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l~CJ ChuLaLongkorn University Forestry and Research Station ~1'lJ~lV!~'\.1Tu B1b.fl'eJblCJ..:J?l1 ~..:JV!1~l1Tw 
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DoUchoderinae (5 "ll-U~), l..:JP1~m.J Formicinae (11 "ll-U~), d..:JP1~BCJ Myrmicinae (14 "ll-U~), d..:JP1~BCJ 

Ponerinae (6 "ll-U~) bb~~l..:JP1~BCJ Pseudomyrmecinae (2 "ll-U~) "ll-U~'lJB..:J:JJ~~~'lJ1'U~'U~oJlb~..:J-r..:J (23 "ll-U~) 
ihj'BCJfl111'U~'U~?ll'U:JJ~lJd..:J (29 "ll-U~) :JJ~b~'U~~'lJ1'U~'U~oJlb~..:J-r..:J fiB :JJ~bb~..:J Oecophyllo smoragdino 

1'U"llru~~:JJ~b~'U1'U~'U~?ll'\..!:JJ~:Wd..:J fiB :JJ~~1:JJ Pheidoiogeton diversus 'UBfl':il1fl-d:JJ~vY..:J?lB..:J"ll-U~~fl~'lJ1'U~~ 
bb~..:J:JJl fl fl11~ ~eJ'U 



Abstract 

Species diversity of termites in a dry dipterocarp forest and a mango pLantation at 

ChuLaLongkorn University Forestry and Research Station in Lai-Nan sub-district, Wiang Sa district, 

Nan province was studied in dry and wet seasons in 2012. Two species of termites were found 

such as Mocrotermes sp. and Odontotermes sp., beLonging to subfamiLy Macrotermitinae, famiLy 

Termitidae. For ant species diversity, both in dry and wet seasons in the both study areas, 38 

ant species were found beLonging to 5 subfamilies such as Dolichoderinae (5 spp.), Formicinae 

(11 spp.), Myrmicinae (14 spp.), Ponerinae (6 spp.) and Pseudomyrmecinae (2 sppJ The ant 

species found in the dry dipterocarp forest (23 spp.) was Less than those found in the mango 

pLantation (29 spp.). The dominant ant species in the dry dipterocarp forest was a weaver ant, 

Oecophyllo smoragdino, whereas a harvesting ant, Pheidoiogeton diversu,s, was the dominant 

species in the mango pLantation. Moreover, both kinds of these ants were found in the dry 

season more than in the wet season. 

Keywords: species diversity, termite, ant, dry dipterocarp forest, mango pLantation, Nan province 
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" , " 
DJJ:IJ'1Jl&i~ bfl tJ t1 fl'1J1TU1'U~B1~tJ1'U'U~ b 1 rul'l'l fl~ l1'U flJfl mfl m'l b~m11 fl1J bfl~I'lJ -U-:U -:UU'U~'U~Pifl~l;1t1 fl~'l 

\I 'I , "\I 

~1'l:IJ1'U1'Uflll 20 tJ bb(l~hW'U fl1J:lJB'U'Vl:IJltJ1~BtJ'1'Ufl11:IJ~ bb(l'1JB'l-:U'l41(l'lflJru:IJ'Vl11VltJl~tJ Vll'l:IJ'Vl11VltJ1~tJ
" " ,

lv):il~~'lbti'U?lm-u1:iltJ Chulalongkorn University Forestry and Research Station ;'lbti'U?lm-u1:iltJPifl~1 
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'\J 

bfl~'lf11"j1~ 

1~tI~b1li'!11'Wf111Am~1 

eJeJmn'U-rrmJ~ 2 fl~'l AeJ ~~bb~'l (22-26 b:W~1tJ'U 2555) bb~~~~~'U (26-29 mfl~1fl:W 2555) 

o V v 
f11111'1 bb'W1r;:11 11\1bbli'! ~11'1 fl'U~ flVlli'!:lJ, 

f11~b~eJfl~'W.yjP1fl~1vl1b~tJf11~b~mh~l\1VllbbtJ~'l~'U~P1fl~11'WU1b~'l-r'l (~1'Ul'W 2 ~'W~) 'U~b1ru~eJ'U 
eJ1fl1~?lmijl~tJ bb~~~1"jl\1b~eJfl~'W~P1fl~11'U~'U~bfl~~~~'lbU'U?ll'U:w~lll'l (~1'Ul'W 2 ~'W~) b~eJ1i1'Uf11~ 
btJ~tJ'U bVI tJ'U t:.J ~ f11~P1fl~1'1l\J~ bb~ ~-r'ltJm fl1'U~'U~U16~'.l:W'1l1&l bb~ ~~'W~~iJn\l m'.l:W'lJ eJ'l:W'W~~, 

