%ก U:-@6MLA)1F"กH.$0'C-$A4%#F&;0K)61&%E& G/=.$0
G>ik&'C-F&LA)1'()*&;61G/=0%ก ;/K)6/(.$-/0%ก6#=-140A14%1F&1-&'()'C- 8,L%/l'7Ae2,?.$-/LC-;0H4กH4?*-//- 2,?4?'C-F5:
;กA".$-/ก:-$5&:-'-1$A@-ก-02,?F&6-@(J&%ก$A4%#6#=-12&=&6& ZW)1!.01ก-0 BRT #A&"(2,?J0:6/'()4?F5:ก-0L&%ML&+&
&%ก$A4%#F&2&$'-1"%1ก,=-$ 

LC-50%M;0K)61;P0QRกA4 L%1./ 2,?39/A>STT-':61UA)& >S44+M%&/(ก-0'C-$A4%#F&":-&&(E.=6&<:-1&:6# "%1&%E& .$0;0=1
L=1;L0A/1-&":-&&(EF5:/-ก<WE& ;JK)6F5:@+/@&':61UA)&G":/61;5H&.$-/LC-.%T 2,?*0?5&%กF&.+X.=-<6139/A>STT-@-$M:-&
2,?'0%J#-ก0@($3-J'()/(6#9=;J0-?;0K)61<61'0%J#-ก0700/@-*A 50K6;0K)61.$-/5,-ก5,-#'-1@($3-JF&>0?;'PG'# 
UK6$=-;>N&;0K)61'()"(2,?/(.$-/;5/-?L/'()L+"LC-50%Mก-0J%Y&-':61UA)&2,?ก-0PWกQ-<61;#-$@&.$M.9=ก%Mก-0J%Y&-
;P0QRกA42,?L%1./@+/@&':61UA)&*-/>0%@T-;P0QRกA4J6;J(#1 ;&K)614-ก>0?;'PG'##%1/(.$-/6+"/L/M90XO<61
'0%J#-ก0@($3-JZW)1;>N&'+&'-1700/@-*A'(),EC-.=- 6(ก'%E1#%1/(39/A>STT-':61UA)& ZW)1;>N&'+&'-1L%1./'()M00JM+0+QG'#G":
L0:-1L00.O2,?L%)1L/G$:F5:;0-/-;>N&;$,-#-$&-& ZW)1L?':6&F5:;5H&UW1$AU(@($A*2,?0-ก;51:-<6139/A>STT-G'#F&6"(* 
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LC-50%M$A'#-P-L*0O#+.F5/= 4?;5H&$=-@-$*=-1@-*A;>N&89:>0?"AQRO.A".:&LA)1*=-1d <WE&/-/-ก/-#;JK)6F@:
L0:-1L00.O>0+12*=1ก-0"C-01@($A*2MM /0�1.��.�2"#3  .&G'#G":G>;,(#&2MM*-/!"#ZKE65-2,?&C-;<:-/-F@: *-/$AU(
@($A*<61*=-1@-*A*-/ก0?2L'+&&A#/2,?$%*U+&A#/6#=-1G/=0?/%"0?$%1 &%)&;>N&LA)1'()M=1M6ก$=-.&G'##%1*:61;"A&*-/5,%1
*=-1@-*A6#9=;L/6 2*='()40A12,:$ >0?;'PG'#UK6$=-;>N&25,=1PWกQ-$A4%#'()"(;J0-?/(.$-/5,-ก5,-#'-1@($3-J2,?/(
0?MM&A;$P*=-1d F&@+/@&':61UA)&ZW)1/(.$-/L%/J%&7Oก%M$AU(@($A*'()J6;J(#1 0$/'%E1;ก()#$!#1ก%M$%Y&700/2,?4-0(*
>0?;JX( '();>N&0-กR-&LC-.%T<61 /�.�2"#0�1.�3  

/&+Q#OF&#+.20กd G":;0(#&09:700/@-*A2,?/($AU(@($A*ก-06#9=ก-0กA&'()6A16#9=ก%M'0%J#-ก0@($3-J6#=-1J66#9=J6
กA&2,?J6;J(#1ก%Mก-0"C-01@($A*  2*=;/K)6/(ก-0J%Y&-$A'#-P-L*0O2,?;'.!&!,#(4&;กA"ก-0>mA$%*A'-16+*L-5ก00/ 
'-1ก-02J'#O 2,?'-1ก-0;กQ*0F&#+!0>2,?F&6;/0Aก-'C-F5:;กA"0?MM;P0QRกA4F5/=2MM$%*U+&A#/2,?'+&&A#/ /-ก
<WE& M$กก%M/(.$-/!,32,?.$-/G/=J6;J(#1F&LA)1'()*&/( 4W1'C-F5:;กA"0?MM;P0QRกA4ก0?2L5,%ก2J0=ก0?4-#G>*-/
ก0?2L!,ก-3A$%Y&O 2*=U:-#:6&ก,%M/-"90?MM;P0QRกA4<61G'#F&#+.ก=6& กH4?;5H&$=-M00JM+0+Q<61;0-/+=1;&:&.$-/
J6;J(#12,?6#9=;#H&;>N&L+<F& nL%1./"(o ZW)1J$ก;0-&=-4?G":'M'$&&C-;6-/-;>N&2MM6#=-1<61$A7(.A"2,?$AU(@($A*<61
89:.&F&L%1./G'#F&>S44+M%& 

.$-/5,-ก5,-#'-1@($3-J&%M$=-;>N&0-กR-&LC-.%TF&ก-0;0(#&09:<61/&+Q#@-*A 50K66-4ก,=-$G":$=-;>N&
0-กR-&LC-.%T<61ก-0J%Y&-;P0QRกA4 L%1./ 2,?ก-0PWกQ- !"#;hJ-?F&>0?;'P;<*0:6& 0$/'%E1>0?;'PG'#'()/(
.$-/5,-ก5,-#'-1@($3-JL91  .14?*:61i-ก.$-/5$%1F&ก-0J%Y&-61.O.$-/09:":-&*=-1d "%1ก,=-$G$:ก%M.X-4-0#O 
&%ก$A4%# &%กPWกQ- 2,?'+ก'=-&'()/(L=$&;ก()#$<:61F5:@=$#ก%&6&+0%กQO2,?F@:>0?!#@&O4-ก'0%J#-ก0@($3-J;JK)6ก-0J%Y&-
'()#%)1#K&M&JKE&R-&<61;P0QRกA4J6;J(#1  

J0?M-'L/;"H4J0?;4:-6#9=5%$G":;L"H4G>;#()#/;#(#&JLก&Aก0'%)$>0?;'P '01'6"J0?;&*0;5H&.$-/
5,-ก5,-#'-1@($3-Jก%M$AU(@($A*<61@-$M:-& 2,?.$-/LC-.%T<61.$-/5,-ก5,-#'-1$%Y&700/F&2*=,?':61UA)& 
J0?61.O'01;<:-J0?'%#F&;0K)61.$-/5,-ก5,-#'-1@($3-J;>N&6#=-1"( 'C-F5:;กA"ก-0J%Y&-!.01ก-0J0?0-@"C-0A
/-ก/-# <WE&6#9=ก%M>S44%#'-1ก-#3-J2,?@($3-J<61':61UA)&&%E&d *-/5,%ก>0%@T-;P0QRกA4J6;J(#1 

'=-&'()/(.$-/>0?L1.O4?;<:-0=$/'C-กA4ก00/50K6'C-$A4%#ก%M!.01ก-0 BRT กH#A&"('()4?F5:ก-0L&%ML&+& 
!.01ก-0 BRT /(1-&$A4%#5,-#ก,+=/F5:'=-&;,K6ก*-/.$-/@6M2,?.$-/U&%"50K6.$-/L&F4<61'=-& ;@=& @+"
!.01ก-0$A4%#6+'#-&25=1@-*A;<-&%& 1-&$A4%#F&6+'#-&25=1@-*A5-"<&6/-5/9=;ก-?'?;,F*: 1-&$A4%#":-&;P0QRกA4-
L%1./-39/A>STT-':61UA)& 1-&$A4%#":-&L-50=-# 4+,A&'0(#O JK@ L%*$O 2,?0?MM&A;$P*=-1d '%E1M&Mก2,?F&&EC- 

ก-0>0?@+/$A@-ก-0>0?4C->D!.01ก-0 BRT .0%E1'() 11 ;>N&;$'(25=1ก-0;0(#&09:2,?.$-/0=$//K6F&ก-0'C-$A4%# 
8/5$%1$=-'+ก'=-&.1G":0%M.$-/09: <:6.A";5H& 2,?<:6;L&62&?F&21=/+/*=-1d UW12/:$=-.=6&<:-1#-ก'()4?;@K)6/!#1;>N&
61.O.$-/09:'%E15/"2*=กH;@K)6$=-'=-&.1L-/-0U&C-ก,%MG>'M'$& 2,?JA4-0X-$=-4?@=$#ก%&50K60=$/ก%&'C-1-&$A4%#6?G0
G":M:-1 3-#F*:LU-&ก-0XO<61M:-&;/K61F&>S44+M%&&(E 2,?กH;@K)6$=-U:-'=-&G":&C-ก,%MG><M.A"2,?JA4-0X-'M'$&6#=-1
06M.6MกH4?L-/-0U&C-G>L9=2&$.A"2,?5,%กก-0'C-1-&$A4%#F&2&$'-1'()U9ก*:612,?;5/-?L/ก%MLU-&3-J<61'=-& 
50K6L-/-0U&C-G>L9=5,%กก-0"C-01@($A*2MM;P0QRกA4J6;J(#1M&R-&.$-/5,-ก5,-#'-1@($3-JG":6#=-1/(.$-/L+< 
L+"':-#&(E 8/<6<6M.+X'=-&'%E15,-#2,?'+กip-#'();ก()#$<:61 '%E1&%ก$A4%# &ALA* &%กPWกQ- 2,?$A'#-ก0'+ก'=-& *,6"4&
89:L&F4'%)$G>'()5=$1F#F&.$-/5,-ก5,-#'-1@($3-J<61G'# 2,?G":/-0=$/กA4ก00/2,ก;>,()#&;0(#&09: 0=$/;L&6
<:6.A";5H&*=-1d 6#=-1L0:-1L00.O2,?;>N&>0?!#@&O6#=-1#A)1 8/<6<6M.+X/5-$A'#-,%#0-@3%m6+"07-&( '();>N&;4:-3-J
0=$/ 2,?<6F5:'+ก'=-&;"A&'-1ก,%M39/A,C-;&- !"#L$%L"A3-J 2,?5$%1$=-4?G":JMก%&F5/=F&ก-0>0?@+/.0%E1*=6G> 8/<6
>I"ก-0>0?@+/$A@-ก-0>0?4C->D!.01ก-0 BRT .0%E1'() 11 G$: X '()&(E L$%L"(.0%M 
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กําหนดการ 

การประชุมวิชาการประจําปโครงการ BRT ครั้งที่ 11 

ภาวะโลกรอนกับผลกระทบตอความหลากหลายทางชีวภาพของไทย :  
ภาวะคุกคาม การวิจัย และบริหารจัดการ 

Global Warming Impact on Thai Biodiversity : Threat, Research and Management 

วันท่ี 15-18 ตุลาคม 2550 ณ หองฟาหลวง โรงแรมนภาลัย จังหวัดอุดรธานี 
จัดโดย โครงการพัฒนาองคความรูและศึกษานโยบายการจัดการทรัพยากรชีวภาพในประเทศไทย (โครงการ BRT)  

และมหาวิทยาลัยราชภัฏอุดรธานี 

 
วันจันทรท่ี 15 ตุลาคม 2550 
08.00-09.00 ลงทะเบียน 
09.00-09.30 พิธีเปดประชุม โดย ฯพณฯ อําพล เสนาณรงค องคมนตรี 

ศ.วิสุทธิ์ ใบไม ผูอํานวยการโครงการ BRT กลาวรายงาน 
กลาวเปดการประชุม โดย ฯพณฯ อําพล เสนาณรงค องคมนตรี 
กลาวตอนรับ โดย อธิการบดีมหาวิทยาลัยราชภัฏอุดรธานี 

