












































7 

n1wii 1 m~a)J L~ ui1 e1 ~l~'VI'U e1u nu 1;n.Hhm ~eN m1~ • 
(n.) a)Jtll;'U 1tfYl1elLL~~'YI?J'Ul~ 4x4 ~l~~ih • 
(?J.) a)Jfl~ 1.z1'Yl1elLL~~'YI'lJ'Ul~ 2x8 ~l~~ih • 
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' ., ' "' , " ' 
n1 itJ (UJfl':i 0 mt:l) (flll'fn 3) m'l1'1ht'Ul~fllJnflW'I1fliJ 35 fl~rYlt'b'(UCMf.l"i!1' llt.l'nfl':ilVCI:~afl£1~ • • • 

I I t t ., f/'1 I 'JJ I t I 

~1~'1 n~lti1'U'Ufl~UlJCI~U~Cl::;~1fltll~'W':ifllJftlJ1tfl':i1:'11~flngfl~m ~1flVl~UlJCI~lli1lffllJl':itl 
"' 71 ' -,1 ' 

1tfl':il::;'l1~fl i ~~ltij'U fll':i\1~"1!1'~ i11 fl~lJ~l'Utl'4 fl':ilJilil'UUlJCI~ fltl~ fl{)ttCI::;ff~1il1Vl fl':i1li'l11 

' "' ' "' ' ' 
m':i tflll~':i fll ~tl1'W1 t.WtJ1tml::;'H~tln\}fl9ltH9ltl hi ff1'11i'lJffQCI (genus) 'Utl~lJ~'li-a~~l~'l 
" 'I!'U~ltij'Ufll':i~lU'Ufl~llJ Holldobler and Wilson (1990) UCI::; Bolton (1994) 

" " .. " " 'UtllJtl~w '111Ji1 fl111J~uff'mrntitm::;tJ1mw 'lllN'U~tltJ~ m':in~tltl~ i 9l ~lflffmil9ln~-



1 

d + ~ 

(fl.) L'lllJUflUlHH'lfU~\11 (micropin) L1Jfl'i 0.15 

d ~'f' .... ~ 
('ll.) L'lllJuflUlJ'l~'lfll~1i'i'ilJ~l (insect pin) L'l.W'i 0 U(;l~ 1 

4 ~ Q.l A 

2.1 fllH'I'fllJl(;lfllHU~l11~ffWJlll1'VIUl 
, ' . , 

Ul'i~0~~1t~l.l1trm~llm":mfftijou"~'i~tr~~1flflll (,'ll ~1'Hllm.Hm~l"imt~) 'llfl.:J'Hllflll • , , , ., 
fiu191n.Hlflfl(;lfl~flfl~ (C. chloratus) l.llffflllliiflllW~l11.:JffWJlll1noltn0191fl(;lfl~~"nffl..!fffl~ . " . 
911'1flJ~ stereo microscope 'Ulll~ihii~'lltllO 7-70 Ll11l't'ifll.lfl10tlll'f'lh~flm.J 

2.2 fl1'ifffllll;.1~'h1m 

'i11J111J~1L~lJ1otl'ffftijO'Ufl.:J C. chloratus \llflff1\J(;Itl.:Jflfl~ il..!fllUltlLUfl.:J ~.:J'Hi~ll'n-
Jtl ' , , 

~11ff 1~tri'b'ft'tJIOi'mtff-3,TI'b'U~l1(;16~fflJ1.:J (20W BL) ~91~~'btJlL1Wflnl.:Jff1l..!(;I6.:Jflfl.:J~-3 
)J t I I 'JI 

,nnflu~u'l11~1J1w 2 t1J91'i (m-wn 4) 'i~l111~nm t9.oo - o6.oo ulwm'llfl-31u1~,=ju 1h~1 
" Q.l .d , " J , , _.A~ d A ~ A 

L911J1011111J'i11J ~1J1L(;ltf~ l..!'Htl-31J{l1J91fll'i11~WlftJl.ltl'i~lJlW 25 fl~ffWlf(;ltC)l'£Jt'l'U(;I~f1111J'Jfl..! 
., ., r;j , , • ., 

ffl.ll1'111i tl'i~lJlW 70- 75 n.lfl'it9l'l.!~ l91m~v~1l.!fl(;lfl~l't"lff~fl'llt!l~ · 18x28x10 (;lfl1Jlfffl-. . 
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~ Q.l d.:i ,01 ., " .cf..t:t , .c:f.q 
L'ift.I~U.JG'I") fHUJ~CI~ 1 ~1UCI~~~m~~11:JU'U~f11'lff11 thn~m (~11J'H1J~ff'U11~11J'H1J~fftf11) 