1'Ubb~~~~'W~fifl~lvl1f11~11'lbb'Wl~1~1\1 (line transect) 3 bb'Ul 'lJ'Wl~rnl:wtJ11bb'Ul~~ 50 :w . bb~~iJ 
~~ tJ~vh:)'lJeJ'l bb'Ul~1~1\1 bbt'l~~ bb'ln 5 :w. "j~'U(9\'1 bbVl'l1'l~1Vl-r'Ul1'ln'UvlflVl~:W11'U'Wbb'Ul~l~l\1Vlfl bb'Wl b~ tJ1-M'n'Uvlfl, , , 
Vl~:Wbb~~~B'Wl1'l'\/h'l\llfln'U 5 :w. tl1Vl'U~1-M'bb'Ul~1"jl\1bb~~~bb'WliJn'UvlflVl~:W~TU1'U 10 n'Uvlfl, . 

bb'U1 ~1~1 \1m-rr~lVl-r'U f11~ fi fl~l fll1:WVlm flVlmtJ'lJeJ 'l~'ltJ ~1 fl bb~~:W ~1'W~'W~ P1 fl~l 
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n 1~An~11"l11lJ~~1n~~1EJ'VI1~"Uij WI"I.J€l~t1~1n bb~ ::lJWIt'Wth b~~i'~ 
1. 	 fn"jPlfl~1fl11lJVlmflVlmCJ'VI1~'ll-UWl"I.J€l~tJ,;nfl 

1.1 	fn"jbtlUvlTEl~l~tJmfl 


nn:VVr~V?5 handling capture 


fl1"j-:ilutJm fl1W1CJ1itJ1flflU 1W1m~rJfl-:ilu bQ'V'l1~tJm flVlVl1"j~'V'lUm:Wbb'W1~1"j1"il~n1Vl'W~111'W 

~'W~Plm~l~~.vrJ 1 1ib1mtJ"j~:Wlru 30 'Wl'Vi~rJVl~~~'W~ tJmfl~-:ilu1~~rJ~1'W 70% 5~flrJeJrJ~ bb~~111 
fl~U:Wl~il1f11'll1~hlVlCJ1 fI ru~lVlCJ1Pl1?f\9l{ "il'W1~'lmru:WVl11VlCJ1~CJ b~rJvllfl1"jPlfl~l~rJ1tJ• 
n71:VVr~V?5nV~nUVv termite baiting system 

fl1"j~fl-:ilutJmfl1~CJG1:W, b~rJmb'W1~1"jTil\9l1:w~n1Vl'W~111'W~'W~Plfl'l'n~~.vrJ 1 (1~CJ fn"j-:ilu 

?fmfl) :Wl 1 bb'W1 ,nflir'W11~ termite baiting station ~~1tJ1'W~~:W~fl~vllH\9l1:Wbi('Wbb'W1~1"j1"il 
"il1'W1'W 10 tlU~fl~rJVl~~~'W~Plfl'l'n 11~tlU~flv1~HdJ'Wnm 48 i11:W'l~~btlU:ff'W tJmn~btlu1~~rJ~1'W 
70% 5~flrJeJrJ~ bb~~bbCJmnUbb~'W bait 111'W'1lrJ'l'V'lm?f~fl 

1.2 fn"j"j~U'll-u~"I.JrJ~tJmfl, 
tJ m flVlVll"j~-:ilU1~"il1 fl fl1"j btlU vl1 rJ ~1~~~?frJ~16 

"il~Vl"j"jI"1,jbbUUHfbb?f~ ~i11f11'll1~11VlCJ1 f1ru~lVlCJ11"11?f\9l{ "il'W1~~mru:W~11Vl CJ1~CJ b~m~u~rJ?fn~ 
It 	 'I 'I 'I 

tJmfl (key to genus) blJ'WrJ~l~ifrJCJ ~~m~m)1~B~"il1fl Roonwal and Chhotani, 1989 vl1rJ~1~ 
"I.JrJ~tJmflVlfl'll-U~Ul~G11'W 1111tJ bnu 111 'WYlYl5.tlruGjl]?fm'W5"j"j:W'll1~lVlCJ1 bb'IA~"il'Wl~~mru:WVl11VlCJ1~CJ, 	 . 
b~rJ1oUt'Wfl1"jPlfl~1~rJ1tJ 