09.30-10.15  บรรยายพิเศษ โดย ฯพณฯ อําพล เสนาณรงค องคมนตรี 
10.15-10.25 การแสดงลํากลอนเรื่องความหลากหลายทางชีวภาพ โดย หมอลําบุญชวง เดนดวง, หมอลําแคน และ

การแสดงรําเทิดพระเกียรติ “รวมใจไทยส่ีภาค” 
10.25-11.00 อาหารวาง 
11.00-11.40 บรรยายพิเศษ “การเปล่ียนแปลงระบบนิเวศและผลกระทบตอความหลากหลายทางชีวภาพและภูมิ

ปญญาทองถ่ินในแถบอนุภาคลุมน้ําโขง” โดย ศ.ยศ สันตสมบัติ ศูนยศึกษาความหลากหลายทาง
ชีวภาพ มหาวิทยาลัยเชียงใหม 

11.40-12.20 บรรยายพิเศษ “ทิศทางการดําเนินงานของโครงการ BRT ทามกลางส่ิงแวดลอมท่ีแปรเปล่ียน”     
โดย ศ.วิสุทธิ์ ใบไม ผูอํานวยการโครงการ BRT 

12.20-13.10 อาหารกลางวัน 
13.10-13.40 บรรยายพิเศษ “พฤกษาฤามอดมวยดวยโลกรอน (Plants and Climate Change)” ดร.วีระชัย ณ นคร 

องคการสวนพฤกษศาสตรสมเด็จพระนางเจาสิริกิต์ิ 
13.40-13.50      ชมวีดีโอ “ปาเมฆ, ภาวะคุกคาม และโลกรอน” 
13.50-14.20 บรรยายพิเศษ “วิจัยภาวะโลกรอน : กรณีศึกษาปาเมฆ” โดย ผศ.มัลลิกา เจริญสุธาสินี มหาวิทยาลัย

วลัยลักษณ 
14.20-14.50 บรรยายพิเศษ “Monitoring plant-animal interaction for climate change” โดย คุณอนุตรา ณ ถลาง 

ศูนยพันธุวิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ (ไดรับรางวัล The 2007 UNESCO MAB Young 
Scientist’s Award) 

14.50-15.20 อาหารวาง 
15.20-16.30 เสวนา “ภาวะโลกรอนกับผลกระทบตอความหลากหลายทางชีวภาพในทองถ่ิน” โดย รศ.สมศักด์ิ  

สุขวงศ RECOFTC, คุณนิคม พุทธา และคุณกัลกีย เมฆตันตคุปต โครงการจัดการลุมแมน้ําปง
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ตอนบน, คุณสอิ้ง ประสงคศิลป ผูใหญบาน จังหวัดระยอง และคุณพิศิษฐ ชาญเสนาะ สมาคมหยาดฝน 
จังหวัดตรัง ดําเนินรายการโดย คุณประพจน ภูทองคํา บริษัทว็อชด็อก จํากัด 

16.30-18.00 ชมโปสเตอรและนิทรรศการ 
18.00-21.00 งานเล้ียงรับรอง “มวนซื่น โฮแซว จ้ําแจว โฮมแลง” โดย ผศ.วิเชฏฐ คนซื่อ และคณะ  

การแสดงขบวนแหบายศรีสูขวัญ, ขบวนแหบุญบองไฟ, รําเรียกขวัญ, รําเพลินนกยูงลําแพน, เซิ้งเจาทุย 
และรําของดีศรีอุดร โดย คณาจารยและนิสิตนักศึกษา มหาวิทยาลัยราชภัฏอุดรธานี  

 
วันอังคารท่ี 16 ตุลาคม 2550 
09.00-09.40 บรรยายพิเศษ “Review of Avian Ecology and Biodiversity in Thailand” โดย Mr.Philip Round

มหาวิทยาลัยมหิดล 
09.40-10.10 บรรยายพิเศษ “เสนทางวิจัยไรน้ํานางฟาสูธุรกิจ SME และความสําเร็จในระดับโลก” โดย ศ.ละออศรี 

เสนาะเมือง มหาวิทยาลัยขอนแกน 
10.10-10.40 เสนอผลงานวิจัย “ไมรัก : ภูมิปญญา ภาวะคุกคาม และการอนุรักษ” โดย ดร.กองกานดา ชยามฤต 

กรมอุทยานแหงชาติ สัตวปา และพันธุพืช 
10.40-11.10 อาหารวาง 
11.10-11.40 บรรยายพิเศษ “งานวิจัยทะเลทีห่มูเกาะทะเลใต” โดย ผศ.อัญชนา ประเทพ มหาวิทยาลัยสงขลานครินทร 
11.40-12.10 บรรยายพิเศษ “Crisis of Biodiversity Research in Thailand” โดย Prof.Warren Y. Brockelman

ศูนยพันธุวิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ 
12.10-13.30 อาหารกลางวัน 
13.30-16.30 การประชุมกลุมยอย : การประชุมวิชาการประจําปโครงการ BRT ครั้งท่ี 11 

กลุมยอยท่ี 1 จุลินทรียและการใชประโยชน ดําเนินรายการโดย คุณวันเชิญ โพธาเจริญ ศูนยพันธุ
วิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ 

 กลุมยอยท่ี 2 สัตว : งานวิจัยพื้นฐานท่ีนําไปสูการพัฒนาตอยอด ดําเนินรายการโดย รศ.สมศักด์ิ 
ปญหา จุฬาลงกรณมหาวิทยาลัย 
กลุมยอยท่ี 3 พืช : Flora of Thailand ดําเนินรายการโดย ดร.กองกานดา ชยามฤต กรมอุทยาน
แหงชาติ สัตวปา และพันธุพืช 

 กลุมยอยท่ี 4 ระบบนิเวศปาและทะเล : วิจัยโลกรอนใหสัมฤทธ์ิผล ดําเนินรายการโดย ผศ.มัลลิกา 
เจริญสุธาสินี มหาวิทยาลัยวลัยลักษณ และผศ.อัญชนา ประเทพ มหาวิทยาลัยสงขลานครินทร 
กลุมยอยท่ี 5 เศรษฐกิจ สังคม และภูมิปญญาทองถิ่น : การวิจัยชุมชนเพื่อการพัฒนาท่ียั่งยืน   
โดย คุณสมหญิง สุนทรวงษ RECOFTC 

 
วันพุธท่ี 17 ตุลาคม 2550 
09.00-09.30 บรรยายพิเศษ “ประวัติศาสตรความรวมมือการศึกษาความหลากหลายทางชีวภาพ ไทย-เดนมารก” 

โดย ดร.จําลอง เพ็งคลาย กรมอุทยานแหงชาติ สัตวปา และพันธุพืช 
09.30-10.00 บรรยายพิเศษ “ไดโนเสารและฟอสซิลแหลงใหมในภาคอีสาน” โดย ดร.วราวุธ สุธีธร กรมทรัพยากรธรณี 
10.00-10.30 บรรยายพิเศษ “กิ้งกือและไสเดือน : เพ่ือนผูสรางทรัพยในดิน” โดย รศ.สมศักด์ิ ปญหา จุฬาลงกรณ

มหาวิทยาลัย 
10.30-11.00 อาหารวาง 
11.00-11.30 บรรยายพิเศษ “สาหราย : ขุมทรัพยของประเทศไทย” โดย ดร.อาภารัตน มหาขันธ สถาบันวิจัย

วิทยาศาสตรและเทคโนโลยีแหงประเทศไทย 



 

บันทึกการประชุมวิชาการประจําปโครงการ BRT ครั้งท่ี 11  
15-18 ตุลาคม 2550 จังหวัดอุดรธานี 
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11.30-12.00 บรรยายพิเศษ  “สังคมของเชื้อรา ” โดย  ดร .สายัณห  สัมฤทธิ์ผล  ศูนย พันธุ วิศวกรรมและ
เทคโนโลยีชีวภาพแหงชาติ 

12.00-12.30 บรรยายพิเศษ “ศักยภาพและการใชประโยชนของมะลิพ้ืนเมืองในประเทศไทย” โดย ดร.ปยะ       
เฉลิมกล่ิน สถาบันวิจัยวิทยาศาสตรและเทคโนโลยีแหงประเทศไทย 

12.30-13.30 อาหารกลางวัน 
13.30-14.00 บรรยายพิเศษ “เหมืองแรเกลือหินกับความพยายามของบริษัทพิมายในการฟนฟูพ้ืนท่ีดินเค็ม”  

โดย ดร.เฉลิมพล เกิดมณี ศูนยพันธุวิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ เจาของรางวัลงานวิจัย
ดีเดนดานการเกษตรประจําป 2550 ของกระทรวงเกษตร ปาไม และประมง (MAFF) ประเทศญี่ปุน 
(Japan International Award 2007 of Agricultural Researchers) 

14.00-14.30 บรรยายพิเศษ “การศึกษาความหลากหลายทางชีวภาพขั้นพ้ืนฐานนอกหองเรียน : กรณีศึกษาจาก 
WWF Conservation Program” โดย รศ.ปรีชา ประเทพา สถาบันวิจัยวลัยรุกขเวช มหาวิทยาลัย
มหาสารคาม 

14.30-15.00 แจกรางวัลโปสเตอรดีเดน โดย ศ.วิสุทธิ์ ใบไม 
 สรุปและปดการประชุม โดย ศ.วิสุทธิ์ ใบไม 
 
วันพฤหัสบดีท่ี 18 ตุลาคม 2550   ทัศนศึกษาความหลากหลายทางชีวภาพ 

 ชมศิลปวัฒนธรรมและความหลากหลายทางชีวภาพและวัฒนธรรมทองถ่ินของชาวลาว 
 หนองหานกุมภวาป จังหวัดอุดรธานี 
 บานเชียง จังหวัดอุดรธานี 
 ภูหินลาดชอฟา จังหวัดหนองบัวลําภู 

 
----------------------------------------------------------------------
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กําหนดการ 
การประชุมกลุมยอย : การประชุมวิชาการประจําปโครงการ BRT ครั้งที่ 11 

วันอังคารท่ี 16 ตุลาคม 2550 เวลา 13.30-16.30 น. 
ณ โรงแรมนภาลัย จังหวัดอุดรธานี 

 

กลุมยอยท่ี 1 จุลินทรียและการใชประโยชน 
ดําเนินรายการโดย คุณวันเชิญ โพธาเจริญ ศูนยพันธุวิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ 

13.30-13.40 กลาวเปดการประชุม โดย ดร.มาลี สุวรรณอัตถ ศูนยพันธุวิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ 
13.40-14.00 บรรยายเร่ือง “ศักยภาพทรัพยากรจุลินทรียของประเทศไทย” โดย ดร.กัญญวิมว กีรติกร ศูนยพันธุ

วิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ 
14.00-14.20 บรรยายเรื่อง “งานวิจัยท่ีนําไปสูการจดสิทธิบัตรจุลินทรีย Areispir marina” โดย ดร.วัลลภา  

อรุณไพโรจน สถาบันวิจัยวิทยาศาสตรและเทคโนโลยีแหงประเทศไทย 
14.20-14.40 บรรยายเร่ือง “ปญหาโลกรอน : จุลินทรียชวยได” โดย ดร.สมเกียรติ เตชกาญจนารักษ มหาวิทยาลัย

เทคโนโลยีพระจอมเกลาธนบุรี 
14.40-15.00 บรรยายเรื่อง “เครือขายศูนยเก็บรักษาจุลินทรียแหงประเทศไทย” โดย ดร.ณัฏฐิมา โฆษิตเจริญกุล กรม

วิชาการเกษตร 
15.00-16.30 ประชุมสมาชิกชมรมพัฒนาทรัพยากรจุลินทรีย โดย ดร.สมศักด์ิ ศิวิชัย ศูนยพันธุวิศวกรรมและ

เทคโนโลยีชีวภาพแหงชาติ  

กลุมยอยท่ี 2 สัตว : งานวิจัยพื้นฐานท่ีนําไปสูการพัฒนาตอยอด 
ดําเนินรายการโดย รศ.สมศักดิ์ ปญหา จุฬาลงกรณมหาวิทยาลัย 

13.30-14.00 บรรยายเรื่อง “Biodiversity and New Scientific Knowledge: The Case of Freshwater Bryozoans in 
Thailand” โดย Dr.Thimothy S. Wood, Wright State University, USA 

