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ABSTRACT 

Insectic idal property of essential oils obtained from 14 plants essential oils aga inst 

adult of mea lybug (Pseudococcus jockbeordsleyi Gimpel&Miller) was evaluated by using 

direct spray method. Those plant essential oils at the concentration of 5.0% were applied 

for 5 ml by Potter's spray tower under 10 lbflsq in. The mortalities of mealybug were 

observed at 24 hr after treatment The results showed that essentia l oils of lemon grass 

(Cymbopogon citrotus), cinnamon (Cinnomomum bejolghoto) and clove (Syzygium 

oromoticum) were the most toxic to the mealybug, caused 100% mortality. Toxicity of 

essential oils of lemon grass, cinn amon and clove incmporated with Petroleum oil, Tween­

20 and White oil against adult and nymph of mealybug was performed. The result showed 

that essential oil of lemon grass incorpmated w ith Petroleum oil had the highest mmtality 

of adult w ith LCso value of 1.82%. The essential oi l of clove incmpmated with Petroleum 

presented the highest mmtality of mealybug nymph with LCso value of 0.23%. 

Repellency property of essential oils from lemon grass, cinnamon and clove against 

mealybug nymph was perfmmed. Those plant essential oils at various concentrations of 

0.0-0.3% were appl ied fm the bioassay as choice test and no-choice test The repellent rate 

was observed at 24 hr after treatment The result revealed that, as choice test, the essential 

o ils of lemon grass at 0.2-0.3% concentration showed the most effective %RI (Repellent 

Index) of 70.6 to 73.1 %. As for the no cho ice test, the essential oil of lemon grass was the 

most effect to repel the larvae of the mealybug with 93%, compared with 50% of the ,. 
control . 

The test in the green house was made by log soak of cassava stems. The result 

showed that all essential oil formulas could not contro l mealybug whe n compa ring to 

control group. Whereas, of direct spray method, all plant essential oil formulas could 

control the mealybug effective ly. Only less than 10 insects/ plot were observed after 3 

weeks, in which much differed from control, mme than 80 insects/ p lot were found. 

Phytotoxic test of various plant essential oil formulas at a concentration of 2% 

compared with in secticide was conducted by direct spray method. The result revealed that 

all formulas showed no effect to plant w ith no signi ficant difference with the control. 

KEY WORDS: Essential oil, Petroleum oil, Mealybug, Direct spray 
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I 

.o:::t 

'U'Vl'Vl 1 

o 

'U'VI'U1 

b'Y~~emU'.:Jd:rtl61l'U~Vl~'1~ bVll (Mealybu~) Pseudococcus jockbeords!eyi C i mpel&MiLler: 

Pseudococcidae b'\Jtlbb~61'ltJl n(?1(?1 'Y\IUn1'j'j~'U1(?1vi'lltJ1 tl~tl~~tJ6lfl~tlr1" l tJ~Vl~'1 (bBJ11'tf, 2552) 
~ ~ 

1(?1 eJ bQ'Yn~1 tl'lil'lb)~ bb6l'1Vl~B eJ tl~'1 b Utl b 16l1tl1 tl b~B~'lf~W9111 tl'lil'lb) ~ BJtltJ~ 1I1 ru nl'j'j~'U1(?1'lJ B'I b'V~~CJ 

bb u'IilOJ~61(?161'l bY-1~mbU'I~ll11'jm~Ul(?1OJl n~Vl~'11tJt'T'I8n~~tlll'11~ CJnl'j~(?11tJnUAtl vim.Jy-ltl5, m~ bb~ 
6l~ bb61~:W(?1 ~ b'LJtlY-I1Vl~illlll b'Y"~~mbU'I All:W b~CJVllCJ OJl nnl'jvl16l1CJ'lJ B'I b~/'J~mbu'Il9im..J6le-J~\9l~tlmj flU 

~ 

'j~CJ~nl'jbOJ~ru b~U1\9l'lJB'I~tl61l tJ~Vl~'1 nBJ11'tf, 2553) ri~n'tfru~Vll'1Btl m:W1 5ltl ~lLbd'~ ~n'tfru~" , 
nl'jvl16l1CJ bb61~nl'jUB'InWll~(?1 lY1'1d 

~B1Vlmr1161\9l{ Pseudococcus jockbeords!eyi Gimpel& Mille 


~B6l1i1qJ Jack Beardsley mealybu~ 


';jtJ~l'1~n~ru~: ill b~:WlmY-1Y'1briCJ ~1i11'jtJl~nll'1 e-J1l'l~1i11~bVll B~'lf:lJ'Y~ tJnA61~v11CJ1'lJ bbU '1~ 

'U 'U 'U '1 

'lJ l1 ~1l'l~1i11 v1ltl<U"'1 ~ b~tlbbU'I b~CJ .:J riBtl';h'lCJ11ilBmBU b~tl bb U'Iv1l tlY11CJ CJl1nll b~tl bb{h.ul'1~1i11 
~; 

(fl l'v'!'Vl 1. 1A) 
Q.I .<:::::I. .c::i 0 CLI 

61 n~ru~Vll.:JBtl m:w 151'UVl6l1 A ru 
• v 

illb~~lmY-IAbritJ ~1i11'jtJl~ ~1i11CJ11tJ'j~lI1ru 3.3-3.5 mm nll'1tJ'j~lI1ru 1.9-2.1 mm 
~ 

Vltll(?1ri 8 tJ6lB'I ('l1ri'jn61~b~noJltlltl 6 'j u~blru'jBum 'lJlriBtl.ul'1CJ11 ~lVl11lb~U (claw) riB 'U.ul '1 
~ ~ 

b~tJU ri~1tJ1l'11~ (trans lucent pores) UtlMtl'lJl (femur) bb61 ~ti B'I'lJl (t ibia) 'lJB'I'lJl~Vl~'1 n~:WBl l ~ 

e-J~\9lb~'L.!bbU .:J~1't..!'Ul .:J ~1i11 rioJl'Ultl 17 ri ri~(?1Y11CJOJ~ri'lJtltJ6l1cJbbVl61:WA6llCJ';jtJmlCJ 'lJ'U1 Vll mLJnllri 
'U 'U ~ 'U Q./' 'U 

cJ v0 

B'U 1 OJ11'Ul'U 2 b~'U 

~htJ';jd'~ 


l~bu'U~B'Ib~CJlB~ltlt1'll~ ffiCJAillCJ61l~Vf:w 'j~CJ~l~ 10 l'U AlriB 'Ulmb'jnOJ~ri~bVl~ B'I 'jtJ1l'11~

'U II ~ 'U 

(m'\l\I ~ 1.1 B) illriB'U b'V~AbriCJrinl'j61BnmlU oJltll'U 3 A~'1 Vl~'1OJln~ill riB'U61 BnA'jlU n6l1mU'UAI b~ :W 
lCJOJ~b~:W 11'11~oJltl~'U 300-600 'V~B'II9iB~ '1hi 'jl:wm~tJ';j~lI1ru 1 b~B'U (Mua and Kess i n~, 2009) 

A B 


fll'W~ 1.1 bY-l61mbU'I~tl61ltJ ~Vl~'1~ bVll (Mealybu~) Pseudococcus jockbeords!eyi Gimpel&Miller 
v c: OJ V I 

A: mb\9l :lJlmVH'lb~ tJ, B: I9llBB'U เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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"IHIUiI · 't"1l.111~W I 
m'HJ1U\j\1i))1'1~("'!J\)111 i'i ~I'llJn,nJWum(:\~(8!JlJl\jr·"19·Jl.Iljll(V;~IJu.iJ~1i'\J~1\Jtl"h~('V11 2 

~n'l'1ru~U'Llbb~'Ll6116'11?1 wid 

'lJ~ ~ l bb 6'1::; I"H1J::; (2555) 1 Iii' 1"l tJ ':)l'Llti' n '\jru ::;V'll':) eJ'tJn 1" JJl 'Bl1..J bb6'1 ~~llVl tJl 'UeJ.:) b'V'Jiem tJ .:) p.
, 

jockberds/eyi l?1-:) m'V'J~ 1.2 bb6'1::; [)l'V'J~ 1.3 1?1':)'ii C9l1b~JJlm'V'JY'1biiCJ 6'hC9l1~ul~ ~lC9l1CJl l L.h ::;JJlru 3.0­

3.2 mm nll':)U 1" ::;JJlru 1.6-1.8 mm Vl1..Jl(ilii 8 u~eJ':) (9nihn6'1JJb~n-Jl1..Jl1..J 6 1" u~bdru 1" eJU'11l 'Ul 
~ ~ 

AeJ1..J.rrl':) tJll b~ CJl ~lVltll b~U b~CJU ii 1"1U~ -:)1~U1..J~1..J'Ul bb6'1::;Vltll bb .rr':)'UeJ-:)'UlAVlti'.:) n~JJeJltJ l::;~~ '11 b~1..J bb U-:) 
~ ~ , 

Iii'l1..J.rrl':)~ lC9l1 iJ'U'Ul(ilCJllnll'U1..JUmmbVl6'1JJA~l mu ml tJ bb6'1::;1" bU~ 1"U?1lJJbVI~ CJJJ ~11..JA~ mii1~ 6'1':)JJl9J::;
'U 'U 'U 'U 'U 

il'U1..JUmmbVl6'1JJA~l tJ1"Uml tJ -Jl'Lld1..J 2 b~1..J ~lVl-rUA?1~Vll tJ9J::;ii'U1..JUmmbVl6'1JJA~~ICJ 1"Uml tJ'U1..Jl~1Vlru 
I 'U 'U'I , J v ~ 

I l<=!:j 0 11 V 'U I ~ 11 ~ c::: Q../ -=:i I I 

ml~eJ1..J"1 9Jl'Lld'Ll 2 b?11..J 6'1eJJJ1"eJU~l tJ n~JJ'UeJ-1~?1lJJbVI 6'1 tJ JJ bb6'1::;'U1..J b?11..J b6'1 m6'1n "1Ul-1"1 'VI-1VlJJ(il1..J €I ~ U1..J bbe-J 1..J 

bb~-1~.:)il'U'Lll~ b~ nnll1-1 bbVll'Ll~~eJJJ1"eJu'lieJ-1bU~'UeJ-1eJltJl::;'iJu ~ l tJ 'lieJ-1 bU (il~iJt\n'\jru::;A~l tJ 1"eJ tJ bb'11 n'11lJJ 

'U 1l-1°1J€l-1~lC9l1il-Jl'Ll11..J 2 A mJ'VIl':)~1'LlVltll'U€I-1~lC9l1 1 A bb6'1::;~11..JVlt\-18n 1 A bb~1..Jbb~-1~iJti'n'\jru::;bU1..J
'U 'U 'U 'U 

l':)~-1eJtJ~l 1..J ~l-1'U€I':)~l~l1"~Vlll-1U~eJ-1V1€1':)~ 3 bb6'1::; 4 iJlii'l'Llnll':)b'Vhnu~l1..JCJl1~iJ-:)~l C9l1~l1..JU1..J il'U'Ll 
~ 

b~1..J bb ~-1 bb6'1::;~'Ll 1" bUmU?1lJJ b Vl~ CJJJ m~9J l tJ eJ tJ~11 U vieJ'lJ\J (ilVlU ~ bd ru1"eJuulnvi €Ib U1..J 'U€lU bb~.:) bb(9) 6'1::;vi €I 
~ ~ ~ 

dJn9J::;'V'lu'U 1..Jb~1..J~1..J "1 -Jl'Lll'Ll 1-2 b~1..J bb6'1::;1"nmJb~ n "1 -Jl1..J1'Ll 1-2 1" eJ tJ1mlnU'UeJuvieJl?1-1 n~ll vi eJ'lJ\J(il.Q
I ~ I 'U ~ 

'V'JU~ ~l1..JVh ~l'LleJmb6'1::;~l1..JVIeJ.:) ~lVl-ruvi€l'lJ\J~~Ulnvi€lbU1..J bb~1..Jbb~.:)il'U'Ul(il bvi l n m 
~ 

bU(il ?1lJJ bVl~ tJJJ dJn 

'V'JU€I tJ 1"::;Vlll-1 n ~JJ€lltJ l~e-J~ (91 b~1..J bb U-1 ~l'Ll.rrl-1~ l C9l1 2 A?1(ilVlltJ 1-1 bb Vl11..J~ ~eJJJ1€1u'li €I-1 b U (il'U€I':)€I1m::;
'U 'I 'U 'I 

-UU~ltJ9J::;U 1" ~neJu~ltJ'U1..J-Jl'Lll'Ll 6 b~1..J e-JiJ':)~l C9l1~l1..J~l-1 ii'U1..Jb~'LlUl-:)"1 AeJ1..J°~l-1tJll 1"bUmUl-1n6'1JJ
I ~ ~ 

'V'JUU'LlU~mVleJ-1U~eJ':)Vll tJ "1 ~1..JJJlfi-1U~eJ-:)~ 4 1(ilm~ tJ -1~lbU1..Jbbm 1-2 bbmeJ~V1l-1~l1..JVlti'-1'1JeJ':)bb (9) 6'1~ 
U~€I-1V1 €I,:) 1" bU(il1"U ?1lJJ bVl~ mJn1"~ 9J l tJ €I tJ ~11 U vi €I'lJ'lJ ~ ~U~ b 1 ruUl nvi €Ib U 1..J'U eJ U bb ~.:) 9J~iJ ~ ~11..J eJ n ~ 

~ ~ ~ 

~l1..JU1..JU~eJ-1~ 1-2 'Ll€ln9Jln 'ii'V'Ju vi€l'(j\J (il ~UlmU1..Jbb~'Llbb~':) iJ'U'Ul(ilbb(9ln(9)l.:)n'Ll 3 'U1..Jl~ 

" 

..­
" ' ,... 


[)l'V'l~ 1.2 b'V'JimbU-1 Pseudoococcus jockbeords/eyi Gimpel & Miller U1..Jbb~1..J?11 6'll?1 bbn1 ('lJ~(ill 
bb6'1::; Aru::;, 2555) 
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DORSUM VENTER 

J11'V-1~ 1.3 l~~mlU~ Pseudoococcus jockbeords/eyi GimpeL & MiLLer, (i)llM:l.rlm'\fH'll~CJ ('il~Vll 
llfl~f1ru~, 2555) 

v:l '1J ell At:] 

l~~CJ IIU'lil'U~lU~Vlil'l~ l'Vl1~~Ul Vl ~'U II ~ 'l vll f1d 1:lJ l~ CJVll CJ1Vi n'UiI'U ~lU~Vlil'lln eJ'U'Vl n bb Vl~ 'lUfi n 


, , '\J 

~'lbb~U '\fU'l. 2551 ltJ'U\>l'U:lJ11VlV VlVl Jlb~CJ'l'U~ldru1'U ~'l blfl~~l\>l'U'VeJ'lil'U~l'U~Vlil'l 'UeJn"Jlnl1c'T'l'v'l'U 
'\J 

nl~~~'Ul Vl'Vtl'll 'v'I~mbU'l~ b'Vl11 'U~1'U b~eJ ~llUeJ CJ U~~blU'l ('il~Vll bbfl ~f1ru~, 2555) bbfl~ Wi lLams 

(2004) 1(9\~lCJ'l1'Ull'v'l'Ub~~mlU'l~b'Vl11'U'v'I~nVlCJln 1n1n :lJ~b;um'Vll"1 'Ul'U'V:lJ :lJ~~:lJ ~l'Ul~ l l'll~ 11'l, 
1nl"1"JVll e.J~'l UeJVVliJl nKlCJ iI'Ue.J ~'l 'v'I~nl'VlCJ ~'V~nm'JnlmeJ'l ~nm~1'U ~nfll1'U ~nm~eJ'l~l ~nfl 

~ 'I q 'I , 'I 

1n~'U ~nflCJf11~u(i)~ nKl CJ bJ~nmeJ'llVh'Ul~ llfl~nKlVbJ~nflVlllCJ 
'I '\J 'I 'I 

\.hsC' pvrt" 
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6ln~ru~n111~Ul\91 bb6'1~vh6nCJ"l.I&:J b'V'l~CJ bbil 'l 

'J1mlml'Ll'1JeJ-:J1eJ.fI1~ (2552) bMt.Jdn'Ub'W~mbU-:J 1I'v('Ll~ntJl'imJ'Ll~lU~VlA-:J ~-:J1J1eJ5'UltJ6ln~ru~ 
nl'a'a~'Ul\91 bb61::; nl'ab-iflvll611 tJ'1J eJ-:J b'W~tJ bbU-:JllA-:Jt1 

U~:IJlrunl'a'a~'U 1 A'1J eJ-:J b'V~~tJ bb U-:J"il~'W'U~.nn1'U'111-:J~~ bbi1-:JVl~mj'U ~-:J bU'Ll blm'Lll'U b~eJY1'1J~'Ll ill 
1'Ll'111-:J~~eJ'LlU~lIlrunl'a'a~'UlA'1JeJ-:J b'W~mbu -:Jn"il~ 61A61 -:J "illn-:Jl'Lli~tJ~~l'Ll:lJl 'WU-Jl nl'a1~'UlA'1Jm b'W~tJ 
bb U-:J"il::;'V~'UU~:IJlrulil nl'Ll'111-:J~~bbi1-:J b~ eJ-:J"ill n b~ eJI''11TIJIXeJ-:J nl'aJl'1JeJ-:JY1'1J~ml'l nA 6l-:J 1'U~?1~1-:J~'Ll1 'Ll'15d-:J 

bbi1-:J 'V~'Jll bu'Ll1 'U:lJ m~'Ul'Ll nl'a b:lJ~ll'U~~:lJ?1-:J vl11m'U:lJflrur11'Vll-:J eJlVl11?1-:JJ11mVl:lJl ~I'i eJ?1.f111~nl1 
'\J , '\J 

b"il~ru b0l'Ul~'1JeJ-:J b'V"~~tJ bb U-:J Vl~eJm"iln~lllJ111 b'W~tJ bb U-:J'1JeJ 'U\91AJl b~tJ-:J 'lJeJ-:J1 'U~?1~1-:J1 'Ll'111-:Jbbi1-:J:lJl nnll 
v '\J 

1'Ll'11 'J-:J eJ 'U 'LleJ n"ill nt1bb:lJ 6l-:J~ b U 'Ll ilTJl bb61~ill bUtJ'Ll:lJU~:IJl ru61\9161'l1 'Ll'111 -:Jt1~h tJ b'W~mb U -:J ?11:lJl1 m~'Ul\91 
"illn~'Ll~Vl~-:J1ucJ-:J~'Ll~~'LllJ11AtJnl1 0l\911un'Ufl'Ll vieJ'U'V~'U5m~ bb?161:lJbb61~:lJl9lbU'Ll'VnVl~ulill b'W~mbu-:J1,J, 

b"il~tlJ b0l'U1~'1J eJ-:J~'U~lU~VlA-:J 1A tJ fIl1'a~'Ul A'1JeJ-:J b'W~m b U-:J1 'Ll'111-:J 1::;tJ~ bb 1 n'1JeJ-:J nl1 b"il ~tlJ b0l 'U1~ (1-4 

b~eJ'Ll) "il::;~-:Jj;'J6lm::;'Vl'Ul'im,J61eJ~~:lJln nl11~tJ::;nm-:J (4-8 b~eJ'Ll) bb61::;um tJ'1JeJ-:J nl1b"il~t1Jb0l'U1~ (8-12 

b~eJ'U) 

An~ru::;nl1v11mtJ'1JeJ-:Jb'W~mbU-:J AeJ nl1\91\91Jlb~tJ-:J 1AtJ1-rr~1'U'1JeJ-:JUln~b'u'UvieJtJll I9lAn'LlJl 
'\J '\J 

b~tJ-:J"illn~l'LltJeJA l 'U bb 6'1::; ;;lllX'Ll 'Ul-:Jfl~'lm"il'W'Unl1\91\91Jlb~tJ-:Jl'Ll~1'Ll'1JeJ-:J11n~'Ll~lU~VlA-:J b'W~tJ(91l 
'\J 

ir-:J bfl11~~ bb?1-:J'1JeJ-:JY1'1J61 A61-:J ~'J'Lll'UUln~ bU'U'VleJ tJll'1JeJ-:J b'W~tJ bb U-:J~ rllA-:JI9l\91Jl b~tn eJl"il ii~ eJ~l:lJ'Ll b~-:J nl1 
'\J 

b"il~rub 0l 'Ul~t1ni'UeJeJ n:lJlJ11tJ vh1Vl~l'Ll;;lllX'U~t1nvllm tJJ1'Jm'W~mbU-:J iI.ueJ~:IJln ilnl1 bb~ n 1 'Ubu'U'V'-J:lJ 
v 'U 'U "I 

Vl'LlrlbU'Llm~"iln (.fI1'W~ 1.4) 1AtJ~1'U'1JeJ-:JtJeJA l'U bb61::;;;l11X'Llm"ilbbVl-:J~ltJ1U1'Ll~?1AVlA-:J"illntlm,\"j~mbU-:J
, , '\J 

AAJlb~tJ'l~l'Ll'1JeJ-:J;;ll~'Ll~t1m'W~mbU-:JI9lAJlb~tJ-:J ileJ61vl11VlvieJ'U'V~'Ll5bbVl-:J b~1 mtJnl1bnUrn~1~'Ll l\91 tJ 
qj 'U 'U q 'I 

1Vlflll:lJ-:J eJ n ~1 bb61~-:JeJn-rrl nllU n 0l:lJl n b,\,,1~tJ bb U-:J'Ul-:J'1J1JAeJl"ilb U'Ll'\"nVl~'1JeJ-:J b~eJ11~?1 b.ul~.yj'llnl\9l 
'\J 
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nl'm'Vdm~:Ul~ (lBm~ , 2552) 

6~~~166 '\J.:dJnl'm~~m~:U1tJ11'lV161ltJ15 v1-:J11 

1. 	~~hJnu~"n.J'UB-:J.w'U~H'UtJ1tJ~'U6 mVi ~-:J~'U6 LL6'1~viB'U~'U6 ~~L~~mLU-:Jm~tJmJ ;wh1~
~ 'I ~ 	 'U 

2. B1~tJm~LL?lmJ~~1u l~mu~l~mh-:Jt-:J~lriB'UL~~mLU-:JltJ~ 1 

i:mJl'Jtl'VV~~11u1vn~mu~1~~'U~~~6'1 :lJLL 'J-:J 

3. 	Bl~mJ~6'\J'Ul'~lV1~ ~~V16'1ltJ'UD~m~tJmJ~l~nUL~~mLu ,mUU~-:J~lm~tJn'U L'1l'U ~~A'U1vj
" 

(So{enopsis sp.l L~m:U1n~~m~m;lml1V111'U~ L~~mLU'1-rrU~l tJBB nmLL6'1~1111ULU'UBlV11'J l~tJ~~~ 
:U~'Yhwll1~'\J nUB-:J~ LLm~~mLU'1:U 1n~(91'J5'J'J~'U1~ LL6'1~~~ tJ-:Jrl1UL ~~tJ LL U-:J Lrl~B'UihtJ1UcJ'1.w'UBlV11'J 

" 	 " 
'UD~~'U1~ 'Yh1~L~~mLu'1LL~~m~:U1tJ1UcJ-:JVl'll~l'1"1 

4. l~tJnl'JL~'ULrl~B'Ut'htJ1'\J~LLV1~'1mV11'J~'U"1 l~mu~l~~lriB'U'J~tJ~~'U"1 ;-:J~~'\JD~tJ'lJBU L~'U 

nl'J LL ~~m~:U1 tJ~n~ru~11'Wu1'U LL V1~-:J~~Vl'lJmV11'J~'UV1'U1 LL ti'U ;'1?l~~ln~Bnl'JL~'UV1~B rlm'U:U1 n~'U 
V1~'11 '\J tJ-:JB n<?1'UV1~'1 

5. rl'ULu'UBnV1~'1ih~tJ~i:hA~1'Unl'JLL~~m~:U1tJ 1~mu~1~~'U~~~L'W~mLU-:J'J~U1~LU'U~1'Ul'U 
~ 1n L~B~rl'UL-iJ11tfl'ULLU6'1-:J'\J6'1mJ'Ui:h'\J~V1~'1lJm)~~L~~tJ LL U'1~~(911~L~B~l LL6'1~L~B L~'U'Vl1'11 '\J tJ-:J LL U6'1'1 

" 
~'U 	n:U~LU'Unl'Jm~:U1m~~mLU-:J~B1'\J 

LL'U1'Vll'lb'Unl 'J:5'(91 nl'JL.yj mj eJ'l n'ULL6'l~nl:5'(91 L'\Al~~ LL U'l 

LL 'Ul'Vl1-:J1'Unl'J~~ nl'JL~BUB'1n'Uml~ r11 ~~ L~~mLU-:J ;-:JhJ~l tJ LV1~B'U nu nl'J~~nl'J L~BUB'1 n'U 

n 1~~ LL~(;1-:J~(91'JVl'lJ
'-' 

1~tJvfl1'\J L~B-:J:U1m~~mLU'1~-iJB~ln~~~l~l'\J nrl(;1~l'lltJ1'ULL u'1 1~mJm 
'U 

tJ1'Um1~ 
'I 	 'I 

~1'U ~1 ~'U'UB-:JlJ'U ~l'\J~V1~-:J~tlnv'h 6'11 tJ 1Y11 tJ L~~tJ LL U'1 :u ~~-iJB~mmL(;1~~ nl'J LL(91n1 ULU'U'Y~~V1'U 1 LU'U" , 
m~:u,n LU'UL m1~n1D-:J Bc.h-:J ~1~nu L~~tJ LL U'1 9tl11~nl'J~'U?l1'JLrl~ AB'U-iJ1'1m n~:u ~~'1~lLL6'1~1~'U B'1 

L~~mL U-:J 'UBn:u 1n11 nl'J~~ nl'J L~BuB'1n'ULL(;1~r11~~L~~mLU'11Y11tJ ?l1'JLrl~ LU'U15~e)'U(91'J1mL6'1~ 
nB1~Ln~nl'J9tl1mtJ~1-:J~mL~(;1'1~(91'J(911~5'J'J~'lJ1~mh-:J LL~(;1-:J~lJ1LL6'1 ~ ~1 LutJ'U ?I'Um'W'UB'1~'U~cJ LL(;1~ 

I V iA " 	 v " 
~'lLL1~~B~ v1-:J~'U nl'J1-rr?l1'JLrl~rl'l'J:U~Lu'U15?1~Vl1 tJ1'Unl'JuB'1n'ULL(;1~ n1~~L~~mLU'l, 

~lV1~U LL'Ul'Vl1'1LL(;1~V1~mnru.;j~H1,'Unl'Jum n'ULL6'1~n1~~L~~mLU'1~1Y11tJn'U 5 LL'Ul'Vl1-:J (1'i)J11~ , 
2552) 11'lLLn 

1. 	n1'J:5'(91n1'Jl'll'UL'UVlm'J~ (cultural practices management) LU'ULL'Ul'Vl1-:J15U{jD~L~B 

L?I~~?\~1-:Jrll1~L-iJ~LL~-:J1~nu~lVl'lJ L~B1~Vl'lJ?l1~ l'Jtl'W~'U 1~1 LB'11 ~<?11'U'Vl1'U~B LL~6'1-:J~m11Y1 
" " ~:U'U 

2. 	n1'J:5'(91nl'J~l'U~eJ~mA~ (habitat management) LU'Unl'J?I~l-:J?lJll~LL1~~B~l~LV1m~?I~ 

L~B1-rrLU'U~B~B1~tJ'UB-:J LL~(;1-:J~lJ1LL6'1~~16U tJ'U~~m;L~~1'UVlB-:J~'Um~5'J'J~'lJ1~ 1~ tJ nl'J1,~ 
" " 

J1Vl'lJ L~B?\ ~1-:J?I m~~B~B1 f1tJ ~ ~ nl'JU6'1 nVl'lJV1~'ULl tJ'U (91(;1 B~:U 'U nl'J?I~l'1 LL 'U1Vl'lJUB-:J n'U 
" '" 
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3, 	n1';ifld'U~:lJl~tI~h1B (biological pest controL) b'lJ'Un1';)H~-.1~;Ul\?l1'Unl':im'IJ~:lJ bb:lJ61-.1 

A\?l';)¥l'(j1VlB 8m tJ1tih~(?)'Uml:lJ b~tJVll tJ'Vll -.1 bPl';)Ij~n\\)~ fhVl'U~ l~tJ ~ bb'UI'Vl l -.1n1';)1.if bb:lJ61-.1.ifl-.1 
~ ~ 	 ~ 

U n 1?!~I:lJn'Unl,;)1.ifb ~B,;)lDI bIBb~tJ b~Bnl~~b'W~tJ bb U-.1 'Ii-.1~oUB;iJln~1'U nl';)1.ifri B'UoUl-.1:lJl n 

1~ tJ bu'V~ l~?! m'W bb l~~B:lJ~B 8 BlAtJ!?1B-.1~fn l:lJ~'U~:lJ~'Vl6?!-.1 bb61~B ruVi f1lJ ~lnll'u n ~ vll tJ 
'U 	 'U II 'U 

4. 	 n1';ifld'U~:lJl~tl611';i61n~~h[l1'Wbb61~1Bn6j (biopesticides and physical controL) vD'Un1,;) 

I1l?!l';)u,;),;):lJ'(jl~\\)l n¥l'(j l~tJ1vlmvll tJ n1';)l1l¥l'(jm?!n~ b~BVll?!l,;)BBn~'Vlt~~AntJm'W 1 'Un1,;) 

{1B-.1n'Ubb61~nl~~bb:lJ61-.1A\?l';)¥l'(j Btll'H'd'U?!~bV1l 'Ill m~1A~VlB:lJ 1~~'U '(ji1'U-u'U VI'UB'U 
~ 

mtJVlm n'W~nhw 1VI,;)~'Wl dJ'U!?1'U 'Ii-.1?!l';)?!n~\\)l n¥l'(jbVl~ld hJv1l1Vl bnV1?!l';)~Ij\?l nAl-.11'U 

B-J 61 B-J~\?l hlbU'U 5'U\?l,;)l tJI?1B?!'Vm'V~'V B-.1 bnlj\?l';)mbb61 ~e:r'IJ~lf1A \?l61BV1\\)'U~-.1 bn(?)~B:lJ, ~ 

5. 	n1';ifld'U~:lJl~tlm';ibfli1 (synthetic pesticide) bU'UiTI~V1VlltJ1'Un1,;)bb'U~l1l1VI'1.ifb~Bnl~V1 

b'W~mbD-.1~~ V1mn'UvlB'U~'U6bb61~,;)~'Ul(?)1'U1~1I'U6hu~VI~-.1 b~B-.1\\)l nn1,;)l.if?!l,;)bA~\\)~v1l1Vi', 

b'W~mbU-.1vlltJ 

n1,;)1.if?!l,;)bA~'IT'UllbtJ'U1TIn1,;) bb ';)n~bnlj\?l';)m lInl1lm1.ut'Un1';)Dtl-.1 n'Unl~(?) Bn~-.1~ n1,;)l.ifn'U 

Btll-.1 nll-.1'Vll-.1 bbl?1 nl';)l.if?!l ';) bA~\\) ~ ~ -.1 B-J61 m~'Vl'U~-.11?1 m nlj\?l ';j m e:r'U~1f1 A bb61 ~ ~ -.1 bb l(?)~B:lJ1V1 tJ \?l';)-.1 
~ 