J/ Jl 'JI I I , I I "Jl I Jl 'JI , I I 

nun~ 4 ~1\J'UV~flCIV~t~V 1'lfi!T1'Hi'U11~ i'll (flll'frl 5) l'lf1hml1..1Nff11lhN~ i~vl'lffl~~1ff11Jlf11 
I I I I Jl I 

ftU 1:1 i!T1'Hfuti!um'H1~'UV~i1t~111V tijV i'llffmilui1'H1JV1..11Vll'HU~ lWflt~V~lt.lflCIV~ 
" ' fl • • 

'WCilff~flf1HflCI11 'U1..11~lff1JN1ff1JVflC11~ 3 lctf1J~t11~~ flCIV~CI~ 1 i1 (~11..111..1 100 flCIV~) .. 
(fll'W~ 6) UCI~lff~~CIV~flV~~i~ti!tJ~Vt.l U~CI~~V1J'U'W1~ 1x2 ~1~1~tctf'W~t11~'i i!T1'Hfutil'W 

I 'JI I tl I 

Vl'H1~'UV~i1'H1JV'W tljVi1'H1JV'WV1Qi~ 1 t~V'W ~nJ~£J'W1Jlt~V~l'WflCIV~'U'W1~ 7x9x4 ~fl 
., tl I I 

Ulfffltctft.l ~!11~ ~ 'W~£111 nunJ~mJ 'Ut.l 1~'U V~ fl£11..1 CIV~ flV~ti!tJ 'Ut.l 1~ 1.5x5 ~1~ 1~tctf'W ~!11~~ 
• ' ' Jl , , 

cm-wn7) d1v~~1fli1'H'WV1..1'll'W1~ lmu~u ~~iij'11111~mm~111muw1'H1~1llfl~1..1 
u 

t t/ I I 

.fll'Vifl 4 Uff~~fll~~~i~ftU~flllff~h~'lftJ~'HCIV~ff111~ (20W BL) l~V~1U~111i1t~111tt 

'liD~ C. chloratus 



v 

/ 

/ 
/ 

. , ' ' 

llll'ifi 6 011Llit.r~~111tltJ1Ji'tTi111tl~'lJfl~ C. chloratus 

11 

l 
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• 

" U'Unm:::a:::nmrn·n~;f!Jl~U iV~ '\J'Ul1lfl111Jfl11~'\JtJ~11-m~::: lmlfl (head capsule) 
t ~ • ~ 

0.1 Q.l .q 0 QJ 

'\JtN'Hl..lfl'UUVI~:::1tJ (instar) ~1tlfltlm~nl'lffl..ll'I'6~~1~'U~ stereo-microscope \I'Ul'flflltH'tlt.lltJ 
" . " 

7-70 nn tlll..I1Wfl111Jfl11~'Ufl~i1m:: 1'11~fl'U6~'11\.tfll..IUV1~::1v l'flo1~ Dyar' s rule 

" " . 
(Wigglesworth, 1974) fll':iffflln;1int11'UtJ~U1J~~ iufli'~ihhrilum7~:::'1111~t~fll..l mfl{)lfllJ 

.... 
2538 - 1JQl..lltllJ 2539 

.. 
- ~ .ot •.ot ... ~ - JA!l S. !u1UtJ&nU1J1fifl11fl11JfJ1J'H'U0'Ufltllfllut180 (C. chloratus) 

0 .... d , 0 A!l 
~11\.t'U m-sn~na~nl'I'1U mH na~'Ufl~lflll ~1m ut'U~m1flm1Ja~ 

" "d • " • " 
1h::o6U111t11Ufll1 13 h u~::~U~W.:Jflfl~~mqu1:::1JlW 10 i] taafln'1Ullfl~flfl~nl'lriilflll 

1 .... "" ~ .cr 01 ' 1 .l d_ 1 '"""""" 
l'l~lltH iWi'i'U11Wlfl~fl111Jl'I'1J111:\'1J6'\lfHu\l~tl~l~'l ~tll~l'i1:::1:\'tn1'f'\16~'t't'Ul1IJ~fl fll~'Ut)ll~ 

, ' Jl , 

~unsnlllut~::mq'\la~~ut~a~na-~nlnnttilv~tilu'H"'n uunn~lU1'U'I1UatJnu1~ttl~anntHna~ 
d , • , • • • , Jl • • ' 

n-wu~,n~l~uun::n~ 1~o1'lfnm-s~,~1 t'lfut~a1nunm':inl'lf1u'Uaiit <m-sq11~1ao1~ 
" . 