14.00-14.20 บรรยายเรื่อง “ไสเดือนดิน : โรงงานผลิตปุยธรรมชาติ การวิจัยจากระดับฐานรากถึงการวิเคราะห
ความสัมพันธของชีวิต โครงการวิจัยระดับปริญญาตรี” โดย นางสาวนพัต จันทรวิสูตร จุฬาลงกรณ
มหาวิทยาลัย 

14.20-14.40 บรรยายเร่ือง “การใชประโยชนจากลําแสงซินโครตอนในการวิจัยทางอนุกรมวิธานและวิวัฒนาการ : 
กรณีหอยทากจิ๋ว” โดย ดร.ปโยรส ทองเกิด จุฬาลงกรณมหาวิทยาลัย 

14.40-15.00 บรรยายเรื่อง “การโคลนยีนท่ีกําหนดการสรางเปปไทดตานจุลินทรียจากกบบางชนิดในวงศ Ranidae ท่ี
พบในประเทศไทย” โดย ดร.ภัทรดร ภิญโญพิชญ จุฬาลงกรณมหาวิทยาลัย 

15.00-15.30 บรรยายเรื่อง “Tigers Forever Program: An approach to conserve tigers in Asia over the next 
decade” โดย ดร.อนรรฆ พัฒนวิบูลย สมาคมอนุรักษสัตวปา (WCS) ประเทศไทย 

15.30-16.20 การอภิปรายเรื่อง “เมื่อกลวยไมและหอยทากไทยกลายเปนจําเลยของสหรัฐอเมริกา” โดย คุณสุวิทชัย 
แสงเทียน เครือขายวิสาหกิจกลวยไมคุณภาพ (Orchid Cluster), คุณชัยอนันต สุวรรณมาศ ผูจัดการ
บริษัท Orchid Auction (ผูสงออก) และดร.จุลภาค คุนวงศ มหาวิทยาลัยเกษตรศาสตร ดําเนินรายการ
โดย รศ.สมศักด์ิ ปญหา จุฬาลงกรณมหาวิทยาลัย 

16.20-16.30 ชม VCD นําเสนอการเปนเจาภาพจัดการประชุม WCM 2010 : The World Congress of Malacology 
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กลุมยอยท่ี 3 พืช : Flora of Thailand 
ดําเนินรายการโดย ดร.กองกานดา ชยามฤต กรมอุทยานแหงชาติ สัตวปา และพันธุพืช 

13.30-13.40 กลาวเปดการประชุม โดย ดร.กองกานดา ชยามฤต กรมอุทยานแหงชาติ สัตวปา และพันธุพืช 
13.40-14.20 บรรยายเรื่อง “ทําไมตองเรงทํา Flora of Thailand” โดย ดร.กองกานดา ชยามฤต กรมอุทยาน

แหงชาติ สัตวปา และพันธุพืช 
14.20-15.00 บร ร ย า ย เ รื่ อ ง  “พั น ธุ ไ ม ใ ห ม มี วิ ธี ก า ร ศึ กษ า อย า ง ไ ร ” โ ด ย  ร ศ .กิ ติ เ ชษ ฐ  ศ รี ดิ ษ ฐ 

มหาวิทยาลัยสงขลานครินทร 
15.00-16.30 ประชุมสมาชิกชมรมพฤกษศาสตร โดย ศ.ประนอม จันทรโณทัย ศูนยอนุกรมวิธานประยุกต 

มหาวิทยาลัยขอนแกน 

กลุมยอยท่ี 4 ระบบนิเวศปาและทะเล : วิจัยโลกรอนใหสัมฤทธ์ิผล 
ดําเนินรายการโดย ผศ.มัลลิกา เจริญสุธาสินี มหาวิทยาลัยวลัยลักษณ และ ผศ.อัญชนา ประเทพ  
มหาวิทยาลัยสงขลานครินทร 

13.30-14.10 บรรยายเรื่อง "Methodological considerations when studying climate change and wildlife" 
โดย Dr.George Gale มหาวิทยาลัยเทคโนโลยีพระจอมเกลาธนบุรี  

14.10-14.50 บรรยายพิเศษ “ความสําคัญของขอมูลทางกายภาพกับการวิจัยภาวะโลกรอน” โดย ผศ.กฤษณะ
เดช เจริญสุธาสินี มหาวิทยาลัยวลัยลักษณ 

14.50-15.05 พักรับประทานอาหารวาง 
15.05-15.45 บรรยายเรื่อง “กรอบงานวิจัยนิเวศวิทยาปาเมฆเขานัน” โดย ผศ.มัลลิกา เจริญสุธาสินี มหาวิทยาลัยวลัยลักษณ 
15.45-16.25 บรรยายเรื่อง “กรอบงานวิจัยนิเวศวิทยาทะเลท่ีหาดขนอม-หมูเกาะทะเลใต” โดย ผศ.อัญชนา  

ประเทพ มหาวิทยาลัยสงขลานครินทร 
16.25-16.30 สรุปการประชุม 

กลุมยอยท่ี 5 เศรษฐกิจ สังคม และภูมิปญญาทองถิ่น : การวิจัยชุมชนเพื่อการพฒันาท่ียั่งยืน 
ดําเนินรายการโดย คุณสมหญิง สุนทรวงษ RECOFTC 

13.30–13.40 กลาวเปดประชุม โดย คุณสมหญิง สุนทรวงษ RECOFTC 
13.40-14.00 เสนอผลงานวิจัยเรื่อง “การสํารวจผลิตผลของปาและกึ่งของปาท่ีกินไดในระบบตลาดเทศบาลนคร

ขอนแกน” โดย นางสาวยูโกะ ชิราอิ โครงการ BRT 
14.00-14.20 บรรยายเร่ือง "Species diversity of non–timber forest products in Thong Pha Phum 

plantation, Kanchanaburi" โดย อาจารยจิรนันท ธีรกุลพิศุทธิ์ มหาวิทยาลัยเกษตรศาสตร 
14.20-14.40 บรรยายเรื่อง “กระบวนการสรางนักวิจัยชุมชน” โดย ดร.นิพนธ เอี่ยมสุภาษิต ท่ีปรึกษาโครงการ

ความหลากหลายทางชีวภาพในระบบนิเวศเกษตร 
14.40-15.00 เสนอผลงานวิจัยเรื่อง “การจัดทําแผนอนุรักษกบและการศึกษาปริมาณกบในพ้ืนท่ีนาอนุรักษ 

ตําบลไชยวัฒนา อําเภอปว จังหวัดนาน” โดย นายประเทือง ชาวง้ิว เกษตรกรนักวิจัย จังหวัดนาน 
15.00-15.20 เสนอผลงานวิจัยเรื่อง “งานวิจัยแบบมีสวนรวมของชุมชน ปาประ” โดย นายระวี ถาวร RECOFTC 
15.20-15.30 ถาม-ตอบ บนเวที 
15.30-15.50 บรรยายเรื่อง “Vanishing Ribbons of Life : Thailand’s Riparian Ecosystems” โดย Mr.Kevin 

Kamp, Swiss Agency for Development Cooperation, Lao PDR Cooperation Office 
15.50-16.30 หารือกรอบการวิจัยดานเศรษฐกิจ สังคม ภูมิปญญาทองถ่ิน ในมิติท่ีเกี่ยวของกับการอนุรักษความ

หลากหลายทางชีวภาพ ดําเนินรายการโดย คุณสมหญิง สุนทรวงษ RECOFTC 
------------------------------------------- 
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chwkspn@chiangmai.ac.th 
ชอทิพย  กัณฑโชติ  มข.  043-342908 ตอ 123  087-232-0291  043-364169  
jar_cho@yahoo.com 
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ชอผกา  มวงสุข  มช.  053-221275 ตอ 208  084-008-2337  053-210000  
chorpaka@chiangmai.ac.th 
ชัชฎาพร  มีศรี  มช.         
ชัชวาล  ใจซือ่กุล  จฬ.  02-2185256  086-667-3085  02-2185256  
chatchawan.c@chula.ac.th 
ชัยพิชิต  แสงใหสุข  มร.  02-3108415  081-346-8459  02-310-8415  
sh_chaipichit@yahoo.com 
ชัยโรจน  ใหญประเสริฐ  มวล.  075-672038  086-685-7520  075-672038  
a_cirrus@msn.com 
ชัยอนันต  สุวรรณมาศ  บ.Orchid Auction         
ชาตรี  ชํานาญรักษา  จฬ.  02-2185394  089-812-6348  02-255-0780  
chatree065@hotmail.com 
ชายฉัตร  บุญญานุสิทธ์ิ  มข.    089-844-1133    chaichat2001@yahoo.com 
ชุตินันท  เจริญชัย  มข.    089-715-5261    chuti_aun@yahoo.com 
ชุติมา  ดิษฐประสพ  รร.บานจันทนหอมตาเสก  086-8755380  086-875-5380  045-
662572  cdittaprasop@yahoo.com 
ชุติมา  หาญจวณิช  มข.  043-342908  chuhan@kku.ac.th 
ชุลีพร  บุตรโคตร  นสพ.ขาวสด         
เชาว  มูลศิริ  คก.พท.ชุมน้ําฯ  042-491309  086-071-3116  042-491309   
เชาวรัตน  สุวรรณชัยรบ  มรภ.อุดรธานี         
เชิดศักด์ิ  เก้ือรักษ  มช.  053-943348 ตอ 1133  089-558-5193  053-892259  
kuaraksa@hotmail.com 
เชิดศักด์ิ  ทัพใหญ  มน.  055-261000-4 ตอ 3318,3310  089-460-2648  055-
261000-4 ตอ 3301  chirdsakt@nu.ac.th 
โชคชัย  เกตุสถิตย  มช.         
ไชยา  เพ็งอุน  คก.พท.ชุมน้ําฯ  042-491309  086-034-5337  042-491309  
chaiyap@wwfgreatermekong.org 
ฐณะวัฒน  พิทักษพรปรีชา  มอ.  074-288885  081-698-0047  074-428220  
watwizard13@gmail.com 
ฐาปณี  แสนคําหม่ืน  มช.         
ฐาปนา  ชลธนานารถ  มช.         
ณภัทร  กิตติพนังกุล  มวล.         
ณรงค  รักเคี่ยน  อท.เขานนั  075-672038  086-272-4723  075-672038   
ณัฏฐวดี  ภูคํา  มก.  02-5797610 25614200  087-860-7987  02-561-4287  
natthaini@hotmail.com 
ณัฏฐิมา  โฆษิตเจริญกุล  กรมวิชาการฯ    081-826-9787    n_kosit@hotmail.com 
ณัฐดนัย  ลิขิตตระการ  มช. 086-6715021 086-671-5021  kongerrrr@hotmail.com 
ณัฐดนัย  สันธินันทน  ศฝอ.วนศาสตรฯ    081-385-1744  02-562-0960  
mic_shyshy@hotmail.com 
ณัฐวุฒิ  รุงจินดามัย  BIOTEC  02-5646700 ตอ 3242  089-754-6095 02-564-6707  
nattawut.run@biotec.or.th 
ดวงสมร  กิจโกศล  มรภ.อุดรธานี         
ดาภะวัลย  คําชา  มจธ.  02-4707571  089-577-6418    dapawan@hotmail.com 
ดาริกา  วสุนธรากุล  มท.  074-443966  089-732-0447  074-443966  
vdarika@gmail.com 
ดํารงค  โลหะลักษณาเดช  มทร.ตรัง  075-274151-8  081-448-4372  075-274159  
dumronglo@yahoo.co.th 
เดือนนภา  คงเพชร  รร.ชุมชนบานบางโหนด  075-528041  086-596-9372  075-
528041  banbangnod@gmail.com 
ตะวันชัย  ปนขยัน  มช.         
ถมรัตน  ชัชวาลย  มช.  053-941950  089-631-5090  053-941949  
liewtam@yahoo.com 
ทรงยศ  กุลสุทธ์ิ  มช.         
ทวีศักด์ิ  บุญเกิด  จฬ.  02-2185505  086-710-2560  02-218-5502  
Thaweesakdi.B@chula.ac.th 
ทศวรรณ  เทวกุล  วังสวนผักกาด    083-113-1013    thoswan@gmail.com 
ทัศนัย  จีนทอง  อพวช.  02-5779999 1501  084-106-8200  02-5779991  
tadsanai_j@hotmail.com 
ทัศนัย  ปญจันสิงห  มรภ.อุดรธานี         
ทัศนีย  เนตรประโคน  รร.บานบุวทิยาสรรค  044-605006  089-573-2990  044-
605006  tat_112503@hotmail.com 
ทัศนียา  วงศจันทร  มพ.  053-851478-86 ตอ 7505  081-035-0762  053-241983  
tik@payap.ac.th 
ทิพยนภา  สุวรรณสนิท  จฬ.  02-2185366  086-019-7207 
thipnapha_6@hotmail.com 
ทิพยวรรณ  สรรพสัตย  จฬ.  02-2185272  089-833-7411  02-218-5276  
tsuppasat@yahoo.com 
ทิพวลัย หมวดทรัพย มอ.074-288514 084-627-3096 074-212917 s4822134@psu.ac.th 