2. 	 fl1"jPlfl~1f111:WVl~lflVl~lCJVl1~'ll-U~"I.JrJ~:W~ 
~ 	 OJ ,

2.1 fn"jbflUl9l1rJCJ1~:W~ 

n71:VVr~V?5 handling capture 

fl1"j-:ilu:w~1~ CJ1itJ1flflU b~eJfl-:ilU:W~~l'W~'V'lUm:w bb'W1~1"j1"il~n1Vl'W~111'W~'W~Plfl~l~~.veJ 
1.vb1mtJ"j~:lJ1ru 30 'W1Vi~rJVl~~~'W~ :w~~-:ilu1~~rJ~1'W 70% 5~flrJeJrJ~ bb~~tl1n~u:W1Viil1f11'll1 
~11VlCJ1 f1ru~lVlCJ11"11?f\9l{ "il'W1~~mru:WVl11VlCJ1~CJ b~rJvllfn"jPlfl~l~eJ1tJ, 
n71:VVr~V?5nV~mlJ6't3J pitfall trapping 

fn"j~fl-:ilU:W~hlCJG1:Wb~rJmb'W1~1"j1"ilm:w~n1Vl'W~111'W~'W~Plfl~11'W.veJ 1 a~CJ fn"j-:ilU?fmfl), 
:Wl 1 bb'W1 "illflir'W11~tlU~flVl~:w~~1, tJ1'WVl~:W~fl~vllH\9l1:Wbi('Wbb'W1~1"j1"il "ill'W1'W 10 tlU~fl~rJVl~~. 

~'W~Plfl~l 11~tlU~flv1~Hb'u'Wb1m 24 i11:W~~~btlu:ff'W :W~~btlu1~~eJ~1'W 70% 5~flrJeJrJ~ 

2.2 fn"j"j~U'll-U~"I.JrJ~:W~, 
:w ~~l'W~-:ilU1~"il1 fl fn"j btl Uvl1 rJ ~1~~~?f rJ~16 ~fl'l'Jru~i11CJ'WeJ fl1~fl~rJ~"il~Vl"j"jI"1,j111:W1Plfl~l , 

bbUuHbb?f~ ~il1f11'll1~11VlCJ1 f1ru~lVlCJ11"11?f\9l{ "il'W1~~mru:WVll1VlCJ1~CJ b~m~u~rJ'u-u~:w~ (key to, , 
species) ~'lm~CJ-51~~~"il1fl Bolton, 1994 vllrJ~1~"I.JrJ~:W~Vjn'll-UVlUl'lG11'W 1111tJbnu111'W 
.c:::r...c:::r.. Q.) 	 ~.c:::r.. I ~.c:::r.. Cl.J 

'V'l'V'l5i1 ruGjl]?f m'W5"j"j:W'll1I9l1Vl CJ1 bbVl~"il'W1~'l mru:WVl11Vl CJl ~ CJ, 
"il'Wl~'lmru:WVl11VlCJ1~CJ b~rJ10Ut'Wfn"jPlfl'l'J1~rJ1tJ• 

1 
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m';j1.,:j~ 1 11CJ~B"1l'iJ~'1Jel-:)tJmfl~V1'U1'W~'W~P1fl'l~1~-:)?lB-:)~'W~ fiB U1b~-:)-r-:)bb~~?l1'Wll~~1-:) ~'Ul~CJlmitJ1fl 
A'U (handling capture) bb~~ lfinmlflVl~ll (pitfall trapping) 1'W'1h-:)t1~bb~-:) (22-24 bll'\.<.l1CJ'W 2555) bb~~ 

1'W-dl-:)t1~~'W (26-29 mfl-!J1flll 2555) 'U~b1ru?l(l1'Ul~CJ Chulalongkorn University Forestry and Research 

Station ~1'U~1Vl~th'W eJ1bf1elblCJ-:)?l1 ~-:)Vll~t11'W 

Family Termitidae: Subfamily Macrotermitinae 


Mocrotermes sp. 


Odontotermes sp. 


~1';j1.:1~ 2 -;J1'Wl'W"1lij~"1lB-:)1l~~V1'U1'W~'W~P1fl'\.<.l1~-:)?lB-:)~'W~ fiB U1b~-:)-r-:)bb~~?l1'Wll~~1-:) ~'U1~CJlmitJ1flA'U 
(handling capture) bb~~ lfin'U(?]flVl~ll (pitfall trapping) 1'W-dl-:)t1~bb~-!l (22-24 bll'\.<.l1CJ'W 2555) bb~~1'W-d1-!lt1~ 

~'W (26-29 mfl-!J1flll 2555) 'U~b1ru?l(1l'Ul~CJ Chulalongkorn University Forestry and Research Station 

~1tm1Vl~'Lh'W eJ1bf1BblCJ-!l?l1 ~-!lVll~t11'W 

21 
23 

14 

25 
29 

24 
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\9l1'al-!1~ 3 'alEJ~m\JI31timJbbl:'1~'ll\J(?1'lle:mJ(?1~~'U1'W~'W~~m~l~-!l61B~~'W~ ~B Ulb~-!I~~bbl:'1~611'WlJ~~1~ ~'U1(?1EJ 