U1Jn~mmtl~aml1~utm::ft.:Jtlfl~flfl~) 11~Ufi'Uflln1~llfl~UU'U randomized complete block 

" " 
(ReB ) u1::nau~1o 4 nm1vt~u 



IS 

' " tl " ' ., 

3.l.fl1'111H'Ifl 1m~ti ·UJ~ l~t1l'lftn'I11'Hfl'11'i'1Jt~ti~Clfl 1m:m.t 0-5 ff'11~1'11 l'Jtl~fltl lft'U • • • 
, ' tl " 

'llfl~91'Uelfl~flfl~llfl 15 1'U cmvrn 8) ~l'U1'U 4 91'U 91'UC1~1l~~mw 5oo nrlJ 

.<t • , "<!! _, ® 1 ,, "<!! _, 0 d _, 0 

3.2. U~l'I'U n'!~fl'UHfltl ( NEMATODIK 22 ) 'lf ff!~fl'UHfltln'1!~~1IJ91llJftlU'U~ 

" " " 'lll'llfl~ 1'lf'1 fflJ"!'ll (2534) l~t~iiin-t~fl'U~flt111~~lJ1W 6-10 Cll'Uvl1/'lll 3-5 ilm (fl9111ft11lJ 
' , ' , , . ' 

'11'U1U'U'Uifft~fl'U~Br.l 2,000 vl1 91fl'lll 1 i1e1ililm) l'lftft~fl~lmuuuff~lntl'l1~~ (knapsack 
.c:::t d 0 , ~ .d 

sprayer) U~l'I'U911lJfl~UCl~Cl191'Ul]fl 4 !91fl'U (flll'll'l 9) 

3.3. flllfl~{!fl, ~titl~lJ~;1lJ fltlfll~~ ~~'U 1 ;!~flrJ~fltl 11fiil'~t~'U!~tl1fl'U nunm~ 
" . . 'I .<t "' 

t'U 'llfll'l 3.1 Uel~ 3.2 ~1lJfl'U 
. " 

3.4. 1lJiinn~hrw'U fl1~911lJ'llfl 3.1-3.3 ('Ji~ft1tlfJlJ) 
' , , • " tltl , 

u91Cl~nm~11~~flfl1J~1tl 4 cih cu91Cl~~ll'lf91'Uelfl~flfl~ 1 91'U) ~~il''Unfl~l'U1'U 
I I I Jl t Jl t 

'11 'U fl'U fi tnJ Gl1 f.HJ'l~ ~lfl!1J~flflcll91 'UUCl~ft~!~fl'U Cl~ 2 ft f ~~ ~'1111~!~fl'U l'lfll:J fllftlJ -91 CllftlJ , ., . 
.c::t. Q.l ~ .,, , 

2539 (91~91flfl'U~1lJ 6 !~fl'U) 1tm1~'11'llfl~Cl l~t11'lf111~umlJ IRRISTAT Version 90-1 

(Gomez and Gomez, 1984) 

• " tJ • ttl , 

ill'Yin 8 m~l'lftn'1111'ff1'11i'1Jt~ti~Clfl 1fltntl 0-5 ff'tJ~llf 1~tl~fl1..l1ft'U91'Uelfl~flfl~ .. . 
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' ' Jl , ' ' 

mwil Q fll':i~~'W'W i~t~fl'W~V£JWJ£Hfl~eJ.:~owlJuuu~~'Wltlln:l.:~ 
" .<1 0 

(fl.) fllH!~'WlJ~WilJ . . 
.<1 "' ('U .) fll':ill ~'W'W fl.:! 





16 

6 7 I 8· 



17 

1 
· ~ 
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Jl Jl " ' , " 

lTv 'I th~fWU\?110 10 U~:tfi.:J'jU'j1.:J'l'lH m~ut:~ni1o1 i UI?I1'U'Yil£JU~:t~o11m£Jthnoiln .. 
d " " d , , , ' 

t~:tfl'\..1 flU u flfl~:tlll?l1mfl~:tl?l ihl19111:1U'Unn t'Wff~iJ t'ff'U 'IJ'\..1 ff'U11flllnnti1u m ~~ fl t:~ou1 nw u mtr 
1111 • q • 

, , ' ' ' t 

q'\?I'Ufl'l'l'lfi'IU~:tmnlO (tn'Vin19fl.) 'ff1'UI'VifftlJtrlJfl1o1~11'1 i'll"fll:JW~'l'l'j 'lfl1~1JflflUI:t1utt'l1!:tll 
, , . ' , " ' ' 

ff111m~:tflllt11~fl'~ ~.:~t:~~'ff1'UU~:t1o'Ut:~.:~nt:~.:~u~:tt:~.:~i1Io (tn'Vinl9'U.) 