เทพสุดา ลอยจ้ิว จฬ.02-2185394 089-6907069 02-2550780 pueng_thep@hotmail.com 
เทิด  ดิษยธนูวัฒน  มช.         
ธนภูมิ  จามิกรานนท  มช.  081-5312796  081-531-2796  053-892259  
nes_spider@yahho.com 
ธนรรถ  เนียวกุล  สถานีวิทยุศึกษา FM.92         
ธนากร  วงษศา  มน.  055-261000 ตอ 3301    055-261000 ตอ 3310   
ธนิษฐา  มาลัยวรรณ  มช.         
ธรรมศักด์ิ  ยีมิน  มร.  02-3108415  081-842-3056  02-310-8415  
thamasakyeemin@yahooo.com 
ธวัชชัย  จํารัสแสง  มท.  074-311885-9 ตอ 2223  089-733-8970  074-443966  
jtawatchai@hotmail.com 
ธวัชชัย  วงศประเสริฐ  กรมอุทยานสัตวปาฯ  02-5614292-3 ตอ 466  086-004-8144 
02-5614824  noemail 
ธวัชชัย  สุมประดิษฐ  มน.  055-261000-4 ตอ 4604,4704  083-293-4218  055-
261197  tsumpradit@yahoo.com 
ธัชคณิน  จงจิตวิมล  มน.  055-261000 ตอ 3332  086-676-9077  055-261000 ตอ 
3301  touchkanin@yahoo.com 
ธัญญา  จ่ันอาจ  อพวช.  02-5779999 ตอ 1507    02-577-9991  
dhanya_ch@yahoo.com 
ธันยชนก  ศิริรักษ  มอ.  074-288885  086-959-5341  074-428220  
Thaunchanok_s@yahoo.com 
ธีรพัชส  ประสานสารกิจ  BIOTEC  02-5646700 ตอ 3450  081-823-4459  02-
5646704  therapat@biotec.or.th 
ธีรวัฒน  บุญทวีคุณ  กรมอุทยานสัตวปาฯ  02-5614292-3 ตอ 470  081-909-0912  
02-5614824  t.boonthavikoon@dnp.go.th 
ธีระ  แซเลี้ยว  อท.เขานัน  085-1050741  085-105-0741  075-672038   
นงคราญ  สระโสม  มอบ.         
นพคุณ  แงวกุดเรือ  รร.ซับสมบูรณพทิยาลัย  043-260109  081-048-6954    
Nop_1331@chaiyo.com 
นพดล  กิตนะ  จฬ.  02-2185370  081-550-9089  02-218-5386  
noppadon.k@chula.ac.th 
นพรัตน  สิทธิวงศ  มช.         
นพัต  จันทรวิสูตร  จฬ.         
นภัสสร  ฉันทธํารงศิริ  มอ.  074-288885  081-891-6312  074-428220  
chananthaporn@hotmail.com 
นราศักด์ิ  ศรียศ  มข.  043-342908 ตอ 123       
นฤมล  ผิวเผ่ือน  มข.  042-415600 (ตอ หองพักอาจายสายวิทย)  086-643-1061  
04241-5699  npiwpuan@yahoo.com 
นฤมล  เสกธีระ  มน.  055-261000 ตอ 2149  089-893-5387  055-261117  
narumol_sek@yahoo.com 
นฤมล  แสงประดับ  มข.  043-342908    043-364169  narumon@kku.ac.th 
นันทวัฒน  ทวีรัตน  อท.เขานนั  089-5937813  089-593-7813  075-672038   
นันทิดา  สุธรรมวงศ  มทร.พัทลุง  074-693992  089-692-8657  074-693995  
nantida63@yahoo.com 
นาตยา  มาลาศรี  มข.  043-342908 ตอ 123       
นารินทร  จันทรสวาง  สวท.  02-5779027  089-964-7587  02-577-9031  
narin_c@tistr.or.th 
นาว ี หนุนอนันต  มอ.  074-288495  089-653-2394  074-288495  
npolyrhachis@hotmail.com 
นิคม พุทธา คก.ลุมน้ําปงฯ 053-455785 081-992-6031 pirgwatershed@yahoo.com 
นิคม  วงศา  มรภ.อุดรธานี         
นิธินาถ  เจริญโภคราช  มรภ.สวนสุนันทา  02-2432243 02-2432246 ตอ 309  081-
701-0718  02-243-2243   
นิธิรัตน อาโยวงษ รร.หนองหวาพิทยาสรรค 044-249090  089-423-9365 044-249090 
นิพนธ  เอี่ยมสุภาษิต  BRT    081-450-2472  02-940-5264  onipon@yahoo.com 
นิพนัธรัชพล  สระทองใจ  มข.  043-342908 ตอ 123       
นิพาดาเรือนแกว  ดิษยทัต  จฬ.  02-2187537  081-445-6375  02-2185386  
nipada.r@chula.ac.th 
นิภาพร  พันธศรี  มอบ.         
นิภาวรรณ  ลาภบญุเรือง  มรภ.อุดรธานี         
นิศานาถ  ละอองพนัธ  กรมชลฯ  02-5842055  089-155-9507  02-584-2055  
nisanartl@yahoo.com 
นิสา  แกวแกมทอง  สกว.  02-2788230    02-278-8225  nisa@trf.or.th 
นิอร คงประดิษฐ  มอ.074-288502 089-785-5700 074-288501 ni_on@hotmail.com 
นุกูล  กุดแถลง  มรภ.มหาสารคาม  043-722118 ตอ 241  085-003-5255  043-
742620  nukoolkudthalang@yahoo.com 
นุกูล  แสงพันธุ  วกท.สุพรรณบุรี  035-595055-6  081-480-1165  035-595-055  
nukul_sae@yahoo.com 
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นุชระพี  จันทรชวย  มวล.  075-672038  089-725-8047  075-672038  
nootrapii@hotmail.com 
เนาวรัตน  เพชรสวัสด์ิ  ชมรมพิทักษทะเลฯ    087-283-4256     
เนาวรัตน  ศัพทะนาวนิ  ปตท.  02-5372191  081-174-3153  02-537-2184  
naovaratana.s@pttplc.com 
บงกช  วิชาชูเชิด  มอ.  074-288507  086-961-1179    wbongkot@yahoo.com 
บรรจบ วงษพิพัฒนพงษ  มรภ.รําไพพรรณี  039-335410 089-938-6150 039-335410  
บังอร  กองอิ้ม  มมส.  043-754245  089-615-6955  043-754245  
kongimb@yahoo.com 
บุญฤดี  อุดมผล  รร.ประถมสาธิต มรภ.สวนสุนันทา  02-2433343  081-935-8720  
02-243-2243  boonrudee2@hotmail.com 
บุญลอม  แกวดอน  รร.ชองเม็กวิทยา  045-318594  084-836-3664  045-318594   
บุญสง  กองสุข  มข.    086-579-7827    tang_soi@yahoo.com 
บุศรา  ลิ้มนิรันดรกุล  มช.  053-221275 ตอ 208  081-716-5105  053-210000  
budsara@chiangmai.ac.th 
เบญจวรรณ  ตื้อตัน  มช.  053-945343  086-658-0499  053-217144  
benjawanck@yahoo.com 
เบญญาภา สังฆรักษ  รร.สุรนารีวิทยา2 044-927070  086-258-5939  044-927071   
ปฏิญญา  วงศฝน  มช.         
ปฐพร  เก้ือนุย  จฬ.  02-2185394  085-892-6521  02-255-0780  
tonguy324@hotmail.com 
ปณรัตน  ผาดี  มรภ.มหาสารคาม  043-725439  087-822-7437  043-725439  
panaratana@hotmail.com 
ปนัดดา  ทาวะรัตน  มมส.         
ปรมาภรณ  เพชรปานกัน  มรภ.นครปฐม 087-077-2047 pp_5094@hotmail.com 
ปรวีร  พรหมโชติ  จฬ.  02-5114161  086-924-5669  02-2185256  
nana_chula@hotmail.com 
ประเทือง  ชาวงิ้ว  ชุมชน จ.นาน         
ประนอม  จันทรโณทัย  มข.  043-342908 ตอ 123  081-739-0421  043-364169  
pranom@kku.ac.th 
ประพจน  ภูทองคํา บ.ว็อชด็อก จํากัด  02-6634064  081-480-7031  02-538-3195  
praphoj@yahoo.com 
ประพันธ  ไตรยสุทธ์ิ  มช.  053-941948  089-6297063  053-941949  
punpun_7@hotmail.com 
ประพันธ  พวงมณ ี กรมสงเสริมฯ  054-785234  087-318-0287  054-785234   
ประภัทศร  ดาบสีพาย  มข.         
ประยงค  อัฒจักร  มนธ.เลยฯ  042-841679  081-965-0569  042-841-679  
at_prayong@hotmail.com 
ประสิทธ์ิ  วังภคพัฒนวงศ  มช.  053-943346  081-568-5563  053-892-259  
prasitwang@yahoo.com 
ประสุข  โฆษวิฑิตกุล  มน.  055-261000-4 ตอ 3350  087-962-4939  055-261000-4 
ตอ 3301  Prasukk@hotmail.com 
ประเสริฐ  คําออน  มช.  053-944052  08-9853-9180  053-222-014  
khamon@chiangmai.ac.th 
ประเสริฐ  ศรีกิติกุลชัย  BIOTEC  02-5646700 ตอ 3525  088-134-0525  02-564-
6707  prasert@biotec.or.th 
ปรัชญา  บัวนาค  มวล.  075-672038  083-599-6968  075-672038  
imlcu9@hotmail.com 
ปรัชญาพร  วันชัย  จฬ.  02-2185260  086-072-6340  02-218-5260  
pr_wanchai@hotmail.com 
ปราณี  นางงาม(ปาลี)  มน.  055-261000-4 ตอ 3320หรือ3302  089-743-5204  
055-261000-4 ตอ 3301  ppalee@hotmail.com 
ปราณี  พัฒนศรีสกุล  กรมวิชาการฯ  02-5491576 ตอ 520  089-927-6397  02-561-
4744  pranipat@yahoo.com 
ปริญ  ตั้งเจริญชัย  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
ปริญญนุช  กลิ่นรัตน  จฬ.  02-2185503  089-159-2922  02-218-5502  
Parinyanoot.K@chula.ac.th 
ปริญญาภรณ  เต็งประเสริฐ  BIOTEC  02-5646700 ตอ 3144  081-537-0818  02-
5646702  pariyaporn.the@biotec.com 
ปรีชา  ประเทพา  มมส.  043-754407  081-872-7734,087-224-6699  043-754407  
preecha.p@msu.ac.th 
ปรียะวุฒิ  วัชรานนท  มข.  043-342908  089-418-7678     
ปวีณา  ไตรเพิ่ม  จฬ.  02-9077070  089-547-5444 paweena2411@yahoo.com 
ปญญา  มาดี  รร.ซับบอนวิทยาคม 089-808-3950 punya_wanwong@hotmail.com 
ปาจรีย  อินทะชบุ  มก.  081-9180250  081-918-0250  pajaree_in@hotmail.com 
ปานมุก  วัชระปยะโสภณ  มช.  053-941948  089-700-9091  053-941949  
panmuk@chiangmai.ac.th 
ปติวงษ  ตันติโชดก  มวล.  075-672602  081-891-3525  075-672604  
tpitiwon@wu.ac.th 