151itJln~'U (handling capture) bbl:'1~ lTIn'U~nVl'llJ (pitfall trapping) 1'W"1h~("]~bbil~ (22-24 blJ~lEJ'W 2555) 

bbl:'1~1'W"1h~("]~~'W (26-29 mnt)lf1lJ 2555) 'U~b1ru61fll'Ul~EJ Chulalongkorn University Forestry and 

Research Station vll'Ul:'11VlG'i111'W eJlbJlmlEJ~611 ~~Vl'J(?1111'W ('a1lJ~'U:!.J(?1~~i'W 38 'll\J(?1 5 1~f'1timJ) 

Subfamily Dolichoderinae 

Oolichoderus thoracicus (Smith, F., 1860) 


Iridomyrmex anceps (Roger, 1863) 


Philidris sp.l of AMK 


Tapinoma melanocephalum (Fabricius, 1793) 


Technomyrmex kraepelini Forel, 1905 


Subfamily Formicinae 

Anoplolepis gracilipes (Smith, F., 1857) 

Camponotus rufoglaucus (Jerdon, 1851) 

Camponotus sericeus (Fabricius, 1798) 

Camponotus sp.7 of AMK 

Oecophylla smaragdina (Fabricius, 1775) 

Paratrechina longicornis (Latreille, 1802) 

Paratrechina spA of AMK 

Para tre china sp.8 of AMK 

Plagiolepis sp.2 of AMK 

Polyrhachis illaudata WaLker, 1895 

Polyrhachis proxima Roger, 1863 

Subfamily Myrmicinae 

Cataulacus granulatus (LatreilLe, 1802) 

Crematogaster (Physocrema) aurita Karawajew, 1935 

Crematogaster rogenhoferi Mary, 1879 

Crematogaster sp.9 of AMK 

Monomorium chinense Santschi, 1925 

Monomorium jloricola (Jerdon, 1851) 

Monomorium pharaonis (Linnaeus, 1758) 

Monomorium sp.1 of AMK 

VllJlmVl(>l, AMK: Ant Museum at Kasetsart University 
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Ji cltJ """ '" , ~ <V 

{ , .. 'V'l'U'VI 1bV\..:I~..:I 'V'l'U'VI~1'U:U:::U1..:1 
1..:11'1£JmJ bb~:: "If'U~"lJel..:l:U~ II II 

q~bb~..:I q~~'U q~bb~..:I q~~'U 

Subfamily Myrmicinae (~el) 

Oligomyrmex sp. - Y - -

Pheidole plonijrons Santschi, 1920 Y - - -
Pheidole sp. Y Y Y Y 

Pheidologeton diversus (Jerdon, 1851) - - y y 

Tetromorium wolshi (ForeL, 1890) - - y -
Tetromorium sp. - - y ­

Subfamily Ponerinae 

Diocommo vorgens (Smith, F., 1860) Y Y Y Y 

Hypoponero sp. - - y -

Leptogenys sp. 15 of AMK - Y - -
Odontoponero denticuloto (Smith, F., 1858) Y Y Y Y 

Pochycondylo rujipes (Jerden, 1851) - - - y 

Pochycondylo sp. Y - - ­
Subfamily Pseudomyrmecinae 

Tetroponero rufonigro (Jerdon, 1851) Y Y Y Y 

Tetroponero sp. Y - Y ­
AMK: Ant Museum at Kasetsart University 
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~1'a1.:J~ 4 ri1bu~cr'ihul'U~~bb~~~'1JiJ~ (~eJ 1 n'U~n) 1'U~'U~tJ1b~-:I-r-:l (n=20) ~'U~lCJ15n'U~n'VI~~ (pitfall 

trapping) 1'U-dl-:l~tiJbb~~ (23-24 b~~1CJ'U 2555) 'U1blru?ltl1'Ul~CJ Chulalongkorn University Forestry and 

Research Station vh'U~1'V1~tl1'U B1b.nmlCJ-:I?l1 ~~'VI'r~tl1'U (b~m':iJ1nmnhh.JeJCJ) 