,;)1:lJ~-.1 bb 'Ul1ii':lJn1,;) bn(?) All:lJ !?1l'U'Vll'UI?1B?!l,;) bA~'VB-.1 bb:lJ61-.1 ~lBtll-.1 b'1l'U1'Uth~ b'Vl Pl1'Vl tJ~,;) l tJ-.1l'U n1 ,;)?!~l-.1 

All:lJ!?1l'U'Vll'U'VB-.1b'W~tJm~lV1(?)~Jlm61I?1B?!l,;)bA~bdBu A,Pl, 1970 1V1tJ Pongprasert and 

Weerawat (1979) 'Vru~~n~:lJnD bb61~~\?lll'VltJl ~l'ITnl~tJ~~'Uln1';)m1'n'Vl¥l'(j1vlVll'Vll-.1 bbntl~Vll1V1tJ 
1vlv1l nl,;)'Vl(?)?!B'lJVll?!l';)~~th~~'VlTIm'W1'U n1';)DB-.1n'U nl~(?) b'W~tJm~1V1(?)~Jl m61 1V1mll?!l,;)~ bA tJ 

bb 'U ~ I1l1 'U n l ';) U B -.1 n'U n l ~V1 b'W ~tJ n ';) ~1 (?) (?) ~ J l \?ll611 'U 'U l-UII 'Ii -.1 b n V1 Btl l-.1 ';) 'U bb ';) -.1 b d tl tJ ';) ~ :lJ l ru b ntl 'U ~ 'U U, 
mbb~l I1lm'VlV1?!B'U~-.1';)tJbb'U'U?!l,;)b~tJl~b~lJ5\?l,;)ln1';jHbb~l n'Un1,;)B-J?!:lJ?!l,;) 2 '(j'WV1 ~~n611nn1';jBBn

~ 

~'VlE bb\?lnI?11-.1 n'U bb61~ B-J ?!lJ?!l,;)~l bblJ61-.1 n'U ?!l,;) b?!~lJtJ';)~~'Vl TI f1l'WlJlv1l n l,;)'Vl (?)?! B'IJ1'U ?!f1l'W1'U bb';j -.1 b'1l'U 

tl\\)\\)u'U ('UI61Pll 2553) 'Vru~~ Hoffmann and Botha (2011) ,;)ltJ-.1l'Ull'UBn\\)lm'W~mbU-.1~AntJm'W, 
1'Unl,;)'V tJl tJ~'U6?!-.1V16l1tJ.rrlm tJ 1?1 BU bb~l~-.1~ nl,;)?!~l-.1AlllJ!?11'U'Vll'U1vl~ltJ~B?!l,;)~l bblJ61-.1 Bn~h tJ 

,~ , 
nl';)l1l?!l,;)?! n(?)\\)lnVJ "ll :lJll.ifm'U AlJ bblJ61-.1A\?l ,;)YJ'(j b~ B'Vl(?) bb 'Vl'U nl';)'l.if?!l ';j bA:U~-.1 bA ,;)l ~~'UBn\\)ln\\)~, ~ 

'Iil tJ61V1n1';)l1l boUl?!l';)·~A:Ij\\)lnl?1l -.1 tJ';)~ b'VlPlbb~1 ?!l';j?!n(?)\\)lnYJ'(j~-.1?!6l1tJ~11vlb~l Vll1~'hJbn(?)~Ij\?l nAl-.11'U 
, , 

~-.1bblV1~tllJ bb61~~mllJbtJ'U~IjI?1B~\?llb~tlV1~'U(9hBnvlltJ ('V~'UTI\?l~bb61~~?!~, 2546; Shaaya et oi., 

1997) 'Vru~~ Grainge and Ahmed (1988) ,;)ltJ-.1l'Ull :u¥l'Vmnnll 2,400 '(j'W(?) ~~~ljl?1mblJ61-.1 1V1tJ 

Jl:W'UVlBm~bVltJ\\)lntJAl~tJ~?!~tJ,;)~~'Vl5m'Wl'Unl,;)~lVl'Utl'Um~Vl~n (Spodor) tero Ili um Fabr icius) 
~ 	 ~ ~ 

'Ii-.1Jlll'UVltlm~ bVltJ\\)ln1'UtJAl~tJ~?!~bn'U1'UfI(?)bb~-.11 'UU 2546 bb61~ 254 7 :utJ,;)~~'Vl5m'W1'U n1,;)bU'U?!l,;)
~ 	 °l~ 

~lbb:lJ61-.1?!-.1?!(?) l(?)tJ:uril LC so (9)tlVl'Utl'Um~Vl~n bvlln'U 5,64 bb61~ 5,72% (v/ v) \?lllJ61lvl'U ('IT'U'V1mbb61~
~ 	 ~, 

f1~'W';)';)ru, 2549) ~1'UJl:W'U VI tl:lJ ';)~ bVI tJ\\)ln 1 'U'lJ~'Wfi ~tJ ';)~ ~'Vl5 m'W1 'U nl,;)~lVl'U B'UltJ ~n (PI utello 
~ 

xy{os te{{o Li nnaeu_.) 1V1tJ~ril LC so I?1tlVl'UB'U1tJ ~n 'l 'U~tJ'Vtl-.1?!l,;)~llV1 tJ1TInl';)n'Um mb61~,;)lJmtJ 

wlln'U 3,4 bb61~ 1.64% (v/v) \?lllJ61lvl'IJ (tl';j~mb61~f1~'W';)';)ru, 2551) 'Vru~~?!lb'lJbb61~Aru~ (2553) 

,;)ltJ -.1 l'Ull?!l';)?!n(?)\\)1n 1 'Ubbn'Vtl-.1~Al~tJ~?!~tJ,;)~~'Vl5m'W 1 'Un1';j~lVl'U tl'U'ltJ~n (P. xylos te llo) 1vl~nll 

?!l';)?!n(?)\\)ln'l'UtlB'U 1V1tJ?!l';)?!nV1~ Al~tJiI?!\\)ln1'Ubbn~?!nV1Jllmum'IJ'U~bn'Ub~tJl'l'U~~~tl'U bb61~~~VI'Ull 
:utJ,;)~~'Vl5m'Wl'Urn,;)~lVl'UB'U'ltJ~nlJln~~V1 l(?)tJ:uril LCso bvlln'U 3,69 bb61~ 4,81 % ~ 48 ~11lJ-.1 เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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nu",ull\i\J~1l\!'ol I 
m,Hi,i'li\mil1J'tlllll~1n~1J~IUn\l\hiJu\jl\l'1'L~U1J1UO"fI1\J~~1 V1li[JLltlnj\ut1\l~m1'~I\n 7 

1" WitJ 1 bb~~ r ru~ (2546) 1"lCJ ~ 1 'U l1?ll'H'1n(71''il1 m~~~?l::;b(i'1 1B 'U b~tJ ?l::;b ~ l °ih~ bb~::;?l::;b~lhltJ lJ 

'lJ1"::;~YlB.n1~1'Un11"6JhVl'Utl'U1mrn (P. xyiostella) l~CJlJAl LCso bVl1nU 9,550, 8,430 bb~::; 14,510 

ppm (9nmh~u ~ 72 .rr'dl~~ 61J'UlJ~ 1"Q(9)1"bb~::;Aru::; (2553) 1~1"lCJ~1'Ull?l11"?ln~~lmVl~lfh ~A'nIi11~ 
61 n~v1"w ethanol lJ'lJ1"~~YlBm~1'Un11"'JJ1Vl'Uel'U1mrn (P xyiostello ) 1v1~~?ln~~'dCJ acetone Jl 

{tl'U bb~~Jl 1~CJiJA1 LCso bVl1nU 1.25, 2.83, 6.47 bb~ ::; 15.47% (w/v) ~ 72 .rr'dl~~ \9lllJ~l~U 
~1"~A~n~ bb~::;Aru~ (2548) 1" lcJ ~ l 'Ull?ll1"?ln~~ln~e:l~ M~~?ln~ v1..JtJ methanol iJ'lJ1"~~Yl5m~1 'Un11" 

'JJ1Vl'Ue:l'U1mrn (P xyi oste iio ) 1v1~ lvWlJAl LCso bVl1nU 0.35% (w/v) ~ 24 .rr'dl~~ 61'd'U~b~CJ~~?ln~ 
~'dCJ ethanol ?llm1"tI'JJ1Vl'Ue:l'U1mrnl~ l~CJlJAl LCso b'vl1nu 0.62% (w/v) ~ 72 .rr'dl~~ 'Ue:ln~ln t1'U 
cJ~~U8nll?l11"?l n ~lmrn~m'd bb~::;~mb~1"'d lJ'lJ1"::;~YlB.nl~1'U n11"'JJ1Vl'Ue:l'U1CJ~n(~1"~A~n~ bb~::;Aru::;, 
2551) bbrl::;Vl'Ue:l'Um::;Yf~n (Charoensak et ai, 2009) 1~5n~'dCJ 'lJru::;~ Arirob et oi. (20 13) 1~ 

~ . 

1"lCJ~l'Ull?ll1"?ln~ bb Yl'U'D'U~ln1UlI'U611'lJ~VlA~~ml~ b<U'~<U''U 1,500 ppm mm1"tI~~ml~ b~ CJVll CJ~l n 

b~~mb{1~l~ 32.5% b~mV1CJunun~~mUA~, , 
1'U1J~~U'UiJn11"L11Jll1'UU1m b~ CJ~m1<U' b~e:l{1tl~n'Ufh~~ bb~rl~ bbrl::;6tJ'Um 1" b~~'lJ1"~~YlB.nl~'lJe:l~, 

?ll1"'JJlbb~rl~Ul~'IJ'D~mn~'U Jll1'UU1(911" b ~CJ~~~iJe:l~A'lJ1"::;ne:lU'lJe:l~ paraffinic hydrocarbon ~~lJ 
flru?l~u~1'Un11"'iJV1'IJ'dl~1"::;UUYll~ b~'UVlltJ1~'lJe:l~bb~rl~ 1"'d~~~~V1n11"bbrl n b 'lJ~ CJ'ULi1(911'U m::;U'd'Un11"blJ, , 
Yll U e:l ~ 'I5~'IJ e:l~ 1"::;U U n ~1~ bde:l bbrl::;'lJ 1"::;?llYl v'll1 Vi bb~rl ~'IJ 1 V1 A'd 1~ {~n btJ'U 8~ ~ 1(91 bbrl::;(911 CJ1'U~?l V1 

~ , 
(?l~~n~, 255 2) lJllYl~nl~V1 bb~rl~lV1CJ ~ n 19l'd \9ll tJ l~CJ(911"~ ~ ~1<U'Ue:l~ n'Unl~V1 bblJrl~~(91 ~~'lJVlmCJ'lJ'D V1 

l~bbn b~~mbU~ b~~CJ1v~ b~~CJVle:lCJ b~~CJ1nbb..(j'~~ bblJrl~Vl~'lJl'd Vl'Ue:l'U'lJe:l'U1u~~ bb~rl~1'U~rl1~ bbrl~b 
~(91~~'IJ (lYl~, 2543; ?lmA~nDbbrl~61(91'dlYlCJ1bb1A~'lJ1"::;bYlf11YlCJ, 2553; ?l~~n~, 2552) n11"L11JliJ'U 

U1(911" b~ CJ~m1.;r b ~e:l n11"Ue:l~ n'Uf-)l~V1 bb~~~~~ n~l'd ~~ btJ'UYll~ b~e:l n~L11?l'Uh b~e:lYlV1bbYl'Un11"1.;r?l11" bAlJ 

l~lJ1"l CJ~ l'UllJliJ'Utll(911" b~ CJ~lJ'lJ1" ::;~ Yl B.n 1~1'Un11"Ue:l~ n'U n 1~V1 b'V~~CJ1n bb ..(j'~~ (Oiophorino citri 

Kuwayama) 1'U1"::;CJ::;1'libbrl::;1"~CJ::;\9l'drie:l'U1~ l~CJ petroleum spray oil (SK 99 En spray 83.9%) 

eJ(911"l 60 CC/ Jl 20 L mm1"tlrlV1'lJ~mrub~~CJ1ribb{)lm::;CJ::;}ubb~::;I9l'drie:l'U1v1bbl?ilJ'lJ1"~~YlBm~11e:lCJnl1 
n11"1.;r?l11"'JJlbb~rl~ ~~lJv1'UYl'Un11"~'U?ll1" b~CJ~ 1.80 U1YlI?ie:l~'UI?ie:lA~~ bbrl::;hj~Umn11"btJ'Uyh~I?ie:l~'IJ, 
(f1~.Jl 'U 1"1"~ bbrl::;A ru::; , 2552) lJ'lJ1" ::; ~Yl5.n 1~1'U n l1"rl~ n11" b<U'lv11 rll CJ'lJe:l~Vl'Ue:l 'Ubb~rl ~1'U~rl1m'U~~ n 1 v1 

lV1CJhJlJ ~rl Re:l bb~~~~(911"Li1"1"~'IJ1~1'Ubb'lJ~~ ~~8~?llm1" tI (91TJ~~U bb~rl~~mLi1"1"~'lJl~'IJ e:l~ bb~rl~l'U~rll~ 
~ ~ 

l~bbn DiochosmimcJrpho iongicoudoto (Ashmead) bbrl::; Fopius orisonus (Sonan) 5n~'dCJ 

(?l~~n~, 2552) bbrl::;n11"L11JliJ'UU1(911"b~CJ~mH~?l~nU?l11"'JJlbb~rl~ (buprofezin) 1'UB(911"1~~Vl~~'lJe:l~ 
Albb'U::;L11 'V~'Ull?llm1"tlnl ~~b~~mbu~~V11i11 (Phenococcus soienopsis Tins ley) ~'Wuu'Ual'U~11'U 
?l.nl~ bb 'lJrl~l~lJ bb(91nRl~ n'U n11"H?ll bAlJ b~ CJ~e:l ~1~ b~CJ') (?l,bYl~ bbrl::;A ru::;, 2552) 

611Vl-r'Un11"1.;rJll1'UVle:l~1"~ bVlCJ~ln~'IJ~?l~n1JJliJ'UU1(911"b~m,1 b~e:lUe:l~n'Unl~~ bb~rl~t1'U cJ~llJlJ 

n11"1"lCJ~l'U~~1'Ubbrl::;Rl~'lJ1"~ bYlf1 ~~ Aru::;~1~CJ~~v11n11"Yl~?le:l'U1'Ub de:l~al'Ubb ~'d 'W'UlllJ'lJ1"::;~YlBm~ 
~ 

bbrl ::;?ll~l1"tI~~::;~~'Ul1VilJ'lJ1"::;~YlB.nl~~~~~'U1~ ~~,l'Ul(91 t1 'lJ1"::;?l~A'lJe:l~ nl1"~n~lA~~d:;;)~ b tJ'Unl1" , 
'Vl V1 ?l e:l U'lJ 1" ::; ~ 'VlB .n 1 ~ J ll1'U Vl e:l ~ 1" ::; bVl CJ ~ 1 n ~ 'IJ ~1.;r~ ') ~ n'U J ll1'U til (911" b~ CJ ~1 'U n 11" 'JJ 1 b 'W ~ CJ bb U~1 'U 

Vitl~'lJ5u~ n11" bbrl ~1 'U bb 'lJ rl~'Vl V1 rl e:l~ ~~?llm 1"tI L111 'lJ1.iJ1 'Ubb 'lJrl~ bn~(911" m 1~e:l ~ 1~ bb Yf~~ ~ bbrl::; bnV1 

'lJ1"::;lCJ'lJtJ?l~?lV1 bbn bn~mmbbrl::;~'U~l.nA ~~1'U~l'Ubf11"'l'f9Jn~ ?l'IJm~e:l'Ull1CJ bbrl::;~~bb'dV1~e:l~ 
~ ~ ~ ~ , 
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I 
Q 

'U'VI'VI 2 

nl':ib~~8lJ.w"ll(;1lJ'U1'W'a• 
nl':iA~L~€ln~'iJ6'1lJ'U1~':i~1-u nl"j'Vl~i;1€l~ L~€lnl~~L~~CJ LL U~lJ'U61TtJ:::Vl~~~ L 'Vll, Pseudococcus. 

jockbeordsleyi Gimpel & Miller ':illJ 16 'iJU~ ((9)l"jl~~ 2.1) l~ CJiJ LL 'Ul'Vll~1'Unl"j A~ L~€ln'Jln 
nl':i Amne-J i;1 ~ l'Ul ~CJ LL i;1::: L€l n 6'1l ':i'Vll ~1'iJ l nl "j~iJnl ':il..h~'iJ 6'1lJ'U1'V'1 ':ilJ11-U'Vl ~ 6'1€lU'th::: ~'Vl6 Jl T\,~ nLJ LLlJi;1~, 
bbi;1:::1"j v1lLu'Unl"jml'J6'1€lLJ'iJU~'iJ€l~6'1~'U1'V'I':il~CJ~L~CJl'iJl~'Vll~~l'U'V'I~mwll6'1(9)~ 

Pseudococcus jockbeordsleyi Gimpel & Miller 

MYRTACEAE 

1. Syzygium oromoticum (L ) Merr.&U'v\. Perry Clove 

2. Eucalyptus globulus Labill Blue sum 1'U 

LAURACEAE 

3. Cinnomomum bejolgho!o (Buch-Ham.) Sweet Cinnamon €l'Ub'litl 

PIPERACEAE 

4. Piper nigrum Linn. Pepper 

ZINGIBERACEAE 


5 Zingiber cassumunar Roxb Cassumunar sinser h~61 

v 

6. Curcuma longa Linn. Turmeric b'jlhll 

7. Zingiber ojficinale Roscoe Ginser 

GRAMINEAE 

................_-_........._- _ ....-r. 


8. Cymbopogon nardus Rendle. Citronella srass 1'U 
..._.. _.. _....__._-,... ... 

9. Cymbopogon citrotus (DcexNees) Lemon srass 'l'U 

RUTACEAE 

10. Citrus aurontifolio SwinS. Lemon i1lbtJ~€ln 

11. Citrus maximo (Burm.) Merr. Pummelo i1lbtJ~€ln 

12. Citrus reticulate Blanco Tan serine i1lbtJ~€ln 

13. Citrus hystrix DC Kaffir lime 


LABIATAE 


14. Ocimum bosilicum Linn. Sweet basil 1'U 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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'1U ~'l\J;l1r\Ji11JmO: I 
m,HiJ1liu'l!()1J'~L\1~~·'n;;'ll1·l1Jn1J,hY\J\J19mii!n!11Jn1~Pl1\J~P!Ll·.iI!J":(hliwh\Jz,~;\'ili\vr ' 9 

nl 'a 61 n~ thwtl '11m :m~ l'VI cFill n vhr61:!Jtl1'W 'a, 
111 ~'lH'Ill 'lJb '\'~ 1llvi fI ~ 'I.j'U~1l 1?! nVll eJ 1 Jli1tlVl eJ1l1~ l Vl tJ lVl tJ15 n11 n ~'W~ '"WJl (water, 

distillation) (m~~ 2.1) lV1m~llJl'l~~ eJ'Villl (9\ll~W~ eJV1lU'Wllm 24 illll-:J 1'1J~1'W~lU'WJli1'WVleJll 
1~lVltJ ~1'W anhydrous sodium sulphate l~eJfll~V1Jl~tJ'Wl~eJ'W ll~ld'1u1n'WJ' l '1J'W~Yiubl?!-:Jl'W 
(9\l~'W eJ illVl.n~ 12

0 
C l ~eJ1'ill 'W n119;1V1?!eJU flU l'\'~ ~mvu-:JiI'W611tJ~Vl61-:J~ lVI1 vi eJ1tJ 

'\J , '\J 

nl'ab'Wl~b~CJ 'H'W~emi:l,:j 

vl l n 11l ~ 1 ~ l ~ tJ -:J l '\AI ~ tJ II U-:J 1 V1 tJ vll n 11l ~ 1 ~ l ~ tJ -:J l ~ ~ tJ II U-:J iI 'W 611 tJ ~ Vl 6l -:J ~ l 9;11) P. 

jackbeardsleyi l~ll tJ~m ill1'W~eJ-:JtJBu~n111V1 tJ1<tl~n9;1eJ-:J llGl~m ~ l~tJUl~m ?!V1lu'WmVl1 1 (m '\'~~ 
2.2) 
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l1U~l1.l\l1j·W",.p(1j I 
Ill'jHti·I:ru\.1~m~L\.1~,nn r; 'lfi11Jn'lJlflLi"i'f(mL~UlJ1lJrl',nU f!)jlYj;;ULliJ-nJlJJlIbl,~.I~'vn 10 

nl~'VI\1l6H)utl~~~'VI5.n1'V'l1'U~tl;;\1~'IHJ~;;\T~~h1\1lV15nl~5\1l'W'U1\1l8\?1~~ (direct spray
'U 

method) l'U~eJ~tl~U~n1~ 

n7:1fff9Jl~eJnJ7:UU'VieJ:JJ:i~l'ViEJ'~ihhd1'YJ51)7w~.Jlun7:1fJhlwiiju{h
v 

1.rr~lJJnut.110'U m\?1'i b~ tJJJ (~'U6(j€ltJ~m(9l'ib~tJJJ) A€l~lm'il:16Jhl~mnnll 70% 1I?ltl'l5QI?l~'U1I?ltJ(9l'i-1 

~lmA~€l-1 Potter's spray tower ~A11JJb.rrJJ.rr'U 2.0% u~m\?1'i 5 ml 1I?ltJ1.rrAllJJ<.i1'U 10 lbflsq in 
~ ~. 

?I-1U'U"Ill'U b'Y'n:::b~€l (Petri disc) 'IJ'U1l?lb?f'U~l'UA'U~n?ll-1 10 em V\'i€l-1n'U"Ill'Ub'Y'n::: b~€l~18m:::m'tl 
'Ii 

m€l-1 W hatman® bU€l4 1 ~-1:iJb'\'~~mbih'lll'Ul'U 20 Cil1 u'UVinj;,J6'1nl'i'VlI?l?l€l-11I?ltJn1'i\?1'j1"lltlU 

bU€l4b~'UI?ln1'j(?l1tJ ~ 24 -rr11JJ-1 vlln1'i'VlI?l6'1€l-1 3 il b~€lAm'i1t.11:W'U'Vl€lm::: bVl tJ ·~i1U'i:::~'Vl6m~1'Un1'i 
':IhCil1 b~J.rrm~~mbU-10'U?11U:::Vl~-1 ~b 'VllU'i:::mru 4-5 'U1J(i) mr;n'tllVll'i :::<.i1UA11JJ bu'U~'tIIll€llU 'i1JJ~-1 
d C:I C:I CJ I cJ 
AntflbU'itJUb'VltJUnU?11'i'J.JlbbJJ?I-1 (JlTIAJ'Vl 2.3) 

n7:1#men :I::~'UFJ?7:JJlVUW73"lfeJ.JJ7:UU'VieJ :JJ:ltl 'Vi ijiiihhd1'YJ151) 7W~.J1un 7:lfJhlwimdJ.J 
v 

n1'i'Vl1?l ?18UU'i::: ~'Vl6m'Y'I'IJ €l-1t.11:W'LlVl€lm::: bVl tJ~:iJu 'i::: ~'Vl5m'Y'11'Ll n1 'i':lh b~~m b U~ 0'Ll?11U:::Vl~-1 

~b'Vll~-1Cil188'Llbb6'1:::Cil1b~JJltJ ~81I?ltJ15 n1'iQ I?l,\,~'Lll\1ltJ\?1'i-1 ~lmA~8~ Potter's spray tower AllJJ 

bolJJJoIJ'Llllll-11 ntl '\J~mru 5 mlll?ltJ:iJ?11'i~lbbJJ?I-1bU'Lln~JJAlUflJJ 1I?ltJH1AllJJ<.i1'Ll 10 lbf/sq in ?I \l U'Ll 
'" . ~ 

"Ill'Ll b~l:::b~€l (Petri disc) 'IJ'Llll?lb?f'Ll~1'LlA'Ll8nm-1 10 em V\'i€l-1nml1'Llb'Vn:::b;V€l~ltJm:::m 't:!m €l\l 
'Ii 

Whatman® bU€l4 1 ~~:iJb~~mbU-1~1'Ll 1'Ll 20 Cil1 1J'LlVinj;,J?ln1'i'VlI?l?l€l-11I?ltJn1'i\?1'i1GJtlUb'\J€l4b~'LlI?ln1'i 
\?11tJ ~ 24 -rr11JJ-1 11\1bbj;,J'Lln1'i'VlI?l?l€l~bbUU CRD :iJ 3 iln1'i'Vl (i) 6'18\1 

B 
.nl'V'l~ 2.3 n1'i'Vl1?l?18U '\J'i:::~'Vl5.nl'Y'11'Ll'iU?11'i'IJ€l~?11'i~11I?ltJ15n1'iQI?l~'Ll1I?ltJ\?1'i-1 A: 

'Ii 
v . 

Cl .. 

6'1\11'Lln1'i b'Y'n::: b'U8, B-C: bA'i8\1 Potter's spray tower 
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11U~l\JOU'U~)J\I~oi I 
11'l'i1iJll'iWtlmW1(l'illn1~'O-il)Jr'iu,hJ\JiJlgI1~!JlJl\Jn1)inUYJIILY'~!JtL1l~li\Jilt1~W.11;; WI 11 

nn'jIJ~6'1eJuuuuiJ'Vn:uihm (choice test) 


vll n 1 'i'Vl (?I6'l eJ'lU 'i'~ ~Vl5 fll~'VeJ 'ltl~ldJ'UVI eJ dJ 'i' ~ bVI CJ :U 1 n.w'lJ1 'U 'i'U 'V eJ 'I ~ l'i'1~ bb UU~Vll 'I b~ eJ n 

'J 

b(?l (J'l"h m~b~CJU b~m ~(?I~dJ1'UtlldJ'UVleJm~ bVlCJ:Uln .w'lJ~~U 'i'~~Vl5fll'V~~'l1 'U n l'i''JJl b ~~CJ bb {h~ bVllb(?l CJ 
q 'J 

15fll'i'~(?I~'Ub(?lCJ(9l'i''l ~mldJboVdJoiJ'U 0,05, 0,10, 0,15, 0,20, 0,25 bb6'l~ 0,30% b(?lCJ1i 0,3% 'VeJ'l 

tween-20 b'tJ'Um'i''ti''dCJ1'Ufll'i'e-J~dJ b(?lCJ~dJ'Ul'U 1 'U1Vl bb~1 ~~1VibbVi'l1'UVl~dJeJruVifliJVieJ'l1'Ubbv16'l~mldJ 
q q 'J 

boiJdJ.v'U';l1A-)~m~ru~m'ln'UoiJldJnU~nm~b~CJUb~m~V1~b'tJ'U'lJV1A1UAdJ (0,3% 'VeJ'l tween-20)1'Un~eJ'l
q q 

'V'Jm~&inn6'ldJ'V'U1V1b~'U~1'U1'l'U~n6'l1'l 13 cm ~'l 3 cm ~'i'eJ'lJ11CJm~V11l':i'V'h'l bb6'l~(9)V1~,hn~eJ'luJ11CJc:r1 
'J 'J q 

'V11U1'lb~m ~ U1CJmnll'lb~CJR1eleJ'Ub~~mbU'l~bVl111nm'ln~eJ'l ~1'U1'U 20 -25 R1v1eJn~eJ 'I u'UVin 

b U eJ~b~'U~fll'i'1~ ~ 24 .rr1bdJ~ll'l bbe-J'U flliVlV16'leJ'I bb uu CRD ~1'U1'U3 ~1 nl'i'Vl(?l{;1eJ'l (m~~ 2,4 A ) 

bb6'l~11ldJ1A1'U1ruVl1AlbUeJ~b~'U~~'lJt1fll'i'1~ (repellent index% ;RI); (Pascual-Vi llalobos and 

Rob ledo, 1998) 

nTJ'jIJ~6'1eJUlWuhjiJwJ\Jl{feJn (no-choice test) 

vl1fll'i'VlV16'leJ'lU'i'~~Vl5m'V~'VeJ'ltl1dJ'UVleJm~bVlCJ:U1n.w'lJ1 'U'i'um 'i'1~ bb UU'hj ~Vl l'l b~eJn bV1CJ 
'U 

'111 n 'i'~ b~CJU b~CJ1~(?I ~dJ1'Utl1~'UVleJm~ bVlCJ:Ul n.w'lJ~~u'i'~ ~Vl5f11'V~~'l'l 'U fll 'i''JJ1 b'V'J~CJ bb U'l~ bVllb\9l CJ15 n l'i' 
q 'U 

5(?1~'UbV1CJ(9l'i''1 ~A11dJboiJdJoiJ'U 0, 0,05, 0,10, 0,15, 0,20, 0,25 b b6'l~ 0,30% (0,3% 'VeJ'ltween-20) b(?lCJ 

~dJ'U1'U 1 'U1Vl ~ 'l't Vi bb Vi'11'U~~~dJeJ ruVifliJ VieJ'l 1'Ubbv1 {;1~A1 1dJ boiJdJ oiJ'U1 1 'I ~ n m~ b~ CJU b~ CJ1~V1H (9l 'i' 'I n m'l 
q q 'U 


I <::::. V'. ~ ~ v V I 


'1JeJ'In6'leJ'l~m?l(9lnn6'ldJ'V'U1V1b~'Ue-J1'UI'l'UCJnm'l 13 cm ~'l 3 cm Vl'i'eJ'lV11CJm~V11l':i'V~1'l bb6'l~(9l\9l~ln6'leJ'I
'U 'U 

uJ11CJc:rl'V11U1'lb~eJ'i'~U1CJmfllA b~CJ(9)leleJ'Ub~~mbU'l~bVl1Hnm'ln~eJ'l -J1'Ud'U 20 -25 R1~eJn~eJ'l 
q 

u'UVimueJ1b~'U~fll'i'1~ ~ 24 .rr1bdJ'l (m~~ 2,4 B) 11 'l bbe-J'Unl'i'Vl\9l6'leJ'l bbUU CRD -J1'U1'U3 ~lfll'i' 
Vl \9l{;1 eJ'l 

A: fI1'i'VlV1?1eJUbbUU~Vl1'lb~eJn (choice test), B: fI1'i'Vl\9l~eJUbbUuhJ~Vl1'lb~eJn (no-choice test), 

T=~V1VlV1~eJU, C=~V1A1U~dJ 
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http:11'l'i1iJll'iWtlmW1(l'illn1~'O-il)Jr'iu,hJ\JiJlgI1~!JlJl\Jn1)inUYJIILY'~!JtL1l~li\Jilt1~W.11


~1IHI1JilU\J<1!l lin: I 
ni,H,jllll.J"'flll'~I"" "ln'"'rIi 'lJl'(tJJ'uJ\Ji'J'["'LiiVlJl\J11"J'\11;rllJLYIJtJLltI~liw, i:W'11i1LVI1 12 

m'jVl (i)iileJU'th~~Vl6[ll'Y'1"IJ eJ..:J'&11'a1'Uiil[ll'Y'1b'j ..:Jb~e:J'UVl(i)iileJ'U 

nt 'i'VJ VI fleJU'lhdl'VJ~!J TWfl7 'j'tJeJ.Jn'lJU~::f17 9lVI lwiml {J.J rmJJ~n 7 'iu"lirieJ'lJ'WWf, 
nl"j"VI (i) ?\eJ 'UU1~ ~Vl5 m'lfl ?\ l'aih)~ n\Hb61 ~ rh~'(i) b'Ifl~mbU~1(i) CJi5nl'Hb'1lvi B'UY~\'!5, ( lo~ soa k) 

li1(i)bbU 61 ~ (i)ljJi5'iJB~ (?\,U11ru bb61~f1ru~, 2555) 