ปยมาศ  นานอก  มมส.  043-754245  089-499-8612  043-754-245  
pnanork@yahoo.com 
ปยวรรณ  เรืองกิจ  มข.  043-342908 ตอ 123       
ปยะ  เฉลิมกลิ่น  สวท.  02-5779004  081-805-9643 02-577-9009 piya@tistr.or.th 
ปยะ  พละคช  รร.ขนอมพิทยา  075-529501  086-691-1085  075-529501  
guninen@hotmail.com 
ปยะธิดา  เยาวลักษณโยธิน  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
ปยะพร  พิทักษตนัสกุล  มรภ.กาญจนบุรี  034-633019  081-684-3280 034-633019  
nok0823@hotmail.com 
ปยะศักด์ิ  คงวิริยะกุล มน. 055-261000 ตอ 3310 089-638-9694 055-261000    
ปโยรส  ทองเกิด  จฬ.  02-2185273  089-149-7791  02-218-5273  
piyorose@hotmail.com 
ปยชนิตว  เกษสุวรรณ  มม.  081-7651674  081-765-1674  02-354-7771-61  
pee_ket@hotmail.com 
ปุณณวิช  เลิศธีรวัฒน  มข.  043-342908 ตอ 123       
ผองพรรณ  ประสารกก  มศว.  02-6641000 ตอ 8108  087-032-8947  02-260-0127 
prasankok@yahoo.com 
ผุสดี  พรหมประสิทธ์ิ  มข.  043-342908 ตอ 123       
พงพนัธุ  ลีฬหเกรียงไกร  มช.         
พงษรัตน  ดํารงโรจนวัฒนา  มบ.  038-745900 ตอ 3090  081-702-6939  038-
393489  pongrat@buu.ac.th 
พงษศักด์ิ  พลเสนา  กรมอุทยานสัตวปาฯ  038-599113  085-153-6364  038-
599113  p_phonsena@yahoo.com 
พงษสิทธ์ิ  ดีศรี  มข.  043-342908 ตอ 123  
พจมาลย  ไชยเจริญ  มรภ.อุดรธานี         
พจีกาญจน  จิระเสถียรพงศ  กสธ. 02-5917808 02-5917808 phajeekan@hotmail.com 
พนมพร  บรรหาร  มรภ.พิบูลสงคราม  055-267080  08-9959-8680  055-26-7081  
kaset@psru.ac.th 
พนิตนาถ  ทันใจ  มวล.         
พยอม  วุฒิสวัสด์ิ  กรมสงเสริมฯ  054-710246 ตอ 17  089-430-4969  054-757278  
w.payorm@yahoo.co.th 
พรพรรณ  ประสาทกุล  รร.ประถมสาธิต มรภ.สวนสุนันทา  02-2432240 ตอ 126  
084-357-0188  02-243-2243   
พรพิมล  พงษออน  มมส.         
พรพิศ  ศรีโบราณ  มรภ.อุดรธานี         
พรรณี  พานทอง  สนผ.  02-2656639    02-265-6638  pp_pannee@yahoo.com 
พรรณี  สอาดฤทธ์ิ  มอ.  074-288067  089-975-4864  074-446682  
phannee.s@psu.ac.th 
พรรัตน  ประสิทธ์ิกุศล  มรภ.กาญจนบุรี  034-534030  081-485-2335  034-534030  
pprasitkusol@yahoo.com 
พฤกษ  จิรสัตยาภรณ  มม. 02-4419594 089-678-5472 pop_env020@hotmail.com 
พฤกษ  ยิบมันตะสิริ  มช.  053-221275 ตอ 209  081-595-8650  053-210000  
phrek@chiangmai.ac.th 
พลอย  สาสนทาญาต ิ มข.  043-342908 ตอ 123       
พัชร  ประเสริฐกุล  BIOTEC  02-5647000 ตอ 5515  081-643-0301  02-5646607  
patchara.pra@biotec.or.th 
พัชราภรณ  บุราณรักษ  มรภ.อุดรธานี         
พัชรีพร  ชาตะกูล  มอ.  074-288885  086-593-9728  074-428220  
nalcy_ph@hotmail.com 
พัฒนพร  รินทจักร  อท.เขานนั  086-5222453  086-522-2453  075-672038   
พันธิตรา  กมล  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
พานทอง  กุลสันติวงศ  มรภ.อุดรธานี         
พาริณี  โลมาอินทร  มรภ.อุดรธานี         
พิชญาภรณ  สุวรรณกูฏ  มอบ.  045-288380  089-191-5529  045-288380  
spitporn@sci.ubu.ac.th 
พิเชฐ  นุนโต  มม.02-2015250  089-117-2306  02-354-7161 
bhichetbio@hotmail.com 
พิทักษ  เสพวิสุทธ์ิ  มช.         
พินิจ  พิกุลนอก  มรภ.นครราชสีมา    08-4036-1880    opium_9@hotmail.com 
พิมพชนก  บัวเพชร  มอ.  074-288507  086-742-3617 pnok_1986@hotmail.com 
พิมพาภรณ  ทองแซม  ชมรมพิทักษทะเลฯ    086-944-6851     
พิลึก  นิลศิริ  รร.เวียงวงกตวิทยาคม  043-438045  081-392-0428  043-438044  
pilukja@hotmail.com 
พิศมัย  เฉลยศักด์ิ  วกท.สุพรรณบุรี  035-595055-6  08-9836-3642  035-595-055  
cphisamai@hotmail.com 
พิศิษฐ  ชาญเสนาะ  สมาคมหยาดฝน  075-219737  081-719-5271  075-219327  
yadfon@loxinfo.co.th 
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พิษณ ุ ไชยมงคล  มช.         
พีรเดช  ทองอาํไพ สกว. 02-2788204  089-442-3450 02-2980476 
peeradet@trf.or.th 
เพ็ญแข  ธรรมเสนานภุาพ  มมส.  043-742135  081-952-0234  043-742135  
penkhae.t@msu.ac.th 
เพ็ญพร  พรรณพิสุทธ์ิ  มรภ.พระนคร  02-5226644  081-849-2691  02-522-6609   
เพียงพักตร  สุขรักษ  จฬ.  02-2185503  081-3663631  02-218-5502  
ppsukk@gmail.com 
ไพบูรณ  เกตวงษา  มข.    089-621-1962    paiget1@yahoo.com 
ภัทรดร  ภิญโญพิชญ  จฬ.  02-2187536  081-552-0015  02-218-7533  
pataradawn@yahoo.com 
ภาคภูมิ  พรมสาร  กรมสงเสริมฯ  054-785234  089-854-4125  054-785234   
ภานุมาศ  จันทรสุวรรณ  อพวช.  02-5779999 ตอ 1503  089-130-9775  02-
5779991  Bhanushine@Yahoo.com 
ภารดี  สุขวาสนะ  มทร.กาฬสินธุ  043-815835  081-729-5683  043-815835  
paradee_02@hotmail.com 
ภาสกร  บุญชาล ี มมส.  043-754245  089-719-7579  043-754245  
K_Phulphong@yahoo.com 
ภูชีวันท  สุริยะวงศ  มช.         
มณฑล  แกนมณ ี สจล.  02-7373000 ตอ 3082  081-430-9096  02-3264099  
kkmontho@kmitl.ac.th 
มณฑล  นอแสงศรี  อสศ.  043-210157  083-343-9671  043-210157 ตอ 122  
norsangsri@yahoo.com 
มณฑา  ผิวดํา  มรภ.อุดรธานี  042-211040 ตอ 207      jutha.s@chaiyo.com 
มนัสว ี อุนขจี  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
มนิต  พลหลา  มวล.  075-672038  086-593-7973  075-672038  
m_pollar@hotmail.com 
มนูญ  ปลิวสูงเนนิ  มจธ.  02-4707559  081-621-4530  02-452-3455  
gi_envi@hotmail.com 
มะฎี  โตะเด็น  มอ.    081-676-8357    dekdon183@hotmail.com 
มัณฑิภา  คําผิว  มข.  043-342908 ตอ 123       
มัลลิกา  เจริญสุธาสินี  มวล.  075-672030  089-470-9504  075-672038  
jmullica@gmail.com 
มานพ  แกวชัด  อท.เขานนั  075-672038  086-283-8612  075-672038   
มานิตา  โมธรรม  มช.         
มาล ี สุวรรณอัตถ  มนธ.สวิตาฯ  02-5797608  081-841-9801     
เมทิน ี วสุนธราวัฒน  มรภ.อุดรธานี         
เมธี  วงศหนัก  อสศ.  053-841000  087-179-6064  053-299754  
metheewong@hotmail.com 
ไมเคิล  โคตา  อพวช.  02-9016856  087-071-9355  02-901-6856  
mikecota@truemail.co.th 
ยศ  สันตสมบัต ิ มช.  053-943564      santasombat@yahoo.com 
ยศเวท  สิริจามร  จฬ.  02-2185503  086-801-2008  02-218-5502  
y_sirichamorn@hotmail.com 
ยุธยา  อยูเย็น  มรภ.สวนดุสิต    081-951-1390    yuttaya20@hotmail.com 
ยุพิน  พิมโคตร  มท.    089-735-0027  074-443966  yuphin@tsu.ac.th 
ยุภาพร  ศิริบัต ิ มช.  053-221275  081-402-6799  053-210000  
siribut_kea@hotmail.com 
ยุวดี  พีรพรพิศาล  มช.  053-941948  081-885-0581  053-941649  
scboi017@chiangmai.ac.th 
เยาวนิตย  ธาราฉาย  มจ.  053-869831  081-783-9421  053-873363  
yaowanit@yahoo.com 
เยาวมาลย  ออนแกว  มอบ.         
เยาวรินทร  นครภักดี  มข.  043-342908 ตอ 123       
เยาวลักษณ  ทองสิมา  มรภ.นครปฐม  034-261065  087-159-7498  034-261065  
tyaowaluck@hotmail.com 
รจนา  กรแกว  มรภ.อุดรธานี         
รชาดา  บัวไพร  รร.ประถมสาธิต มรภ.สวนสุนันทา  02-2432243  089-896-7101  
02-243-2243  jajabinks22@hotmail.com 
ระวี  ถาวร  ศฝอ.วนศาสตรฯ 02-9405700 ตอ 3242  084-675-9779  02-562-0960  
rawee@recoftc.org 
รักถ่ิน  อุทย  มข.  043-342908 ตอ 123       
รังสรรค  เกตุออต  มน.    081-632-7795  02-562-0960  rangsank@gmail.com 
รัชชัช  นัทธี  มรภ.อุดรธานี         
รัชดา  ไชยเจริญ  มข.         
รัชต  โปชยะวณิช  จฬ.  02-2185260  081-259-9341  02-218-5260  
voice_of_anura@hotmail.com 