. 
~ ~ d .. ~ 

'1J'U~'V1 '1Jm'VICJ1f'11?1~'a ri1bu~CJ~1'Ul'U~~ (~eJl n'U~n) SE 

1 Oecophyllo smaragdina 31.2 16.2 

2 Dolichoderus thoracicus 23.7 9.1 

3 Camponotus sp.7 of AMK 1.5 0.5 

4 Odontoponera denticulata 0.5 0.2 

5 Monomorium sp.l of AMK OA OA 

6 Crematogaster rogenhojeri OA 0.3 

7 Tetraponera rujonigra OA 0.2 

8 Camponotus rujoglaucus 0.4 0.3 

9 Monomorium jloricola OA 0.2 

10 Pheidole sp. 0.3 0.2 

11 Diacamma vargens 0.3 0.1 

12 Tapinoma melanocephalum 0.2 0.1 

13 Monomorium pharaonis 0.1 0.1 

14 Monomorium chinense 0.1 0.1 

15 Pheidole planifrons 0.1 0.1 

16 Paratrechina spA of AMK 0.1 0.1 

AMK: Ant Museum at Kasetsart University 
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~1':i1.:j~ 5 ri1bu~~Iil'1'WJ'W~(7lbb~~~"1JiJ(7l (~eJ 1 ntJ~fl) 1'W~'W~~nw~~~b~ (n=20) ~tJ~J~lTIntJ~mm~, 
(pitfall trapping) 1'W-liJ~~tiJbb~~ (23-24 b~'tfl~'W 2555) tJ~bJru6'fmi11~CJ Chulalongkorn University 

Forestry and Research Station I'l1tJ~1V1~t11'W el1b.flml~~6'fl ~~Vll(7lLh'W (b~~~':iJ1fl~lflhJileJCJ) 

d ~ ~ ~ "" "1J'W(7lVl "1JeJJVl~1m6'fl'l~ ri1bu~CJIil'I'WJ'W~(7l (~eJl ntJ~fl) SE 

1 Pheidologeton diversus 209.2 209.2 

2 Monomorium destructor 5.1 3.4 

3 Diacamma vargens 3.4 0.9 

4 Oecophylla smaragdina 2.4 1.2 

5 Camponotus rufoglaucus 1.3 0.6 

6 Camponotus sp.7 of AMK 0.8 0.3 

7 Dolichoderus thoracicus 0.7 0.4 

8 Iridomyrmex anceps 0.7 0.4 

9 Paratrechina sp.4 of AMK 0.6 0.5 

Tetraponera rufonigra 0.6 0.410 


11 Anoplolepis gracilipes 0.4 0.2 


12 Pheidole sp 0.2 0.2 


13 Tapinoma melanocephalum 0.2 0.1 


14 Odontoponera denticulata 0.1 0.1 


15 Monomorium floricola 0.1 0.1 


16 Monomorium pharaonis 0.1 0.1 


17 Hypoponera sp. 0.1 0.1 


18 Tetramorium walshi 0.1 0.1 


AMK: Ant Museum at Kasetsart University 
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1911'a1\1~ 6 ~1bO~tJIi11'Ud'U:IJ~bb~(1~"lliJ~ (~eJ 1 tl'Uvln) 1'U~'U~thb~~-r~ (n=20) -.r'U~dtJ15tl'UvlnVl'l:IJ (pitfaLL 

trapping) 1'U'lh~~~~'U (26-29 mn{J1fl:IJ 2555) 'U~bdru?{mi11-.rtJ ChuLaLongkorn University Forestry and 

Research Station ~1'U(11VI~'ll1'U rl1b.nm1tJ~?{1 -.r~VI'r~'ll1'U (b~tJ~\l1nmnhJ,j'€JtJ) 

~'" d .. '" 
"ll'U~'V1 "llmVltJ1P11?{\9l'j ~1bO~mJ1'Ud'U:IJ~ (~€J1 tl'Uvln) SE 


1 Oecophylla smarogdina 2.7 1.1 


2 Camponotus sp.7 of AMK 1.3 0.4 


3 Oolichoderus denticulata 0.6 0.3 


4 Pheidole sp. 0.4 0.2 


5 Crematogaster (Physocrema) aurita 0.2 0.2 


6 Odontoponero denticulata 0.1 0.1 


7 Oiacamma vargens 0.1 0.1 


8 Oolichoderus thorocicus 0.1 0.1 


9 Oligomyrmex sp 0.1 0.1 


AMK: Ant Museum at Kasetsart University 
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(1\1';j1-:j~ 7 A1bQ~tJ~1t!1t!~~bb~~~"1Ji1~ (~€l 1 n'lJ~n) 1t!~t!~?llt!~~:l.h-:J (n=20) ,~'lJ~ltJ1TIn'lJ~nV!~~ 
(pitfall trapping) 1t!-dl-:Jq~tJt! (26-29 mn~1fl~ 2555) 'lJ~blru?ltnWl~tJ Chulalongkorn University 

Forestry and Research Station ~h'lJ~1V!~'Il1t! eJ1b.fl€lbltJ-:J?l1 ~-:JV!1~'l.ht! (b~tJ-:J':il1n~1n1tltl€ltJ) 