2.1.2 'j~tl~~1flfi'U (immature stages) 

,~ ~11~ll1m'ViffllJt111'1 i ~ti1u fl~llUI:t~I~U'I~\?I~flti'Uti1u 'j~l{j£J1J "flllW~I,j'\..1 'jU . .. 
' ' . ' " . " 

£111~ (mv•n 20fl.) i'IJU91i:t~vJfi.:JlJ"fl'l:IW~fll:tll ff'U11'\J'U l'ff'UN1ff'U£Jfll:t1.:JU'j~lJ1W 0.4 fi~:t~lll9J'j . .. 
' ' ' " " ' ' 

(tn'Vin 20'\J.) fi1'1Jfl'l i '\JiijfJU'\1 'llJ"fl'l:JW~!'11:110911'\J1tl'l'l'j 'l'\1fli'\1~£Jll 

. 
m'fin 16 '11'U1\?I'Ufl'l~11~ll1trc. chloratus (X 10 t'Yil) 

" 
(fl.) I'Viff~ 

.d 

('U.) mfftllo 
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• y 

.fll'Wfl 17 tlfll:IW~ff1t.!tlfl'fllt.!Ut.!'Utl\1~1t~:IJltl C. cbloratus 
y 

(fl.) mfl'~ 

~ 

('IJ.) tnfl't:Wtl 

• y 

(fl.) i1flt)lft.!1 

('11.) i1fl~i1tl\l 



29 

j 

(fl.) l'Wfl~ 

"" ('ll.) ll~fYUJCI 

. . " 
vl1'HlHlU U1JU eruciform 1'11i1lHJ'WU~t'1~1fJll~fllJW~-&W!l'\.!i11 ,tJ~-rW 

r ' ' tl ' 

11'WB'W1fJi1'11'U~ (m'Wii 21) i1m~ 1'11t'lflir~l lJfi11:1Jfl11~ 0.20-0.25 iJ"i1t:IJ~'i mafJ 

0.231±0.025 llt'li1t:IJ~'i emJ;B~~ 1 ir~l ii;B~~ 2 Ut'J~ 3 :IJB-3tlf'Wti1'Wt;'Wffl'VIl'ill~"l~l:IJ'll11~ 
' " , " " ' , ' , ' . 

'llfl~tl1~1 'ff1'W'VIm'lh~flflU~1fJ1.l{lB~~l'W1'W 10 ilt'JB~ lJ'lll'il~ ~ 3 fl l'l~BCI~l'W"l~'IJB~BflU~"~ .. .. 
'j/ • " '" ' ' , " ' • 

U"m lJ'llltiio:u 5 fl \9l~BCI~l'Wm~'llfl~'ff1'W'VIB~ii"B~i1 3, 4, 5, 6 U"~lO m:Utll~U tlll'l1'ff1'W .. .. 
'jl , t " , , , 

lHJ~~'ll111"" iJu t1Uff'li':IJ'W fll~~ l:IJ'll11~ 'illfl~ l'W U'W "~ :IJlO~ n~ fl m~~ l'W 'lJ 1~ ll~ 'fffl~ ~1'W 'lJ B~ihl'l1 .. 
'j/ I"' 'JI t Jl Jl I I 

i'IU~\1B.:!1l"a~i1 1-8 ('i1:1J 8 Ut1U) 11"B'I'ff~'l110U~nwlih~ofl11 anal comb d1uir~l ~flllW~ • 

' ' ' 'jl 
Q.l .d ~ Q.l ~ f.d d 0 ::1 .d 0 ~ d 

'H'WB'W10'VI'fffl-3 (flll'n1 22) 11-:lfl'.i~ t'H~fHlH'if.H.i'Uiilfi'\?llil.i"s,dfl'"hllm~EJlJnHW ~ :Jfl1l!J 
'J/ ' " " 

fldl~ 0.30-0.40 iJ"i1t:IJ~'i mao 0.314±0.035 iJ"i1nJ~'i 1J~t1W~l'W'lll.:l'lleJ.:!i1m~ 1'11"fl:I.Jmtlf'W 
' ' tl 'jl ' r tl 'jl 

~lt~er:ni1u'il~ff~1Bm'!1i1elfuml:u'lll~"~ 1 "~ t~n11mHi11 tuao'W'illfl~~lti1u~lll~lm'll:u • • • 
" ' ' , t 