รัชนี  พุทธปรีชา  มอ.  074-312557  086-966-9648  074-312557  
ratneekorn@hotmail.com 
รัตนกุล  โพธิ  สนง.กทฟ. จ.อุดรธาน ี 042-211199  089-861-9309  042-211199  
addyaddyade 
ราเมศ  ชูสิงห  วกท.สุพรรณบุรี  035-595055-6  086-148-0474  035-595-055   
รุงนภา  วรรณสุทธะ  มอบ.         
รุจินาถ  ศรีวุน  มอ.  074-288521  081-275-0275  074-212917  
srujinard@hotmail.com,rujinard.s@psu.ac.th 
รุสนี เลงเจะ  มอ. 074-288885 081-276-0626  074-428220 roosanee.l@psu.ac.th 
เรืองฤทธ์ิ  พรหมดํา  BRT  075-518383  086-941-5298  075-672604  
r_promdam@yahoo.com 
เรืองวิทย  นามแดง  มข.  043-342908 ตอ 123       
เรืองวิทย  บรรจงรัตน  จฬ.  02-2185503  081-444-8385  02-218-5502  
mbm_r@yahoo.com 
ลลิตา  รัตนสุคนธวงศ  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
ละออศรี  เสนาะเมือง  มข.    089-619-159    la_orsri@kku.ac.th 
ละเอียด  คงกุง  รร.หนองยางพิทยาคม  044-255261  081-360-5363  044-255261  
ead_ju@hotmail.com 
วจิรา  คําดี  มมส.         
วณี  ชูพงศ  มทร.ตรัง  075-773131 ตอ 131  086-689-8006  075-773132   
วนิดา  ศรีสุข  มรภ.นครปฐม    085-289-9557    yaisum_sam@hotmail.com 
วรชาติ  โตแกว  มข.    089-620-4276    pl_kku@yahoo.com 
วรณพ  วิยกาญจน  จฬ.  02-2185395  086-610-1610  02-255-0780  
vvoranop@chula.ac.th 
วรรณภา  สายมาตย  มอบ.    085-094-0861     
วรรณวิภา  ไชยสงคราม มข. 043-342908  083-150-2546 wanwipha_j@yahoo.com 
วรวุฒิ  ศรีโพธ์ิ  มข.         
วรัญญา  จีระวิพูลวรรณ  มรภ.อุดรธานี         
วรัญญา  อรัญวาลัย  จฬ.  02-2187535  081-439-0949  02-218-7535  
aranyavalai@yahoo.com 
วราพงษ  บุญมา  มช.  053-222014  086-915-0066  053-222014  
agxxo012@chiangmai.ac.th 
วราภรณ  มหาทรัพย  มข.         
วราวุธ  สุธีธร  กรมทรัพยาฯ  02-2023747  081-809-6727  02-644-8742  
suteethorn@hotmail.com 
วลียา  เกษราพงษ  มวล.  075-672038  089-594-1394  075-672038  
wkmeena@hotmail.com 
วังวร  สังฆเมธาวี  มจธ.  02-4707571  089-690-7298  02-452-3455  
swangworn@yahoo.com 
วัชรพงษ  ศรีแสง  มวล.  075-672038  089-648-8854  075-672038  
wsrisang@gmail.com 
วัชรศักด์ิ  มาเกิด  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
วัชรี  แกวประจุ  อท.เขานนั  075-672038  081-078-5572  075-672038   
วัฒนา ตันม่ิง  มข.  043-342908  081-050-3209  043-364169 ji_nai@yahoo.com 
วันเชิญ  โพธาเจริญ  BIOTEC  02-5646700 ตอ 3333  081-835-9773 02-5646707  
wanchern@biotec.or.th 
วัลยา  อุตโรกุล  มรภ.อุดรธานี         
วัลลภา  อรุณไพโรจน  สวท.  02-5779032    02-577-9031  vallapa@tistr.or.th 
วาทน ี เกษราพงษ  มวล.  075-672038  086-950-6108  075-672038  
manee601@hotmail.com 
วาสนา  จงไกรจักร  มวล.         
วิชัย  บุญชูดวง  มรภ.สงขลา  074-336929  081-959-5406  074-336929   
วิชาญ  อมรากุล  มน.  055-261000 ตอ 1572    055-261000 ตอ 1572   
วิเชฏฐ คนซื่อ จฬ. 02-2185258 081-456-4113 02-2185256 wichase.k@chula.ac.th 
วิทยา  พันดวง  มวล. 075-627038  085-888-8160  075-627038 joth@gmail.com 
วินัย  ทองภูบาล  รร.ทาชางราษฎรบาํรุง  044-321483  085-981-7603  044-321483 
khunwinai@hotmail.com 
วิภาดา  เพชรรัตน  มวล.  075-672038  086-945-5162  075-672038  
pwipada@hotmail.com 
วิภาวี  ดารารัตน  มข.         
วิมลชัย  คําปุย  มรภ.หมูบานจอมบึง  032-261790-7 ตอ 3212  085-810-8117   
032-261790-7 ตอ 3201  vimolchai@gmail.com 
วิโรจน  เกษรบัว  มข.    081-291-9912    wirot_kesonbua@yahoo.com 
วิโรจน  พรมประสิทธ์ิ  มก.  02-9428200 ตอ 1866  086-765-4865  02-942-8668  
roj_wiro@yahoo.com 
วิลาวรรณ  ลาภมาก  มมส.         
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วิไลวรรณ  มนูศิลป  รร.โคกสีพิทยาสรรพ  043-370432-3  086-864-4150  043-
370433  wilaiwan_bio@yahoo.com 
วิไลวรรณ  อนุสารสุนทร มช. 053-943346 053-892259 scboi012@chiangmai.ac.th 
วิวรรธน  แกนสา  มรภ.อุดรธานี         
วิวิชชุตา  เดชรักษา  มศก.  034-243429 ตอ 8267  089-821-6695  034-273046  
wivitcuta@hotmail.com 
วีระเกียรติ  ทรัพยมี  มทร.ตรัง  075-773131 ตอ 131  084-689-4565  075-773132  
audy422r@yahoo.com 
วีระชัย  ณนคร  อสศ.  053-298177  081-884-4629  053-299754,053-298177  
weerach@chmai2.loxinfo.co.th 
วีระพล  ภาระเวช  รร.ปรือใหญวิทยบัลลงัก  045-821108  081-760-1553  045-
660341  mouse.napa@hotmail.com 
วุธิวัช  จิตจักร  มข.  043-342908 ตอ 123       
เวช  ชูโชติ  มช.  053-945343  081-961-2371  053-217144  
wchoocho@med.cmu.ac.th 
ศกุนตลา  ศิริอุดม  มรภ.อุดรธานี         
ศรชัย  พุทธชัย  รร.ยูงทองพทิยาคม    084-602-2568    chaintor@hotmai.com 
ศรวณีย  ลาเต  รร.เขื่อนชางวทิยาคาร  045-655080  081-657-4520  045-655081  
sornwanee@chaiyo.com 
ศราวุธ  สอนโว  มข.  043-342908 ตอ 123       
ศรินญา  ภูผาจิตต  สนผ.  02-2656639  089-942-1494  02-265-6638  
sarinya_puy@yahoo.com 
ศรีนวล  ตันสุวรรณ  มรภ.นครราชสีมา  043-221842  089-622-5590  044-272939  
srinuan1@yahoo.com 
ศรีประไพ  ธรรมแสง  มอบ.  045-353561  089-945-6042  045-208373  
sriprapi@agn.ubu.ac.th 
ศรีสกุล  ภิรมยวรากร  มอ.  074-288535  089-128-5928  074-288053  
srisakul_p@hotmail.com 
ศรีสุรางค  มาศศิริกุล  ปตท.         
ศรีสุวรรณ  เกษมสวัสด์ิ  มรภ.สวนสุนันทา  02-2432240 ตอ 309  081-843-1637  
02-243-2240 ตอ 309   
ศรีอรุณ  เฉียงสระนอย  รร.ปกธงชัยประชานิรมิต  044-441080  089-627-4735    
044-441201   
ศศิธร  เตมียศักด์ิ  มช.         
ศันสนีย  ชวนะกุล  มอบ.  045-288380  089-190-7349  045-288380  
sansatoon@yahoo.com 
ศิริชัย  ศรีหาตา  รร.ทาคันโทวทิยาคาร  043-877036  085-759-7731    
bugpee_2327@hotmail.com 
ศิริพร  กิตติวิสุทธ์ิ  มอ.  074-288885  081-569-4059  074-428220  
siriporn.kit@gmail.com 
ศิริพร  บุญดาว  กรมชลฯ  02-5842055    02-584-2055   
ศิริพร  วรกุลดํารงชัย  กรมวิชาการฯ  039-397030    039-397236   
ศิริยะ  ศรีพนมยม  มจธ.  02-4707559  085-810-6588  02-621-4530  
ziriyaz@yahoo.com 
ศิริยาภรณ  ธรรมชาติ  มข.  043-342908 ตอ 123       
ศิริลักษณ  จิตรอักษร  กรมวิชาการฯ  02-5797522-3  085-812-6571  02-561-4763  
siriluk@doa.go.th,sj0006@hotmail.com 
ศิริลักษณ  โชติแสงศรี  มศก.  034-243429 ตอ 8267  081-423-4366  034-255820  
ch_sirilak@hotmail.com 
ศิวพงศ  จํารัสพันธุ  มรภ.อุดรธานี         
ศุภชัย  โพธ์ิลอม  มมส.         
ศุภเชษฐ  ใจวิถี  มช.  053-221275 ตอ 208  086-658-2687  053-210000  
supachet888@hotmail.com 
ศุภฤกษ  สิงหทอง  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
ศุภวรรณ  วลัยศรี  มอบ.    087-441-2262     
ศุภาพร  หวังศิริเจริญ  มช.         
สถิตย  ดีจู  มรภ.พิบูลสงคราม    081-455-4757    deju009@yahoo.co.th 
สนธยา  นําภา  มมส.         
สนอง  จอมเกาะ  มมส.  043-754245  089-577-5928  043-754245  
chomko_s13@hotmail.com 
สนิท  ปญญาวงค  กรมสงเสริมฯ  054-767040  089-703-0811     
สมเกียรติ  เตชกาญจนารักษ  มจธ.  02-4707528  081-686-0917  02-752-3455  
somkiet@biotec.or.th 
สมเกียรติ  พุทธิจรุงวงศ  นสพ.ผูจัดการ         
สมคิด  ร่ืนภาควุฒิ  กรมวิชาการฯ  02-9406996  089-200-6021  02-9406996  
t_somkid@hotmail.com,somkidtr@yahoo.com 
สมจิตร  สมพงษ  บานกะตะคีรี จ.ภูเก็ต 081-881-9800  somjit1969@yahoo.com 
สมชาย  แซมา  มรภ.พิบูลสงคราม    085-875-8100    somchai-1@hotmail.com 