11~bbe-J'Unl'aVl(i)61B~bb'U'U RCBD qJ1'U1'U 6 ~lnl1Vl(i)61B~ 1(i)mb'1l vieJ'U~'U5~'U~l U~VI ~~~\9l(i), 

'Ifl1Bm J61 nah CJ ?\(91 1J1~'UVlBjJ1~ bVltJ 'lln~'1J1.-rr11jJ fl'UJ1~'Um(91 1 b~ CJjJ~ bu~CJ'U bVl tJ'U fl'U ?111~1 bbjJ61 ~ 
'U 'U 

(Imidacloprid) il(91 11rl1bb'Unhj)~.n 
" n = 111 

T2= Petroleum oil (2%) 

T3= ?l11~ lbbjJ61~ (Imidacloprid) il(i)11rl1bb'U~111 (0.15%) 

" 


T4 = ?\(911111~'UVl Bm~bVlCJ ?\(i)1 1 
'U 'U 

" 
T5 = ?\(i)'j111~'UVleJm~bVltJ ?\ (i)1 2 

'U 'U 

" 
T6 = ?\(i)1111~'U'vmm~bVltJ ?\(911 3 

'U 'U 

1(i)tJnl1\9l(i)viB'U~'U5~'U~1t1~Vl~~CJ1Tth~mru 10 -61 b b'1l?\11(911jJ?\(i)'j.-rr1~ ~'U'U1'U 15 'U1Vl 
, 'U 

(fl1Wv1 2,5) ~ \l1 Vlbb Vl\l b b ~1U61 n'l 'U m~m~ 1 ~'Uvi Bm~m~ b~ m~:lJ l1 nl1 ~ Bn'iJB~1'U~'UI;h U ~Vl~\l 
'U 

Vl~~ 'll nJ'U7 l'U vllnl11~'Ul (i) bV1 tJ :lJ 1(i)CJ tI ~ eJ CJ\9l1riB'Ub'lfl~mbU\l~ bVllqJl'Ud'U 20 \9l1viB~'U Vl~~'J 1 nJ'U 
ilJn 'l 7 l'U 'Vhn11 (i) 11'Jtl'UqJ1'U1'Ub'lfl~mbU~~1eJ(i)~i (i) bb~1U~tJ CJ~lqJ1 'U1'U 20 \9l1viB~'U ilJnf1~~~iJ nl1 
(9111 'ltl'U u'U'VinqJl'U1'Ub'\'~~mbU~~1B(i)~i(i) 'J'U~~ 6 61t1(i)1 ~11\l bbe-J 'U nl'jVl(i)61B\lbb'U'U RCBD qJl'U1'U 6 
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,1u·n1J\1U·Vi:llltrmj I 
n1~HJ111·lJWt})J~ :; ~"'(I\l1n)'J'Il'1IJ{(uJuJwlmkiulJtlJm"fllV1!)J b1"~~mj l'.Itdlt;~mI'~bVl' 13 

n1'a'Vl\9l61eJ'UtJ';i~~'Vl5m'W6'I1';i{J eJ\ln\Jbb61~fh~\91 b'W~mb U \l1\91 v16 nl';iQ \9I'W'U1'U61m'W1';i\lb~eJ'U'Vl\9l61eJ\l 
n1 ';i'Vl\9l61€1UU";l::;~'Vl5 Jl1'Y'l611";lU€I..j n'U bb61::; n1~\91 b'Y~ ~ tJ bb u..j1191 tJ16n1";l~ A~'U'l 'U 61 Jl 1 '\1'11 ";l..j b~ €I'U 

'Vl Afl€l..jI91Abb Ufl..jV1l:lJ16'U€I..j (61b'Vl 'Y'l bbfl::;'Y'Il..j~nl , 2554), 

11..jbb~'Unl";l'VlA61€l..jbbUU RCBD .J11.1l'U 6 ~lnl";l'VlAfl€l..j 1Amllnl";lQA'V'l'U1?11tJ 61(91";lJ1llUVl€l:lJ
" 

";l::; bVltJ 9]1 nYhll.v~l:lJ nuJ1ll'Uti1m b~tJ:lJ bU~tJ U bYltJ Unu 6'1 1";l'6.1l bb:lJ61..j (Imidacloprid) eJ(91";llrl1 bb 'U::;'W1 

" 
T1 = 'W1 


T2 = Petroleum oi l (2%) 


T3= 611";l~lbb:lJfl..j (Imidacloprid) eJ(91";llrllbb1.1::;'Wl (0.15%) 


" 
T4 = 61(91";l'Wll1'UVl€lm::;bVltJ 61(91";l 1 

" " " 
T5 = 61(91";l'Wll1'UVl€lm::;bVltJ 61(91";l 2

" ~ 
" 

T6 = 61(91";l'Wll1'UVl€lm::;bVltJ 61m 3 
~ ~ 

1191 m'llnl";l'Vl 19161 €l1J nulIw;11U::;Vl~..j ~ufln1'U m::;m..j 1 ~'UI9ie:lm::;m..j b~e:l1I?1flll:lJ61..j 
~ " 

U ";l::;m ru 1 b:lJ (91 ";l Vl~..jU fl 
~ 

nll'UG11U ::;Vl~..j 3 b&i €I'U V11 nl";l";l ::; U1A b Yl tJ:lJ1191 tJ U~ €ltJ#ll ei €I'U b'Y'I~tJbbu..j~ b'Vll 

" 
bbUU9t11:lJVI'U.Jl1.1l'Umnnl1 500 #lll9i€l~'U Vl~..j~l1mr1.1 15 11.1 'Vhnl";l(91";l19]l1un€l'U~'U611";l bbfl::;Vl~.:J ~ 'U 

v v, tI 

611";l 7 1'U vl1nl";l'V'l'U611";l 2 fl~..j vil..j'il1nnl";l'V'l1.1fl~..jbb";ln 7 1'U (m'VfVl 2.6) vllnl";l(91";l19]l1u.Jl'U1Ub'Y'l~tJ 

bb{j..j~";le:lA~l(91U~blru~..j i €l bbfj:i-:'lU Vl~..j9]ln5A'V'l1.1bbi11'VJnI7 11.1 bU~tJubYltJunUn~:lJflluf):lJ u1.1Vin 

.Jl'Ul'U b'Y'l~tJbb{j..j~";l€lA~l (91 9] 'U~..j 5 ~UAlv111..jbb~'Unl";l'VlAfl€l..jbbUU RCBD .Jl1.1l'U6 ~lnl";l'VlA61 €l..j 
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~'tJ~1\J U\J ~IJtr1ru I 
J~1,1i\h,JlJ l1illJ' ~ \I1E1~1n 'hil1J1) ,J1iilJi)1l'miiv1l1un11 'l\J'llJlrJ~ULLil~Jj\JJi1\l~ 11l1"1~ m 14 

n1 ';j fi m~16\'n~ru~ rl11 J..I bu'UVl~~ElVl"lJ 

l\i1 tJ vhnl ';iQ\i1VhR! (11 ';iJl~'UVl eJm~ bVl tJ OJ l nV1'1Jl.;r~ll.JfluJl~'Uuhm~mJ bu~ tJu bV1 tJU nu;;n';j~ l 
" .. 

bb:lJ£l'l (Im idacloprid) e)(11';ilrllbb'U~'l1l ~'lt1 
v 

T1 = 'l1l 

T2= Petroleum oil (2%) 

T3= ?!l';i~lbb:lJ£l'l (Imidacloprid) e)mlrllbb'U~'l1l (0 15%) 
v 

T4 = ?!(11';i'l1l~'UVlElm~bVltJ ?!(11';i 1 

" v " 


T5 = ?!(11';ith~'UVltlm~bVltJ ?!(11';i 2 

" v " 


T6 = ?!m'l1l~'UVlflm~bVltJ ?!(11';i 3 

" " 
 v .. 

l\i1tJvhnl';iVl\i1?!flunu~'U;;1lu~Vlfl'l flltJ, 3 b~fl'Uvhnl';i'V'J'U?!l';i 2 A~'l vtl'lOJlnnl';i'Yi'UA-r'lbb';in 7 

;;1lU~Vlfl'l ~'l?!l:lJl';ib11'iXA~bb 'U'U1~~'l,1 
5 =- lUb~tJl:lJln1u1Vlii~lbU'U0J\i1, 
4 = bbb1uluil~Jlm£l 7-81u 

3 = lu1Vlii 4-5lu 

2 = 1U 1 Vliiil';ifltJ~l 2-3 1U 

1 = 1uilbbb1U~Jlmm~nufltJ 1-2lu 

o = 1uun~ 

1. ;;1lVl~U nl ';iVl \i161 fl'll 'U'iX eJ'lU 5u~ nl';ill'l bbt:.J 'U nl ';iVl\i161fl'l bb U U CRD (com plete ly 

randomized design) rll'UlruVllbUfl~b~'Urlnl';imtJ'1Jfl'lb'W~mb{J'll\i1tJ'l-u~(11';i Abbott's formula 

(Abbott's 1987) bb61~'l1l-Ufl:lJ£l~1~~'lVl:lJ\i1:lJll bA';il~~ml:lJbb(11n~l'lVll'l?!~~l\i1tJ1 m U';ibbm:lJ~lb1OJ';iU 
" " 

SAS (statistical ana;lys is system) bu~tJubVitJUAlbQ~tJJ11tJ15nl';i DMRT (Duncan 's new multiple 

ra nge test) ~';i~~Uml:lJb~mr'U 95% (P<0.05) ;;1lVl~Unl';iVl\i161fl'l1 'U?!Jll'Wh'l b~eJ'UVl\i1£lfl'lll'lbb~'Unl';i 

Vl\i161eJ'lbbUU RCBD (randomized completely block design) 
v 

2. VllAl LCso bb61~ LC90 (50% and 90% lethal concentration) '1Jfl'l'l1l~'UVlflm~bVltJV1'1J 

l\i1tJ1mu';ibbm:lJ;;1lb10J~U SPSS Probit analysis 

3. Vllril~'1Jt1nl';i1~ (repellent in dex: RI) l\i1tJH~(11';i %RI= [(C-T)/(C T)]x100 (b~fl C Afl 

bufl1b~'Urlnl';i b-Ul1UVll1'U'1J\i1mUf):lJ bb61~ T flflnl';i b-Ul1UVll1'U'1J\i1Vl\i161fl'l) (Pascual-Villalobos and, , , 

Robledo. 1998) 
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~ lU~lU;J \I\J ~lJ~1ai I 
f1111<i1\1 ' lJ\J~ i:lmt mu lnv." lJ r\\JlhJv\JlmLiiulJl'IJfll~fl1\J'1 IV/ uuil.Ii'\Jlhu~ la lll1 15 

I 
Q 

U'VI'VI 3 

~nnm".iV1~?le:lutl1~'Uv1'e:nn~L,\MJ~l nYJ'I5?l~'U1'1"l".iL-6e:l-.1~'U 14 'l5iJ~ 1!ilLLn m'U'V'm e:lUL'I58 8f11, ~ ~ 

~UI91?l ~:::'U11 ?f~1e:l ~~m~ ;V-.11'1"l'il \?1:::1f11tl1'U \?1:::1f11Vm~ 'I"l~n1'VltJvh ?f~L~8TVn1'U lVl".i:::'I"ll LL'il::: 
~ 

'1Jrl'U oU'U l'Um".i'.lJ11911L~~lm'l"l~mL\j-.1~LV11 (Pseudococcus jockbeordsleyi Gimpel&Miller) 1~8 
15m".iQ~~'Ul~8(?1".i-.1 !illmf1~e:l-.1 Potter' s spray tower ~f1d1~L.v~.v'U 5.0% '1Je:l-.1tl1~'UVle:lm:::LVl8 
(l~tJil 5.0% '1Je:l-.1 Tween-20 1'Utll dJ'U1911'lhtJ'il~m8) liu~mru 5 m l ~f111~v1'U 10 Ue:l'Ul7l1 

\?11".il-.1.Ql 0'UVin~'ilm".i\?118Vl~-.1~lnm".iV1~?le:lU 24 .rrlbJ-.1 'I"lUll tlliT'UVle:lm:::LVl8~lnYJ'15 3 'I5\J~ 
U".i::: ne:lU!ill 8tll~'UVlmn::: LVl 8~ln nl'U'I"l'il e:lU L'158 LL'il~\?1~1f11t!l'U ilu".i~ ~V15m'l"l1'U m ".i'.lJl 1911 L~~l8 

~ 

L1f~~mL\j-.11!il100% ~ 24 .rrl1:iN (m'l"l~ 3.1) 

~lnm ".iV1 ~?le:lUU".i:::~V15m'l"l'1Je:l-.1tllif'UVle:lm~LVl8~ln m'U'I"ln e:l1J L'l5tJ LLn~\?1~1f1~tl1'U ~e:lt911 
'U 

L~lJl8'1Je:l-.1L'I"l~tJ~LV11 1~815m".iQ~1f~'U1Vl8\?1".i-.1~AlllJL.vlJ.v'U 30% liu'1mru 5 mll~81i~lwlu 
3.0% 'Ue:l-.1 Tween -20, Petroleum Oil LL'il~ White Oil L L'il~\?1".il~'I1ue)\?1".ilm".i\?11tJ~ 24 .rrll~-.1 ~I\jUll 
tl1if'UVl e:llJ".i~ LVltJ ~1 n \?1:::1A1tl1'U ilU".i~~V15.nl'l"l1 'U m ".i'.lJ 11911 L~~ltJ L'I"l~8LL U-.1~ LV11 1~815m ".iQ ~~'U 
1~8\?1".i-.1m n~?l~ 1 00% ~:h'Utl1~'UVle:lm~ LVl8~1 nm'U'I"lmL'il~e:ltl L'l58 ilu".i:::~V15m'l"l1 'U m ".i'.lJ 11911 L~~ltJ, ~ 

L'I"l~mLU-.1~LV11Ue:l8nll 66.7% 1~8tlliT'UVle:llJ".i:::LVl8V1n'l5\J~~1-rr~lWlU Tween-20, Petroleum Oil, 
LLn::: Wh ite Oi l ilU".i:::~V15.nl'l"l1 'U m".i'.lJ1t911 L~lJl8'1Je:l-.1 L'I"l~mLU-.1~LV111~~ LL\?1 n~1-.1mh-.1il'l1mh"l~V11-.1 

, , 

?l~~Vi 95% (m".i1-.1Vl 3.1) 

~lnm".iV1~?le:l'UU".i:::~V15m'l"l'1Je:l-.1tlliT'UVle:lm:::LVltJ~lnm'U'I"l n e:lUL'lW LL 'il~ \?1:::1f1~t!l'U ~e:l1911 
~ 

L~~ltJ'1Je:l-.1L'I"l~mL\j-.1~LV111~tJ15m".iQ~~'Ul~8m-.1u1m ru 5 ml ~mllJL.vlJ.v'U 0.0, 1.0, 2.0, 3.0, 4.0 

LLn::: 5.0% mll~tJ1-rr~1~nu Petroleum Oil LL'il:::\?1".iT<\I'I1ue)(9I".ilm".imtJ~ 24 .rrlllJ-.1 'I"lUlltllifW!je:JlJ 

".i ::: LVltJ~ln\?1:::1f11Dl'U ilu".i:::~'Vl5m'l"l1'Um".i '.lJ1 L'I"l~mL\j-.1~LV111~815m".iQ~~'Ul~tJ\?1".i-.1lJln~?l~ 1~tJilA1, 
LCso L'vhnu 1.82% ".ie:l-.1'il-.1mAe:ltl1iT'UVle:lm~LVl8~lnm'U'I"ln LL'il:::e:lUL'I5tJ 1~8ilAl LC so L'vhnu 2.40 

'U 

LL'il::: 3.09% mlJ~l(i\u (m".i1-.1~ 3.2) 

1000 100,0 100,0 
100,0 


80 0 
 6 .3 6 ,0 
r 

60,0 
;;:J 

G: 
if" 
r 
c;:: 

1 26,7 110.0 
~ 0 

1 01 ,3 6.7 I20,0 
00 00 00 00 00 

, ,00 --­ --~ 
~ 

" \h:U'U'\IIeJ:U'a~ b'\ll f.J~l flW'1f 

.nlwVi 3.1 LUe:l~b~'Uv1 nl".im 8'1J e:l-.11911L~~ltJL'I"l~tJLL\j-.1~LV11 (Pseudococcus jockbeords leyi 

Gimpel&Miller) 1~815m".iQ~~'U1~8m-.1 ~ 24 .rrlllJ-.1 !ill 8tll if'U'Ill e:lm::: LVltJ\JlnYJ'I5?l~'U1'I"l".i 

'I5\J~~1-.11 Vlf1d1lJLoVlJoV'U 5% 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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http:I5\J~~1-.11
http:LUe:l~b~'Uv1nl".im
http:1~8\?1".i-.1m
http:11".il-.1.Ql


v 

v 

~1U~1V u\Jiunmu I 
n·nlii,hilJlwm~(11U~ln;;'U'1),IIi'UJll7lJiJ'I.;)~I1iulJ11Jn;wl1u'llJWI~IJlIU~)jIJii11.j ~~"'''~~ll " 16 

(9l1~1-:J~ 3.1 ltJB4 l~'U1?l nl,) V11 tJ'tJB-:J alll~ dJlm V'l ~mlU-:J ~ lVll (Pseudococcus jockbeordsleyi 

Gim pel&Miller) b(11 tJ15nl,)Q(11'V~'Ub(11 tJV1~-:J ~ 24 .a-lbdJ.:J (1)1 mhiJ'UVlBm~ bVI tJ ~l n nl'UV'l~ 
BtJl'l5tJ bb~~V1~1A~Ul'U ~Al1dJb.;rdJ.;r'U 3.0% b(11tJ1-rr~ldJntJ Tween -20, Petroleum Oil ll~~ 
White Oil 

1l1iJ'LlVleJ:iJ-a::bVl8 

'Inn.w"U 
Tween-20 Petroleum oiL White oiL 

4L 7 ± 144A~ 667±306""'" 40.0± 17,3
A~) 

_....... ___ .....0~ru~~__._,._ , ...........- ...~, ........... ...- .
~ ....- - - """ '-'---jiil"" - -----'--'- """'·······-;'b-- A 
1lUL'IlEJ 36.7 11.5 433± 11.5 43,3± 15.3 -

I 

............._ .._"._.... A~·- .... .
····-····-···· - - - 0 ,o ...... . ···..···-·····--......-··.. -- ---100 0-0± - -kj........- 1 00 00~O Oti3 -

100,00±O.0 

" rhln~lJ1IJIlJl\fI1l;;tnn\J~Qti'rn:nn"ol-,~~llj'eII:nn·n\lIliI\,liJilIJnIJ uat ri lLm;!JM'li'nWitnnUV:jjl'il<irn:nn11:ilij'~n~lJ1~liimIliiUlJfllJ bi1ifl'l1lJlIVlflllil1nlJ~111Ilii9i vi,~til\J 
""Jll,,~tnt\J 95% 

V11 ~1 -:J ~ 3.2 ltJB4l~ 'U1?l nl,)V11tJ'tJB~ all b~ dJlm V'l~mlU -:J~hVll (Pseudococcus jockbeordsleyi 

Gimpel&Miller) b(11tJ15nl,)Q(9l~'Ub(11tJV1,)-:J ~ 24 .a-lbJJ-:J (1)lml1lJ'UVlBm~lVltJ~lnnl'UV'l~ BUlCUtJ 

bl~~V1~1A~Ul'U ~A11dJl.;rdJ.;r'U~h~1 n'U b(9ltJH~ldJntJ Petroleum Oi l 

1l1iJUVleJ:iJ LCso LC90 
sLope±SE 

-a::bVl8'\J1n.w"U (%) (%) 
o 1 2 3 4 5 

mu,·\~ 

tl~~;~ 
c c Sa0.0:1:0.0 O.O±O.O Q3.3±15 3 

- ---oo±o: o..r· oo:o:O T- 2i;-ct58 (%> 

66,7_+30,6Sa 

--- ;;3,3±1 1S'" 

i"lOO.O±O.O 

733~-11SBb 

I" 
100.0±O.O 2,40 
........................_.._ _._-, 

1000±O.O''' 309 

3.40 L28±0.10 
........._........_- _.__....... 

444 0.95-+: 0.06 

. · ··· ~~1~~ -o.o~ooc -oo~oo l- 8 3~11 F --9ofuU;,iii1 · 10o0~o.cr- -l000:O. ~ ~--259 -~- 66~;; 

q1:J":ilr,,\i1mlliialJtilJ bijj frrl1lulII"";wllJvn~i11\~ ~1zl'i\l 

m,)Vl(11?1ButJ,)~~Vl5mV'l'lJB-:JJlll'UVlBm~ lVI tJ'<illnm'UV'l~ BU bCUtJ bb~~V1 ~1A~Ul'U ~BallriB'U'tJB-:J 
'\J 

bV'l~mbU~~lVll ~f)11dJl.;rdJ.;r'U 0.0, 0.2, 0.3 , 0.4, 0.5, 0.6 bb~~ 0.7% 'lJB.:JJllJ'UVlBm~lVltJb(i1tJ1-rr 
~ldJnU 0.6% 'tJeJ~ Tween-20, Petroleum oil lb~ ~ White oil b(11tJ15nl~Q(il.w'Ub(11tJV1~.:J(1)lmA~m 
Potter's spray tower HtJ~:lJlV1,) 5 ml ~f)11dJ(9)'U 10 lbf/sq ml'<il'l1u5V1~lm') mtJCUB~ alltlB'U bV'l~tJ 
bbU-:J~bVll~ 24 .a-lbdJ~'V'ltJllJlll'UVlBdJ';j~lVltJ~~ 3 CU\j(11~Al1dJb.;rlJ.;r'U 0.7% ~t:-J?1lJ(1)ltJ Petroleum oil 

?1111l')t:16Jh~ltlB'UbV'l~tmU~~lVll1(1) 100% VI~-:J~lnnl,)Vl(11~B.:J 24 .a-lbdJ~ I'll LCso cumJll1'UVludJ 

')~bVltJ'<illnnl'UV'l(;1 l'vhnu 0.23% ';jB~(;1~dJ1ABJllJ'UVlBm~lVltJ~lnV1~1f)~ul'Ulb~~BUbCUtJ l'vhnu 0.41 
'\J 

lb~~ 0.43% V11dJ~1(9)tJ (m ,)l~~ 3.3) t:-J~CUB~Jll1'UVlB:lJJ~bVltJ~lnnl'UV'l~~A11dJl.;rdJ.;r'U 0,7% ~t:-J?1dJ 
'\J 

(1)1 tJ White oil ?11:lJl')t:1~lallriB'UlV'l~mlU':)~lVll1(1) 100% ')m(;1~:lJlABJlll'UVlB:lJJ~lVltJ'<ill nBU lcumb~~ 
V1dA~Ul'U l'vhnu 90.5 ll~~ 88.3% V11dJ~1(9)U b(9ltJJJfll LCso'lJu.:JJll1'UVlBm~lVltJ~lnm'UV'l~ l'VhntJ 

0.29% ')eJ-:J~.:):lJlABJlll'UVlB:lJJ~bVltJ~lnV1~1A~ul'Ulb~~BtJlCUtJ bvhntJ 0.44 lb~~ 0.45% V11dJ~1(9)U 
(m';jl-:J~ 3.4) ~1'UJll1'UVleJdJ')~bVltJ~lnV1~1A~Ul'U BUlCUtJ bb(;1~m'UV'l~ ~ f)11lJb.;rdJ.;r'U 0.7% ~t:-J?1dJ(1)ltJ

" 
Tween-20 ?11dJl')t:1~lalltlB'Ul V'l~mbU-:J~lVll1(1) 100% b(11 tJJJfh LCso 'lJB-:JJlll'UVlBm~ lVI tJ'<il 1 n m'U'V'l~ 
bVllnu 0.29% ')B~~~:lJlfiBJlll'UVlBm~lVltJ~lnV1~1f)~ul'Ubl~~BtJbCUtJ b'VhntJ 0.37 ll~~ 0.39% 

mdJ~l(9)tJ (V11~1~~ 3.5) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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v 

~1':i1.:lVi 	 3.3 l '\J B~ l~ 'U Iii n1 ';) (?I 1 tJ'lJ B~ (l)T~l B'Ub 'Vi ~ tHl u~i1 b'Vll (Pseudococcus jockbeordsleyi 

Gim pel&Miller) 1vW15n1';)QVl'W'U1VltJ(?I';).:I ~ 24 -&11j.J.:I ~l tJJ1iJ'U'lImm::; l'lIjtJ\ll n n1'U'Vi~ 
BlJl'lJ t1 bl~::;(?IdA~U1'U ~m1j.Jlij.Ji'U(?h~1 n'U 1VltJH~1j.Jn'U Petroleum Oil 

btJB4b.if'U~nT~911~ v("hQ~~ ± SO) LCso LC90 

,hw'U'V!mJ1~b'lll~ slope±SE 
~d1:Ub'li':u'li''U (%) (%) (%) 

'innVi'U 
0 0.2 0.3 0.4 0.5 0.6 0.7 

Clove oo±od 77±:S7':-tI- 14.3±12.7 
[) 

36.5±5.5 
Co 

72.3±11.2 ElL 83.3±2.9B~ 1000±00Al 0.43 0.61 7.17±0.46 

~ J nam~; ······ O~OO~ 35.;;; 4 9G1 · ·783±12.6' 97'2~4-8~- ~OOO~O(/~;" "100()-:O () 'v ··100-0~OO'~ -023-0.34-1; .94±114' 
~···············_··_·_·.. ····- ·-F··············_········... ......-. ....................6t)'........ . ....•......, ······(0····· ..._..--st:.__......... ········ __······;\;·-_··········A'···_········_··_ ·· .... -................................- ­

lemon ~r<lS5 O.O±O.O 1.5±2.6 12.2±8.7 41.h7.6 79.4±4.2 1000±0.O 100.O±O.0 041 0.53 1O.89±0.78 

, .-j1l;ilu11J11Jllml[,iU1n\l~IJ!irMlm",1!i~n1l1~ihJ\·1vqiL11;:h:l\ii\llli1~ti1I;ilv1wii'nWiU1r\·uVjiiii1am;~ . 1D·~n'l"'lilJ\,jul\m...nl!J\Jri'\J 'WiiFl1"llll!;l1i1foi11n\l\'l ~ii~ ~~di\J 
Fl1'Wlimi'\J 95"~ 

\911 ':i1.:lVi 3.4 l'\J e:J ~ l~ 'U Iii n1 ';) \911 tJ 'lJ B~ (I)l ci e:J'U l'Vi~eJbl U~ ~ l'Vl1 (Pseudococcus jockbeordsleyi 

Gimpel&Miller) 1VltJ15n1,;)QVl~'U1VltJ(?I';)~ ~ 24 -&11j.J.:I ~ltJJliJ'U'\IlBm::;l'lIlml1nn1'U'Vi~ 
e:J'Ul'1ltJ ll~::;\91::;1A~Ul'U ~Allj.Jlij.Ji'U(?)l.:11 n'U 1VltJH~1j.Jn'U White oil 

btJB4bo/l'U~n11911~ v(fii1bQ~f.J ± SO) 	 LCLCso 90 
~1~'U'IIIB~1~rnf.J-------------------------------------------------------- sLope±SE 

"'d1~b'li':u'li''U (%) (%) (%) 

o 0.2 0.3 0.4 0.5 0.6 0.7 

Clove oo±ol 4.8±8i
b 

199±9.8
Eb 

460±6.3
r 
", 597±63

Co 
76.2±4QfitJ 

Au 
90.5±4.7 0.45 0.68 5.60±0.37 

........._...._._.--- .............. __. "" T--­ ··········_n:;····_·_········_···,·····G ················....•.....•.­ ~..­ ........... ­ .-p.,.)..- ........--_ ·t~······-·-·······- -· .... ·-/~~··-

cinnamon O.O±O.O 24.9±6.7 65.8±3.9 74.2±11.9 83.6±7.7 96.9±2.7 100.0±0.0 0.29 0.49 6.37±0.Q3 
·······--·····---·······...... ··········I:··.·----·····-·.···· Df:b··--·····························(j)'_·········· __·······c·G··· --·-······· ·· -··················· -·· ··.-......~-.- .... - ......................~ .. -.- .. - ....-..._ ......... . ........__ ........__.......---......
--fi\~ ··

lemon grass O.O±O.O 96±0.8 14.9±4.4 46.0±12.8 670±2.9 78.2±10.8 88.3±2.9 0.44 0.68 S.46±0.36 

" 1illm;vtu 1JLUn ~tfll'i'\J~iliin~[l'n'nD~f1I11:1i\~n;t...,lIil...nl i)\J n\l UiI~fhil~ul1Ml1miltflnuYiil111Dn."ri/1l·'na~n'1'<ll11J\·iL8mWiu'Ull" biiit'll1lJlLilInIIl1 nvvmaiiOi Yh~~u 
FlTIlJLi;nJ\l 95% 

\911 ':i1.:l~ 3.5 l'\J B~ l~'U Iii n1 ';) (?11 tJ 'lJ B~ (1)1 ci B'U l 'Vi ~ tHl U.:Ii1l 'Vll (Pseudococcus jockbeords{eyi 

Gimpel&Miller) 1VltJ15n1,;)QVl~'U1VltJm~ ~ 24 -&11j.J~ ~ltJJliJ'U'\IlBm::;l'\lltJ~lnn1'U'V~~ 
~ , 	 ~ 

e:J'Ut, '1ltJ ll~::;(?1::;1A~U1'U ViA11j.J l.uj.J.u'U(?)l~ I n'U 1VltJH~lj.Jn'U Tween-20 

sLope±SE 

o 0.2 0.3 0.4 0.5 0.6 0.7 

Dil 	 Cb ilb
Clove oo±o.d 146±8 0 24 .8±80D~ 523±87 68.3±104 95.2±8.2Al 100.0±00'''' 0.39 058 6.78±0.44 

"-"---"-"'- - ..........-.-...._...-...-.......--i'....-.. ....--. o;-_.. -............--Ci....--..-..·..·-·-..·-p;:;....·-..................·--·-..--,;;;;;....--..- ...............--:o:;}.. -- ........ .. ...._. o;;............-................. - .- ...-.....................-.--..... 
cinnamon O.O±O.O 24.6±2.4 51.5±1.3 78.6±2.9 1000±00 100.0±00 100.0±0.0 0.29 0.42 9.22±0.72 

·	 -........--- ·---·..-................ ·"'T---- ·'5,) ------r:>~ - ·-~ ·· · 8L -- --·-7,;;- --- -;;:--_ ........._........ -- ......-................. 
lemon grass O.O±D.O 13.2±7.9 22.0±35 55.0±5.0 78.9±117 100.0±0.0 100.0±0.0 0.37 0.53 8.01±0.54 