'l.it'JB.:!ii 2 Ut'l~ 3 t'l.laO'W!,'j'WUtlU~'li':IJ'W ~l'W1'W 2 Ut1U tl1~1'ff1'W'VIeJ.:I~'ll11'll'Wfl1111'WB'W1fJi1 .. . 



so 

I t I J/ tl J/ 

lflwu1anrr1lJ (ml'ln 23) 'H'1m~ 1 mmn.l~uudlwffih~11WUlJ ~ft11lJfl11.:J o.40-
I J/ Jl (/1 

0.50 iJ"iinJm tll~u 0.490±0.031 iJ"iitlJ~'.i 'l.J1nw~1UlfU1'Um'111m~ 1lf"t1~'l~Ul.:Jftvumm 
' tl tl ' ' , 

lJl 2 f.) ~V'J~U1.:Jm.hn (labial palpi) tm~'.i~Ul.:Jftlf'U1~ (antenna) ~.:JilJ'ff1lJ1'ltlUum1Jutietv.:J 
tJ I , Jl J/ I fJI I 

i fl "1~ 1 'ff1 u n V.:J~ u m.J ff'lflJ ~ ft mm rru tJ 1 ~u l'l'.i m ~ lf 11-:J u tl'l.J ff'lflJ lJ t~ lJl11 i lf ff'\1 V.:J "1~ 1t tJ~uu 

111 flff'IJ 11 ~ 'W! 1J U ff'lflJ VI tflV'l.J ~ C!Vfl "1~ 1 . .. 
0.1 ~d 0.1 d , Ql d d Q , 

i1UVU1rJl1'ff i1UVU1tJl1lf1tm~lf'UVU1rJl1lft1 (flll'll'l 24) 'H'1m~ 1lf"t1lJft1llJt111.:J 
tl • 

~ ~ 1 d d 
o.60-0.70, 0.90-LOO, 1.20-1.50 11"m11m fltJlJft11lJt111.:Jm"u 0.686±0.035, 0.969±0.047, 

, • t ' ' 

1.366±0.081 iJ"iitlJ~'.i m11"1~1J "1~1ftmulfuvu1unrr1lJU~~'Ilu1f\'llU1fl imyuet~m1n11 ff 
t J/ I Jl J/ I I f/ Q 

'UV.:J"1~1'ff1U l1V~ttli:itJU 111t1ff'lflJl'l dju ff'll1~ 1m'\llJ 'ff1U nt1Ju '.i~tll.:J fttllt1HCI~lf U 1~lJV~tlfl..l 'lf~ .. 
~ " , , " , ' d 

!~U 'J~tllH"llfl..l1'fltl'J~t1V'l.J~1tl 2 tl"V.:J 'l.J1nW~l'U'IJ1~'\lB.:JVt1tl"V~n1 lJV'Itlf'Ullf1tlill'lfvH~U 

~1U1U 1 f.) 

• tl 
4:1 Q.l <t' d 

(flll'il1 25) i11fl':i~ n1"mJft11lJt111.:J 1.90-2.10, 2.10-2.30, 2.40-2.70, 2.60-2.90 u~~ 2.70-J.lO 

' ' , , . 
mown 20 clt1llW~t'\l'UV.:J C. cbloratus (t~tl~1llt19flUitl'IJ11, X 10 tl'll UCI~ X 40 tl'll) 

(t1.) t1~lJi~ 
('u.) i~u~"~l~V.:J 



. . . 
.fll'l~n 21 J:lfl'I:IW~'Mt.!e:Jt.!i'tl'Vlrf'U.:.J 'l.l e:J.:.J C. chloratus (X 50 t'Yil) 

. . 
m'Wn 22 i:lfl'I:IW~'Mt.!e:Jt.!1vfi~e:J.:.J'l.le:J.:.J c. chloratus (X 25 t'Yil) 

Sl 

~ 
j 
I 
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. 
illl'lfl 23 t1'f11:1W~11tHltfrtln'ffllJ'\Hl\l C. chloratus (X 15 t'\'11) 

t 

(f1.) labial palp oil 

' ' ~ , 
('ll.) 11141~~\1 11J'ffllJTHmtlm~uthrt~.:.J1~ 

n 

, 
(f).) ff1tJ 'llfl\l'tlll'i'1'l1\1111J~ . , . 
('ll.) 11tJ1~U1Nt~tJ 2 Uelfl\1 (X 30 tl11) 



ss 

, . 
fiC!iltlJ{II1 11ltJUfl11lJfl11~m1lo 1.983±0.047, 2.207±0.059, 2.459±0.098, 2.655±0.099 u"~ 