<II """" "" "1Jt!(?lVl "1J€l1V1tJ1m?l\?l"j 
~ 

A1bQ~tJ~1t!1t!~~~€ll n'lJ~n SE 

1 Pheidologeton diversus 18.8 16.1 

2 Oecophylla smarogdina 4.6 2.2 

3 Diacamma vargens 0.6 0.2 

4 Camponotus sp.7 of AMK 0.5 0.2 

5 Odontoponero denticulata 0.5 0.2 

6 Pheidole sp OA 0.2 

7 Porotrechino spA of AMK 0.3 0.2 

8 Anoplolepis grocilipes 0.2 0.1 

9 Componotus rujogloucus 0.1 0.1 

10 Iridomyrmex onceps 0.1 0.1 

11 Dolichoderus thorocicus 0.1 0.1 

12 Pochycondyla rufipes 0.1 0.1 

13 Cremotpgoster rogenhojeri 0.1 0.1 

14 Tetromorium sp. 0.1 0.1 

V!~1mv!\?l, AMK: Ant Museum at Kasetsart University 

http:JV!1~'l.ht


11 

~fl€l~ fll'~P1fl'l'Jlf11TIJVlfl 1 flVlfl lCJ'lm-:lUm fl1'U~'U~ P1fl'l'Jl~-:lUl b~.:J ~-:I bbfl ~?i1'UlJ~l-h-:l 'V'li.yh billJ (9)1 €l ~1-:1 
'lJmfl1~hJlJlfltTfll~CJ'V'lUb~CJ-:I 2 'llij~ (species) bbfl~€l~lU?iflfl (genus) Mocrotermes bbfl~ Odontotermes 

6/1-:1~~€l~1'U1-:lPi~€lCJ (subfamily) Macrotemitinae, l-:lPi (family) Termitidae (m'jl-:1~ 1) Ufl1fl~-:I?i€l-:l'llij~ 
un~'V'lul~CJ~l1Ubb'VlU'Vlfl.fllf1'lJ€l-:lU'j~b, 'Vl1"11'VlCJ 'j1lJ~-:I bbClU b€lb6ll(Jb'lJ1'l-r€l'Ubbfl~ bbClU€l1vJ~fll U1-:1'llij~ bU'UbblJfl-:l 

f1mu113Jbbfl~~'llUfl fl'Vll-:1fll'jbfl'l'Jm umfl~-:I?i€l.:J'llij~v'h~-:l1~~'Ubbfl~€lCJ1 'Ufl6llJUm fl~b'V'll~biCJ-:I b~€l'jl n'U 
\J \I 'U " 

€l1V1l'j1~~-:lbb~bd€l13J bl"1'l'J13J bbfl~"Illfl1u13J (Cheng et al., 2007) ':ulmlCJ-:ll'U1'Ui.h~b'Vl1"11'VlCJ'V'lu'i1Ufl1fl?ifl~ 
Mocrotermes bbfl~ Odontotermes VlmCJ'llij~iJfll'j~l'j-:l~ll'lbbUU~-:I'V'll€l1f1CJ (symbiosis) nUb-M~lf1'U?iflfl 
Termitomyces 6/1-:1bU'Ub-M~~VllCJ1niJ'jlf1lbb'V'l-:lbbfl~f1'U1'VlCJijCJlJUllJl~UU'j~Vll'UbU'U€l1V1l'j (m1CJd'j'jru bb?i-:l, 
1ru'll bbfl~f1ru~, 2547; Sornnuwat and Thienhirun, 2005) 1'UtJ f11"1. 1996 Sornnuwat bbfl~f1ru~ v1lfll'j 

;;1l'j1':umllJVlmflVlmCJ'lJ€l-:lUm fl1'UUlb~-:I~-:l1 'U €l'VlCJ1'Ubb1A-:I'lll~b~€l'U1"1~'Uf1~'U'Vl1 ~-:lVll~fllru':u'UU~ 'V'lU';hiJfll'j, '" , 
m~':ulCJ~l1U'lJ€l.:JUfl1 fl~-:I?i€l-:l?iflfl€l~VlmCJ'llij~1'U~'U~Ul b~-:I~-:I'lJ€l-:l€l'VlCJ1'U bbfl~'U€lfl':ulflt1iJ-:I'jlCJ-:ll'Ullumfl, " , 
?iflfl Odontotermes iJmllJVl'UU€lCJflllum fl1'U?iflfl Mocrotermes ~€l?i.fll'V'lmllJbbVI-:lbb~-:I bbfl~fll'jbu~CJ'U, , 
bbUfl-:l'lJ€l-:l bb Vl6l-:l €l1f1CJ B'U bn~':u1 fl n ':u fl 'j'jlJ'lJ €l-:llJ'U'l'J~ 6/1-:1':u 1fl fll'j bnu (9)1 €l ~1-:11'U~'U~P1fl'l'Jl'lJ €l-:l-:ll'Ul ~CJt1n'V'l'IJ 