1/ fi· ,liJ~vl1l1\Jum.~tflnuYiiiun\:j~m'tl1D1n~1w\·I...,l\imiii)UJ1\l1l!\~f1 1Lil~ul1Ml1m~U1n\l~iioi'1i)fMi11':n!i~nqwlJ\~ul\mWiilt.ln\J bjiJFll"lll\lillnr-i1-1'l\l1'l'\-liloiii '~~~~\J 
f11~'~mi'," 95% 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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'1~~1\JIlU\JlIlJ\j'nJ I 
fm1,j\h,j\JI1t))mlmJ"'j1nV1I)~11J1i'tlJ1ii\JiJlm~~~lJ1\.mmI1U ~lJll't~~U.\i1l1\.lih\km\~~l~:1 18 

nl~Yl(9)?\EltJtJ~~~Yl5m~ nl~1~'UEl,nI1iJ\JVlElm::; lVltJ'Jl n\?l::;1A~th'U EltJ l 'UtJ llfl::; nl'U~fI ~ El~l 
'\J 

ei El'U'U El--1l~~till U--1 ~ lYll 1(9) tJ nl ~Yl(9)flEl--1lltJtJiJYll--1l~ El n (choice test) ~ ::;Vl'i 1--1n~:lJ Yl(9)?\ EltJ ~iJJliJ''U, 
VlElm::;lVltJ'Jln-W'1JntJn~:lJmtJA:lJ (0.3% 'UEl--1 Tween -20) ml:lJl.v:lJ.v'U 0.05, 0.01, 0.15, 0.20, 0.25 , , 
llfl::;0.30% V'ltJll ~ 24 il1m JliJ''UVlEl:lJ~::;lVltJ'Jln\?l::;1A~til'U ~ml:lJl.v:lJ.v'U 0.2 -0.3% ?\1 :lJl~tl1~ 
~leiEl'U Li\ ~mlu--11J):lJln~~(9)1(9)CJiJfll %RI (repel lent index) lVllntJ 70.6-73.1 % ~El--1f1--1:lJlAEl JliJ''U 

VlElm::;lVltJ'Jlnnl'U~61 ll61::;EltJl'UtJ 1(9)tJiJfh %RI lVllnU 38.6-62.3% llfl::; 28.2-65.9% m:lJ6'11~U 
'\J 

(Jll'V~~ 32) ~l'Unl~Yl(9)flEl--1lluuhJiJYll--1l~Eln (no- choice test) 1'Un~:lJ'Vl(9)?\EltJ~iJJliJ''UVl€lm~lVltJ, 
'Jln-w'Uml:lJl.v:lJ.v'U 0.05,0.01, 0.15, 0.20, 0. 25 llfl~ 0.30% ~UllJliJ''UVl€l:lJ~::;lVltJ'Jln\?l::;1A~til'U 
~ 24 il1:lJ--1 ?\1:lJl~tl1~~leiEl'U'UEl--1l~~mlU--11v1:lJln~?\(9)1(9)tJiJrilG--1 93% 'lJru::; ~n~:lJfntJA:lJiJ8mlnl~, , , 
1~lYhnu 47.7% (1'1 1~1--1~ 3.6) 

III lemon gra s 
~ 100.0 

~ 
-(lD 

~ 
r 750 
C 

U;;J 

~~ 
~ ~,O 1 

35.1 

25.0 

73.1 720 

0.15 0.20 0.25 0.30 

25 0 ' 
fl11:I.JboU:l.JoU'U (%) 

il1'W~ 3.2 ltJEl{l~'U I9i\9l'1J11nl~1~ (Repellent Index; %RI) 'U El--1JliJ''UVlElm ::; lVlCJ'Jlnnl'U~~ EltJl'1JCJ 

ll61::;~::;1r1 ~til'U ml:lJl.vlJ.v'U~l--1'l n'U ~ 24 ilb:lJ--1 ~€l~lei€l'Ul~~mlU--1~lYll (Pseudococcus 
i' 

jockbeordsleyi Gimpel&Miller) lluuiJ'Vll--1l~Eln 

1'1111.:l~ 3.6 ltJEl {l~'Ul9inl~1~'UEl--1JliJ''UVlElm::;lVltJ'Jlnnl'U~fI ElUl'1JtJ llfl::;~ ::;1fl~til'U All:lJl.v:lJ.v'U 
'\J 

~1--1'l n'U ~ 24 il1:lJ--1 ~El~leiEl'Ul'WimlU--1~l'Vll (Pse udococcus jockbeordsleyi 

Gim pe l&Mil ler) llUU 1~iJYll--1l~€ln 

. 
t.i1lJ'U'VlmJ'l:; b'Vlt! 

o 0.05 0.10 0.15 0.20 0.25 0.30 

477±14.0· 516±9.6 
a 

590±12.1 a 67 4 ±118 
a 

74.2±8.l 78.3±7.l 75.1±3.3° 

€lUb'UtJ 47.7±140" 62.5±88" 59.9±6 1 
2 

64.5±6.4" 75.2±6.i 707±5.6° 76.7 ±2.0o 

47.7 ±14.0· 70.6±4.l 68 .1±5.3" 70.6±2.3" 76.5±0.9" 81.1 ±9. 6· 93.0±6.1 a เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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http:0.05,0.01
http:llfl::;0.30


'lu.n\lOUUI'llJU~ni I 
n"H\hlu'»<JIJ'~L'1uv'ni1'1l;1).iluJ·1lj'uiJbmz;EIlJlumwn\JfllJLYj~lIL1\J~iJ'u~'nk'»lil~L\n 19 

n1~'V1 W1G'1eJ'U'\J~~~'V15[l1Vj'lJ eJ,nhw'Uvmm::m'lEJ1'UG'1[) lVj1~'l b~eJ'U'V1W161 eJ'l 


ni5'Vl~Sf) u'th~~'Vl'§1J iWsi5vf)\}nuu~~rlI ril~lwiCJUV\} r~CJ:'J~n i5U "lh1f)UWUtf, 


thw'UtJ1(9l ~ b~ tJ:lJ ~Y'Ill:IJ boV :lJoV'U 2% b'\J~ tJ'U bVi tJ U nu n l~ bb 'li~l tJ 6'11 ~GJJ 1 bb:IJ(;l"l (1m idacloprid) B(9l ~ 1 

Al bb 'U~th b~m~:IJ~nl~.:J eln'lJeJ.:J1U:W'U~ltJ ~VI~.:j VI~.:J\llmi'U 7 l'U vhm ~tJ~ eJtJ~lrieJ'U b~~tJbbiJ.:J~b'Vll 

~l'Ul'U 20 ~1/v1'U VI~.:J\llmr'UVJnl 7 l'U vhm~~:lJl.rU~l'Ul'Ub~~mbih~~eJ~VJnl~tJ~l~ \l'U~.:J 6 

~tJ~l~~Ull tJ~~~V15m'Y~'VeJ.:Jm~1.u?l(9lJt11:W'UVleJ:IJJ~bVltJ\lln (i)~1A~Ul'U (1.5%) + m'U~(;l (0.5%) + 
OJ 	 OJ 

+ t11:w'UtJl(i)~b~tJ:IJ (2%) ~m~~ub~~mbiJ.:Jbvhnu 20-30v11/v1'U 'Vru~~?ll~GJJlbb:IJ(;l.:J (Imidacloprid) 

B(i)~lAlbb'U~t11 t11:w'Um(i)~b~tJ:lJbb(;l~ n~:lJA1UA:IJ (t11) 'WUb~~mbiJ.:Jbvhnu 10-20 ~1/v1'U 1'U~'\J~1~~ 
q 	 q 

60 

SO 

;3 40 
~6: 

(OJ 

-6: 


;u 
'1J((Q 30 

~ 
~ 
;:: 

-~~ 20 ;l 
r 
;l 
r 

0(0' 

10 

0 

2 3 	 5 6 

w:nm'llll'll1.J 2% 

[)lVj~ 	 3.3 ~1'Ul'U~'WUbu~tJ~eJv1'U'lJeJ.:Jb~~mbiJ.:J~bV11 Pseudococcus jockbeords{eyi Gimpel& 

Mi ller l~tJ1.u?l(9lJ'VeJ.:Jt11:W'UVleJ:IJJ~lVltJ\lln~'lJ1.u~l:IJnut11:w'Um(9lJb~tJ:IJ~All:IJloV:lJoV'U 2% l~tJ 
'\J 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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11mllJOU\J~ V1:1i I 
fnH~liilJ\ltlm~\~~~1"V.'lI11lJr\'t'~11iw11il5 aU)J1lJn~~A1\J'l1l1¥l~UlltJ~JJlJ<l1\J~wr~i; 111 20 

nl'jn~~f)uth::an'SI)TW~/'j{Jf).Jn'Uufl::rhl1~twifJu{J.Jr~fJ~5nl'j5~w'Ul'U~I)lwr'j.Jt~f)'Un~flf).J 

vll n l 'i is V1 ~ 1.1 (;'f (?] 'i t1III1.1 Vl e:J dJ 'i::; lVl tJ "Ill n VJ 'U10U ~ 1 dJ n U t1III1.1 tlb (?] 'i l ~ tJ dJ ~All dJ loU dJ.u1.1 2% 
" 

lU~tJUlY1tJunU(;'fl'i~llldJ~_.1 (Imidacloprid) €l(?]'ilAlll'U::;thvllnl'i5V1~'U 2 Af_.11'U~u\7nVi~ 1 ll~::; 2 

Vl;;r_.1"1llnu~e:JtJrll~8'U l'V'l~mlU_.111'U61lu::;ml_.1ll~l 15 11.1 'V'lUll Vln(;'fm'Ue:J_.1t1lll'UVl8m::;lVltJ"IllnVJ'U~H, " 

!:JO --------------------­

20 ~---~~~---------------
~. ""' ..... 

~______"':~~~.~*.4<.~~~_ ... ___. .:::::""1t~ ~~ 

o 
2 3 

JlTwiIi 3.4 ~l'Ul'U~'V'lUli2~tJ~e:J~'U'U8_.1l'V'l~mlU_.1~lVll Pseudococcus Jockbeordsleyi Gimpel& 

Mi l ler bV1t.J1oU(;'f(?]'i'1Je:J_.1t1lll'UVle:Jm::;lVltJ"IllnV1'UH~ldJnut1lll'UtJ1(?]'ib~ t.JdJ~mldJloUdJ.u'U 2% bl7ltJ 
'U 

nl)An~lrrn~ru::;fll1lJltJ'U~~l9ie:JVl'1J 

"Ill n nl'iVlI7l(;'f8U;;r n~ru::;AlldJ lU'UV; ~~ 8VJ'U'1Je:J_.1 (;'f (?]'it1lll'UVl8m::;lVl tJ "Ill nV1'U1oU~ldJ nut1lll'U 
" 

tJ1(?]'il~tJdJ~mldJ l.udJ.u'U 2% lU~tJU lY1tJunU(;'fl'i~llldJ~_.1 (Imidacloprid) €l(?]'ilAllb'U::;l1lVl;;r_.1"1lln517l~'U 

(;'fl'ill~l 1-711.1 (?]'il"llV16ln~ru::;Allmu'UV;,\"}'lJe:J_.1rX'UlI'U61lu::;Vl6l_.1 u~ nru1U'1Je:J_.111'U61lU::;Vl;;r_.1'V'lull1'UVl n" , 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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F 

J11'\Aj~ 3.5 ~n~ru:t:y;r;n:lJ 6lJ'U~~l9ie)'Vl'lJ11Yl t/55nl';lUIYl'\AI'U1IYltJ(?l';l'l nU?1(?l';lt11ifm'l'Elm:t: 6V1tJ\l1m~'lJ1-rr~11JnU 
'U 

t11if'Uu1(?l';j 6~tJ1J~Al11J6.u1J.u'U 2% 6tJ~tJU6VltJunu?11';l'Jh61J(1'1 (Imidacloprid) e)(?l';llA166'U:t:'L11 A 
" 

: 111, B : Petroleum oil (2%), C : ?11';l'Jhbb1J'f1-1 (Imidacloprid) e)m1A1bb'U:t:111 (0,15%), D : 

(?l:t:1A~th'U (1.5%)+ nl'U'V~(1 (0.5%)+ Petroleum oil (2%), E : (?l:t:1A~th'U (1.5%)+ eJU 6'lJtJ 
'U 

(0.5%)+ Petroleum oil (2%), F : (?l:t:1A~U1'U (2%)+ Petroleum oil (2%) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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n1,hi\hJj\J"'Ull'"''''~ lni1'!1 1 1l.l/i\J\;'ll'\JiJ1~'la~lJl\Jm'rn1Jf!lJIYI~t1llu~Jj-"li'htl""'? l~.m 22 


I 
ci 

'U'VI'VI 4 

m ':i'VI(i)6'1eJUI9111J bth<l'vh~"lJeJ\lJ'1~'W'VieJ1J':i~b'Vi tI'il1 f1~"lJ b(i) tl15 m':iU(i)l'i'Wb(i) tI (i)':i \ll9ieJtK1 b~1J1tI 

bb6'1~tK1BeJ'W"lJeJ\I b'W~tI bbu\la b'VI1 

l~ e:nl1J'1~'W 'l;'leHJ'a ~ l'VitJ ~ 1 n ~ ~1A ~U1'W e:JU l'b tJ ll~ ~ n1'W'W~ lJ1 'VI (91?! e:J Unu l'W~ tJbl U\I ~ l'VIl 
'\J 

Pseudococcus jockbeordsleyi Gimpel & Miller 1(i)tJ15Q(91~'U1(i)tJ~':i\lJ11tJbA~e:J\I Potter' s spray 

tower 1'le:J\9l1 l ~j,Jlml~ ~\9l1rie:J'W'1Jtl\l l'W~ tJbl U\I?lbVll 'WUllJ'l~'UVle:Jm~ b'VitJ~l n~~1A~Ul'U e:JU b'btJ bb~~ 

m'U'W~ :i1'lh~~'VI5m'W1 'U m':i'Jh\9l1 b~j,Jlmb~~\9l1ritl'W '1Je:J\I b'W~tJblU\I?llVl11J1 100% ~Allj,J boUj,JoU'U 5% 
'\J 

bb~~ 0.7% ~lmh\9lu ~\l1'Un1':i'VI(91?!tlum~lVl:i1tl'U15nl'~"lJe:J\I Chantawee et 01. (2012) 1J1vl1m':i 

'VI (i)?! e:JU'lh ~~'VI5 Jll 'W'1J e:J \lJ'1 ~'UVltlj,J ':i ~ lVI tJ ~ 1 n.w'lJ?!~ 'U1'W ':i ~ e:Jl 'W ~ tJ n':i ~1(91 (91?lJ'1(9l1~ Niloporvoto 

lugens Stal1(i)tJ15Q(91~'U1(91tJ~':i\lJ11mA~e:J\I Potter' s spray tower ~nJ11tJ ~lnnl'~':iltJ\ll'U'lJe:J\I ~~\lA 

f(n~ lbm~ell j,J~ (2556) 1J1~1 tJ \ll'U b~ tJl nuJ'l~'UVltlm ~ lVltJ~l n ~ ~1A~U l'Ul'l e:Jl 'W~ tJ ritl'U~ 1 tJ Aphis 

gossypii Glover 'WUllJ'1~'UVltlm~bVltJ~ln~~1A~Ul'U~Allj,JboU:WoU'W 0, 0.6, 1.2, 1.8, 2.4, 3.0 bb~~ 

3.6 IJl!Lair :i1tJ~~~'VI5m'W1'Un1~'JJll'W~mie:J'U~ltJ1J1~?!(i)1(91tJ:i1 bVl1nU IJl!Lair lb~~, LCso 1.70 

Olianwu na and Um oru (2010) ':iltJ\ll'Ub~tJlnuJ'1~'UVltlm~bVltJ~ln~~1f1~Ul'U~:iJ~~n':i~'VIU~tlm~ 

11\l1~bb~~11V),J'Wlnl':i'1Je:J\lJ11\l~lb~tJl bb~~hf(~~b~(i)~tl h1~tJm Luciophorus pernicosus Raek 

(Rongpo l et 01, 2009) bb~ ~h~ (91 Formicomotes neteromorphus Magowski (~~\lAf(n~bb~~Aru~ 

,2553) 'We:Jn~lnlicJ\I:i1~~m ~'VIu~tl':i~tJ~1~ b'Wl"lb:i1tJ'1Je:J\lh1~tJm (Pumnuan et 01. , 2009) bb~ ~:iJ 

':iltJ\ll'U'1Je:J\lellm bb~~~':i\lAf(n~ (2552) 1J1vhm~P1mntJ~~~'VI5[11'W'1Je:J\lJ'1~'UVltlm~bVltJ~lnnl'U'W~:i1
'\J 

tJ~~~'VI5m'W~1'Um'Jmuf):w1~~'U Dermotophogoides pteronyssinus (Trouessart) 1(91tJ15nl~~j,J 

~l'U~'J\lAf(n~ bb6'1~ellm (2555) bb6'1~~'J\lAf(n~ bb~ ~ ellm (2553) 1J1~ltJ\ll'Ull ?!l~ e ugen ol 'I1\1b'U'U 
.' 

tl\lAtJ~~ n tlUVI~n 1 'W1.1l~'UVltlm ~ bVltJ~lntlU b'b tJbb~~ nl'W'W6'1 :i1tJ 'J~ ~'VI5Jll'W1'U nl ~'JJrI1 ~ 5uidosio 
'\J 

pon ti/ico Oudemans 1(i)tJ15nl~m~~:w 1(i)tJ:iJfh LCso bVllnu 0.378 us/em 
3 '1Jru~~J'l~'UVltlm~bVltJ 

~lnm'U'W~bb~~e:JUb'btJ:i1tJ~ ~~'VI5Jl l'W1'Un1'J'JJlh 5. pontijico 1(9ltJ:i1~1 LCso bvllnu 0.419 bb~~ 

0.467 us/em 3 ~l:W~l~U 'Utln~lnli 5'WJl'Jru bb~~Aru~ (2556) 1Ii1'V1(9l?!e:Ju All:W btJ'UY1't'f'1Jtl\lJ'l~'WVle:J:W 

~~lVl~lnnl'W'W~~tlh~nhJ\I Dolichocybe indica Mahunka 'WUllJ'l~'UVltlm~b'VitJ~lnnl'U'W~:iJ 
'\J '\J '\J 

tJ~~~'VI5m'W1'Un1~'JJlh~n1U\I D. indico 1J1 100% ~ml:WboU:WoU'U 62.5 IJl!Lair 1(9ltJ:i1 LCso bvllnu 

16.63 IJl!Lair lb~~ Phua kbuakhao and Soonwera (2010) 11i1'JltJ\ll'Ub~tJlnum~1.uJ'1~'UVle:J:W 

~~ bVI tJ~l n m'W'W~~:i1tJ'J~~'VI5Jll'W?!\I ?1(9l~tl m':imtJ'lJtl\l \9l1 b~:WltJ'lJtl\lbbj,J~\I?!lUtl l:W ~n'WbtJ'U 1 00% ~ 
'\J '\J , 

d 
'VI 
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"lm\JoutJillJ\!~ru I 
m,hhr,iiu\'il)I'~ t\'!J'il'''Yi'll~I)Jn\l,hj'\JiJ1~, GUlJ1\Jn'1 A'1J'.lJl\"i\uu\J.:lj\J~1tl::\,;i~l·1 2 3 

~r.reiB'U"lJB\l b~~mb{J.~~ b'Vll 

~1'\t1 ~u nl 'l Pi mnu'l ~ ~'Vlin 1~'lJ eJ.nlllJ'U'\t1 eJ:lJ'l ~ b'\t1 CJ ~ In(9)dfl ~{h'U eJU b'/W blfl ~ nl'U~fl 1 'U 
" 

fl1l:lJb-V:lJ-V'U 0.2-0 .3% 611:lJl'lCl1~rf11Bm.Jl~~mb'u\l1~:lJln~~\?Il\?1CJ~~1 %RI (repel lent index) LYllnu 

70.6-73.1 % lbfl~cJ\lfl\?lnl'lb-VlvllmCJ'lJeJ\lb~~mb1l~1~~\l 93% 'lJru~~n~:lJfllUfl:lJ~nl'lb-VlvllmCJ 50%, , 

1'Unl'l'Vl\?l618Unl'l1~e:n~l'\t1~m.J15f1l'l'lJ8\l Arirob et 01. (2013) Mvllf1l'l'Vl\?l618UU'l~~'Vlinl~'lJ8\l611'l 

61 n \?I bb'Vl 'U \j U ~1 n Yl '151 'U n 1 'l fl1 U fl :lJ b'V~ ~CJ bb U\l ~ b'Vl11 'U 'l U bb U U 611 'l1 ~ 1 \?I CJ n 1 'l 'Vl (i1 618 U bb U U ~ 'Vll \l b~ 8 n , " 
(choice test) bbfl~cJ\l:W'llCJ\l1'U'lJ8\l Sin~h et 01. (2012) 1~vllf1l'lPim~nU'l ~~'Vl5m~'lJ8\l611'l61n\?l ~ ln 

1U'lJeJ\l61~b\?ll CJfll~Urf161 bbfld'\t1'l~~l f1l'l~u1~b~~mbU\l bbfl~~'llCJ'l1'U'lJ8\l ~'l'lAiln~ lbfl~flru~ (2553)
" 

1~'l1 CJ\l11.J'-J1JllJ'U'\t18:lJ'l~ b'\t1CJ~ln(9) ~1fl~UTi.J:WU'l~~'Vl5m~nl'l1~1'l~\?Illfl~1 'l1 ~um1~~ l\?1CJ:W~l %RI 

b'Vh nu 66.2 bbfl~ 60.1 % (9)1:lJ6'11I91U 'UeJn~ln.QJllJ'U'\t1eJ:lJ'l ~b'\t1tJ~ln(9)~1fl~ulucJ'l:wu'l~~'Vl5m~1 'Uf1l'l 

" 
'.iJl~nth~'l11f1l'1lBn~lCJ (Phuakbua khao and Soonwerea, 2010; Pushpanathan et 01., 2006) 

bb'i:1 ~cJ'l ~'llCJ'l1'U'lJ8\l 'V~'Ut5'Vll (2554) lbfl~ Sa ljoqi et 01 . (2006) 'llCJ\l1'UllJllJ'U'\t18:lJ'l~b'\t1CJ'lJ8\l(9)dfl~ 

1-vt:-J 61:lJ nuJllJ'U ~U~\?I~U1~ bb:lJ6NilmYl'15 ~'l611'l61n(?1 beJ'VllU 8 fl~1 nJllJ'U'\t1eJ:lJ'l ~ b'\t1 CJ (9)~1fl~U1U~:W t:-Jflvl8 
" 

~t:-Jflvl11Vlrf11b~ :lJlCJ'lJeJ\lbb:lJfl'llUU1U\9Ilmtiu 100% mCJ1u 60 l'U1Vi Bn~ll'J (Sinthuslri, 2010) UeJ 

f1ln.Q l~l'Jllbfl~flru~ (2556) 1~'llCJ'llUllJllJU'\t18:lJ'l ~ b'\t1CJ\llnV1~1fl~Ulu:WU'l~~'Vl5m~1u1~ rf11 b~:lJlCJ 

'lJeJ\l:lJeJ\?IV1Ub~eJCJ bbfl~~l'l'll\l.vlll~\?I:lJlnnll 40% mCJ1u 5 i1l:lJ'l Bn~lCJ 

15nl'l~\?I~Ul\?1CJ(9)'l'l1uMn~1'l'lb~8U ~U11 ~ln f1l'l'Vl\?l618UU'l~~'Vl5m~'lJB'l61(9)'lJllJU'\t18:lJ'l~ b'\t11'J\iln 
, v i'" v " 11 

Yl'l5Vi1.iJ11:lJ n U U llJUtJ1 (9) 'l b~ CJ:lJ 611:lJ 1 'It:1 b tI'U 611 'lU eJ'l n U bbfl ~ nl ~(i1 b~ ~ t.l bb U \l1~~ n 11 n 1 'l1 .iJu llJU 

U1(9)'lb~ 1'J:lJ'\t1~8611'l bfl:W bYl CJ'l eJ ~l'l b~CJl eJl\i b ~eJ\l ~ln b~~CJ bb U'l:w.veJ~ln\?l~~1 rf11U n flfl:lJ1U~l CJ 1 'lJ bb U\l, 

b~ ~CJ bb u'l1 'lJ eJ tJ Jlll'J1u t:1 '11 ~ ~lU ~l rXU'lJ8'llJU G'11U ~'\t1f1\l\i~:w.veJ~ ~:lJl n bbfl~:W nl'l bb(9) n 1 U~:lJ'\t1Ul btlu" , , 
m~\i n btlubml~nlU'leJ tJl\l~Vlnu b~~mbU\l (1eJJll\j, 2553) 'I1\l1UD\i\iUUcJ'l:Wnl'lU1JllJuU1m b~ CJ:lJ, , 

:lJl1.iJ l ~ eJU eJ'l nun1~\?I bb:lJfl'l bbfl ~ btlu 611'l l~:lJU 'l~~'Vl5Jll~'lJB'l611 'l'.iJ 1 bb:lJfl\lUl'l'l5\j \?I Bn~ll'J 1~:W'l1 CJ 'llU 

-ll J 1 JJUtllm b~ 1'J:lJ:W U 'l ~ ~'Vl5 Jll~ f1l 'l fl \?I nl'l l.vlvll fll CJ'lJ eJ \l'\t1U eJU lb:lJ fl 'llU t:-J fl1ii1'U~~ n1~ (61:lJ iln ~, 

2552) bbfl ~~U'l~~'Vl5 Jll~1uf1l'l1JeJ'lnu nl~\?I b~ ~ I'J1nbb~~:lJ1u 'l ~ CJ ~rf11B eJ'U1~ (1"1~ ~ lU'l'l~ blfl ~fl ru~ 

2552) blfl ~ cJ\l:W f1l 'lU 1 JllJU U1(9) 'l b~ CJ:lJ:lJ 1 t:-J 61:lJflU ~ 1 'l'.iJ 1 bb:lJ fl'l (buprofezin) 1'U erml ~ 'l'\t1~ \l'lJ eJ 'I 

r11bbU~Ul ~Ull~ l:lJl'lClnl~\?Ib~~mlU'l~\?Ivh Phenococcus solenopsis Tin sley ~~uu'UrXwll1~~ 

bb(9) nvll\l nu nl 'l1.iJ611 'l l -W tJ\l eJ tJ l\l b~ I'Jl1U~Jll~ bb Ufl \l (~ b'Vl~ bbfl~ fl ru ~, 2552) 'lJ ru~ ~ ell:lJ'l bbfl ~ fl ru ~ , 

(2554) 1~'Vl\?l~ 8UU 'l~~'Vl5 m'Wnl'l'lJ eJ\l.a'u 'Il eJmHJ1(i1'l b~ 1'J:lJ 1Uf1l'lfllU fl:lJb ~~I'J m~l\?1(i1~Jl (9)lfl 1u, 
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"U~'U{lIiUl'lJ\i,aj I 
fml1Jliil"")lJl~l"!J' n~ll~1lJIi'\JlhlllJ\J\ ,lliu~1"rm A~\J"l)IlY'~UlLl'J1il\l1il'lbt?'l~ L~n 2 4 

1'j-1 b~ e:J'UtJ5u~nl'j ~'Ull .u'U"lJe:J~cJm~ 'j b~ tJ~5~'jl~-1'v1~-1 Bl-1 B-1~~'j nl 'jA11.;r~I~ n'U~l'j {J e:J-1 n'U nl ~\?l 

bb~~-1 (im idaclopr id) 5~~1~-1'v1~-1~lml1 bb 'U~'th i1tJ'j~~'Vl5ill~1'Unl'j~h1'U~tJ'1Je:J'l nl~~\?l~l'Ul'U 

b~~tJm~l\?l\?l~Jl~l~l~ Ae:J~lm~11~\?ltJ~mrutJ~~'[jlmb'v1~m'\l1tJ'l 32,8% .flltJ1'U 7 l'U ~-111 

tJ'j~~'Vl5 Jll~mflnll nl~1.;r~1'j {J e:J'l n'U nl~\?l bb~~-1 'v1~ e:J.u~"Ile:J~ cJm~'j b~tJ~ b~ 8-1 e:J 81-1 b~ tJd 'Ue:J mll nt1 

nl'j1.;rJliJ'Um~ 'j b~ tJ~bD'U'Vll-1 b~ e:J nV!~-11'Un 'jru1n~bfl'U b~tJd~m.J ~ (?l b~ e:J-1-;;llflllfid 1~tJ ~ e:J \?l f{ tJ ~-11\?ltJiJ Al 
~ 

fIdl~tJ~e:J~f{mQ8'U~~'U'Vll'ltJln LDsQ mnflll 15,000 ml5/ kl5 (?1mu'Ul~tJl'VltJlm?1~1bb~~ b'Vlrll'Ul~~ 

bb vi-1tJ'j ~ b'Vl1'11'VltJ, 2551) 1'U nl'j'Vl\?l?1e:J'Ut1~'UllJlm(?l~ b~ tJ~iJtJ 'j~~'Vl5.f)l~Ae:J'UoU'l-1~11'Unl~'.lJl b~~tJ 

bb{J-1b~mtJ~ tJ'U bVl tJ'U n'Unl~1.;r?11~'.lJl bb~~-1 bV1 tJ-1 mh-1 b~ tJl 

n1':iAn'\:>J'l~n'\:>J'ru~r1'nlJbtJ'U-W'\:>J'~e),W"1l 

-;;ll nnl'~'Vl\?l?1e:JUfldl~ btJ'U'Y1't11\?ltJ15nl'jQ~~'U~1~'.lJlbb~~-1 (I m idacloprid) 5(?l~lAl bb 'U~'l11 n'U 

~(?l~JliJ'U'v1e:Jm~ b'v1tJ-:UlnV1"1l1.;r~I~ n'UJliJ'Umm b~tJ~ ~'Ull nl~U\?l~'U?11'j'.lJl bb~~-1( Imidacloprid) 

5~ 'jl Al bb 'U~Ul nu ~ ~ ~JliJ'U'v1 e:J:lJ'j~ b'v1tJ-:u 1n~'1J1.;r~1 ~nuJliJ'Um(?l 'j b~ tJ:lJ hjiJ rll 1:lJ bD'U~'tI~ e:J~ '1J1\?l tJ 
<IJ 

~~1rl~th'U~~~ \9lUboU':lJ 5 IJ l ?11m~l1tJU~-1nl~'le:Jn bb~~nl~ b-:U ~~ b~'Ul~'1Je:J-1mlhoU'll'U n1(9) bb~m~1.;r 

rll1:lJboU':lJoU''U 5 IJl ~~?1~~ltJ~ltJJliJ'Um~~b~tJ~ 1~tJ15nl~Q\?l~'U hjiJrll1:lJbD'U~'tI~e:JV1'1J'Vl\?l?1e:J'U ~-1 

'v11 nH?11'j?1n\?l-:Uln~~1rl~trl'UA~e'J?11\?ltJ~~-1 bb 'U'U ru31n~ bb~~flru~ (2556) m-:uiJ~~~ e:J nl~-1e:Jmb~~ m~ 

b-:U~~b~'Ul~l~ 
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'1!! ~1\Jilti\J;'1JU~n: I 
n1~1~,h1\J'l<)1J~~\\1!!,;)1nrl~~)1Jn\nhr\JUlm\~Vlll\Jm~ ' J1\j .1J\YI~IJ\ ,hiilJri ~0 '~lWI 25 

. 