, , 
LihJ~fll'Hltnh{lllCll'UlJ 

'Hl.ID'Uio~~mnH em'~~ 26) lf'1m~1ltCiniifl11lJfl;H 2.90-3.30 fiC~iltt~m m~tJ 
• , , " t ' tl 

3.083±0.136 fiC!illlJ~1 ~lvl111lJlf~ff'UUCI~lj~fll:IW~fl1'U1.JtllJ ~'Um~lvl1~1'UtJflUCI~~1'U'VIfl~ 
. ' " " 

t1t~t111lm..t~1fl~U1~1Cit'UlJd1u~u~~ltlflU~~fllJ~lJ'Vt • . ' " ' 
'»'UtJu1tJn~1J~1t~ c.m;·,\1 27) lf'1m~ 1'»Ciniifl11t~n11~ 3.00-3.40 fi"iltt~m t~ 1lo 

' " " , ' ' 
3.224±0.135 fi{;)iltlJ~1 11.l11~'llfl~li'Ufl'UUf.m:JW~fl1'U1.JtJlJUCI~ff'Ufl11lt'Ufl'U1on -~1J~fl~ iY'llfl~ .. 
~1vi'1 ff1'U v nuCI~ff1l.l ..;v~ t1.l~vu 111 n ~u 11 ~ lt 1 v~~lJ'W t ilu ii'tlf ~ v ~11u ;lJ Ul;)~lJ tJ~t ilu \1 ~ ~u ~ ~ " . 

, " 11 " • , 
~ d .e:.. 0 Ql Q.l cld 0 <v 

lt1fl~'11lJ~ m~1l1£1flY1.11 nw ~l'U'lll~'UD'Im~1~1l.l flflUCI~\1~H '!f1~l11tJ"l 'Um lttJ fltJ1£1l'l'U m~ 1 
, ~ , , 

1l~lt~ff'Ul'WflL'lll~flU~ 
J . 

'1''''1' 111,11 I I I'' ''I' Ill I'' I ~! L' Ill!' I I I II 
I 5 6 7 ---,-- 8, I 



84 

• 

' ' .q Ql cv d.C. 

illVfn 26 ~fll:JW~11'\Jfl'U1tll'lff1Jfftl~'Utl~ C. chloratus 

llll~lllllllll~lllllllll~llll~ll~lllllll ~~~ 

I ' ' 4::( Q,l Ql.d~ 

ill'YiJI 27 ~fll:lW~11'Utl'U1tll'lff1JffllJ'Utl~ C. chloratus 
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.. ' <JJ " 

¥lou~ (.fllWVi 28) 1~'UUUU obtected ihi1~hhi'11CIUI'I.:J1'Ul.JUC!dhn11Jtl11 15-20 

~ Q .d Q Q " ~~ d ~ 
l.JCICI1l.JI'I'l' HH'Itl 16.800±1.932 l.JC!t'Ul.JI'I'l' 1f1Hff'l'l.:J.fllti'Uflfl (exoskeleton) l.JC!fl'I:JW~U'U.:J 'l'~tn.:Jfl 

' ' " " 
1:n-ui'it1l1tu i lh~-ul1nuC~~'H'U11'1l.Jfl.:Jtli-u'l11'1t1l'U lJ1 nw l'll'U'Ul.:J'Ufl.:J~1i1~nnttl11 ~l'U1'U 7 fl 

u • • 

Jl I Jl Jl I , Jl 
.c:t Q 0 d _q I!S .c::. ~ ... I 

UCI~l.J 'H'U ll.J ff1'111'l' ti.:J11J'UU f."'11ll fll'll'U lJ '\..! 1l 'U f."'.:JlJ'l'11W fl.:J fl Cll.:JI'Il'U 'Ul.:J 'Ufl.:Jff1'U Vlfl.:J VJfluC!fl.:J 
' rl , " , ' 

'll'fl.:J!UI'I'\Jfl.:Jfl1tt1~iYuw-uli (genital aperture) 1-u~mtl'lt'WTY~ ~tlfl'l:ltu~fiC!ltt!U1.:JflC!l.IH1 
, Jl I I I I o' " 

;ntJ1~n1Jt1'-u lJ1nw l1fl.:JUC~fl.:JYi 9 cm'l'ln 29n.) ff1'U'lfmtili'I'Ufl.:Jfl1tt1~iYm~-uli 1-u~ mtl'lt-wTY 
, , 'JI ' ' 

1~v ~tl'n'l:lw~flmtt~l'lir~h ~1-u1-u 2 ~~'~91~'~t1-ulJ1nw'VImu"fl.:Jn 8 cm-wn 29'\1.) 