สมชาย  นิ่มนวล  มจธ.    086-007-7109  02-452-3455  win_259@yahoo.com 
สมบูรณ  จุลทา  มมส.         
สมปอง  มิคคสิงห  รร.ทรายมูลวิทยา  045-787063  084-601-6544  045-787259  
swakcub@hotmail.com 
สมพร  ขวัญหีด  อท.เขานนั  087-4198051  087-419-8051  075-672038   
สมฤดี  ศรีทับทิม  มรภ.อุดรธานี         
สมศักด์ิ  ธรรมวงษ  มน.  084-9886410  084-988-6410     
สมศักด์ิ  ปญหา  จฬ.  02-2185273  081-996-7910  02-218-5273  
somsakp@sc.chula.ac.th 
สมศักด์ิ  ศิวิชัย  BIOTEC  02-5646700      sivichai@biotec.or.th 
สมศักด์ิ สุขวงศ ศฝอ.วนศาสตรฯ 02-9405700 ตอ 1223 089-203-7207 02-562-0960  
สมหญิง  มโนวรกุล  มอบ.  044-445230  036-719-7443     
สมหญิง  สุนทรวงษ  ศฝอ.วนศาสตรฯ  02-9405700 ตอ 1228  089-788-6913  02-
562-0960  somying@recoftc.org 
สมาพร  จันทพันธ  รร.บานลุมพุกคลองแกว  089-7603565  089-760-3565  045-
662572  samaja@yahoo.com 
สรศักด์ิ  นาคเอี่ยม  มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
สลิน ี ทัพพิลา  นสพ. กรุงเทพธุรกิจ         
สวาง  สีตะวัน  สนบ. พท.ที่ 11 055-258028  08-1837-3822  055-252127  
seetawan47@hotmail.com 
สไว  มัฐผา  มรภ.อุดรธาน ี  042-211040-59  081-426-5887  042-241-418  
sawaimatt@yahoo.com 
สหณัฐ  เพชรศรี  จฬ.  02-2185505  081-345-5990  02-218-5503  
oaw_eang@yahoo.com 
สอิ้ง  ประสงคศิลป  บานปากน้าํประแสร จ.ระยอง  038-879068  085-511-0889     
สังวาล  แสงไทรย  มรภ.พระนคร  02-5226609  081-497-4002  02-522-6609  
s.zaimoo@hotmail.com 
สัญชัย  เมฆฉาย  อพวช.  02-5779999 ตอ 1517  089-188-7863  02-577-9991  
sumchaimakchai@yahoo.com 
สันต ิ วาทิรอยรัมย  มข.         
สันต ิ ศัารัตน  มทส.  044-224302  084-092-7697  044-224185  santi@sut.ac.th 
สันติชัย  โจมฤทธ์ิ  อท.เขานนั  075-672038  089-292-2174  075-672038   
สัมพันธ  พลันสังเกต ุ มท.  074-443955  086-695-4945  074-443955  
sampan@tsu.ac.th 
สาคร  สีเพ็ง  รร.มัธยมจารพัตวิทยา  044-712066  089-428-7376-,087-239-0000  
044-712066  tickata-tt@hotmail.com 
สายัณห  สมฤทธ์ิผล  BIOTEC  02-5646700 ตอ 3547,3544  081-317-8183  02-
564-6707  sayanh@yahoo.com,sayanh@biotec.or.th 
สาลิน ี ขจรพิสิฐศักด์ิ  จฬ.    087-053-2048    skhachonpisitsak@yahoo.com 
สาวิตรี  ศรีเพ็ชร  อท.เขานัน  075-672038  081-078-5572  075-672038   
สิทธิชัย  แกวจินดา  ปตท.         
สิทธิพงษ  วงศวิลาศ  จฬ.  02-2185272  089-959-0028  02-218-5272  
wongvilas@hotmail.com 
สิริแข  พงษสวัสด์ิ  มทร.  02-5494156  081-486-0595  02-549-4159  
pongswat@rmutt.ac.th 
สิรินทร  ติยานนท  กรมอุทยานสัตวปาฯ  02-5614292-3 ตอ 407  089-782-8625  
02-579-9576  tsirin45@yahoo.com 
สิริรัตน  แสนยงค  มน.  055-251000 ตอ 1572    055-261000 ตอ 1572   
สืบพงศ  ธรรมชาติ  มวล.  075-672507-10  089-972-4451  075-672507  
tsuebpon@wu.ac.th 
สืบพงศ  สงวนศลิป  มอ.  074-288064  084-195-2037    kss_karn@yahoo.com 
สุกัญญา  เหล็บหลี  มอ.    084-166-3097    S4740266@psu.ac.th 
สุขใจ  พรหมมาศ  มทร.ตรัง  075-773131 ตอ 131  084-061-4596  075-773132  
prommas_pcn@yahoo.com 
สุขใจ  สมพงษพนัธุ  มรภ.สุรินทร  044-521393  089-189-1442  044-521393  
pimsurin@hotmail.com 
สุคนธทิพย  บุญวงค  มข.  043-342908 ตอ 123       
สุจินดา  สมหมาย  BIOTEC  02-5646700 ตอ 3531  085-100-1996  02-564-6700  
sujinda.som@biotec.or.th 
สุชนา  ชวนิชย  จฬ.  02-2185395 02- 218 5400  081-811-2700  02-255-0780  
suchan.c@chula.ac.th 
สุชา  ม่ันคงสมบูรณ  มบ.  038-391671-3  081-439-3998  038-391674  
sucha@buu.ac.th 
สุชาดา  ถือศร  มอบ.         
สุชาตา  ชินะจิตร  สกว.  02-2788231  081-619-0080  02-278-8225  
suchata@trf.or.th 
สุชาติ  ผิวงาม  มศว.  02-6641000 ตอ 5584  081-922-5573  02-258-4116  
suchart_p24@hotmail.com 
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สุณัฐวรรณ  พรหมภักดี  รร.ประถมสาธิต มรภ.สวนสุนันทา  02-2432243  086-694-
4924  02-243-2243  441031306@tsu.ac.th 
สุทธนา  ปลอดสมบูรณ  มข.         
สุเทพ  วิบูลยอัฐพล  รร.คําแสนวิทยาสรรค  042-364350  081-974-1553  042-
364350  suthepwi@hotmail.com 
สุธินี  สินุธก  มอ.  074-288507  081-540-8223  074-212917  
taopingping@hotmail.com 
สุนทร  เทศสวัสด์ิวงศ  มรภ.บุรีรัมย  044-611409  086-650-9577  044-612858   
สุนทรี  กรโอชาเลิศ  มช.         
สุนันต  ใจสมุทร  มอ.  074-288885  089-735-5080  074-428220  
sunan.jais@hotmail.com 
สุนันท  ภัทรจินดา  มก.  02-5797610 02-5614200  089-107-1501  02-561-4287  
ffisshp@ku.ac.th 
สุปราณี  จงดีไพศาล  สกว.  02-2788231  081-830-7514  02-278-8225  
supranee@trf.or.th 
สุปราน ี ลิ้มพวงแกว  มวล.         
สุปยนิตย  ไมแพ  มอ.  074-288566  089-174-3025  074-446681  
supiyanit.m@psu.ac.th 
สุพจน  ศิริมังกร  ชมรมพิทักษทะเลฯ  075-528023    075-529140   
สุพรรณิการ  คลังภูเขียว  มข.  043-342908 ตอ 123       
สุพรรณี  ศรีวิโรจน  มรภ.อุดรธานี         
สุพรรษา  ขันธโสภา  สวท.  02-5779030  086-609-0465  02-577-9031  
suphansa_rsu@hotmail.com 
สุพรรษา  ศรีพันดอน  มรภ.อุดรธานี         
สุพัตร  ฤทธิรัตน  มอ.  074-288502  086-597-8662  074-288501  
phat093@yahoo.com 
สุพัตรา  ลิมปยประพนัธ  กรมอุทยานสัตวปาฯ  02-5614292-3 ตอ 435  089-312-
7716  02-579-9576  supatra50@yahoo.com 
สุพิชญา  วงศชินวิทย  จฬ.  02-2185366  089-476-5619    
wongchinvit@hotmail.com 
สุภัทรา  พงศภราดร  มอ.  074-288507  089-165-7411    
supattra_bobow@hotmail.com 
สุภาพร  ผาสมบุญ  มวล.         
สุภาพร  สุทิน  มวล.  075-672038  089-971-1391  075-672038  
asuparporn@yahoo.com 
สุภาวดี  เพชรโคตร  มข.  081-3207715  086-631-2803    
pl_anatomy@hotmail.com 
สุภาวดี  ศรีเชียงสา  มรภ.อุดรธานี         
สุมาลี  คงสอดทรัพย  รร.โนนสุวรรณพิทยาคม  044-607150  086-245-7079  044-
607151  scclub11@hotmail.com 
สุเมตต  ปุจฉาการ  มบ.  038-391671-3  081-686-6001  038-391674  
sumaitt@bims.buu.ac.th 
สุรจิตา  เศรษฐภักดี  รร.จุฬาภรณราชวิทยาลัยเลย  042-877024-5  087-993-5575  
042-877034  soem5@hotmail.com 
สุรชิต  แวงโสธรณ  สวท.  02-5791121-30 ตอ 1122  089-763-7737  02-5614771  
surachit@tistr.or.th 
สุรศักด์ิ  สีชุม  มวล.         
สุริยา  ติ่งทอง  มอบ.         
สุรีพร  เกตุงาม  มอบ.  045-353564  089-845-8116  045-288373  
sureeporn.k@ubu.ac.th 
สุรีรัตน  ชะนะมา  สกว.  02-2788228  081-621-1156  02-278-8225  
sureerat@trf.or.th 
สุรีรัตน  เด่ียววาณิชย  จฬ.  02-2185276  081-833-1757  02-218-5272  
dsureera@chula.ac.th 
สุลาวัลย  มหาหิงส  มข.         
สุวนีย  ชุณหเมธา  BIOTEC  02-5646700  089-220-9035  02-564-6707  
suwanee@biotec.or.th 
สุวิทชัย  แสงเทียน  คข.กลวยไมฯ         
สุวิทย  สมเช้ือ  ศฝอ.วนศาสตรฯ    087-185-9495  02-562-0960   
เสฐียร  ดามาพงษ  มน.    087-838-8515    st_dmp@hotmail.com 
เสถียร  ฉันทะ  รพ.เวียงแกน  053-608146  081-952-2780  053-608154  
s_chunta7@yahoo.com 
เสนห  จิตตกลาง  มม.  02-2015257  085-142-7395    sjitklang@yahoo.com 
เสนีย  นอยหลุบเหลา  มมส.         
เสรี  จันทรโสภณ  มรภ.อุบลราชธาน ี 045-352000-29  081-062-0797  045-352070 
chantarasopon@yahoo.com 
เสวียน  บุญศรี  กรมสงเสริมฯ  054-710322  089-850-2503  054-710322   
เสาวนีย  เสมาทอง  จฬ.  02-2188156  081-816-6230  02-253-2395  
saowanee.se@chula.ac.th 