q 

'U'VI'VI 5 

~lnf)1~Vl(9l~eJuJlil'UVleJ"-J~~6VltJ~ln~"U~"-J'U1Yrmj'm~'U 14 "UU(9ll'Uf)1~'JhI?l16~U-rt.16V'J~m61j.:J~hVll, 
(Pseudococcus jockbeords(ey) 1(9ltJ16f)1~Q(9l~'Ul(9ltJ~~-.1 ~flll"-J6i"-J<{J'U 5.0% 1<{Ju~mru 5 ml v1'lmfl~m 
Potter's spray tower ~ flll"-Jv1'U 10 UeJ'Uliij~l~l-.1-dl u'UVi n~~f)1~~ltJVl~-.1~lnf)1~VlVl~eJU 24 -rrll"-J -.1 

V'JullJlil'UVleJmnVltJ~ln~~1f1~th'U eJU6"UtJ 66~~f)1'UV'J ~ i'lu~~~Vl6mV'J1'Uf)1~'.IJl~16~"-JlmV'J~m6u-.11v1' 
" 

100% ~ 24 -rrll"-J-.1 Jlil'UVleJm~6VltJ-;Uln~~1f1~ul'U~1'1i~lwlu Petroleum o il i1u~~~Vl6mV'J1'Uf1l~ 
'.IJlI?l16~"-JltJ'lJtl-.16V'J~m6u-.1 ~hVl ll(9ltJi'lfil LC so 6vilnu 1.82% 'Uru~Jlil'UVleJm~6VltJ~lnfll'UV'J~~hi 

'\J 

~l"-Jnu Pe troleum oili'lu~~~Vl6mV'Jl'Uf1l~'.IJl~hrieJ'U'UeJ-.16V'J~m6U-.1~6VlllVltJi'lfil LCso 6vilnu 0.23% 

f1l~VlVl ~eJuu~~~Vl6 mV'J'UeJ-.1Jlil'UVl eJm~6Vl tJ~ln~~1f1~Ul'U eJU6"UtJ 66~ ~fIl 'UV'Jf11 'U ~U 66 UU'U eJ-.1 
'\J 'U 

~l~1~ V'JullJlil'UVleJm~6VltJ~ln~~1f1~Ul'U~flJl"-J 6<{J"-J<{J'U 0.2-0.3% ~lm~fl1~1?l1 rieJ'Ub V'J ~tJ66 U-.1~ 6Vll 

1v1'66uui1Vll-.16~eJn mn~~VllVltJi'lfh %RI whnu 70.6-73.1 % 66~~~lm~flf1V1f1l~6<{Jlvhmt.11v1'fi-.1 93%, 

f)1~VlVl~eJU1'U~mV'J1~-.16~eJ'UVlVl~eJU u~~neJuv1'l tJf)1~ 66'1ivi eJ'UV~'Ulh6~~f)1~Q VI~'UlVi tJm-.11(9ltJ15 f1l~, 
66'1ivieJ'U~'U.sil'U~ltJ~Vl~-.11VltJf1l~~Vlvi eJ'U~'U.s V'Julll(9l tJvl'J1tJ~mJlil'UVleJm~6VltJ~l n~"U1i~l"-JnuJlil'U 

, '" 
U1~~6~tJ"-Jl'UVln~mwi1tJ~~~Vl5mV'J1'Uf)1~fllufI"-J6V'J~m6u-.1 ~1'U16 f)1~Q (9lvi'UlVltJ~~-.1 V'JUllVl n~~';i'Um

<I 'U ' '1 'U 

Jlil'UVleJm~ 6VltJi'ltJ~~~Vl6 m'V~1'Uf)1~fllUfI"-J1~ 66~n\fil-.1nUm~'.IJ l66"-Jf1-.1 fltlV'JU 6V'J~tJ66U-.1t!eJtJnll 10 ~l/~'U, 
Vl~-.1~ln 3 61uVIl~ "1l-.166~n\fil-.1~lnn~"-JfllUfI"-JfleJ V'Jumnnll 80 ~l/~'U, , 

~l n~ f1 nl~l~tJfI~-.1d66~VI-.1l,x6~'Ull tJ ~~~Vl5f1lV'J'UeJ-.1Jlil'UVl eJ"-J ~~ 6VltJ~ l nI'l ~1f1~Ul'U eJU 6"U tJ 

66~ ~ fIl'UV'J ~ i'ltJ ~~ ~Vl5f1lV'J ~l 'U fIl ~ n l ~Vl6 V'J ~ t.166 U-.1 ~ 6Vll v1-.1,!'U ~-.1 fll ~'U tJl tJ'U eJU 6'U ~ 'U tl-.1 fIl ~P1 m~l 
" lVlmQV'J l ~ ~"u~-.1 3 "UuVld~n~llmi1tJ~~Vl5mV'Jl'UfIl~nl~Vl6V'J~tJ66U-.1~6Vll 66~~tll~~~i'ltJ~~~Vl5mV'J 

1'U f1l~flJUfl"-J 66"-Jf1-.1"Ui1 VI ~'U 'l 
fIl~VlVl ~eJ'UtJ~~~Vl5 fllV'J'U tl-.1Jlil'UVl eJm~ 6VltJ~l n~"U~-.1 3 "UtlVI v1-.1 n~ IId tJ-.11~i'l~ltJ-.1l'U fi-.1 

tJ~~~Vl5mV'J1'Uf1l~~6V'J~tJ 66 U-.1~6Vll v1-.1'!'U-.1l'Ul~tJQuud~-.16'u'U<{JeJ"-J~~'U~ll'U1'UfIl~~(9l~'Uh 6~eJ~~'Ul 
. " ~ 

66f1~1itJ~~ltJ"uu~l n~~1f1~Ul'U eJU 6"UtJ 66~~f1l'UV'Jf1 m6tJ'U~"U6f'l~~~n~1v1'66f1 ~th~~~Jlil'UVleJm~6VltJ 
'\J ~ " 

1 'lll ilv1' ~1-.1l'U~mV'J 66 tJ~-.16~eJ~VltJ1m ru~l~~~~ nAl-.1Vll -.1f1l ~6n~~~66f1 ~~-.1d6~ eJtJ~~ltJ"UU66rl ~~~ ~ 
" 
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'l~ 'l ' \l IlU\JillJU'mJ I 
p-nlil1,,ru\1mm n~ lnv' 'U~11lii\J\hjlJi1ivm~~1Jl\Jf11~1'I1\J'11J~l'i11'UII\l~U1J,hJ~m:'~ ~11 26 

< v 

'Il'i-:lr1ylj'n~ 1fUJ'Ul'U 'W~b'UY'1 'i8-:l1f'J{;1 bb{;1~ellm B'Uvl'h~'-:l.u, 2553, U'i~~'Vl5m1f'J'U8-:l"hJJ'UVlmJ'i~bVltJ, 
'Illnvhj'?\~'U11f'J'i1'Unl'i~lh~(71 Formicomotes heteromorphus Magowski b(71tJ15nl'i~:W~~, 

ll'i~l'il'Vl mY'1l~Vl~ lJ 'U, 38 (1): 124-132, 

'Il'i-:lr1ylj'n~ 'V~lJ'Ul'U 'W6JJb'UY'1 'i8-:l1f'J{;1 bb{;1~ellm B'U'Vl1~-:l.u, 2553, U'i~~'Vl5.nl~nl'i1~'U8~JlJJ'UVl8lJ, 
'i~bVltJ'lJlnV1'1l~tlh~(71 (Formicomotes heteromorphus Magowski) bb~~h1~ U{;1l 

(Luciophorus perniciosus Rack), ll'i~l'il'VlmY'1l?lVl~bmjVl'i 14(2)('W bY'1'l.'f): 633-636, 

'IJ'i~r1ylj'n~ 1f'JlJ'Ul'U bb{;1~ellm B'U'Vl~~~.u, 2556, U'i~~'Vl5m~nl'i~lbblJ~~'UmJlJJ'UVltlm~bVltJ'IllnV1'1l, 
~m1f'J~tJritl'U~ltJ (Aphis gossypii Glover) Hemiptera: Aph idiae) b(71tJ15nl'i'ilJ" iv: nl'i 

U'i~'IllJtll-rn'UlV1'1lbbvi-:l'lJl&i fl~~vj 11. ru h~bb'im~'U'Vll'ilbbtl'U~fltl'Ubl'UoU'Ub'lJ'UbVl8~ 'Utl'Ubbn'U,, 
26-28 ~~Y'1~nltJ'U 2556, ~~Vl'r(71'Utl'Ubbn'U, 

'IJ'i~r1ylj'n~ 
< 

~lJ'Ul'U bb{;1~ellm B'U'Vl~~-:l.u, 2553, nl'iflT\J~lJh1'Uh~bfhJ 5uidosio pontifica 


Oudemans b(71tJ1.;rJlJJ'UVltllJ'i~bVltJ'IllnV1'1l, ll'im'in~bb~~~ml'Vlm 28(1): 40-49, 


'IJ'i ~r1 ylj'n~ ~lJ 'Ul 'U bb~:;elllJ 'i ~'U'Vl ~ ~~.u 2555, U 'i~~'Vl5Jll1f'J'U tl~JlJJ'UVltlm~ bVl tJ 'IJ l n nl'U1f'J~ bb{;1 ~ 
, ~ 

tl'Ub'lJtJ1'Unl'iI"1T\J~lJ1'i 5uidosio pontifico Oudemans 1'UB-J~B-J~Vl1'Ul'i~bnu, ll'i~l'i 

l'VlmY'1l~Vl{ lJVlll'Vlm~tJ'Utl'Ubbn'U, 40(4): 1205-1213, 

'IJ'i~r1ylj'n~ ~lJ'Ul'U ~h~ ru~ 'Vltl~Y'1~ 'V~~~ylj'n~ nrlVltJ1f'J'i1f'J-:l~ bb~~~lJ{;1-rVlt1 ~'UVl'Ul~~-rn~, 2548, U'i~
, 0 I , 

~'Vl5'Utl~~l'i~n(71(71tl~~~ (Glorioso superbo Li nn,) ~b~tJ(71 (Acocio cotechu Wi lld) bb{;1~ 

b-um (Archidendron jiringo Nielsen) 1'Unl'itJtl~n'Ufh~(71Vl'Utl'U1m~n (PluteUo xylosteUo 

LinnJ ll'im'i~~'U{;1l'Ufl~'U'Vl{ 27(5): 1037-1045, 

'IJ'i~r1ylj'n~ ~lJ'Ul'U elllJ'i B'U'Vl~~~.u bb{;1:;~lh'll b'IJ~fkJylj'n~ 2551. U'i~~'Vl5m~'Utl-:l~l'i~n(71erntiml 
(Anethum groveolens Linn,) erm'V~nl (Oroxylum indicum Vent) bb{;1~ermb1f'J'il 

(Polygonum odorotum Lour,) 1'Unl'itJtl~n'Ufh~(71Vl'Utl'U1tJern (PluteUo xylos teUo 