~ d "" 

2.2 fll'l'fl'fl'I:Jl'll'11VItll 

~1U'l'~1~uCI~mJihl'tt • 
t I I " J} 

Q~ ~ ..:=tq .c:i Ql ~ 1 A ... 1~ ~ 
C chloratus l.J'll'flfl'U'\1 t'lf1'l'tlflfl'Uflfl 'H'Ufl'U'lffl'U I'IH11uC!flflC!fl.:Jflfl.:J'H'l'fl'H'Ufl'U'lffl'U 

~ . 
11'1~1 1U~flm'll.:Jffll'l (Vlff11'\1 U1'l'l, 2537) ~flffliTty.fll'l:llV.:Jfl(j'I:J~fl bark eating caterpillar . ~ ~ 

(Wongsiri, 1991) 1lmJ~1'U1.:Jff Cossidae V'U~lJ Lepidoptera 1~'U~hffflflC!l.:J~'U (moth) 1llflfll'l' 
~ 

fffl'l:l 11 'U'Hflnifi'll~ fll'l'.fllfll'lflfll'l'il'l fll'l'ffi'I!TI'lf fltu~'l'lf-wtnm1i'l''l'l.J'lfl~ l.l'Hlli1tlltltt~ ~~JC!l 
(/ " I " rl I 

'Ufi1'Ul1'l' mttl~~W'H.f.)iJm~tt 24.064±2.421 fl.:JTI'WlfC!t;ttff fi111.1~'UiYm:rn1im~tt 71.226±3.774 

1 "1!'1.1. 

. " ~ 4. cv Q.J d do .d 

.fll'W'tl 28 Clfl'I:JW~I'IflUI'I'\Jfl.:J C. chloratus l.I'H'Ull.lffl'll (Tl''l''lf) 
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I I e' 'JI 1 

ill'Yftl 29 ~flEIW~'lfB~tif~erYtJ1~~'UW'U1i'lJB~~flU~ C. cbloratus (X 7 tl11) 
' 

"" ('U.) t'VHlt1Jtl 

"c::: <f I ~ ~ I Q.l d Q.l 'j} ~ 
nJB'HCJf'U~ i'W1~'H11~t~B'U fl1tltj1fl1J 2538 - 1JtJ'U1tl'U 2539 'W'U11 ~1t~1J1tlt'Wfl'~Ut'l~tl~Tl't1Jtl 

• ./ )I ' 'j} ' " 

ti1v~~1JW'U1ifl'UUt'l1~1t~1J1m-.~rrt~ml~11~ t'lll'Wnmnm~~'U~~u~nm 17.00 lUii'W~'U !111~v 
' 

I I I 'JI" I 'j/ 'JI Jl 'j} 

11~ l 'lltii'U tl(J1J""]t'I~'!J'J~1J1W 50-180 i'lB~'U~t1W CJfBfltld~~1EJTii'lffl'U tlt'IB~Vl~~1'U'U1~Ut'I~~1'U 
1 1 'JI J) I 'JI'JI I I d 

'U'Uflt'IB~'Wt'll~~flTil'lft~tl~ l'lt'IB~BltJ'iltJ'UB~tl'mtljtl~11Jl'Jt111~ l'U ~~~~UI'l 6-8 tlt'lll ~1t~1Jltl ' . 
I t I I I 'JI )I I 

t'Wfl'tljtJ 1 ~1 ~11Jl1t111~t'llm~v 712.860+290.557 vlv~ i'lll'ltltlt'I1Jti1vi1~i1'l11~mw 24-48 ~1 - . . 
I 'JI I I I I 'j} I 

11-J~ ~1'U B~t'!J ~B fl i 'lJ 1l~lj ~ fl £1 W~flt'lltli'11'U 1tl'H m 'H ~tl1J U {;l~t'!J~tJ'U 1l1tl ff'U11'U'Utl! 'U ~hh~1t'IBB'U . 
i~1l~lrfl!'U'WYl1'H'UB'UflltJ1'W 11-12 l'U H'UB'Ultl~'H'd~1l~B~11ilfl'Utii'Wn~ll (flli'l~ .30) um: .. . 