o .1 .1 l' ... t.1l.:. d 

, 
d I " "" .. 1" 'i ~ ':u1'U1'U u'j~'lllmumfl lJlJ1fl'Ufl 'Vl-:l'Ufl€l1':ub'U€l-:llJ1':u1fl?im1~€l1 flll"1'Vlf1€l'U'lJl.:JbbVI-:I bbfl-:l bbfl~lJfll'j 'll'IJ'j~ bCJ'll'U 

1'U~'UVi':ul fln':u m'jlJ'lJ €l-:llJ'U'l'J~b'li'Ub~CJd n'U 1~ CJ bu'V'll~U~b1 ru~'U~?i1'UlJ ~:J1-:l6/1-:1 bnu (9)1 €l ~l-:1Um n1:J1~bfl CJ, 
(~l'jl.:J~ 1) 'U€ln':ulflffi'U~'U~?i1'UlJ~:J1-:l'V'lU'llij~'lJ€l-:llJ~lJ1flflll1'U'~''U~Ulb~.:J~.:J (~1'j1.:J~ 2) €ll':ub'V'l'jl~bU'U~ 
'Vl'jl'IJn'U~llum fl bU'U €l1V1l'j'lJ€l.:JlJ~~6llV1m CJ'llij~ Bfl~.:J ~1 ~'UU~b1 ru?i1'UlJ~:J1.:Jri €l'UoVl.:J btJ ~16l.:Jv1l1VllJ~ ~6l1 

" " 
lJ€l.:J b-M'UUfl1 fl€l1V1l'j1v1~flll ~-:jJ'U ~-:j'\.i1':u~iJe.Jflvh1Vlum fl Clfl6ll bU'U €l1V1l'j':u'U bVI~ €l~l'U1'UU'j~'ll1mu€l CJlJ1 fl 

" 
fll'jP1 fl'l'J1m1lJVlm fl'llij ~'lJ €l-:jlJ~~-:j1'U'1i1-:j ~~ bb~-:j bbfl ~'1i1-:j~~~'U 'j1lJ~-:j1~ CJ fll'j~U ~1CJ15fll'j10UUlfl AU 

bbfl~fll'j1oUnu~flVlfllJ 'V'lUlJ~~-:j~'U 38 'llij~ ~~€lCJ1'U 5 l-:jPi~€lCJ fl6ll1~€l l-:jPi~€lCJ Dolichoderinae ('V'lUlJ~ 5 , " 
'llij~), l-:lPi~€lCJ Formicinae ('V'lUlJ~ 11 'llij~), l-:jPi~€lCJ Myrmicinae ('V'lUlJ~ 14 'llij~), l.:JPi~€lCJ Ponerinae 

('V'lUlJ~ 6 'llij~) bbfl~l-:jPi~mJ Pseudomyrmecinae ('V'lUlJ~ 2 'llij~) (m'jl-:j~ 3) ':u1floVm;lfl'V'lUlllJ~1'U1-:jPi~€lCJ 
Myrmicinae iJ'llij~'lJ€l-:jlJ~lJlfl~?i~ ~-:j1'UoV€llJm1lJ':ulfl?i€l-:j~'U~P1fl'l'Jlbbfl ~oValJfl':ulmb~fl~~'U~P1fl'l'Jl ~a Ul 

'" " 
b~.:J~.:Jbbfl~?i1'UlJ~:J1-:j (m'jl.:Jv1 2) 6/1.:J~1'UVI-d-:jt1l':u~bU'Ub'V'l'j1~1-:jPi~aCJ Myrmicinae bU'U1.:JPi~€lCJ~iJ'llij~'lJa.:J 
lJ~lJ1n~?i~ bbfl~iJfll'jm~':ulCJaCJl'UbbVl6l-:j€l1f1CJ1~'VImfl'VImCJ (Holldobler and Wilson, 1990) ~.:JJ'Ulafll?i~. " 
':u~1~'V'lUlJ~1'U1-:jPi~€lCJt1~-:jt11':u~iJlJlflflll1-:lPi~€lCJ~'U 