โสภาค  จันทฤทธ์ิ  มอ.    089-198-3212    fugthong_dajj@yahoo.com 
หทัยกาญจน  สิทธา  จฬ.  02-2185503  081-0786-888  02-218-5502  
njoyme22@hotmail.com 
อติพร  แซอึ้ง  มช.  053-945343  084-364-4824  053-217144  
atiporn44@yahoo.com 
อนรรฆ  พัฒนวบิูลย  สมาคม WCS  02-5034478  081-376-2669  02-503-4096  
anak.p@wcs.org 
อนันต  เจริญสุข  อท.เขานัน  075-672038  081-8913901  075-672038   
อนันต  พิริยะภัทรกิจ  สวท.  02-5779005  089-147-2870  02-577-9009   
อนิษฐาน  ศรีนวล  มข.    081-291-9912    anitthan@yahoo.com 
อนุตตรา  ณถลาง  BIOTEC  02-5647000 ตอ 5510  081-307-5165  02-5646607  
anut@biotec.or.th 
อนุทนิ  พยุงวงษ  มมส.         
อนุพนัธ กงบังเกิด  มน.  055-261000 ตอ 3321  087-200-0622  055-261000 ตอ 
3301  anupank73@hotmail.com 
อนุลักษณ  จันทรคํา  มช.  053-945343  089-759-1335  053-217144  
luck_cmu@hotmail.com 
อนุวัฒน  จันทรสุวรรณ  กรมวิชาการฯ  02-5793930-3 ตอ 238  089-828-7895  02-
561-3486  anuwatch48@yahoo.com 
อโนชา  พิชัยศิริ  คก.พท.ชุมน้ําฯ 042-491309  081-371-2036  042-491309  
anocha.p@gmail.com 
อภิชัย  บัวชูกาน  มอ.  073-313929-50 ตอ 1873  084-672-2810  073-335130  
bapichai@bunga.pn.psu.ac.th 
อภิชาติ  สีทาแก  BIOTEC  02-5646700 ตอ 5514  081-563-6445  02-5646607  
apichart.sri@biotec.or.th 
อภิวิชญ  ทิพโชต ิ มน.  055-261000 ตอ 3310    055-261000 ตอ 3301   
อมรพันธ  แกวศรีนวล  มทร.ตรัง 075-773131 ตอ 131  081-891-2366 075-773132  
อมรรัตน  สุมาพรหม  คก.พท.ชุมน้ําฯ  042-491309  083-356-8509  042-491309  
amornrat_kob@hotmail.com 
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orathai.sup@biotec.or.th 
อรนุช  คอไผ  มก. 038-354587  081-885-5600  038-354-587 oranut@src.ku.ac.th 
อรพรรณ  ศังขจันทรานนท  มก.  034-281105-6 ตอ 465  089-144-1243  034-
281057  faasops@ku.ac.th 
อรพรรณ  สกุลแกว  มอ.  074-288885  089-733-1262  074-428220  
oraphan_116@yahoo.com 
อรพิน  เสละคร  มรภ.พิบูลสงคราม  055-267080  086-939-0030  055-26-7081  
kaset@psru.ac.th 
อรภา  นาคจนิดา  กรมประมงฯ  02-5580176  088-910-1733  02-558-0178  
ourapa191@yahoo.com 
อรวรรณ  สัตยาลัย  จฬ.  02-2185381  081-817-7585  02-2185386  
orawan@sc.chula.ac.th 
อริสา  แกวชนะ  มอบ.    085-613-6172    Priaw-micro@hotmail.com 
อัจฉรา  จิตตลดากร  มสธ.  02-5048046-8  081-444-6430  02-503-3578  
achara178@yahoo.com 
อัจลา  รุงวงษ  ศฝอ.วนศาสตรฯ  02-9405700 ตอ 1237  084-674-2332  02-562-
0960  attjala@recoftc.org 
อัญชนา  ประเทพ  มอ.  074-288510 074-288500  081-542-6977  074-212917  
anchana.p@psu.ac.th 
อัมพร  พลบัพลงึ  มอ.    086-695-9286    aphlapplueng@yahoo.com 
อาภารัตน  มหาขันธ  สวท.  02-5779030  081-836-7930  02-5779031  
aparat@tistr.or.th 
อารมณ  มุจรินทร  อพวช.  02-5779999  081-441-5742  02-5779991  
mucharin_a@yahoo.com 
อารยา  คนธิคามี  จฬ.  02-2187537  081-648-2993  02-2185386  
araya.k@student.chula.ac.th 
อาวุธ  แกนเพชร  มวล.         
อํานวย  จรดวง  มก.  02-5625555 ตอ 4233  084-162-1200  02-579-5528  
fscianj@ku.ac.th 
อําพล  เสนาณรงค  สํานักองคมนตรี  02-9428184    02-942-8184   
อินทิรา  เศษออน  มรภ.อุดรธานี         
อุดมวิทย  ไวทยการ  กรมวิชาการฯ  02-5793930 ตอ 211  081-409-2864  02-561-
3486  uvaidhayakarn@yahoo.com 
อุดมศักด์ิ  ดรุมาศ  มวล. 075-672043 086-968-9991  075-672004  
dkhundodo@yahoo.com 
อุบล ตังควานิช  มม.02-2015257 081-661-0241 02-644-8706 
buaubon@yahoo.com 
อุษา  ทองไพโรจน  มมส.    086-339-7306    uthongpairoj@gmail.com 
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เอกลักษณ  รัตนโชติ  มอ. 074-288507  089-297-8963   r_ekkaluk@hotmail.com 
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BRT  =  โครงการ BRT 
SADC  =  Swiss Agency for Development Cooperation Lao PDR Cooperation office 
WS Uni.  =  Wright State University 
กรมชลฯ  =  กรมชลประทาน 
กรมทรัพยาฯ  =  กรมทรัพยากรธรณี 
กรมประมงฯ  =  กรมประมง 
กรมวิชาการฯ  =  กรมวิชาการเกษตร 
กรมสงเสริมฯ  =  กรมสงเสริมการเกษตร 
กรมอุทยานฯ  =  กรมอุทยานแหงชาติ สัตวปาและพันธุพืช 
กสธ.  =  กระทรวงสาธารณสุข 
คก.พท.ชุมน้ําฯ  =  โครงการจัดการพ้ืนที่ชุมน้ําอยางมีสวนรวมของชุมชนในประเทศไทยและ
ลุมแมน้ําโขง 
คก.ลุมน้ําปงฯ  =  โครงการจัดการลุมน้ําปงตอนบน 
คข.กลวยไมฯ  =  เครือขายวิสาหกิจกลวยไมคุณภาพ 
จฬ.  =  จุฬาลงกรณมหาวิทยาลัย 
ชมรมพิทักษทะเลฯ  =  ชมรมพิทักษทรัพยากรทางทะเลและชายฝงขนอม 
ชุมชน จ.นาน  =  ชุมชน จ.นาน 
นสพ. กรุงเทพธุรกิจ  =  หนังสือพิมพกรุงเทพธุรกิจ 
นสพ.ขาวสด  =  หนังสือพิมพขาวสด 
นสพ.ผูจัดการ  =  หนังสือพิมพผูจัดการ 
บ.Orchid Auction  =  บริษัท Orchid Auction 
บ.ว็อชด็อก  =  บริษัท ว็อชด็อก จํากัด 
ปตท.  =  บริษัท ปตท. จํากัด มหาชน 
มก.  =  มหาวิทยาลัยเกษตรศาสตร 
มข.  =  มหาวิทยาลัยขอนแกน 
มจ.  =  มหาวิทยาลัยแมโจ 
มจธ.  =  มหาวิทยาลัยเทคโนโลยีพระจอมเกลาธนบุรี 
มช.  =  มหาวิทยาลัยเชียงใหม 
มชล.  =  มหาวิทยาลัยแหงชาติลาว 
มท.  =  มหาวิทยาลัยทักษิณ 
มทร.  =  มหาวิทยาลัยเทคโนโลยีราชมงคลธัญบุรี 
มทร.กาฬสินธุ  =  มหาวทิยาลัยเทคโนโลยีราชมงคลอีสาน วิทยาเขตกาฬสินธุ 
มทร.ตรัง  =  มหาวิทยาลัยเทคโนโลยีราชมงคลศรีวิชัย วิทยาเขตตรัง 
มทร.พัทลุง  =  มหาวิทยาลัยทักษิณ วิทยาเขตพัทลุง 
มทส.  =  มหาวิทยาลัยเทคโนโลยีสุรนาร ี
มน.  =  มหาวิทยาลัยนเรศวร 
มนธ. เลยฯ  =  มูลนิธิเลยเพ่ือการอนุรักษและพัฒนาอยางย่ังยืน 
มนธ. สวิตาฯ  =  มูลนิธิสวิตา 
มบ.  =  มหาวิทยาลัยบูรพา 
มพ.  =  มหาวิทยาลัยพายัพ 
มฟ.  =  มหาวิทยาลัยแมฟาหลวง 
มม.  =  มหาวิทยาลัยมหิดล 
มมส.  =  มหาวิทยาลัยมหาสารคาม 
มร.  =  มหาวิทยาลัยรามคําแหง 
มรภ.กาญจนบุรี  =  มหาวิทยาลัยราชภัฏกาญจนบุรี 
มรภ.นครปฐม  =  มหาวิทยาลัยราชภัฏนครปฐม 
มรภ.นครราชสีมา  =  มหาวิทยาลัยราชภัฏนครราชสีมา 
มรภ.บุรีรัมย  =  มหาวิทยาลัยราชภัฏบุรีรัมย 
มรภ.พระนคร  =  มหาวิทยาลัยราชภัฏพระนคร 
มรภ.พิบูลสงคราม  =  มหาวิทยาลัยราชภัฏพิบูลสงคราม 
มรภ.มหาสารคาม  =  มหาวิทยาลัยราชภัฏมหาสารคาม 
มรภ.รําไพพรรณี  =  มหาวิทยาลัยราชภัฏรําไพพรรณี 
มรภ.สงขลา  =  มหาวิทยาลัยราชภัฏสงขลา 
มรภ.สวนดุสิต  =  มหาวทิยาลัยราชภัฏสวนดุสิต 
มรภ.สวนสุนันทา  =  มหาวิทยาลัยราชภัฏสวนสุนันทา 

มรภ.สุรินทร  =  มหาวิทยาลัยราชภัฏสุรินทร 

มรภ.หมูบานจอมบึง  =  มหาวิทยาลัยราชภัฏหมูบานจอมบึง 

มรภ.อุดรธานี  =  มหาวทิยาลัยราชภัฏอุดรธานี 
มรภ.อุบลราชธานี  =  มหาวิทยาลัยราชภัฏอุบลราชธานี 
มวล.  =  มหาวิทยาลัยวลัยลักษณ 
มศก.  =  มหาวิทยาลัยศิลปากร 
มศว.  =  มหาวิทยาลัยศรีนครินทรวิโรฒ 
มสธ.  =  มหาวิทยาลัยสุโขทัยธรรมาธิราช 
มอ.  =  มหาวิทยาลัยสงขลานครินทร 
มอบ.  =  มหาวิทยาลัยอุบลราชธานี 
รพ.เวียงแกน  =  โรงพยาบาลเวียงแกน 
รร.ขนอมพิทยา  =  โรงเรียนขนอมพิทยา 
รร.เข่ือนชางวิทยาคาร  =  โรงเรียนเข่ือนชางวิทยาคาร 
รร.คําแสนวิทยาสรรค  =  โรงเรียนคําแสนวิทยาสรรค 
รร.โคกสีพิทยาสรรพ  =  โรงเรียนโคกสีพิทยาสรรพ 
รร.จุฬาภรณราชวิทยาลัยเลย  =  โรงเรียนจุฬาภรณราชวิทยาลัย เลย 
รร.ชองเม็กวิทยา  =  โรงเรียนชองเม็กวิทยา 
รร.ชุมชนบานบางโหนด  =  โรงเรียนชุมชนบานบางโหนด 
รร.ซับบอนวิทยาคม  =  โรงเรียนซับบอนวิทยาคม 
รร.ซับสมบูรณพิทยาลัย  =  โรงเรียนซับสมบูรณพิทยาลัย 
รร.ทรายมูลวิทยา  =  โรงเรียนทรายมูลวิทยา 
รร.ทองเนียนคณาภิบาล  =  โรงเรียนทองเนียนคณาภิบาล 
รร.ทาคันโทวิทยาคาร  =  โรงเรียนทาคันโทวิทยาคาร 
รร.ทาชางราษฎรบํารุง  =  โรงเรียนทาชางราษฎรบํารุง 
รร.โนนสุวรรณพิทยาคม  =  โรงเรียนโนนสุวรรณพิทยาคม 
รร.โนนสูงศรีธาน ี =  โรงเรียนโนนสูงศรีธาน ี
รร.บานจันทนหอมตาเสก  =  โรงเรียนบานจันทนหอมตาเสก 
รร.บานบุวิทยาสรรค  =  โรงเรียนบานบุวิทยาสรรค 
รร.บานลุมพุกคลองแกว  =  โรงเรียนบานลุมพุกคลองแกว 
รร.บุงคาวิทยาคม  =  โรงเรียนบุงคาวิทยาคม 
รร.ประถมสาธิต มรภ.สวนสุนันทา  =  โรงเรียนประถมสาธิต มหาวิทยาลัยราชภัฏสวนสุนันทา 
รร.ปรือใหญวิทยบัลลังก  =  โรงเรียนปรือใหญวิทยบัลลังก 
รร.ปกธงชัยประชานิรมิต  =  โรงเรียนปกธงชัยประชานิรมิต 
รร.มัธยมจารพัตวิทยา  =  โรงเรียนมัธยมจารพัตวิทยา 
รร.ยูงทองพิทยาคม  =  โรงเรียนยูงทองพิทยาคม 
รร.เวียงวงกตวิทยาคม  =  โรงเรียนเวียงวงกตวิทยาคม 
รร.สะเดา  =  โรงเรียนสะเดา "ขรรคชัยกัมพลานนทอนุสรณ" 
รร.สุรนารีวิทยา 2  =  โรงเรียนสุรนารีวิทยา 2 
รร.หนองยางพิทยาคม  =  โรงเรียนหนองยางพิทยาคม 
รร.หนองแวงวิทยาคม  =  โรงเรียนหนองแวงวิทยาคม 
รร.หนองหวาพิทยาสรรค  =  โรงเรียนหนองหวาพิทยาสรรค 
วกท.สุพรรณบุร ี =  วิทยาลัยเกษตรและเทคโนโลยีสุพรรณบุรี 
วังสวนผักกาด  =  วังสวนผักกาด 
ศช.  =  ศูนยพันธุวิศวกรรมและเทคโนโลยีชีวภาพแหงชาติ 
ศฝอ. วนศาสตรฯ  =  ศูนยฝกอบรมวนศาสตรชุมชนแหงภูมิภาคเอเชียแปซิฟค 
สกว.  =  สํานักงานกองทุนสนับสนุนการวิจัย 
สจพ.  =  สถาบันวิจัยและพัฒนาพ้ืนที่สูง 
สจล.  =  สถาบันเทคโนโลยีพระจอมเกลาเจาคุณทหารลาดกระบัง 
สถานี FM.92  =  สถานวีิทยุศึกษา FM.92 
สน.องคมนตรี  =  สํานักองคมนตรี 
สนง.กองทุนฟนฟูฯ  =  สํานักงานกองทุนฟนฟูและพัฒนาเกษตรกร สาขาจังหวัดอุดรธานี 
สนบ. พท.ที่ 11  =  สํานักบริหารพ้ืนที่อนุรักษที่ 11 
สนบ. พท.ที่ 4  =  สํานักบริหารพ้ืนที่อนุรักษที่ 4 
สนผ.  =  สํานักงานนโยบายและแผนทรัพยากรธรรมชาติและสิ่งแวดลอม  
สมาคมWCS  =  สมาคมอนุรักษสัตวปา WCS ประเทศไทย 
สมาคมหยาดฝน  =  สมาคมหยาดฝน 
สวท.  =  สถาบันวิจัยวิทยาศาสตรและเทคโนโลยแีหงประเทศไทย 
อก. WWF  =  องคการกองทุนสัตวปาโลกสากล WWF 
อท. เขานัน  =  อุทยานแหงชาติเขานัน 
อพวช.  =  องคการพิพิธภัณฑวิทยาศาสตรแหงชาติ 
อสศ.  =  องคการสวนพฤกษศาสตร  
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