Li n n J ll'i?ll'il'Vl mY'1l?lVl~bn'l.'fVl'i, 39(3)( 'WbY'1'l.'f): 464-467, 

'lJ~(71l tlruVll\ill 'lJJJtJ~'i UllJlY'1 ~11(71(71l b'llll~Vl bb~~~n'Urul L1l'i~Y'1~, 2555, tl'UmlJli5l'Ub~~VbbU~ 
'i 'I 'I 'I. q 

~~~ PseudCfcoccus, ll'i~l'in~bb{;1:;~Vlll'Vlm, 30(2) 25-36, 

ru~n&i n~'U 8ilrurul B'Vl5bl'lJoUtJ -U'i'U'Il ~'Vlh~~ lJtU-U 5-rn~ bb{;1:;~l'iru bAl~'Ul~'Ul, 2556, B-J~'lJtl~ 
01..3 'U v v 'I 'I \J v 

J lJJ'U Vl8lJ 'i:; bVl tJ 'IJ l n Vl ~11"1 ~ul'U~ tl n l 'i ~ tl n bb~~ n l'i b'Il~fkJ b&i'ub Vl 'U tl~Vl ~liII'U n bb~ ~ ~'Vl ~n l 'i 

~l'U8'UlJ~B~'i~, VltJl 316-317, 7v: nl'iU'i~'UlJtll-rn'UloW'lJbbvi~'lJl&i 1"1~~vj 11. ru h~bb'ilJb~'U
'" , 

'Vll'ilbbtl'U~l"1tl'Ubl'UoU'Ub'lJ'UbVl8~ 'Utl'Ubbn'U, 26-28 'V~~Y'1~nltJ'U 2556, ~~Vll(71'Utl'Ubbn'U, 
< ~ 

~ ~v .:::::,. 0.::::. ~v If 0 

l5 'UJl'iru (711~'Um 'IJ'i~flY'1n(71 ~lJ'Ul'U bb~~tllm tl'U'Vl'i~~'U, 2556, B-J~'Utl~nl'i'ilJ'Utl~'UlVltlm~bVltJ'lJln, 
oW'lJ~lJ'U1~'i~tlh~ n b U-:l (Oollchocybe indica Mahunka), 7v: nl'iU'i~'lJlJtll-rn'UlV1'lJ , " , 
bb vi~'lJ l ~ 1"1 ~~vj 11. ru h ~ bb 'i m~'U'Vll 'i l bb tl'U ~ 1"18'U b 1 'UoU'U b'lJ'U bVl8 ~ 'U tl'U bb n'U, 26-28 

~~Y'1~nltJ'U 2556, ~~Vll(71'Utl'Ubbn'U, 

5-r'll bbcJlJbnlJ~, 2554, U'i~ ~Vl5m1f'J'lJ8~~l'i~ n(71 bb'Vl'Uu'U'IllnV1'lJ1 'Unl'ifll'Ul"1lJb ~~Vbb U~JJ'U~lU~Vl~-:l~, 
b'Vll Pseudocaccus jockbeordsleyi Gimpel & Miller (Pseudococcidoe: Homoptera), 

-UruVll'W bY'1'l.'fU~rurulVl~ ml"11'lJl b 'Vll"1b'Ub{;1 ~ nl'i~(71 nl'iylj'Vl 'ioW'Il, I"1ru~ b'Vl I"1b'Ub{;1 ~nl'i bn'l.'fVl 'i~mu'U 
v v v \J 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



~lunlJ~U\JMJU 1 U I 
n1,H\hl1lJ'le)J'~ \\~ 1nYi'!li, J/i\nhj'IJi)'\.mij~1I1IJfm 1lJf))JLr'~~lI.tl ,l)jlJ.hJ~ ,.m· ~\;n 27 

'Ul(;H'l~ 	 l'1Jf1i1'UVltt 2553, nl':l~(OJnl':lb~~(Jm~1~w)~Jl(?)lflB~l-.1~-.18'U, ~(OJVlm(J~llt;-J~1LJ ?1l11vuJ 

nl':ll~mbfl~~I?lJ'Ulnl':lbm~(?)':l 13(3): 13-15, 

i1'UVi c.n 	 ~ (?)5':l':lllm bbfl~~~~':l':lru 1'l'U(?)lAll, 2549. tJ':l~~Vl5Jll~1 'Unl':lb tJ'U?ll':l~l bbll fI-.1'1JB-.1Jlll'UVlBll 

':l~bVl(Jq:Jln1LJ~Al~tJl'l?l (Eucalyptus camo lduiensis Dehnh) ~BVl'UB'Un':l~~~n 

(5podoptero lituro Fabricius), Vltll 373-3, 7u nl':ltJ':l~'1l111'1Jlnl':l'1JB-.1 
" , 

llVlllVl(Jlflmm~(?)':l~l?l(?)~ A~-.1Vl 4 4: ?ll'1JlYl'1J, l'UVl 30 llmlAll - 2 nWn~'Ul5 2549 ru, 
llVlllVlc.nflmm~(?)':l~l?l(?){ m-.1bVl~'"L, 

~'Ul5Vll ?lVl~~(?)U, 2554, ?l1l'U1~':lb~ ~mb'U-.1l1'U?lltJ~Vlfl-.1, -.1l'Ul~mbfl~~I?lJ'UllVlmflmn~(?)':lbbfl~, 
bVlAl'Ulf1~Jr~lbb~-.1b~'1J':l Vlth 1-2L 

~'U5(?)111~~?l1':l':lru bbfl~ t;-J?l~ ?ll(J'1J'U~~'Ul5, 2546. ?l1l'U1~':lrll~(OJbbllfl-.1bbfl~~(?)':lYl'1J, m-.1bVl~i: Y'1~9' 	 ~ 'U q

" ?l(Jlll~~mt VlUl 127, 

ll(J';lQ(?)':l b~B'1J ~~~':l':lru 1'l'U(?)lAll bbfl~D':l':lll~n~ Vl€mn(?). 2553, tJ':l~~Vl5m~1'Unl':lrll~(OJVl'UB'U1(J~n'1JB-.1, " 	 , 
?ll':l?ln(OJ'llmVl~lAl-.1f1l1~hVl?ln(OJJ11(J1'l1'V1lfl~m(J~l-.16l lVl(Jl?ll':lrllbb~-.1bb?l'U . 8(1): 14-19, 

':lf1(Jl Ab'1J(?)~Y(mh-.11'1 ~-.1.vllfl ?lllU':lru Mllru ~ll~?lm'U bbfl~l'1J~ Arun(?)f1. 2546. nl':lbtJ~(JUbVi(J'\J
'\J 	 'U q , 

tJ~mru?ll':l azadiractin bbfl ~tlVl~ nl':liJu~-.1nl':l n'U'1J tl-.1?ll':l?l n(OJ~l mll~ (OJ?l~ b (OJl?llll'1JiJ(OJ~ tl 
Vl'Utl'U1(J~n. ll':l?ll':ll~(J llVlllVlmfl(J'1Jtl'Ubbn'U, 8(2): 1 1-17, 
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- lm.:Jnl'i All:lJVlmnVlml'J'Vm'ld1'Uld.:Jln'UUl:l~1d~'U1'Ul'lJl'lmflnl:ll.:J'lJD.:J'lh~l'VI~1 'VII'J 

-lvmnl'i 1:-Jl:l'lJD.:Jnldl~l'J.:J tJmum~nl'itJl:lm:rnm~ltl~ ~DAll:lJVlmnVll:lll'J'VI1.:J~lmV~'lJD~U'v'Jl:l.:JnI'lD'U ~1'I1Vl~1~'U 
'U 

~ 

lll:l~ flrum 1~1.11, 
- lm.:Jnl'i 1:-J~'lJD.:J6'lldDDn~'VI~'VI1.:J~lm'v'J'Illn6'llVl~11'J(;)D1d~'U 
- 11"1'i.:Jnld flll:lJVlmnVlml'J'VI1.:J~'U5n'id:lJll~~~nl'J.fnv~nld'Vr\i1J'U11~'U6:li'Ul'VIf1 l~DDlVlld DI'I6'llVln'i'i:lJ bb~~b~m,\"I~.:J, " 
- lm~nl'i nldAl'Uf):lJ1Jl'Ub.:Jbn'U (Suidosio pontifica Oudemans) 1~tJ1-iiJl:li'UVlDm~lVlI'J'IllnV1'll 
- lm.:Jnld nldAl'Uf):lJl'i'lb5eJ~ Cimex hemipterusl~1'J1.uJlil'UVlDm~lVlI'J'Ill n-W'1J 

.Q, <V d 0 c:t iI 

<l1'U1\ltJ'VI6i1 b1'iHl~1 

d~Ii1U"Ul~ 

tllm ~'U'VI{~.:J'1l Ul:l~'Ild'lMn~ 'WlJ'U1'U . 2557. 6'lVl'i6'l:lJ'Ul'v'J'iAl'UI"1:lJbb~~nl~~b'v'J~l'JnJ~1~~~J11'I1~~nJlil'UVlD:lJ 
, 'U ~ q 

'i~lVl I'J'iJln~'U'VI{lbtJ~n~'llbtJmil'UtJ'imD'UVI~n. Al'lleJ~'U'Il~~'VI5u&i bl:l'lJ~ 1401006607 ~~l'U~ 5 'V'J ~f1~nll'J'U 
2557. 

\ld<ll'i~n~ 'WlJ'U 1'U bbl:l~ tll1J'i €l'Uvd~.:J'1l. 2557. 6'll'ld6'l:lJ'U1'v'J'iAlUmJlll:l ~nl~m'v'J ~ I'J ll{J.:JiI'Ui;11 tJ ~V1~.:J~iJJlil'UVlD:lJ 
~ 'V ~ ~ 

'i~bVl I'J'iJ lnVl ~l fl~ul'UbtJ 'U ~l'UtJ'i~nD'UVI~n. fh'lJD~'U'iJ~~'VIi5u&i bl:l'lJ~ 140100 6608 l:l.:Jl'U~ 5 'v'J~~~nll'J'U 
255 7. 

'v'JdVl:lJ:lJl~ flVllnlru'iJU \l1'lI'i~n~ mJ'U1'U tll1J'i ~'U'VI{~.:J'1l ru~'Wl:l V1~m\l~ru bbl:l~eJ~:lJ'v'J'i UrubtJ~I'J'U. 2557. 1:-Jl:l'lJD.:J 
'lI IV, ~.... , ~ t..I 

Jlil'UVlD1J'i~bVlI'J'iJln'v'J~nl'V1I'Jv11 (Piper nigrum Linn.), Vl~lfl~Ul'U (Cymbopogon citrotus (Dc ex Nees)) 

bbl:l~I'I~lfl~wi):lJ (Cymbopogon nordus Rend le.l (;)Dnldb\l~qj'lJeJ~b~m~~'Ul.:J'lJU~ lld6'lld bbn'Uln'l'l'Vl'i. 42(1 ): 

7-16. 
~ fV t:f Q ~ , 0 Q '0'; ~ 

\l1'lfl~n~ 'W:U'U1'U n'U'\'f~l 'Uru'Ulfl 5'Umru m.:JWll 'v'JdVl :lJ:lJl1'1 f1V11 nlru'iJ'U bbl:l~eJ l 1J'i tl'U'VI'i6'l .:J'lJ. 2557. 1:-Jl:l'lJD.:J 
q ~ '\ v '\I '41 

Jl:li'U 1~tl1J'i~ bVlI'J'iJln\i1~lfl~V1tl:lJ nl'U'v'Jl:l bb l:l~lVld~vn ~Dnl'ib'iJ~rub&iUl\i1'lJtl.:Jb~m~~vh.:J l~~V1V1'U bbl:l~b~~V1tl:u 
'U v '0 'V 

7u nld tJ 'i~'Ij:ul'lJlnl'iV1'lJ6'l1'Uu1A.:J'll1~ 1"1#.:J~ 13. ru b.:Jbbd:lJb~'U'VI1'i l fltl'Ubl'U'i('Ub~'UbI'lD{ 'Dtl'U lln'U. l'U~ 29­

31 mn!Jlfl:lJ 255 7, ~.:JW1~'lJeJ'Ulln'U. 

\l1'lfi~n~ 'W:U'U1'U tll:lJ'i B'U'VI{~.:J'1l bbl:l~'v'J 'iVl:lJ:lJl~ 1"1V11nl f1l \lru. 2556 . nldl.u6'll'ldJl:li'UVltlm~bVlI'J'Illn'W~nl'V1tJ(jh
, 'lI ~~ 'lI 

l'UnldflTLJfl:lJbb:lJl:l.:J~\i11l~~. 7u' nldtJd~'ll:lJl'lllnld1~'1J6'll'Ubb1A.:J'll1&i 1"1#.:J~ 11. ru I"1'U1JU'VI 'idl"1nldbb~~nld 
~ '0 1 'V 

tJd~'Ij:lJl'Ub'VIl"1 n1.:Jb'VIVf'1. l'U~ 9-12 'v'J~I"1~nltJ'U 2556, n1.:Jb'VI'W"1. 

l~tJl 5'U~A~~n~ \l1'lfi~n~ 'W:U'U1'U lll:l~tllm B'U'VI{~.:J'1l 2556. tJ'i~~'VIi5m'v'J'lJtl.:JJlil'UVltl1J'i~bVltJ'iJln-W'll6'l:lJ'Uh~d 
'U , , 

Ul.:J'llU~(;)eJl'i'l b~:lJltJ'lJtl.:J:lJtl~bb{J.:J :Utl~-Ml{J tl:U bbl:l~lKl.:J.:Jl.:J.vlll'v'J~. 7u' nl'itJd ~'Ij:Ul'lllnWV1'll6'll'Ubb1A.:J'1Jl~ 1"1{.:J 

~ 12. ru ~'UCJU'VIddf1nl'ill~~nldtJd~'Ij:lJ1Ul'VIfl n1.:Jb'VI'v'J"1 l'U~ 9-12 'v'J~f1~nltJ'll 2556, n1.:Jl'VI'W"1 

eln'\'f'i ~'U'VI{ l'VIl \ld'lfilfn~ 'W:U'll1'U bbl:l~tllm ~'ll'VI{~.:J.v. 2556. tJd~~'VI5m'v'JJlil'llV1mJd~bVltJ'iJlnV1'll?\:U'll1v~d(;)tll'i'l, , 
eltl'Ubbl:l~l'i'lb~:ultJ'lJtl.:Jb'v'J~tJm~l~~~Jlm~ (Ni/oporvoto /ugens (Stall). 7u nld'l.id~'1l:ul'lllnWV1'll6'll'll 
ll1A.:J'lJ l~ fl#.:J~ 12. ru ~'UEJtl'VIddf1 nld bb61~nl'i'l.id~'Ij:U1'U b'VIfl n1.:Jl'VI1~ , l'U~ 9-12 'v'J~I"1~nltJ'll 2556, n1.:Jl'VI'v'J"1 

tl~:U'v'Jd UrubtJ~tJ'll \ld'll'i~n~ 'W:U'U1'U bb~~ tllm B'll'VI{~.:J'1l 2556. 'l.id~~'VI6m'v'J'lJeJ~Jlil'llV1Dm~bVl tJ'iJln l'I~lfl~ 
~ , v <t 

Ul'll tlUl'lltJ U61~ nl'll'v'J~(;)tll'i'leltl'U'lJtl.:Jb'v'J~mb{J.:J~b'VIl (Pseudococcus jockbeords/eyi Gimpel&Miller). 7u 
nld'l.id~'ll:lJl'lllnld-W'll?\l'llll1A~'lll&i fl#.:J~ 12. ru ~'llEJiJ'VIddf1nldbbl:l~nld tJ d~'ll:lJl'Ub'VIfl m~b'VI'W'1. l'll~ 9-12 

, 'V 't ~ 

'v'J~f1~nltJ'll 2556, n1':)l'VI'v'J'1 

\ld'll'i~n~ 'WlJ'll1'll bbl:l~tllm B'll'VI{~':)'1l. 2556. 'l.i'i~~'VI6.nl'v'Jnl'j~lll:lJl:l':)'lJtl.:)Jlil'llV1tl1J'i~lV1tJ'IllnV1'll(;)m1~~tJeltl'll, 
~ltJ (Aphis gossypii Glover) (Hem iptera: Aphididae) 1~tJ15nld'ilJ. V1~1 1107-1116. 7u nld'l.id~ '11:lJ 

1'lllnldtll~n'lJ1V1'llll1A .:J'll1&i I"1f.:J~ 11. ru h:md:lJl~'ll'VIldlfltl'llbl 'll'i('ll l~'L!b\i1tl{ 'Vtl'llbbn'll. l'U~ 26 -28 

'V'J ~I"1~nltJ'U 2556, ~':)V1l~'lJtl'Ubbn'U. 

5'llmru ~l.:)'Um \ld'lr1~n~ 'WlJ'U1'U bbl:l~tllm ~'ll'VI~~.:J'1l. 2556. e-Jl:l'lJtl':)nldd:U'lJtl.:)Jlil'llVltl:lJd~bVlCJ'IllnV1'll?\:U'lll'v'J'J. , 

~tlldl:l nhJ.:) (Oolichocybe indica Mahunka). VI~l 1099 -1106. 7u' nld'l.id~'lllJl'1Jlnl'jtll-rn'V1V1'lJll1A.:J'll1&i. 
fl~':)~ 

~ 

11. ru h~bbd:lJb~'ll'VIldlfltl'llll'll'i('Ul~'L!bl'ltl{ 'lJtl'llbln'll. l'U~ 26-28 'v'J~I"1~nlCJ'U 2556, ~~V1l~'lJtl'U bbn'll. เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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l~ c.n 5'W:;f'1 "J~ ni:1 ~':i'l~An~ 'W1I'W1'W lli:1::; 81m B'WVI{ir~~. 2556. tJ"J::;~VlBm'Y~f11"J1~'lJemr1iJ'W'I,Ij€lm::;lVl1Ji]ln~'U
~ , 

i:llI \.tlV'j"J~ €l(;)ll~lJltJ'lJu~lJeWlbbU ~ lJ€lVli4'Wb~utJ bbi:1::;v11~~1~'ihllv<Vl VI~l 1085-1092. Zu f11"JtJ"J::;'UlJl'U1f11"J, , 
€ll-rn'lJ1~'lHb,A~'U1~ A~'1~ 11. ru b"J~bb"Jm~'WVl1"J1I'1u'Wbl'W'rr'Wb~tH(IIu{ 'lJu'Wbbn'W. ltl~ 26 -28 V<~f'1~f11 tJ'U 
2556, ~~VllVl'IJu'Wbbn'W. 

ii'm~"J ~'UVI ~~Vii ~':i'lflAn ~ 'W1I'W1'W bbi:1::;e:l1lJ"J BtlVI{ir.:l'11. 2556. tJ"J:;~VlBm"Ij'IJ€l~J1iJ'WVI€lm::;bVltJ~ln~'llmJ'W'l '\In, , 
~l lJ n'UJ1 iJtlul(11 "J l~ mJ1'Wf11"J1'11'Ul'llJb'Ylj~tJ m::;lVlVl~J1(1)li:1 Niloporvoto lu~ens (Sta l )) (Homoptera 

Oelphacidae). VI~l 935-942. Zu· f11"J tJ':i ::;'ll1l1'1l1 f11"J€l1 -rn'IJ1Yl'U bb1A~'U1~ A#~~ 11. ru b"J~ bb"JlIb~'WVl1 "J 1A €ltl 
IV ~ ({ ' d Q V IVv I 

lltl'Utlb'lJtlb(ll€l';i 'lJutllbntl . ltlVl 26-28 'VV~P1~f11tJ'W 2556, 'i).:lVllVl'IJ€ltlbbn'W. 

ii''i)~m tI'Uhlj~ 'i)':i'l~An~ 'WlItI1t1 bbi:1::;e:l1m B'WVl~ir~'I!. 2556. 1'1l1l..JbUtl'W~Vl1.:lf11"J"J1I'1IeJ~J1iJtlVI€lm::;bVltJ'i)ln, , 
f11'Wv.J~ eJ'Ub'lltJ bbi:1::;(II::;1A~Vlull viubb~€l"J1 (Tyropho~us spJ VI~l 1093-1098. 7u· f11"JtJ"J::;'l!lJl'U1f11"J 

€l1-rn'IJ1~ 'Ubb1A'I'U 1 ~ 1'1~'1~ 11. ru b"J'Ibb"JlJb~'WVl1"J1A€l'Wbltli'Wb~'Wb(ll€l{ 'lJutlbbntl. l'W~ 26 -28 'VV~f'1~f11tJtI 
2556, ~~Vll()1'IJ€l'Wbbntl 

u()1lJ'VIj"J 'UCUbtJ~tJtI i:I'U1~ "J€lVll"JI'1::; 'i)':i'l~An~ 'WlJtl1t1 bbi:1::;e:hm B'WVl~ir'l'l!. 2556. tJ"J::;~VlB.fI1'VVf11"Jl~'IJ €l~Jl iJtI 
~ , 'V q ~ 

VI€lm::;bVltJ~ln (I)::;11'1~ti1'W €l'Ub'UtJ bbi:1::;f11'W'VV~ vi€l\;)lei€ltl'IJ€l~b'VV~mbU~~bVl1 (Pseudococcus jockbeordsleyi 

Gi mpel&Miller). VI~l 1077-108 4 . Zu· f11"JtJ"J::;'l!1I1'U1f11"J€l1-rn'IJ1~'Ubb1A~'1l1~ A#~~ 11. ru 1 "J~bb"JlJb~tlV11"J1 
A€ltlbltlitlb~'Wb(llu1 'lJutlbbn'W. l'WVI 26-28 'Y'J~f'1~f11tJ'W 2556, ~~VllVl'IJ€l'Wbbn'W. 

nllliml ~11i:ll"J"Jrul~~ ~':i'lr)An~ 'WlItI1t1 bbi:1::;e:l1lJ"J B'WVl{ir~'I!. 2556. tJ"J::;~VlBm,\IIj'IJ€l'li:l(l)"JJ1iJ'LJ1,mlJ"J::;bVltJ~ln
" ~ 

~tlVl1bbtJVln~'U (Illicium verum Hookf) bbi:1::;6'VltJtloiJ11btJ~€ln (Anethum ~roveolens Linn.) 1t1f11"JI'1l'Ul'llJ 

bblJi:1~I'1(11"J1t1b"J'Ibn'U VI~l 1069-1 076. 7u f11"JtJ"J::;'UlJl'U1f11"J€l1-rn'1l1Yl'Ulb1A~'U1~ 1'1~~~ 11. ru 1"J'Ibb"JlJb~tlVl1 
~ , 

IV c:: tf I ev.:::l co. IV <l.I I 

"J1I'1 €l'Wbltl 'U'Wl'lJtlb(ll€l';i 'lJu'Wbbntl. ltlVl 26-28 V<~f'1'i)f11tJtI 2556, 'i).:lVllVl 'IJ€l'Wbbntl 

~'a'lr)An~ ~1I'W1t1 bbi:1::;lJruo/ifJ 5"J1-rn~. 2555. tJ"J:;~VlBm'VV'IJ€l.:lG'll"J i:ln()1'i)ln()1€ln()111b~€l~ (To~etes erecto U 1'W 

f11"JA1'Ul'llJVI'W€l'W1mYn (Plutelio xylostelio L ) 11"JG'l1"J bn'lj(ll"J'VV"J::;'i)€llJbn ~\ 30(2) 1-7. 

~"J '1f'1 An ~ 'W1I'W 1'W bb'fI::;el1m BtlVl1ir'l'l!. 2555. i:I(II"Ji:llJtI hj"JI'1l'U I'1lJ bbi:1::;n1~()1bl'1(11"J b~()1~iJJ1iJtlVI€lm::; bVltJ'i)l n 
, \J' ~ \I 

'VV~n1VltJ~'hbUtl~l'WtJ"J::;n€l'UVI~n rh'IJ€l~tI'i)()1~VlBtJ~ li:1 'IJ~ 120 1004243 i:1.:lltl~ 22 ~~Vl1I'1lJ 2555. 

~"J'If'1An~ 'WlItl1'W bbi:1::;el1m B'WVl1ir.:l 'l!. 2555. tJ"J::;~VlBmV<'lJ€l'l Eugenol bbi:1::;J1iJtI'\I!€J:jj"J::;bVltJ'i)lnf11t1v<mbi:1::;, ~ 

€l'Ub'UtJ1t1n1"J1'1l'Ul'lllb1t1b"J.:lbn'U, Suidosio ponti/ieo Oudemans. 11"JG'l1"J1VltJ1f'11i:1 (11{ 1I'IJ. 40(4) 1204­

1213. 

el1m BtlVl{ir.:l'l! ~':i'l r)An~ ~1I'W1t1 bbi:1 ::;i:llIi:I"J"JY;) ,x~i:I,\"j~n~. 2554. tJ"J::;~Vl5.f11,\"ji'W'lJ€li:1 cJU1(11'ab~tJ1I1tlf1111'1l 'U1'l1l 

b"lj~tJm::;1()1()1~J1(111i:1, Niloporvoto lu~ens (Stal) (Oelphacidae Homoptera).11"Ji:l1"Jn[jbbi:1::;i1(1111VltJ1. 

30(1) 17-24. 

~"J'If'1An~ 
< 

~1I'W1'W el1l~j"J BtlVl1i1.:l~ €lAi:I"Jru bl'1~m';h bbi:1::; i:llIG'I"J"Jr) ,x.:l?lv<~n~. 2554. tJ1::;~VlB.fI1'VV'IJ€l~i'W 'lJ€li:1tJ 

U1(i)"Jb~tJ1I1 tI f11 "J1'11 'U~lJ6'W~mb U'Iii'mhtJ::;VI~~~bVl1, Pseudococcus jockbeordsleyi Bimpel&Miller 

(Pseudococcidae: Homoptera). 11'ai:l1"Jn[jbbi:1::;i1(1111Vltll. 29(2): 3-11. 

~'a'lflAn ~ l'~1I'W1'W €l"J€lm ~~~utJ bbi:1 ::;~llb'Y'JtI 'lJlCUV<i:1. 2554. f11"JVl()1?1u'U1'111lJ'U€l'U1tlf11wihvl1i:11 tJ'1I€l'l~1'l~1'1ii''W 
~ , 'I <V 'lJ 

bVlf'1 (Cylos formicorius F) 'UtliJ'WbVlf'1'Vrtl~(?h~1. 11"Jm"Jbbntlbn~(II"J. 39(V1bf'1'1j 2)59-66 

el1m ~tlVl1i1'1'll ~'a'l~An~ 'W3Jtl1t1 bbi:1::;'Y'J61utJ'UlJV< mlmm~u~. 2553. Al1lJVl611n'\l!i:11tJ'IJ€l'lbtJtl1t1b'IJ(IIJl1l'1ni:11~
, 'V ~ 

'IJ€l~tJ"J::;bVlf'11VltJ 11'Ji:l1"JnDbbi:1::;i1\9l11VltJ1.28(1) 3 1-39. 

ehm ~'WVl{i1~~ bbi:1::;~"J'l ~An~ ~1I'W1t1 . 2553. f11"JI'1l'U~lJh1t1b~bn'U Suidasio ponti/ico Oudemans l()1 tJHi 

,11ii'tlVlum ::; b VltJ'i) ln~'U 11"Ji:I1'Jn[j bbi:1 ::;ir(llllVltJ1. 28(1) 40-53. 

'VVi:1utJ'UlJ'Y~ mlJl1i:1b~€l-:J ~'a'lr)An~ 'W1I'W1'W bbG'l:;el1lJ"J BtlVl{i1'1~. 2553. Al1lJ'\I!mnVlmtJ'lJu-:J b 1 tIb"J~ bn'U1'Wb'IJ(IIJl1A 
~ , 

nm-:J'IJ€l~tJ"J::;bVlP11Vl tJ 11"Ji:l1"Jn[jbbi:1::;i1mlVltJ1 28(2) 10-18. 

~"J 'If'1 An ~ 'WlItl1t1 bbi:1 ::;e:l1lJ"J B'WVl1ir-:J'I!. 2553. tJ"J::; ~VlB.rnV<'lJ€l~J1ii''WVlulJ''J::;b '\I!tJ'i)ln€l'U b 'UtJ1 tlf11"JAl'U I'1lJh tJ'W. , . 
Oermotopho~oides pteronyssinus (Trouessart) 11"Ji:l1"Jbn'lj(llWn::;'i)€llJbn~\ 28(3): 84-91. 
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51l>~1\JQI1\J~1J\J'ru I 
rm1ii,hl1\J~~lJ' (' I~u 1nY;'J'b~ln\JJ1IlwlM1 AU ~,~ mll\J ,lJ\YI~~\I,ih')lIi'il\J~~ii~~lm 34­

'il1;j~Af)~ 'Vj1.J'U1'U ~'&J~'U1"11eJ~'V'm ~~(;1 ~thm B'U'VI~?1~~. 2553. 'l.l1~?1'V15m'v'l'tm~\hJ'Uvmm~LVltJ'illf1)il'1l?l~'U1'v'11 
1'Uf111~hb~~ Formicomotes heteromorphus Ma~owski 1I'ltJi5f111?1JJr.J?I. l11?111i'VItJlI"11?1(;1~ JJ'1J 38 

0)124-132. 

'il1;j~Af)~ ~1.J'Ud'U ~~(;1~tllm 8'U'VI~#(~~. 2553. b~'UntJ~ltJ1f)~(9\l~JJeJ~hib'~'U fh~~1~ ...1~tJ1oU'?lJJ'U1'W1. 'tJll?l11, , 	 , 
~m~(;111"11?1(;1~ JJVlli'VItJl~mf)~mI"11?1\1l{ 55 0) 24-36 

'il1;j~Af)~ ~1.J'U1'U ~6m'U 1"11tlWmL~(;1~tllm 8'U'VI~#(':)'ll 2553. 'l.l1~?1'V15m'Vif1111~ '1JeJ~J1JJ'UVltlm~LVltJ'illf)Vl'1l\li eJb, 
~~ (Formicomotes heteromorphus Ma~owski ) ~Ltl~b1'tJtJm (Luciophorus perniciosus Rack) l11?111 

1'VItJlI"11?1(;1~~f)~(;11 41(2) ('V;LI"1~) 633-636. 

'il1\l~Af)~ 'Vj1.J'UTW tllm B'U'VI~#(':)~ ~~(;1~?llb'1l ~'il~~I"1f)~ 2553 . tJ1~?1'V15mY~'1JeJ':)?ll1?1nl'l~f11~tJ(9\?I (Eucolyptus 

comoldulensis Dehnh) 1'Uf11 1Al'lJf)JJ Vl'Utl'Uf11~~r.Jf) (Spodoptero l!turo F) l11?1111'VItJ11"11?1(;1~~f1~(;11 

41(2) (~~1"1~) 629-632. 

?llb'1l ~'il~~I"1f1~ 'il1;j~Af)~ 'Vj1.J'Ud'U ~~m~tllm 8'U'VI ~?1,:)'ll. 2553. tJ1~?1'V15m'Vi'1Jtl':)?ll1?1n~~f11~tJ(9\?I (Eucalyptus 

cornoiduiensis Dehnh) 1'Uf111Al'lJf)lJVl'Utl'U1CJr.Jf) (Piuteiio xyiosteiio U l11?1111'VICJ11"11?1(;1~Lf)~m 

41(2) (~~1"1~) 625-628. 
< 	 ~ 

~'1JDl cJ.:)1'l(;1~ 'il1;j~Af)~ 'Vj1.J'UTW ~'&JL'Uf1 1tl.:)'Wtl ~~tl~tllJJ1 8'U'VI~?1~'ll. 2553. 1:J(;1'1Jtl':)'LhJJ'UVl€lm~LVlCJ'illf))il'1J 

?I~'U1'v'11IY1tlf111L'il~~'1J€l':)L~€lL~I'l'1Jtl'U'1Jll (Lentinus squorrosuius Mont) LLi1~L~~~~f11~ (Pieurotus 

ostreotus (Jacq.Fr.J Kummer) l11?1111'VICJlf11?1(;1~Lf)~(;11. 41(2) (~LI"1~) 669-672. 

tlDrurul ?llJJ?l1 ?lil-r(;1U L~€l~?llJ'U1ru tllm €l'U'VI~#(':)'ll LLtl~ 'il1;j~Af)~ ~lJ'I.I1'U . 2553. tJ1~~'VI5m'W'1Jtl':)?l11?1n~VlCJ1'U
IV 'V 1 '\J 	 " 

'illf1?11V1~ltJ'1J'Ul~1Vlqj (;)€lb~'U Oermotophogoides pteronyssinus (Trouessa rt) 1~tJ15#(lJr.J?I Vlih 184­

192. 7u ~~€l':)L~JJf111tJ1~'1!JJ'VI1':)1'Ulf111'1J€l':)JJVll1'VItJl~mf)~\Il11"11?1(;1~ I'lf.:)~ 48 (?ll'1J l 'lh~ JJ':)) l'U~ 3-5 

f)JJJlTY~W5 255 3 ru JJVll1'VItJl~mf)~(1111"11?1(11{ f)1':)L'VIW1.. 	 , 
'il1;jrlAf)~ 'WlJ'Ud'U ~'&JL 'U1"1 1€l':)'Ym L~(;1~ellm €l'U'VI~"':)~. 2552. 1:J(;1'1J€l':)f1111mh!J'UVltlJJ1 ~LVltJ'illf1Vl'U?lJJ'U1'v'I11Y1tlb, 	 . 

~~ Formicomotes heteromorphus Ma~owski (Acari Py~mephoridae). Vl,Jl 101-11 0 7u f111tJ1:;~JJ 
l'Ulf111€ll-rf)'1Jl-W'Ubbvi':)'Ul~ I'l~~~ 9. ru b~ LL1JJ?lil~ ~bf11'Ur; tllLJl€lL:lJ€l':) ~':)Vll~eJ'lJ(;111'U51ill'U~, 211-26, 

'W~I"1~f11CJ'U 255 2. 

'il1\lrlAf)~ 'W1.J'U1'U tllm B'U'VI':i?1':)'ll Lbtl~~'&J L'U1"1 1€l.:)'W(;1 2552. 1:J(;1'1J€l.:)J1JJ'UVl'ilm~ bVltJ'illf))il 'U?llJ'U1'W11Y1€l bLL~':)bbeJvJ, 	 . 
~n'U (Eutetronych us ofriconus (Tucker)) (Act ined ida: Tetranych i dae)l11?1111'VItJlI"11?1\il~ Lf)~(i\1 40(3) 

(~ bl"1~): 189-192. 

~'&Jb'U1"11tl.:)'V~tl 'il1;jrlAf)~ 'W1.J'I.I1'U Lb(;1~tllm 8'U'vd?1~~. 2552. 1:J(;1'1Jtl':)f1111lJJ1JJ'UVl€lJJ1~LVltJ'illf))il'U?lJJ'U1'Vi1IY1tl11, 	 . 
1'tJtJm, Luciophorus perniciosus Rack. 111?1111~mbtl~~':)L?I~lJf111Lf)~(i\') 26(3) 20-25. 

ellJJ1 8'U'VI1?1~~ LL tl~ 'il~;jrlAf)~ 'VjlJ'U1'1.1 2552. 1:J(;1'1Jtl.:)J1JJ'UVltlJJ1~LVltJ'illf))il'UlY1tlb~'U Oermotophogoides 

pteronyssinus (T rou essart) 111?1111'VItJlI"11MI~ JJ'1J. 37(2) 183-191. 
, 	 v 

'il1\lrlAf)~ ~1.J'U1'U 11b~'U ~'U'VI1?11 tllJJ1 B'U'VI~~~~ LLi1~Y;'&Jb'U1"11tl.:)'W(;1. 2552. I:Jtl'1Jtl.:)thJJ'UVl€lm:;LVltJ'illf))il'U, 
?Il.j 'U1'Vi11:J i1 '1J tl.:)J1JJ'U VltllJ'):; LVl tJ 'ill f) 'W ~ f)1 'VI tJ~h (Piper nigrum Lin n.) 1'U f)11'J.h11 bb~ ~ LL m~~ n'U 

(Eutetronychus ofriconus (Tucker)) (Actinedida Tetranychidae) . 111?111Lf)~(;11 JJVll1'VItJli1m:UtJ.:)1 Vll.l. 

25(2 ): 169-1 76. 

tllJJ1 8'U'VI~~~~ Lb(;1~'il1;jrlAf)~ 'W1.J'I.I1'1.1. 2551. mlJJVl(;11f)VlmtJ'1Jtl.:)b~ 'U1'Utll LJl€l'VItl':)1:J1Jlli
'\J 

~~Vl''l~f11ru'il'U'Ul 
q.. 	 , v 

111?111n£lbb(;1~#(\illl'VICJ1. 26( 1) 11-22. 

'il1\lrlAf)~ ~1.J'Ud'U tllJJ1 8'U'VI~~~'ll LL{;1~\'11b'U ~'il~rul"1f)~ 2551. tJ1~?1'V15m'W '1J€l~ \'111\'1n~r.Jf1:U(;111 (Anethum 
, 	 v 

groveoiens Linn.) r.Jm'Vif11 (Oroxyium indicum Vent) LL(;1~r.Jmb'W11 (Poiygonum odorotum Lour.) 1'U 

f111Utl.:)n'Unl~~VI'Utl'U1tJr.Jf) (Piuteiio xyiosteiio Linn ) l11?1111'VItJll"11\'1(;1~bf)~\il1 39 (3) (Y;bl"1~): 464­

467. 

tllJJ1 	8'U'VI ~~':)~ bb~~'il1\lrlAf)~ 'Vj1.J'U1'U 2551. 1:J(;1'1Jtl~J1JJ'UVltlm:;bVltJ'illf)'Vi~f)1vltJ~h (Piper nigrum Linn.) 1'Uf111 

~lh~'U (Oermotophogoides pteronyssin us (Trouessart)). 111?1111'VItJ11"11?1(;11bf)~\il1 39 (3) (Y;LI"1~) 

468-471. 
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"!J' 1tlOUUlllJ\!~ru I 
nn'l"J,ii1J\ ~"~mwillnYl'll~llJfhJ\l'ii,~iJ1I11,\ii!JlJhJn'~ 1ui')lJLrr.i'uu{J~ifIJli1tl~\!lh';Il1' 35 

thm D'UVI ~ ~~'lJ '\l':i'lflAn~ 'l'aJ'U1'U eJm'l(i1'U ~'lVlJJUru ?lU'UVil -r(i1'Ul1n b~l'I~n'tlru b~'U?1~ bb1;1~ltt~l ?l1'l'lru~VI~ 
q 1 v , 'I 

2551. nlW\)~1l! L&lul(i1bb1;1~e-J1;1o.J~(i1b~'U1VlJJlV1 tJ (Bombyx mori U ~b~tJ~~ltJeJ1Vll'lbVitJJJ (Abstract), Vltll 69 

7u m'l'lh~~JJ1'111 n1'lVl:WeJ'l.J1Vlm ~Ii1U'll1&1 Af~~ 1 l'U~ 22-23 n'UtJltJ'U 2551 ru mAl'lJl~l bAil I"1ru~ 
lVltJ11'11?1(i11 JJ Vl l1 VltJ1~tJbn'tl(ll'll'll?1(i1{ n1~b'~W'1 

Vl~ b'tm 'ltJ.:JV'm '\l':i'l~An~ ~1J'W1'U bb1;1~ellm D'UVl1~~'lJ. 2551. e-J1;1'VeJ.:JLhJ'UVltJm~bVltJ'lJlnY1'lJ?lJJ'Uhl':i!9leJb hhJm,, , 

Luciophorus perniciosus Rack. Vlth 376-382 7u m'ltJ'l~~JJ1'lJlm'lnl'lUlb?l'UeJe-J1;1~1'U1~tJ'l ~li1u 
uru~\i1fin'tll Af~~ 1 l'U~ 28 ~~VllAJJ 2551 ru ?lmU'UbVlAl'Ul1;18~'l~'lJeJJJbni\lb~1f)ruVlVll'l1;11~m~U.:J , 
n1.:JbVlvn 

rh~~~ 11.:JeJDtJ '\l':i'lflAn~ ~1J'U1'U bb1;1~ellm D'UVl1~~'lJ, 255 1. e-J1;1'VeJ~LhJ'UVltJm~bVltJ'lJlnY1'lJU1U1.:J'lJtt~b~'U,, , 

Dermotophogoides pteronyssinus (Trouessart) Vlth 37 1-375 7u m':itJ'l~~lJ1'lll nl'lm'lUl b?l'UtJ 

e-J1;1~l'Ul~tJ'l~li1uuru~\i1flin'til Af~~ 1 l'U~ 28 ~.:JVllAlJ 2551 ru ?lmU'UbVlAl'Ul1;18V'l'l~'\ltJJJbni\lb~1f)ruVlvm 
m~m~u.:J, n1'1bVl'l'i'l 

ellm D'UVl1~~'lJ '\l':i'l~An~ ~1J'U1'U tJ'U~':)~ b'IJ~rul~'UloUtJn1;1 bb1;1~U'tI'll ~'UVI~bbn1JJru. 2551. tJ'l~~VlBmv~nl'l 
~ ~ ..... ~ q 

'lJJ'VtJ.:J?ll'l?ln~'lJlnY1'1!~eJb~'U Dermotophogoides pteronyssinus (Trouessart) bb1;1~ Blomio tropicolis 

Bronswijk. 11'l?11'lbn'tlmV'l'l~'\ltJJJbni\l 26(3) 42-51. 