I I I 'JI 'j/ I I 

fl'U~1'U'UB~t'!J~Bfl i 'lJTimilv H~~1l1fl'I!'UBfl'l11~1JlW 1-2 l'U 'H'UB'U~1l~flt'll'Ut'U1 i'l1~11J'lfB~11~ 
~ ~ 

H1'B1BtJU~fl'UB~t'!JilBflt'IB~flB~ 'H'UB'U'!J'J~tlB'U~1tl 13 ltl Ut'l~ljtll'J"t'1Btlfl'J1'U 12 fli'~ ~1 
'JI J/ 'JI I t t I 

'H'UB'Ui'lft1t'llt1l~tyt~'U 11'1i1~ff'U!U ~tl 106.170±15.593 l'U 'lf1~Titii'U1~tl~H'UB'U1l~fl~fl'UB~ 
I 'JI 'JI 'JI 'JI I 'j} I 'JI I 

'j ~'1111~ 11'1~1t'l1ilvn n 'Ut'U B l1J'W'j B1J fl'U OltllJ t'IBBtlllltil 'U ff~llBB'U ""]1Jltlm, 1'U~ nw '111 tl1,TIB1-
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flfJ trlmnJ ti'W ~tlflfi~11Jflf'l ~~;lfJU;1~~ '1 ;tfl'll ,; tl 1Jt;'W 'lrJ~<U'1Jtltlfl1ll~;l'lt~'WtJ~tJ fl i1tl1m~ 
, , , , , 
l!lJ~1 l1U~~t'tll~flU~1J~t1W~tlfJU~fl'lltl'lttJ~tJfl~tl'lfltH ~~fJ~~flUv:ttJ~~lJlW 14-20 l'W ~'ltltlfl 

mt~u11'1t~lJirJ 11'1t~lJimvmtnrJnmrJ~'Wt1l~fJ (7.666±1.323 iu) u1un~111'1t~1Jimvm~ • • 
' , , Jl 

(4.400±0.680 iu) 1u~m:)$1~~,m~rJ~i'll~uo-:~11'1t~lJirJ'l'lfnml1-:~autJ~~lJltu 119 - 171 1u 
I Jl Jl t J/ I 

c~1~1-:~n 6) ~1nm~fffllllflf.:~ihm11~~fJ~~ nu~ iu~ m:)$1~u~~fl11lJ~llJl~fl 'lum~11.:~ i 'll'llt~.:~ 
' ' ' ' , 

t'Vifl'tijm,~n~l.:~ntJntflfJn~,fJ'~l'WlJlnt~u 1~fJ~fl'11Vl u1~1 (2537) ~lfJ'Il'W11 ~~v~~nu~ 

tJ~~mw 8 - 12 1uu~~m~~11{]~m*1~tJ~~mw so - 60 1u u~~ i'lf1 ~lJ~'tl (2537) ~lfJ'Il'W 
t .. ' , 

n~lJt~lJ11 vl1t~lJlfJt'Vifl'tljfJ~llJl~fl11'1 i'll i~tJ~~lJlW 800 - 1,000 ,~tl'l . ~ 

'lu nnfiYnlln~fJ~m~t~~tyt~1J 1~'llt~'I'Hu t~uirJ~l'~'"JL~fJm~i~fl11lJfl11'~l1'1m~ 1lf~n 
" . " 

'tl tl'lvlTH'W tl'WU~ ~~lfJillfJ'H~'I fll~ ~tlflfl ~ 11JU~ ~~fl f 'l,mfl'~~ lfll~ tfilJ'tltl'l fl11lJ fl11'1lf1 fl 'J ~-
, ' tl ~ , ' 

Lll~fl 'luu~~~im1lilfJ 1.2584 iJ~~tlJm u~~~hrW'Wfl1'JVl~~tl1J~1fJifi~Ufi1'J 1~rJ'l'lfm~lflfl1~ . . . 
Cl.l 0 Q.l d Cl.l ~ Q.l 

~ .:~ tn~ u~~fll~l n m~ fll'W 1w 'll ti'I'H'W ti'WU~ ~~1fJ~lfl111~1'1 n~ ~~1Jfl11lJ t'lftllJ'W 95% u ~~ 99% 
t I I o' I I I I , 

tl'Jlfl{]11 ilJnm ifi~Ufl1~'llt~'lli'Wt~'Wu~~~-r£Jrn l~u\ilfl~llnnrt'fii~ (f1Tn~11 7) ~·n!'W 

















.flll'l~ 32 lJ~'lfi!~~lnn1lmti'Ht.!tlt.!flt.!1;nJ~vn C. chloratus 

(f1.) lJ~t!~~ (Oecophylls smamgdinn) 

('U.) lJrlft'\..1 (Pheidologeton sp.) 
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