':ulfll'll'jl-:j~ 2 'V'lUll'llij~'lJa.:JlJ~1'U~'U~Ulb~-:j~.:J (23 'llij~) U€lCJflll1'U~'U~?i1'UlJ~:J1-:l (29 'llij~) €l1':u 

bU'U b'V'l'j1~?i1'UlJ~:J1.:J1'UU~ b 1 ru?i m'lJl~CJ bu'U~'U~m:JiJfll'j1oU?il 'j bf1iJnl~~f1m~'ll bbfl~ fll'j~?i1'UlJ~:J1-:j bU'U 
" 

~'U~~iJ fll'j'V'l 'j1'U~'U bbfl ~ bnUl'll~'ll~~'Uufl f1fllJ~1~'Uv1l1VI'VIU1~'U btJ ~16l-:j 1 a fll?i~lJ~~'VIl n'U~l ~'U':u ~ Cl n~fl~l CJ , " 
nU~n'VIfllJ'VI~aCln~U~lCJUlflf1'\Jth':u~lhJ1flflll (Lach et al., 2010) , " . 

lJ~b~'U~'V'lu1'U~'U~U1b~-:I~.:J ~a lJ~bb~-:j Oecophyllo smorogdino (m'jl.:J~ 4 bbfl~ 6) 6/1-:j1'U~'U~th 
b~.:J~.:J'V'luri1bu~CJ~1'U1'UU'j~'lllmlJ~bb~-:j1'U'1i1.:Jf'I~bb~-:j (31.3 (;~ld~a 1 nU~fl) (blJ'l'J1CJ'U) ?i-:jflll1'U'1i1.:Jf'I~~'U"I \I 'U VI '\J 

(2. 7 (9)l~a 1 nU~fl) (mfl!]lf1lJ) 6/1-:jbU'Ub'V'l'jl~1'U'1i1-:jb~a'UblJ'l'J1CJ'UbU'U'1i1-:j~lJ~bb~-:j'lJCJ1tJ~.:Jbbfl~b~lJ~l'U1'U 
u'j~'lllm (Holldobler and Wilson, 1990) ~1'UlJ~b~'U1'U~'U~?i1'UlJ~:J1.:J ~€l lJ~~llJ Pheid%geton 
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diversus (~1~1'1~ 5 bbl:l~ 7) ~'I1'U~'U~tJ1b~'I-r'l~'Ufi1bQ~tJ~1'Ul'Utl~~'lJ1m:W~bb~'I1U-U1'1~\?,)bb~'I (209.2 \9ll~eJ 
1 n'U~fl) (b:W~ltJ'U) ~'Ifl111'U-Ul'1~\?,)~'U 08.8 \9ll~eJ 1 n'U~fl) (mfl~lfl:W) ~'Ifh.hbU'Ub~~1~1'Ub~eJ'Ub:W~ltJ'U 
bU'U-Ul'1 blm~iJeJ ruVl[JiJ~'I bVI:W1 ~ bbr1m ~ b~:w~1'Ul'Utl~ ~'lJ1 m 1'U~1'U:w~&.h'liJfi1 bQ~ tJ ~l'Ul'Utl ~~'lJ1m'lJ eJ'I:W~ 

, "" 
bb~'I 0. smaragdina ~'I bu'U:w~~iJ1J~tJfl1l-r1liJ~1'Ul'Utl~~'lJ1mtJeJtJ Vll1Vf:W~~l:W~'I bU'U~f11b-u'Ub~tJ1n'Ubb~ij 
fl11:lJfl1l-r1ltJeJtJ fl11meJfl1~~eJ~ bbl:l~b~:W~1'Ul'Utl~~'lJ1m1Ji':lJ1fl~'U ~'I~'U:W~~1:W P. diversus bU'U:W~'lJ1J~ b~'U 
1'U~l 'U:w ~&Jl'1 bbl:l ~~1 fl.rreJ:Wl:l ~'U1'U fl1~ bn 'U \9lleJ ~1'1 :w~Ji'1 tJ n'U~flVll:l:W1'U~l 'U:w ~&Jl'1-Ul'1 b~eJ'Um flf11fl:W ~'\Jij.rreJ 

" , d.J 

:Wl:l~'\J~l'Ul'U:W~~l:W1'Un'U~flVli1'1~'I:W1 fl fl11tlfl~~'1 bil~'<Il1flfl1~~11'1 n'U~fl1fl~-r'l:W~~1:W1~mJ'I b8ill 'UeJfl'<lllfld 
"" u 

Ji'l tJ1J~tJfl1l-r1l'lJeJ'I:W~bb~'I 0. smaragdina 1.11'<1l~bU'U~lbVI\?)1Vf~l'Ul'U'lJ1J~'lJeJ'I:W~1'U~'UvitJ1 b~'I-r'lijtJeJtJfll1
" . 

Yl'U'Vi6'!l'U:W~&.h'l (Newey et al., 2010) 
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