'\l'l'lflAn~ 'I'l1J'U1'W ellm B'UVl1~.:)'lJ bb1;1~?11b'lJ b'IJ~ruAn~ 2551. tJ'l~~Vl5m~'VeJ':)?ll"i?ln~ern~m1 (Ane thum 
, v 

groveolens Li nn.) erm~nl (Oroxylum indicum Vent) bb1;1~ermbV'l'll (Polygonum odorotum Lour.) 1'U 

nwueJ.:)n'Ufh~~Vl'UtJ'U1mrn (Plutello xylos tello Linn.) (UVlA~tJeJ) 2551. ?nf17:1Lf)~nl'lbn'tl(i1'l. 32(10); 

243. 
, d ~ 

ellm D'UVl1~.:)'lJ bb1;1~'\l':i'lflAn~ 'I'l1J'U1'W. 2551. ?I(i1'l?llJ'UhmnUAJJ bb1;1~nl~~1'lc:J'UVliluliJ'UVleJm~bVltJ'\llnnl'U~1;1 
~ 'U ~ ~ ~ 'U 

b{j'U~l'UtJ"i~ neJUVl~n . Al'VtJ~'U'IJ~~Vl5U~ b;;]'V~ 080 1005027 1;1':)l'U~ 30 n'UtJltJ'U 2551. 

'\l'l'l~Afl~ 'I'l1J'U1'W bb1;1~ellm D'UVl1~.:)'li. 2551. ?I(Il'l?llJ'U1~'lA1UAJJbb1;1~nl~~bc:J'U~ilJliJ'Uvmm~bVltJ'JlntJub'l!tJ 
II 'U q ~ , 

b{j'U~l'UtJ'l~ntJuVlG1n. Al'VtJ~'U'\l~~Vl5u&1 b1;1'V~ 0801 005026 1;1~l'U~ 30 n'UtJ1tJ'U 2551. 

'\l':i'l~Afl~ 'I'l1J'W1'U G1n'Vrul mJ'l~'U bb1;1~;U'Ul~n 'lJ~'U, 2550. tJ~mru1'Ub(i1"i(i1bb1;1~1'U1 (i1 'l\i11'Uernfl11.:)a1.:) ernti.:)~'U bb1;1~ 
~ 'U ~ , 

ernA~'lJl ~ilnl'l1~umAil. 11"i?ll'lbbn'Ubn'tlm. 35(2) 170-176., 
'\l'l'l fl A n~ ~1J'W 1'W 2550. b VlAtt01UVltJ 5u~ nl'lVll':) n£.]1 VI tJl fI1 Al'1!lb VI Al 'U 11;18 nl 'l~~ m 'lA(i1~Y1'lJ Aru~ 

bVlAl'U11;18nl'lbn'tlm ?lmu'Ub VIAl'W11;18~'l~'lJtJJJbni\lb~1f)ruVlVll'lmVl m~u.:). 199 Vl'lJl. , ~ 


ellm D'UVI~~':)'li '\l':i'lflAn~ ~1J'U1'U bb1;1~?lDA'lJl VltJJJ~'UVI{ 2550, o.J1;1'VtJ,:)tJruVlfliJbb1;1~A11JJ~'U~lJ'v'rYl'B~eJ\i11'l1~~1(i1

~, ~ '\J 

'VeJ':)b~'U , Blomio tropicolis (Bronswijk). 11':i?ll'llVltJlI'11?l\i1~ bb1;1~bVIAl'U11;18 JJVll1VltJl~tJli"i'lJJl'll?1(i1{ 15(3) 

79-86. 
t 1• ~ t,.t 

ellm D'UVI~~':)'lJ '\l':i'l~r1ri~ 'I'l1J'U1'U bb1;1~?lnA'lJl VltJlJ~'UVI{ 2550. e-J1;1'VtJ':)tJruVli1iibb1;1~f111lJ~'U~JJ'vrVl5~'il\i11'l1':)~1(i1
'U~ , , 

'V tJ.:) 1 'l ~ 'U, Dermotophogoides pteronyssinus (Trouessart), 11"i?ll 'll VI tJl I'll ?I (i1 ~ 

lJVll1VltJ1G1mn'tlml'll?1(i1{ 25(1-3) 1-9. 

ellm D'UVI~~':)'lJ 'ill'lru bi\l~'Ul~'U1 l'l'lru~ JJ't~ln(i1&1Aru 'vm~JJ1;1 ~'U'lJJJ bb;;]~'\l':i'lflAn~ ~1J'W1'W. 2550. e-J1;1'VtJ~
\)..... , q 

?I 1 'l?l nVl 'IJ 1nY1'1!?ll,J'U1~"i~eJ1'l~'U, Dermotophogoides pteronyssinus (Trouessart) 11'l?ll'llVltJ1f"11?1(i1~bb1;1~ 

bVlAl'Ul1;18 JJVll1VltJl~lJJJVl l?11'lAllJ. 26(4): 327-336. 
, , 

o c::. Ifv If c:. = """ d Q..I ~ If ~OJ """ 

mm tJ'UVI':i?1.:)'1J l'l'lru~ lJVlln\i1\i1Aru ~'lV'lJJ1;1 'lJ'U'VJJ ?li1A'I!l VltJJJ'J'UVI';i bb;;]~ '\l':i'lflr1n~ 'I'l1J'W1'W, 2550, Al1JJ" , 
Vl1;11 n~1;11 tJbL1;1~~11Vl tJl'VtJ.:)1 'lc:J'U 1'U ell bi1'ilVi 'il.:)e-Jli1ii ~.:)Vl'~Vl fl1 ru'IJ'UU~ bL"~ bb'UlVll.:J fl1'lUtJ .:) n'Unl ~~1m/loU'

, 'U cu, 

?lJJ'U1~'l. Vlt!l 288-303 7v 'l1 tJ':)l'Um"il~tJ1'UlA'l.:Jfll'l BRT 2550 'lJ~lm':)fll':iVltJ'Io.Jli1ii (i1~l'U\i1n. 1m.:) fll'l, , ~ 

'Vf~'WltJ':)f1mlJJ~bL1;1~flin'tll'UltJU1tJfll"i~~fll';iVl-r~tJ1m~lm 'w1'UtJ'l~ bVll'l1VI tJ. m':)bVlV'l '1. 
~ , 

ellm 8'UVI~~':)'lJ bb"~'\l':i'lf1An~ 'I'llJ'W1't.J, 2550. ?I(i1';i?llJ'U1 'V'I'lA1UAlJbb;;]~nl~Vl1'lc:J'U~ii?ll';i?lnVl'IJlnfl1'U1~mu'W 
, ... ~ ~ ~ 'U 

~l'UtJ'l~neJuVl ~n. Al'lJtJ~'U'IJ~~VI~U~ b1;1'V~ 0701002942 ;;]~l'U~ 14 iJ~'WltJ'U 2550. 

ellm D'U VI ~~.:)'lJ bb1;1~ '\l ':i'lfl Af1~ 'I'l1J'U 1'U , 2550. ?I (i1 'l?1lJ 'U1~'lA1UAlJ bb1;1~ nl ~~hc:J'U~il?ll 'l?l nVl 'IJ 1 n eJ'Ub 'lJtJb U'U, ... , ,~ 

~l'WtJ 'l~ntJUVl~n. Al'lJtJ~'U'IJ~~VI~U~ b1;1'lJ~ 0701002943 1;1':)l'U~ 14 ii~'UltJ'U 2550. เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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1 ··l lJ ~ 1111l,j'1Ji'llJ\!~o:. I 
m,H\huu>llllJ,"I'Ao.1nii 'tl;1lJn1JlhruiJ\vmihml11n11 1\J'lIJIY ~!mV~U'tlii1\J~'!Pli.1 \'11 36 

ell lJ1 	€luvd?(~'lI bbf1:;~~'lrlAn~ 'WlJU1U. 2549. 1J~~CJ\1iBm~bill?1m~'l~'\Jl~'Ve:J~VlUBUVlU1UlJTlh61lJtlli1U (Oorno, 
fUNO Wileman) m~lh~'lllJY;'U ?llUbbvi~ '1l1~ I"I~"~ 6 (7-10 blJ'l'llCJU 2549 ru h~bb~lJl"~?llh~?llUbb nl ~ . 
bl1 CJ~1V1l-l) . ll'l?ll~l'VI1'J1Y'11?1(1l{bn'l'lIi1'l 3 7(~bl'1'l'l) 987-990. 

ell lJ'l €lU'VI~?(~'lI 'VIl~n~ 'V1CJ[11 ?1 b@::~~'lI"1An~ 'VjlJU1U 2548. th:;~'VI5[11'W'Ve:J~ bbIi1UbtJCJU Oolichogenideo 

parosoe (Rohwer) bb61:;lJlU'~~lli1V1UBU Eoconthecono furce lloto (Wolf) 1Um'll"llU~lJVlUe:JUVlUlbblJl 

l h 61lJ tlli1U Oorno furvo Wilema n. m'llh:;'lllJl'Ulm'lY;'U?ll1.Jbbvi~'Vl~ I"I~~~ 5 . (26-2 9 blJ'l'llCJU 2548 ru 

h ~bb 'llJ b l~'HollJ'il BlJbV1 CJ lJtJ'U Y~'VI CJ 1 'U61 ~~) 

~~'lrlAn~ 'WlJU1U bb61 :;~n'Vrul e:JlJ'l~U. 2548. iJ~lJ1rulUb(ll'l(llbb"tlulm\?l1w:rn~;)lV1t11tI1uVi'B~(Ilm~ m'l, 
iJ'lt'lllJl'U lnl'l'~'U?llUbbvi'l'Ul~ I"I~~~ 5. (26-29 blJ'l'll CJU 2548 ru h~bb'llJbl "AlJ'ile:JlJb'Yil'JlJ,j'U ~'VICJl 'il. 'U61 ~~). 
ll'l?ll'll'VICJ11'11?1Ii1{bn'l'lIi1'l 36 (~ bl'1'l'l) 136-1 139. 

l'l:;rutJ 'VIB~I'1~ 'il~'lrlAn~ 'VjlJUTW 'V'l ~~~n~ m1(1lCJ'W~'~~pj <?l lJ m (llU 'ilU Ii1Ul~~-rn~ bb":; l-rmJ JJll\il.Jl.J. 2548. 
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1171 
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v 	 ' 
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~':J'lf.An~ 'WlJU1U bb61t~n'Vrul BlJ'l~U. 2547. nl':JHfbuul'lliiu:;b'llIi1~6111"1~1.JbB?lb'VIm':J?I~lmXl~~~U51um'lIi1~1'il, 	 . 
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< 
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~n'Vrul Bm~1.J bb61:;~':J'lI"1An~ 'WlJUTW. 2545 . ~61'VB"blJ'VIlilm~1~u?l~u':J:;\ilumwh;j11.J'VB;jBtb'llIi1~"11"1~1.Jb Brl b'VI B 
v ' 

b':J?lbb61 tnl~btJ1.J~'l'l'Vu"e:l;j~U~ (Apis melli/era). 11'lrll 'lbn'l'lIi1':JYn:;'ilBlJbmh 2 0(1)70-78. 

~n'Vrul Bm~u bb61:; 'il~'lI"1An~ 'WlJU1U. 2544. m'lli1nAl;j'Ve:J'IblJ'VI6"'W1':J11uBBu1uirnA:;Ul~bf~u11.J?lim:;~\1i1~n1.J. 
ll'lrll':Jbn'l'lIi1'l'V~':J:;'ilulJbmh 19(1) 8 1-89. 
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v , QJ q 	 '\J ~ " 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



"lln\lQUUlIlJ\iltU I 
m,tiiJ",Ii\H illJ'~\\11J If\;:;'1l'illJli\J\h:j1Jil1m\~ulJl1Jfmfl11J1j)ILYI~UlJ.tJlli·1Jri1\J~~l1iLm 37 

';j:::~U'W1'W1"lJ1~ 

Pumnuan, J., Nuchpo, A and A Insun g. 2014. Fumigation and residual contact toxicity of lemon grass, 

bet I vine , myrtle grass and clove essent ial oils against stored product mi le, Tyrophogus sp. In. 
th II 

11 International Worki n~ Confer nce on Stored Product Protection (1 1 IWCSPP 2014), 

November 24-28, 2014, The Enlpress Hote l . Chiang Mai. Tha iland. 

Jawsuwanwong, K., Pumnuan, J. and A Insung. 2014. Repellent and ovipositional inhibition prope ies 

of essential oil formulas from star anise (IlliCium verum) anel dill (Anethum groveo/ens) against 
th 

stored product insec ts. In.- 11 International Working Conference on Stored Product Proteclion 
th 

(11 IWCSPP 2014), November 24-28, 20 14, The Empress Hotel, Chiang Mai, Thailand. 

Pumnuan, J., Insung, A and A. Boonplain . 2014. Effectiveness of essent ial oil formula from lemon 

grass in contro lling mealybug (Pesudococcus jockbeords leyi Gimpel & Miller) by direct spray 
u1 tl

me thod in insectary. In.' 12 Inlernational Symposium on Biocontrol and Bio technology (12 ' 

ISBB2014), Novotel Chumphon Beach Resort and Golf, December 11-13, 2014, Chumphon 

Thailand. 

Illsung, A , Pumnuan, J, and A Chantawee. 2014. Effect of plant essential oils on survival of brown 

planthopper (Niloporvoto lugens (Still)) by di rect spray in insectary. In. 12th International 
th 

Symposium on Biocontrol and Biotechnology (12 ISBB2014), Novotel Chum phon Beach Resort 

and Golf, December 11-13, 2014, Chumphon Tha iland. 

Jompong, U., Pumnuan, J, and A Insung. 2014. Insecti cide application in mushroom farms: a survey 
th 

study in Nongyap long district, Phetchburi province, Thailand. In.- 12 Illternational Symposium on 
th

Biocontrol and Bio technology 0 2 ISBB2014), Novotel Chumphon Beach Resort and Golf, 

December 11-13,2014, Chumphon Thailand. 

Pumnuan, J., Khurnpoon, L. and A Insung. 2014. Changes of cut orchid quality after fumigation with clove 
th

and cinnamon essenlial oils. In.' 5 Postharvest Un limited , ISHS International Conference , 

the Aphrodite Hills, Intercontinental Hotel, June 10-13, 2014, Lemesos, Cyprus. 

Pumnuan, J., MahaklLLlkun, W. and A Insung. 2014. Fumigant toxicity of lemon grass, citronella grass 
th 

and black pepper essential oils against mush room mite, Oolichocybe indico Mahunka. In: 14 

International Congress of Acaro logy, TERRSA Hall, Ju ly 14-18, 2014, Kyoto, Japan. 

Insung, A, Pumnuan, J., Mahakitt ikun, Wand T. Wangapai. 2014. Effectiveness of Essential Oils of 

Medicinal Plants on Reduction of Allergen Produced by House Dust Mite, Oermotophogoides 
~ ' h 

pteronyssinus (Trouessart) In. 14 International Congress of Acarology, TERRSA Hall, July 14-18, 

2014 , Kyoto, Japan. 

Arirob, W, Insung, A, Pumnuan, J., Won-In, K. and p, Dararutana. 2013. Investigation of ta l-In in lruue 

extract f rom cassava lec.ves fo r mealybug contlol. .~dvanced Seiel"lce Lette l·s . 19(]2): 3579· 3581. 

Insung, A., Tawatsin, A, Thavara, U. and J. Pumnual. 2012. Effectiveness of Essential Oils of Lime 

(Citrus ourontifolio Swing ), Kaffir Lime (Citrus hys trix DC) and Betel Vine (Piper belle Linn ) against 

Bed Bug (Cimex hemipterus I.inn ). p. 23-28. In IOU, International Symposium on Biocontrol and 

Bio technology (1O\!' ISBB2012) 27-30, Dec. 2012, Harbin Institute of Technology, Harbin, 

PRChaina 

Boonplain. A, Pumnuan, J. and A Insung. 2012. Effectiveness of Essential Oils of Lemon Grass 

(Cymbopogon citrotus (Dc.exNees)), Cinnamon (Cinnomomum bejolghoto (Buch -Ham) Sweet) 

and Clove (5yzygium oromoticum (Linn)) against Mealybug (Pseudococcus jockbeordsleyi 
th th 

Girn r!el&lv iller) p 50-53. In 10 Intern ational Symposium on Biocontrol and Biotechno logy (10 

ISBB2012) 27-30, Dec. 2012, Harbin Institute of Technology, Harbin, PRChaina เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



~l!l,mJ\lU\J <1~tmtl I 
nl~1'li'J1Uu'1a1Jj t \"!J~'f)Yi'U~'"llJl'i\JJ1,jlJm(r.~L~ ~lJ1urm ·)\JfJ1Hm;~lI.thijuhu:,,f,l~L~n 3 8 

Chantawee. A, Pumnuan, J. and A. Insung. 20 12. Effect iveness of S5 nlia l Oils of Medicinal Plants 
\ h 

against Brown Plant hopper (Niloporvoto lugens (S Ial)). p 54-58. In 10 Int ernat ional Symposium 
til 

on Biocon t rol and Biotechnology (10 ISBB2012) 27-30, Dec. 2012, Harbin Instit u te of Technology, 

Harbin , P RCha ina 

Thanasi ru ngkul, W, Pumnuan, J. and A Insung. 2012. Effect iveness of Essentia l Oi ls of Med ici nal 

Plants against Saw-I oothed Grain Beetle, Oryzoephilus surinomensis (Linn). p. 59-64. In: Ie 
Int erna tional Symposium on Biocont rol and Biotechnology (lo th ISBB2012). 27-30, Dec. 2012, 

Harbin Institute of Ted~l )o logy, Harbin , PRChaina 

Pumnuan, J. and A Insung. 2012. Effec iveness o f Essential Oils of Pepper (Piper nigrum Li nn.), Lemon 

grass (Cymbopogon citrotus (Dc. ex Nees)) and Cit ronella (Cymbopogon nordus Rendle.l against 
th 

Mush room MiLe (Luciophorus perniciosus Rack.) p. 65-70. In 10 International Symposium on 

Biocontrol and Biotechnology (lotll ISBB2012) 27-30, Dec. 2012, Harbin Institute of Technology, 

Harbin , P.RCh ina. 

Pumnuan, J, T erarak, M. and A Insun g. 2012. Fumigant Toxicity of Essential Oils of Medical Plants 
nrl 

aga inst Maize Weevi l, Sitophilus zeomais Motsch. (Coleoptera: Curculionidae) p. 177-183. In: 2 ' 
nLi

International Symposium of Biopesticides and Ecotoxicology Network (2 IS-BIOPEN) 24-26, Sep. 

20 12, Bangkok, Thailand. 

Pumnuan, J. and A Insung. 20 11. Effectiveness of essential oils of medicinal plants against sto red 

product mite, Suidosio pontifica Oudemans PosthaNesL Unli mited. May 23-26 2011 , 

Leavenworth, WA, USA Acta Horticulturae. 945 79-85. 

Pumnuan, J., Ruangsomboon, S. and S. Kangkun1. 2010. Insecticide residues in neptunia plantation 

water and re la ted canals: a case study in Amphur Bangplee, Samutprakarn Province. P 460-463 In 

16'M As ian Agricultural Sym posium and 1 th In te rnational Symposium on Agricultural Technology. 

August 25-27 2010, Bangkok, Thai land. 

Samosorn, A, Pumnuan, J., Insun g, A and S. Ruangsomboon. 2010. Effectiveness of cyanobacteria 

extracts on the house dust Mite, Oermatophogoides pteronyssin us (Trouessart) by contact 

met od. P 700-704 In 16 
~ 

As ian Agricu ltural Sympos ium and 1 
~ 

International Symposium on 

Agricultural Technology. August 25-27 2010, Bangkok, Thailand. 

Pumnuan, J., Chandrapatya, A and A Insung. 2010. Acaricidal activities of plant essential o ils three 

plants on t he mushroom mites, Luciaphorus perniC/osus Rack (Acari Pygmophoridae). Pakistan J. 
". 

ZooI. 42(3) 247-252. 

Pumnuan, J., Insung, A and R Pikanes 2009. Effectiveness of med ica l planL essent ial o ils on pregnant 

female of Luciaphorus perniciosus Rack (Acari: Pyg mephoridae). In Go...Organic 2009: The 

International Symposium on The Approach of Organic Agriculture New Markets, Food Securi ty 

and a Clean Environmem, August 19-21 , 2009, Putlman Ban gkok King Power Hotel, Bangkok, 

Thai lar(; 

Charoensak, S , Pumnuan, J. and A Insun g. 2009. Efficiency of extracts from indigenous herbs of 

Norrheastern Thailand in contro l l ing the tobacco cutworm, Spodoptero litula (F.) In Go...Organic 

2009: The Internat ional Symposium on The Approach of Organic Agriculture: New Markets, Food 

Security and a Clean Environment, August 19-21, 2009, Pullman Bangkok King Power Hotel, 

Bangkok, Thailand. 

Pumnuan, J. , Insung, A and A Chandrapatya. 2008. Acaricidal effects of herb extracts on th e 


mushroom mites, Luciaphorus perniciosus Rack and Formicomotes heteromorphus Magowski. 


Systematic & Applied Acarology 13(1): 33-38. 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



~1U~1~ilU\JiI)J\i~ui I 
nl~hi\;' 'lJ"i)U1~ ~\'\V 'nYi'1l ;1)Jn\Jlh)j'\Jtil.mft~)Jl\JI1Wl,)\J 'l )J\....~umlw\J~ :',1'"rl~ \Yrl 39 

Insung, A Pumnuan, J. and A Chandrapatya, 2008, Acaric idal activi ties of w ild plant extracts against 

Luciaphorus perniciosus Rack (Acari Pygmep oridae) and Formicomotes heteromophus 

Mal50wski (Acari Dolichocybidae). Systematic and Applied Acarology 13(3-4) 188-194. 

Ins ng, A and J. Pumnuan . 2008. Acaricidal activity of essential oils of medicinal plants against the 

house dust m ite, Oermotophagoides pteronyssinus (Trouessart) (Abstract ). P 145 In Research alld 
l

Thesi s 2008 12 l; BRT Annual Conference October 10-13, 2008 Diamond Plaza, Suraj Thani, 

Thailand. 

In suns, A Pumnuan, J. and P. Ko nvipasruang. 2008. Species diversity of stored product and hou se 

dust mi tes in Central Thailand (Abstrac ) P 144 In Research and Thesis 2008 12lh BRT Annual 

Con ference October 10-13,2008 Diamond Plaza, Suraj Thani, Thai land. 

Pumnuan, J. and A. Insung. 2007. Persistence of Household In secticides to House Dust Mite, 

Oermatophogoides pteronyssinus (Trouessart) 706-708 In Proc of the i d 
KMITL International 

Con ference on Engineering, Applied Sciences and Technology for Sustainable Development, 

Bangkok, Thailand. 21-23 November 21-23, 2007. 

Pumnuan, J. and L. Amonsin. 2004. Rapid Bioassay of Insecticide ReSidues on Vegetables by 

Acetylcholinesterase from Honey Bee Head. 257 -258 In Proc of the 1sl Klv11TL International 

Conference on Integration of Science & Technology for Sustainable Development, Ban gkok, 

Thailand. 25-26 August 2004. 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



1·t,11\JyU·\J~IJU~ru I 
1111HJcii\J"81J~~~\W"lnyj'!l~1)J"\J1hT\J\J\m~iiUljl\JI111 fl1\Jf)1J\ ·:~·u~L\hl\J ·'l'\.k~lit'~I\ ' 40 

(.fl1~lel,m~~) Mr. AmmOI I) Insung 

':i~61'l.h::;'\h~1tl':i::;'lJl'lJU 3-1206-00268-84-9 

\9l1bbVl'l1'lU'Il'llUU ~hhtJl'11?1 V1'i l 'ill'i8, ~ 

Vl'l11!:J'llU~eJ~~~(ilvieJlJl 'W~eJ:IJ t 'Vl':iA'W""bbr:d 'Vl':i611':i 
" 

?l1'U11 'U1 b'Vlf'lt 1..1t~8 nl'i~~(iI~'tl f'lru~b'Vlf'lt 1..1t~1J nl'lbn~VI'i 

?lb11UUb'VI f'It 'Ut ~1J'W'i~ 'ileJ~ bn#llb~1~ruVlVl1'im~nJ~U-:J 

Dl'Ubrl'UVi 1 'lj8tJ ui;18 ~n~ -:J 1 b'UVI~l~nJ~U-:J n~-:JbVl'Wi 10520 

t 'VI'i1'1'Wvl 0-2329-8000 vi8 6032 t'VI 'i?ll'i 0-2329-851 4-5 

E-mai l kiammorn@km it lacth 

tl':i~1~n1':i~n~1 
d v 

'lJeJ61[111.JU 

lVl.'U. (bn'\:JVlWll?iVl1) n~ilVltJ1 2531 ~Vl11Vl tJ 1fItJbn'\:JVI'i 1"1 l?i VI 1 

1'V1.~ ( bn'\:JVI'il"ll?1V11) n£]lVltJ1 2534 ~Vl11Vl tJ1 t(tJbn'\:JVI'i1"l1?i Vl1 

Dr. Agr. SCI Entomology 2539 Warsaw Agri cultura l 

University, Poland. 

':i::;1.J6l1'lJl1'lJ1~iif'l11~'ll'1'UlruvhA~ hl'Vltll h~'U hAIIl':iW'lJ bb61::;,hAVI'ibl1~
, Q.I , ~ 'U 

tl'i~?I'U nl'iru~ b~ tJloii8 ':lfl'Unl 'i'U5V11 'i-:J1'Ul<ijtJ~~ il 1 tJ1'U bbi;1 ~iI1tJ'U8mJ'i ~bVI 1"1 

~B1'U1!:Jnl':i'llUl~!:J l~ii 
" 
~1V1Ultf'l'i'ln1'il~tI 

- tm-:Jnl'i nl'if'll'U~~VlU8'UVlu1bbm\.h~mhJut~tJ~115 
- tf'l'i-:Jnl'i rn1~VlmnVlmtJ'tlmh~'Ulu 8.V18~~1i1lJ 'il.nlru'il'U'U~ 

~ 'U QJ, 

- tf'l'i-:Jnl'i nl'if'll'Uf'I~h~'Ut~tJ?I1'i?in(il'il1n~'tl, , 

- t f'l'i-:Jnl'i f'Il'U~~h~'Ut(iltJ15nl'i'i~?l1'i?ln(il'il1nY;'tl 


- tm-:Jnl'i nl'if'll'U~~h~'Ut(iltJl.uJ1~'UVl8m::;bVltJ'il1nY1'tl 

- tf'l'i-:Jnl'i f'll1~VlmnVlmtJ'U8~1 'il'U t 'i-:Jbn'Ubbi;1 ::;b~'Ul'Ub'UVliI1f'1ni;11.:1'tl8.:1tl'i::;bVlI"l1 'VItJ 


- tf'l'i~nl'i nl'il.u?ll'i?lp(il'il1n?llV1~ltJ1Unl'if'll'U~~h~'U 


- t f'l'i~nl'i nl'if'll'U ~l-lhl'Uh~bn'Ut(iltJloiiJ1~'UVl8m:;bVltJ'Il1m~'U 

- tm~nl'inl'i n1'if'll'U~~~lb~8(i1 Cimex hemipterus t(iltJHJ1~'UVl8m:;bVltJ'il1nY;'tl 

tfmn1':i%tI~1~ 

- tm~n1'i nl'iH?i~u1'W'i~'UD1u'tl8.:1.fl1f'11a\l'Unl'if'll'Uf'I~1'1V1'iYl'tl , , '" 

- tf'l'i~n1'i tl'i~~'VI5i11WlJ8.:1?i1'i?ln(il'il1nYl'U?i~'U11~'i~'UU1'Ul'Unl'if'll'U~~VI'U8ulmYn 


- tm~nl'i n1'if'll'Uf'I~h1'1liml1(i1 t(iltJ l.uJ1~'UVleJ~'i ~bVltJ'il 1nY;'tl 
, " 
- tf'l'i~nl'i n1'iHJ1~'UVl8m:; bVltJ 'II 1n'W5n1'VItJ~h VI:;1f'1~Vl8~ bbi;1::;(iI::;1f'1-rU1'U lun1'if'll'U~~h h;tl~l 
- tf'l'i.:lnl'i ~~1'Un1'i'i~ bbi;1~nl'i~wY?i'UeJ.:IJ1~uVl8m:;bVltJ'Illn.w'Uvi mb~i;1~1'1V1'iiJmbi;1::;lii(il8n


" 
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.<::t. Q.I dod iI 

'l1'W 1:U fJ'VI611 b':i:U bb611 

':i::~U'1n~ 


el1:U':i B'W'VIi61'l'll bb~::~':i1rlP1n~ 'rllJ'Wl'W . 2557. ?1~'l"?1lJ'W1~'l"Al1JAlJbb~ ::rh-.ii'm~~8m::l(?l(?l~Jllill(1~iJJllJm'ltllJ

q 'U ~ , 

'l"::bV'li'J~ln-.ii''W'VI~bbU(?ln~1JbD'W~l'WU 'l"::ntl1JV'I~n . fh'Utl~'U~(?l~'VI6U~ b(1'U~ 1401006607 (1'11'U~ 5 ~~I"1~n1tJ'U 
255 7. 

~'l"1rly!(n~ V~lJ'Wl'U bb(1 :: el1lJ ':i ~'W'VI i61'l'll. 2557. ?11il'l"?1lJ'W1v~'l"AlUAlJ bb(1:: nl-.ii'(?l b~~mbU1lJ'U6i'lU::V'I~1~ijJllJ'WV'ltllJ
~ 'V q q 

'l"::bV'ltJ~ln~::1A~Ul'UbD'U~l'UU'l"::ntl1JV'I~n. Al'V'iJ8'W~(?l~'VI6U~ b(1'U~ 1401006608 ~11'U~ 5 Yi~I"1~n18'W 
2557. 

~'l"V'ldJdJll"1 AV'lln1ru~t1 ~'l"1rlP1n~ 'V'!lJ'Wl'W el1:U':i ~'W'VIi611'll ru\iV~Gl V'I~m~1ru bb(1::tl(?llJ~'l" 1JrubU~tJ'U 2557. r-IGl'Utl1 
'\J v , ..s v, ~ <iJ 

Jli('WV'I'iJm::bV'ltJ~lnv~1n1'VI8~h (Piper nigrum Linn), ~::1f1~Ul'W (Cymbopogon citrotus (Dc ex Nees)) 

bb(1::Iil::lA~V'I'iJ lJ (Cymbopogon nordus Ren d le) ~'iJn1'l"b~1'\J'Vtl1 b~m{1(?l1Jl1'UU(?l ll':i?11'l"bbn'Ubn'\~Iil'l". 42(1): 

7-16. 
6'v cf <::>. rf € 0 .c::.. t/<V ({ 

~'l"1Al"1n(?l ~lJ'Wl'U n'U'tJ\il 1Jru'W1A u'Wi1'l"ru (?ll1'Um 'V'!'l"V'ldJdJll"1 AV'lln1ru~'U bb(1:: BllJ':i B'W'VI'l"611'U. 2557. r-I~'Vtl1 
q <U ~ v 'V <v 

JllJ'WV'ltlm::bV'l8~1 n~::lA~V'I'iJlJ n1'U~~ bb~::1V'I'l"::vn I'ltln1'l"b~1ru b~1Jllil'Vtl1b~m{1(?lVh1 b{1Ii1V'1V'1'U bbGl:: b{1Ii1V'1tllJ 
'\J v '\J " 

ttl n1'l"U'l"::'ljl.J1'Vln1'l"1~'li?1l'Wbb'Vi1'lil~ A~1~ 13. ru h1bb'l"lJb~'U'VI1':ilAtl'Ubl'Ui'Wb~'Wblil'iJ~ 'Utl'Wbbn'W. 1'W~ 29­

31 mnD1AlJ 2557, -.ii'1V'111i1'Utl'Wbbn'W. 

~':i1rly!(n~ ~lJ'W1'W el1:U':i ~'W'VIi61'l'll bb~::~'l"V'I:UlJ11"1 AV'lln1ru~ru. 2556. n1'l"Hi?1lildJli('WV'ltlm::bV'ltJ~lm~1nl'VI8(?h
'I '\J"V 

1'Un1'l"A1UflmblJ~1P1~~b{1(?l. tu n1'l"Ud::'(p/hnn1'l"1~'V?1l'Wbb'Vi1'lil~ A~'1~ 11. ru ~'WtJU'VI'idl"1nldbb~::n1'l" 
ud::'1!lJ11Jb1~A n11b'VI~i. 1'W~ 9-12 1~'11"1~n18'W 2556, n1 '1 b'VI~i. 

1181 u'W::A~1n~ ~'l"1rlP1n~ ~lJ'Wl'W bb~::el1:U'l" ~'W'VIi61-3'll. 2556. Ud::~'VI6mv~'Utl1Jli('WVltlm:: bVl8~lnVi'U?1lJ'W1~'l"" , , 
1Jl'1'UU(?l~tlIl11b~:UltJ'Utl'llJtlli1 bb U1 lJtl(?lVIlUtllJ bbGl::l?1l11l'l.rrl11 ~1i1. tU nl'l"Ud::'11lJl'Uln1'l"1~'li?1l'Wbb'Vi1'lil~ A~1 
~ 12. ru ~'U~U'VI'l"'l"I"1n1'l"bb~::n1'l"U'l"::'11lJl1Jb'VIA n11b'VI~i. 1'W~ 9- 12 ~'1I"1~nltJ'W 2556, n1'1b'VI~i. 

eJn'tJ':i -.ii''W'VI~b'VIl ~d'lrly!(n~ YjlJ'Wl'W bb~:: el1:U':i 8 'W'VI i61-3'll. 2556. ud::~'VI6m1"lJli('WV'ltllJd::bVltJ'iJlnVi'V?1~'W1~d~eJ!ii'l 
8tl'W bb(1::1I11b ~:UltJ'Vtl1 b~~8 m::lli1(?l~Jl m(1 (Niloporvoto Iugens (Stal)). tU nl'l"U'l"::'lJlJl'Vlnl'l"YI'li?1l'W 

bb 'Vi1'U l~ A~1~ 12. ill ~'W~U'VId'l"I"1n1'l"bb(1::n1dU'l"::'11lJl1Jb'VIA n1'1b'VIYii 1'W~ 9-12 1~~I"1~n1tJ'W 2556, n1'1b'VI~~i 
tl(?llJ1"l'l" UrubU~8'W ~d'lrlP1n~ ~lJ'U1'W bb(1::el1:U':i 8'W'Vli61'l'll. 2556. U'l" ::~'VI6m ~'UeJ1Jli('WVI'iJm::bVl8~ln (idA~

, 1 <v .. 

Ul'W tlUb'UtJ bb(1:: n1'W'V'!~l'ltlIl118tl'W'Vmb~~mbU1~b'VI1 (Pseudococcus jockbeordsleyi Gimpel&Miller). tu 
" n1'l"Ud::'VlJl'Uln1dYl'V?11'Wbb'Vi1'Vl~ A~1~ 12. ill 1"1'U~U'VI'l"dl"1n1'l"bb(1::n1dU'l"::'lilJ1Ub'VIA m'lb'VI~i. 1'W~ 9-12 

.. '\J q, 

~~I"1~nl8'W 2556, n11b'VIY~i. 

~'l"1r1P1n~ ~lJ'Wl'W bb~::el1m 8'W'Vli61-3'll. 2556. ud::~'VI6m~n1d~1 bblJ(11'Vtl1JllJ'WVlellJd::bVltJ 'iJlnYl'lil'lm1~~tl8tl'W , ... 

~1t1 (Aphis gossypii Glover) (Hemiptera: Aphididae) lli1t115nl'l"dH VlUl 1107-111 6. LU· nld U':i::'lJlJ 

l'Ulnl'l"tl1~n'U1Vi'Ubb'Vi1'Ul~ A~1~ 11. ru b'lbbdlJb~'U'VIldlA'iJ'Wbl'Ui'Ub~'Wb~'iJ1 'Utl'WUfl'U. l'U~ 26-28 

~~I"1~nltJ'U 2556, -.ii'1V111i1'Vtl'Uun'U. 

u'Umru (?l11'Um 'iJd1rlP1n~ 'r~lJ'U1'U bb(1::el1m ~'W'Vli611'll. 2556. ~(1'Vtl1 nld':ilJ'Utl1JllJ'U V'ltl m:: bV'l8~lm~'U?1~'U1~d 
I'ltlb~n1D1 (Oolichocybe indico Mahunka) VlUl 1099-1106. tu nldUd::'lJlJl'Vlnl'Jtll~n'V1Vi'Ubb'Vi'l'Vl~ 

A~1~ 11. ill h1UdlJb~'W'VI1'l"lAtl'Ubl'U'1f'Ub~'Wbliltl1 'Vtl'Ubbn'U. l'U~ 26-28 ~~1"1~n18'U 2556, -.ii''1V111i1'Utl'Ubbn'W 

l~tJl u'U::~~1n(1 ~J'IrlP1n~ ~lJ'Wl'U bb(1:: ell:U':i 8'W'Vl161-3'll. 2556. UJ::~'VI6mYmld1~'Vtl1Jli('WV'ltllJd::bVl8~lnVi'U" , 
?1~'U1v~d~tlll1lb~lJ18'Utl1lJtl(?lUU1 lJtlli1V1'Ub~tl8 bb(1::l?111111.rrl11~1i1. VlUl 1085-1092. ttl: nldUd::'qlJl'Ulnld 

tll-rn'Vl~'Vbb'Vi1'Ul~ A~'1~ 11. ru h:nbdlJb~'U'VIldlAtl'Ubl'Ui'Ub~'Ub~tl1 'Vtl'Uun'U. l'U~ 26-28 ~~f'1~nl8'U 
2556, -.ii'1V11(?l'Vtl'Ubbn'W. 

eJn'tJd -.ii''U'VI~b'Vll ~J1 ~y!(n~ ~lJ'Ul'U bL(1:: ell:U':i 8'W'VIi61-3'll. 2556. UJ::~'Vl6i11~'Vtl1 Jli('UVltllJd nV'l8,\)lnV;'U?1lJ'U, 1~'l", 

~llJn1JJllJ'Umm b~8lJ1'Un1JmUfllJb~~8n'l"::11i11i1~Jlm(1 Niloporvoto lugens (Stal)) (Homoptera 

Delphacidae). V'lUl 935-942. tu n1'l"Ud::~lJl'lilnld'iJl-rn'U1Vi'Ubb'Vi1'lil~ A~'1~ 11. ill b1bbdlJb~'W'VIl dlAtl 'U 
v ~ ~ I V c::I """ cv (V I 

bl'U'U'Ub'1J'Ub~tl'l" 'Utl'UbLn'U. 1'U'VI 26-28 ~~I"1~nl8'U 2556, ~1V1lli1'Vtl'Ubbn'U. เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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e)'J~m 'i'1l1¥1E 'J'J~~l"1n~ 'Vt:IJ'Ul'U bbi;1 :;el1:IJ'l B'U'Vl161~'ll. 2556, rm:lJb'li'U~~'Vll-1nl'J'J :IJ'1lemYliJ'UVl1J m:;bVltJ'Jln 
~ . 1 v . qJ: 	 1 1

nl'U¥I~ eJ'lJb'1ltJ bbi;1:;Ii1:;1mVleJ:IJ (PIeJ 'H'1leJ'Jl (Tyrophogus Sp,) , Vl'Ul 1093-1098, ,U nl'Ju'l:;'ll:lJl'1l1nl'J 

eJl-rn'Vl~'1lbb~~'1l1&) A#~~ 11. ru h~bb'l:IJb~'UVll'J1f'1eJ'Ubl'Ui'Ub~'Ub(PIeJ1 'VeJ'Ubbrl'U , l'U~ 26-28 'V~~f'l~nl tJ 'U 
2556. ~~Vll(i1'V eJ'Ub b rl'W. 

eJ (i1:IJ 	 j') 'lJnJb'U~8'U G'I'ln&) 'JeJ(i1hA:; 'J'l~~l"1n~ ¥llJ'Ul'U Ui;1:;el1:IJ'l B'U'Vl~61~'ll. 2556, Lh:;~'VI5m¥lnl'ihi'VeJ~Jl iJ\J 
~ ~ II..- 'i 	 ~ 

VleJm:; b VltJ'Jln \11:;lA1':1l'U eJ 'lJb'1l8 bbi;1:;nl'UV~~ ~eJ(ille:ieJ\J'VeJ~b'l"J~mbtJ~~ bVll (Pseudococcus jockbeordsley i 


Gimpel&Miller) Vlih 1077-1084, IU nl'J'U'J:;'I!:lJl'1l1nl'JeJ1~n'Vl~'1lbb~~'1l1~ A#~~ 11. ru h-1bb'J:IJb~\JVll'Jl 

'V ~ .: I 'V d "'" 'V tV , 

AeJ'Ub l'U'1l'Ub'll'U b(PI1)'J 'VeJ'Ubbn'U, l'UVi 26-28 ¥I~f'1'JnltJ'U 2556. OJ-1Vll(i1'VeJ'Ubbn'U 

nll(1),JtJ 'Jl1G'll'J'Jrul~~ 'il'l~r;l"1n~ 'V~:IJ'Ul'U bbfl:;el1:IJ'l B'U'Vl'~61~'ll. 2556. 'U'Jd~Vl5[m'l'VeJ~MI'JJliJ'UVleJm :;bVltJ'Jln
" 	 " 

~'UVl1bb'U(i1n~'IJ (Illicium verum Hookf ) bbfl:;bVltJ'U-iil1b'U~eJn (Anethum groveo lens Linn) 1'Unl'Jrn'IJ~:IJ 

bblJfl~l"1m1'Uh~bn'IJ, Vlih 1069-1076, 7u nl'J'U'J:;'1l:IJi '1l1nl 'JeJ1~n'V1~'1lU~-1'1l1~ f'1~~~ 11, ru h:m'J:lJb~'UVil 
~ , 

v 4 ~ I vd Q Q.I v ,
'J1AeJ 'Ubl'U'1l'Ub'1l'Ub(PI1)'J 'VeJ'Ubbn'U, l'UVi 26-28 v~~f'l'Jnlm.J 2556, 'J~Vll(i1'VeJ'U bbn'U 

'J'J-1~l"1n~ ¥I:IJ'Ul'U bbfl:;el1:IJ'l B'U'Vl'~61~'ll , 2555, G'I(PI'lG'l:IJ'Ul¥1'Jf'11'IJA:lJbbfl:;fh~(i1hl"1(P1'Jb~(i1~ihYliJ'U VleJm :;bVltJ'J ln 
'\ 	 '0' 'i ~ 

¥I~n1vltJ\?hb'lJ'U~l'U'lJ'J:;neJ'lJVl~n . Al'VeJ~'U'J(i1~Vl5U&) bfl'V~ 1201004243 fl~l'U~ 22 ~~VllA:IJ 2555, 

'J'J~Al"1n~ 'Yi:IJ'Ul'U bbfl:';ell:IJ'i B'UVl161~'ll, 2555. 'lJ'J:;~Vl5m'V~'V€J~ Eugenol bbfl:;JliJ'UVl€Jm:;bVltJ'Jlnnl'U¥I~bbfl:; 
eJ 'lJb'1ltJ1'Unl'Jrn'IJ~:lJl'J1'UhHn'IJ , Suidosio pont/fico Oudemans, 11'JG'll'JlVltJlf'llG'1(P11 lJ'V, 40(4) 1204­

1213, 

ell:IJ'i 	B'UVl161~.u 'J'J~AP1n~ 'Yi:IJ'U1'U bbfl:;G'I:lJG'I'J'J~ V(~G'I'V~~n~, 2554. th:;?1V15m,~<a''U'lleJflcJtJ1(P1'ib~tJ:lJ1'Unl'lAl'IJ~:IJ 
b'V~~tJm :;1(i1 (i1~Jl(P11fl, Niloporvoto lugens (Stal) (Oelphacidae Homoptera) 11'lG'll'JnDbbfl:.;~mlVltJl , 
30( 1) 17-24, 

'J'J~r1l"1n~ 'Yi:IJ'U1'U ell:IJ'i B'UVl161~.u eJ~G'I'Jru bA1m-iil bbfl:;G'llJG'I'l'lA V(~G'I¥I~n~ 2554, 'lJ'J:;~Vl5m¥l'1leJ~<a''U'll€JflcJ 
tJ1mb~tJ:lJ1'Unl'JA1'IJ~lJb~~~mb tJ~iJ'U~l'U:;Vl~~~ bVll, Pseudococcus jockbeordsleyi Bimpel&Miller 

(Pseudococcidae: Homoptera), 11'JG'll'JnDbbfl:;~(PIliVltJ1, 29(2) 3-11. 

ell:1J'l B'UVl161~'ll 'J'J ~r1l"1n~ ¥I:IJ'Ul'U bbfl:;¥I"eJtJ'1l:IJ'V~ mimG'lb~tl~ , 25 53, All:IJVli;11nVlflltJ'V€J~h~'U1'Ub'lJ(PImAnm~
'" , 

'11 €J'l'U 'l:; bVi f'11 '1ltJ 11'JG'll'JnDm':;~1i11iVltJ1 28(1) 31-39, 

elllJ'l B'UVl161~.u bbi;1:;'J'J~Al"1n~ 'Yi:IJ'U1'U 2553, nl'JA1'IJ~lJh1'Uh~bn'IJ Suidosio ponti/ieo Oudemans, 11'iG'll'J 

nDbbfl:;~\PIliVltJ1. 28(1): 40-53, 

¥lfl€JtJ'V:IJ¥I mlmG'l b~€J~ 'J'J~r1l"1n~ 'l"J:IJ'Ul'U bbi;1:;ell:IJ'i ~'UVl161~'ll, 2553, rnl:IJVlm nVlmtJ'V€J~h 1 'Uh-1 bn'IJ1'Ub 'V(PImA
'IJ 	 , 

nm~'V€J~ 'U'J~ bVlf'11 'VItJ, 11'JG'll'lnDbbi;1~~vniVltJ1 28(2): 10-18, 

I . 	 ~ 

'J'l-1AI"1n~ 'Yi:IJ'U1'U bbfl~ ell:1J'a ~'UVI {61~'ll 2553, 'lJ'J~~Vl5m¥l'V eJ-1 JliJ'UVl€Jm~ bVltJ'il1n€J'IJ b'1ltJ1 'Unl'JAl'IJf):IJ h~'U 
Dermotophogoides pteronyssinus (Tro uessart), 11'JG'll'Jbn~(PI'J¥I'J~'J€J:lJbnm, 28(3): 84-91. 

'J'J~Al"1n~ 'V'l:IJ'Ul'U ~':IJb'Uf'l 'J€JWlfl bbfj~ell:IJ'i ~'UVI{61~'ll. 2553, 'lJ'J~~Vl5mWlJ€J~JliJ'UVleJm~bVltJ'Jln~'1lG'l~'Ul¥1'J 
1'Unl'J~hl'J~(i1 Formicomotes heteromorphus Magowski 1(i1tJi6nl'l~:lJerG'l, 11'JG'll'JiVl81f'l1?1(P1{ 

:lJVll1VltJl~tJ'VeJ'Ubbrl'U , 38 (1) 124-132 

'J'J~r1l"1n~ 'Yi:IJ'U1'U bbfj~ ellm ~'U'Vl{61~'ll, 2553 , h~'U,i1tJ{ltJ1nii'(ill~lJ€J~hh~'U fh~(i11~" ,1(i181-ii?1~'U11~'J, ~11G'11'J 
bn~mf'11G'1(P1{ lJVlllVltJ1~mn~mf'llG'1(P1{ 55 (1):24-36 

'J'J~r1~n~ 'Yi:IJ'U1'U 'W':IJ l'Uf'l 'J€J~¥I(;mfj:;ell:IJ'i ~'UVI'~61'l'll. 2553. tl'J:;~Vl5.rn¥lnl'Jl~'V€J~JliJ'UVl€Jm~ b VltJ'Jl n~'1l~€Jh 

~(i1 (Formicomotes heteromorphus Magowski) bbi;1:;bl~tli;11 (Luciophorus perniciosus Rack), nl'J 

'lJ'J~'ll:IJY;'1lG'll'Ubb~ ~'Ul~ A~~~ 9 01-14 ¥I~~mA:IJ 2552) ru b-1n~~f'1~~bl€J{ 'J , '~ 'J~'Uf'1 'Jf'1~€J~5tJl. 
, 	 v 

oV'1llJl cJ~tl(PIcJ 'J'J~Al"1n~ ~:IJ'Ul'U ~':IJl'Uf'1 'J€JW~fl bbfj~elllJ'i B'U'Vl'~61~.u. 2553. t:.Jfj'V€J~'lhiJ'UVl€Jm~lVltJ'JlnY;'1l 

G'I~'Uh~'J~€Jnl'Jb'J~blJ'V€J~b~m~(i1'V€J'U'Vl1 (Lenttnus squorrosulus Mont) bli;1~b~(i1er~nl~ (Pieurotus 

ostreotus (Jacq,Fr.) Kummer) nl'l'U'J:;'I!:lJV1'1lG'll'U lbvl'l'1l1&) A~~~ 9 01-14 ¥I~~mA:IJ 2552) ru b~n~-1f'1~~ 
bleJ{ 'J.¥I'J :;'Uf'1'Jf'1~ €J~5tJ1. 

'J'J-1r1l"1n ~ 'Yi:IJ'U1'U 'W':IJl'Uf'1 'J€J~¥lfl ll~~ ellm ~'UVI{61~.u. 2552. t:.Ji;1'V eJ~ nl'J'l:IJJliJ'UVl€Jm~bVltJ'JlnV1'1l~~'Ul¥1'J~ €Jh 
~(11 Formicomotes heteromorphus Magowski (Acari Pygmephoridae). Vl111 10 1-11 0 71) nl'J'lJ'J:;'I!:IJ 
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~1lJ.)1\JoU\MlJ\mU I 
mi i,j1~\J\HJlJ~tl\m~ 1!1Yi'Il"i1lJi\\J\hJ\J;)i mIZiUlJl\Jn1~,"1\J"llJIV I~UILtl.nilJ1htl~v ''' ''~Lln 4 3 

l'lJl n l'Hl1~n'1nvhmvi'l'lJl~ fI~'l~ 9, ru b'lWllJ~1JcJ bbnJ'Ulil ellbilmi'lv'l ~'lVll(i)~'Urldl'lJ'll1J, l'U~ 24 -26 

'V'lt)I'1~nltl'U 25 52, 

'imfirln~ 'V'l lJ'Ul'U eJllJ'i B'UVl16l'l'l1 bbrl~Vl'JJb'Ul'1 dv'lym, 2552, j;.Jrl'1Jv ,:nhJ'UVlvlJd~bVltl'illnv:i'll(llJ'Uh'ld(1)vhbb\i'l'lbbV'\"J, , 

~n'U (Eutetronychus ofriconus (Tucker)) (Actinedida Te t ranychidae ), 11d(lldlVltllI'11M11bn~{;ld 40(3) 

(~bl'1~) 189-192, 

~'JJb'Ul'1 'iv'l'V'lrl 'ild.:Jfirln~ 'V'llJ'Ul'U bb~ ~ eJl:IJ'i B'UVl16l'l'11, 2552, j;.J~'1Jv'lnlddlJJ1 ,r'UVlvm~ bVltl'illnv:i 'lJ(l lJ'Ul'V'ld(1)vh, , 

h hJm , Luciophorus perniciosus Rack, lld(l1dl~mb~~~'lb(l~lJnl'lbm~(ild 26(3) 20-25, 

eJl:IJ'i B'UVl16l'l'11 bbrl ~'ild.:Jfirln~ '1lJ'Ul'U 2552, j;.J~'1JV'lJl,r'UVl vm~bVltl'illnv:i'lJ(I)vl d~'U Dermotophogoides 

pteronyssinus (T rouessart) lld(lldlVltlll'1l(l(il ~ lJVlllVltll 61t1'1Jv'Ubbn'U, 37(2) 183-191. 
, v 

'il'l'lfirln~ 'YjlJ'Ul'U l'lb\i'l'lJ ~'UVl'l(l'l eJl:IJ'i B'UVl16l'l'l1 bb~~V1'JJb'UA 'lVW'l~, 255 2, j;.J~'1Jv.:J,jl,r'UVlvm~bVlml1nv:i'lJ 

(ll,j'Uh'l'lj;.J~'lIV'lJl,r'UVlvm~bVltl'illn'V'l~nlVltl~h (Piper nigrum Linn ) 1'Unl'l!lhbbb\i'l'lbb'il'\"J~n'U 
(Eute tronychus ofriconus (Tucker)) (Actinedida: Telranychid ae), 11'i(l1'lbm~(il'l lJVlllVltll61m~tI 'l1V1:W, 

25(2) 169-176, 

'il'l'lfirln~ 'V'llJ'Ul'U eJl:IJ'i B'UVl16l'l'l1 bb~~(llb'lJ b'il~ruf1n~ 2551. U'l:;~VlGm'V'l'1Jv.:J(ll 'l(ln\i'le:in~~ll (Anethum, v 

groveo{ens Linn) e:im'V'lnl (Oroxy{um indicum Vent) bb~~e:imb'V'l'i l (Po{ygonum odorotum Lour) 1'U 

nl'l'uv'ln'Ufh~\i'lVI'Uv'U1t1~n (P{uteilo xy{oste{{o Linn ) ll'i(lldlVltlll'll(l(il ~ bn~1il'l 39 (3) ('~bA~) 464­

467, 

eh:IJ'i B'WVl16l'l'l1 U~~'il'l.:)fif1n~ l1lJ'Ul'W 255 1. j;.J ~'1Jv.:)Jl,r'WVlvlJd~bVltl'illn'V'l~nlVltl\ih (Piper nigrum Linn) 1'Wnl'l 

!lhb~'U (Oermotophogoides pteronyssinus (Tro uessa rt)) ll 'l(l 1'llVltllI'11(1(il~bn~(il'l , 39 (3) ('vhl'l~) 

468-471. 

eJl:IJ'i B'UVl16l'l'll 'il'l':)rlAn~ 'V'llJ'Ul'W vlJd~(iltl 'V'l'lVllJ'Uru (I,r'UVll ~\?lt!lln b~l'161n~ru b':l'U~~ bb~n\1\i'11 (ll'l'iru~Vlt
~ ~ v ~ 'I 

255 1. nl'lb'il~t1.Jb~'Ul(ilbb~:;j;.J~ j;.J~\?lb~'U1V1lJ1VltJ (Bombyx mori L) ~b~tI':)~ltlmVll'lbYitllJ (Abs t rac t ) Vltil 69 

7u nl'lU'l:;'l1lJl'lJlnl'lVl:WV'U1V1m:;~'U'lJl~ flf.:J~ 1 l'U~ 22-23 n'UtlltJ'U 255 1 ru mfll'lJl~lbfl:lJ flru:; 

lVltlll'1l(l(il{ lJVlllVltll~mn~(il'iI'1l(l(il{ n1.:JbVl'V'l1 

V1'JJb'Ul'l 'lv':)'Ym 'il'l':)rlf1n~ 'V'llJ'Ul'U bb~~eJl:IJ'i B'UVl16l'l'l1, 255 1. j;.J~'1Jv'lJl,r'UVlVm:;bVltJ'illn~ 'Il(llJ'Ul'V'l'l(l)vh l~um,, , 
Luciophorus perniciosus Rack, Vltil 376-382 7u nl'lU'l:;'l1lJl'lllnl'lnl'l,jlb (l'UVj;.J~.:Jl'Ul~tI'l~~'U 
0ru~(ilAn~1 flf.:)~ 1 l'U~ 28 ~.:JVllfllJ 2551 ru (lm0'UbVlfll'Ul~8'V'l'l:;'ilVlJbn61w(fl~ruVlVll'l~l\i'lnJ~0.:) , 
n1.:JbVl'V'l1 

5'lY'm~ 11.:Jv~tI 'il'l.:)fif1n~ 'VllJ'Ul'U bb~~ eJl:IJ'i ~'UVl16l'l'l1, 2551. j;.J~'1Jv.:JJ1,rW!lvm~bVltl'illnYl'lJtJl'Ul .:J'lJ\1(i)h~'W, 
Dermotophogoides p tero nyss in us (T rouessart) Vltil 371 -375 7u nld'lJJ~'IllJl'lllnl'lnl'i,jlb(l'Wv 
(:,J~.:Jl'Ul~tI'i:;\il'Utj:ru~(ili'ln~l fI~.:J~ 1 l'U~ 28 ~':)VllfllJ 2551 ru (lm0'U bVlfll'Wl~8'V'1d~'ilvmn;;1wiflflruVlVll'l, 
m(i)m~0.:), n1':)bVl'V'li 

eh:IJ'i B'WVl16l'l'l1 'il'i':)rlf1n~ 'V'llJ'Wl'U v'U'Y'I.:J~ b'il~rul~'Ul<fftlnrl bb~~'U~'ll ~'UVl1bbnllJru, 2551. 'll'l~~VlGm'V'lnl'l 
.. , Q.I 'I 'I 

'llJ'1JeJ.:)(ll'i(ln(i)'illnv:i'll~vh~'U Dermotophogoides pteronyssinus (Trouessart ) bb~~ B{omfo tropicolis 

Brons wijk , 11'l(l1'l bn ~(il'l'V'ld~'ileJlJbn;;11 26(3) 42-51 

'il'l':)rlf1n~ 'V'llJ'Ul'U eJl:IJ'i B'UVl'~6l'l'll bb~~(llb'lJ b'il~ruf1n~ 2551. U'l:;~ VlGm'V'l'1J'il.:)(ll'l(ln(i)~n~ml (Anethum
, v 

groveo{ens Linn) ~m'V'lnl (Oroxy{um indicum Vent) bb~~~mb'Vi'll (Po{ygonum odorotum Lour) 1'U 

nl'luv.:)n'Ufh~(i)VI 'U v'U1t1~n (P{uteiio xylostel/o Linn) ('UVlAm)v) 2551. d7mnlfJl1nl 'lbn~Iil'i 32(10); 

243, 

eJl:IJ'i ~'WVl16l'l'l1 bbrl~'il'l.:)fif1n~ 'VilJ'Ul'U, 2551. (l1il'l(llJ'Ul 'V'l'iAl1JfllJ bb~:;fh ~(i)b~'U~:lJJ1,r'UVlVlJ'l~ bVltI'illn nl'U~~~ 
~ 'U ~ ~ q '\J 

dJ'U~l'UU'l~nv1JVl61n. r11'llv~'U'il(i) ~Vl50~ b~'lI~ 0801005027 ~':)l'U~ 30 n'Utlltl'U 2551. 

'il'l':)r1f1n~ l~lJ'Ul'U bb~:; ell:IJ'i B'WVl16l'l'll , 2551. (l1il'l(llJ'Ul~'ifll1JfllJ bb~~ nl~(i)h~'U~:lJJliT'UVlvlJ 'l:; bVltl'illn81J b 'lJ~ 
~ 'U, ~ ~ 

bU'U~l'UU'i~nv1JVl61n, r11'1Jv~'U'il\i'l~Vl50~ b~'1J~ 0801005027 ~.:Jl'U~ 30 n'Utlltl'U 2551. 
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~1~n"'ilU\J"lJ\!~~'; I 
m1H'thIJlJl ~mtl'\Uinnn ~'IJll\J\hll'"iJlmL~~l.il\ln1'f1\Jf!1ILVI~U~tJ~ll'''ihJ:m'~5~m 44 

, ~ 

ehm ~'U'Vl~&1..:j'1l' 'i)'ml~n~ V~:iJ'Ul'U bb~:;?filfl'1J1 Vl€l:iJ~'UVI{ 2550. ~~'V€l~€lruVli1:Wbb~:;fl11:iJ~'U?(:iJilVl6~€l\;11':i1~~1(91
1 '" 'I '\J 

'V€l~h~ 'U, 810mio tropicolis (Bronswijk). 11':i?f1':ilVltJ11"11?f\i1{bb~:;bVlflI.'U1.~8 :iJVl11'VltJ1~tJ15':i':i:iJI"11?f(9l{ 15(3) 

79-86. 
, ~ 

ehm ~'U'Vl~&1..:j'1l' OJ':i~fi~n~ 'W:iJ'U1'U bb~:;?lilfl'1J1 Vl€l:iJ~'UVI{ 2550. ~~'1J€l~€lruVli1iJbb":;fl11:iJ~'U?(:iJilVI;5~€l(1J l ':i l ~ ~1(91 
, i \I~ 

'Vtl.:Jb~'U, Dermotophogoides pteronyssin us (Trouessart) 11'l?ll'llVltJlI"11?1\i1{ 

:iJ Vl 11'VltJ1~mn~\9I'lI"11?1(91{ 25(1-3) : 1-9. 
, 

ehm ~'U'Vl~&1..:j'1l' ~1~t1J b~1~'Ul(9),J'U1 l'l'lru:; :iJVl1n(9l~flru 'W'lVi:iJ" ~'U'1J:iJ bb~:;OJ'l~r1l'1n~ Vj:iJ'U1'U 2550. ~,,'Vtl~ 

?l1'l?l n(il OJ 1nVl'1J?fl-l'U1vj':i~tl1'l~'U, Dermotophogoides pteronyssin us (Trouessart). 11'l?f1'llVltJ11"11?1\i1{bb":; 

bVlfll.'Ul"fj :lJVl11VltJ1~tJ:lJVl1?11'lfl1:lJ. 26(4) 327 -336. 
. , 

ehm ~'U'Vl~&1..:j.u l'l':iru:; :lJVl1n (9l~flru vnVi:lJ" ~'U'1J:lJ ?Ii1fl'1J1 Vl€l:lJ~'UVI{ bb,,:;OJ':i~fil'1n~ 'V'J:lJ'U1'U. 2550. fl11:lJ.. . 

VI" 1nVl~ 1tJbb,, :;ihl'VltJ l'Vtl~b ~'U 1'Ue31bi1tl'Vltl~~ 1i1lJ ~.:JVllVlm ruOJ'UtJ~ bb" ~ bb 'U1'Vl1~ m'lU€l~ n'Ufh~'VlI.Vl tJ1i 

~ 'lI <V 1 

?I:lJ'U1'W'l. Vl1.J1 288-303 LV ':i1tJ~1'Un1':il~tJl'Ul.fl':i~m':i BRT 2550 '1JVllfl'l~n1':iVltl~~li1iJ(9I~l'U(fln.l.fl':i ~ m':i. . " 
V~(9),J'U1tl ~ fifl11:lJ~bb,,~~n~1'UltJtJ1cm1':i~Vlm':iVl~'WtJ1m~1i11'W1'Uth~b'Vl1"11 'VltJ . m~ bVl'W i." . 

el1m ~'U'Vl1&1..:j'1l' bb~~ OJ':i~ fi ~n~ 'W:lJ'U1'U 2550 6'1(91 'l?l:lJ'U 1 'W':iflltJ fl:lJ bb" ~ r11 ~Vlb~'U~:iJ?l1 ':i?l n VlOJ1 nm'U'W" dJ'U 
1 'U ~ ~ 'I 'V 

?i1'Uth~ntltJVl~n. rh'Vtl~'UOJVl~ Vl5U~ b"'1J~ 0701002942 "~l'U~ 14 :W~'U1tJ'U 2550. 

el1:IJ 'l ~'U'Vl ~&1..:j'1l' bb" ~ 'i] 'l~ fiPfn~ '~lJ'U1'U. 2550. ?I(91':i?llJ'U1'W'l fl 1tJ fllJbbm;rh~(ilb ~ 'U~:iJ?l1 ':i?l n(il OJ 1 n€ltJ b '1JtJb tJ'U 
~ 'U '" 1 'I 

?i1'Uth~ntltJVI~n. r11'Vtl~'U'i](il~'Vl5U~ b"'1J~ 0701 002943 ~.:Jl'U~ 14 :W~'U1tJ'U 2550. 

ehm B'U'Vl~&1..:j.u bb~~"<\l'l..:jfil'1n~ 'W:IJ'U'J 'U. 2549. t1"<\l~tJ~tlm'lbn(ilm':i':i~tJ1(il'Vtl~VI'Utl'UVl1.J1bblJltll~lJ1.hl1'U (Oorno, 
fu rvo Wileman). m':itl':i~'lllJVl'1J?l1'Ubbvi~'1Jl~ fl~~~ 6 (7-1 0 blJ~ltJ'U 2549 ru I. ':i~bb':ilJ1,,\il?ltl1~?I1'Ubdil 'i]. 

b~tJ~1V1~). 11':i?ll':ilVltJ1I"11?1(1Jfbn~(9I':i. 37(~bl"1~) 987-990. 

B1:IJ'l ~'U'Vl~&1..:j'1l' VllPfn~ '1Jl.tJi11?1 bb~~'i]':i~fiPfn~ VjlJ'Ul 'U 2548. tI'l~~Vl6i11'W'1J€l~bb\i1'UbDtJ'U Dolichogenideo 

porosoe (Ro hwer) bb,,~lJl'U~'JJ1(91Vl'Utl'U Eocon thecono furcelloto (Wolf) 1'Um'l fl1tJ fl:iJVl'U€l'UVl1.JlbblJl 

tl1 ~lJ1.hl1'U Dorno furvo Wileman. m'ltl'l~ 'lllJl'1J1m'lVl'1J?l1'Ubbvi~'1J1~ fl~~~ 5. (26-29 blJ~ltJ'U 2548 ru 

b~bb'l lJb1"AlJ 'i]tllJbVltJlJD '1J ~VltJ1 '1J~~~). 

B 1:IJ'l ~'U'Vl~&1..:j'1l' bb"n'lbVl'1J ~'U'Vl 'l?l'l . 2547. tI'l~~Vl6i11'W'Vtl.:Jb~mbtJflVl b~ tJ Bacillus thuringiensis (Bt) bb~~ 
1G1b~tl'Ue-JtltJ Steinernemo corpocopsoe 1'Um'lfl1tJfllJVl'Utl'UVl1.J1bblJltl1~lJ1.hJ'U Dorno furvo Wileman. 

m'ltl'l~'1JlJl'1J1m':iVl'1J?l1'tmvi~'1J1~ fl~~~ 5. (26-29 blJ~ltJ'U 2548 ru h~bb1lJbl~AlJ'i]tlmVltJ:iJth ~'VltJ1 '1J~tJ~). , 
eJ1:IJ'l B'U'Vl1&1..:j'1l' bb~ ~tl'U'W.:J~ b'i]~rul(9),J'U1 -btJn~ 2547. n11Utl.:JnVlb~'U~ltJ15n11'llJ?l11?1nVl'i]1 nVl'1J. Vl1.J1 125. IV 

" <II 'I 'I t.I I I 

tJVlA(ilcJtllfl'l..:jml~tJbb ~~1'VltJl\j'W'U6 2547 n11t1':i~'lllJl'1J1m'ltl'l~~lmfl'l~m1 BRT fl~.:JVl 8 l'UVl 14- 17 

~mfllJ 2547 b1.:Jbb1:iJ1(illJtl'U ~'Wm'lh ~~Vll(il~'ll~D{15Ti'J 

eJ1m B'U'Vl~&1..:j'1l' bb~~'Vl~Pfn~ '1JI.Wll ?f. 2547. m1flltJfllJVl'Utl'UVl1.JlbblJltl1~lJ'thl1'U Dorno furvo Wileman l(iltJ 

~115 'U . 72-84. IV rmtl1~'lllJl'1J1n1'l 11tJ~1'Ufll1lJn11Vl1.J11~tJbfl~tl'li1mb~~~(9),J'U1 " '~'1J1~" 'I!(ill.m~m'll~tJ 

tll'~lJ'thJ'U '1JVll.fl1~m'l1~tJ Vl'1J1~1'1~1 I.tI'l ~'U?f.:Jbb~~Vl'1JJ1if'U~'U '1 '1J(illm~n1'll ~tJ: i11bb~~;5ruVl'1J. 15-16 
'I \.I I , v 

lJm1fllJ 2547. h~bb1lJVll'UI.~\il?l 'i]'Ufl'lI"1~,mlJ':i 1'1J 

B1:IJ'l ?'U'Vl~&1..:j'1l' 'VllPfn~ '1JltJi11?f bb~~'i]1-:Jfi~n~ VjlJ'Ul'U 2548. ~11'VltJ1bb~~ \9I1'l1~~lWUtl~Vl'U€l'UVl1.J1bblJltl1~lJ 
'\l1if'U (Oorno furvo Wileman ). 111?f11bn~\9I'lVn~OJm.Jbmh 23(3) 58-67. 

B1m B'U'Vl~&1..:j'1l' 11b(il'1J ~'UVl1?11 bb~~'i]1~fi~n~ VjlJ 'U1'U 2547. tl1~~Vl6i1TV\j'V€l~?I11?1n(il btlVl1 'Utl~'i]lnVl'1J1'Un11 
flltJfllJVl'Utl'UVl1.J1 bblJl Dorno furvo Wileman (Le pidoptera : Limacodidae) 111?11'jbn~(9I'lv~'l~'i]tl lJ b n ii1. 

22(1) 1-9. 

'i]'j~fil'1n~ Vj:IJ'U1'U bb~~B1m ~'U'Vl~&1..:j.u 2547. n11iJtJe~btl'U1'll:Wtl~b'lJ(9I~~lfl~'Ubtl?lbVlm1?1'i]ln1X1e~Vr'U~ l.(iltJ?l11 

~lbb:l.m~tltl{n11.'UyJ€l?lbyJ\i1bb~~fl11tJ1b:iJ\i1. 1116'111 bn~\9I'lV~1~'i]tllJ bn~1. 22(2): 87-97. 

11b(il'1J ~'U'Vl1?11 B1:IJ'l B'U'Vl~&1~.u bb,,~'i]':i~A~n~ 'l"llJ'Ul 'U. 2546. tI'l~~Vl6i11'W'VB~?I1'j~lbblJ~ ~ tJ1~'1JD(il1'Un1'l, 
fl1tJfllJVl'Utl'UVl1.J1bblJl Darna furvo Wileman bb~~fl1llJbtJ'U~~~mb\i1'UbDtJ'UVl'Utl'U Dolichogenideo 

porosoe Rohwer bb~~lJl'U-W'JJ1(91V1'U€l'U Eoconthecono furcelloto (Wolf). 11':i?ll'lbn~(9I1'W1~'i]tllJbn~1. 

21(3): 19-26. 
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~'U~11J;nrui\lJV1N I 
n111;;';,liU1liJlJ' ~ ~\1 u~lnfj'!l~llJJ1tllh1u\f!rri, ~11 ~lJlum, fllVFllJLY'I~ Ul\tl ~17u.i'l\J~~!jl'1~ ~'n 45 

el1:lJ'a ~'U'Yl{61~oU bb~~?lilfl'U1 Vltl:lJ~'U'Yl{ 2546. Al1lJVI~lnVlmmL~~'1hl'l'ltJ1'Utl.:)biJ'Ut'U'I'leJ'lt:.J1i1~ ~'lVl'11il, , ~ 

nl ru~\Jm. Vl'Lh 105. 111 nl'a'lh~'U:lJl'lJ 1nl'lLh~~1tJ1 A'a'lnl'~ BRT fl~'l~ l'U~ 7 13-16 \?I~lA:lJ 2546 h 'lbL'a:lJ 
u '" ~ " 

1~iK?I tl1'l?l1'ULLnl ~'lVl'1IilL;gtJ'ltVllJ. 

ell:lJ'a ~'U'Yl{61~oU l'l'l ru~ lJVl 1n\9l~n~ bLfl~?lilA'U1 VleJ:lJ~'U'I'l{ 2546. t:.Jfl'UeJ'l?ll'l?lnlil~ln?ll 'l ?lnvr'lnnYl'U?I:lJ'Uh~) \il €l, , , 
b~'U Dermotophogofdes pteronyssinus (Trouessa rt) Vltll 108. 111 nl'a tl'a~'lJ:lJl'Ulnl'ltl'l~~lmA'l'l nl'l 

BRT flr'l~ 7 l'U~ 13-16 Vlmfl:lJ 2546 h'lLL'l:lJl~iK?I tl1'l?ll'Ubbfll ~':)VllIilL'VtJ'ltVllJ. 
eJl:lJ'l ~'U'Yl{61~oU 2545. nl'll~tJh iJ'U : fll1mll A'ill 

v 
LLfl~ LL'Ul'Yl1'lnl'l1~tJ Vlth 103-105 t'U 'l1 tJ'll'Unl'ltl'l~'1J~Jb :.s'l 

, , 
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ABSTRACT 

Repellency property of essential oils from lemon grass (Cymbopogon citrotus (Dc ex. 

Nees)), cinnamon (Cinnomomum zey/onicum (Buch.-HamJ Sweet) and clove (Syzygium 

oromoticum (U Merr. & L.M. Perry) against mealybug (Pseudococcus jockbeords/eyi Gimpel 

& Miller) nymph was tested. Those plant essential oils at variou s concentrations of 0, 0.05, 

0.10, 0.15, 0.20, 0.25 and 0.30% were applied for the bioassay as choice test and no-choice 

test The repellent rate was obseNed at 24 h after treatment. The re sult revealed that, as 

choice test, the essential oils of lemongrass at 0.2-0.3% concentrations showed the most 

effective %RI (repellent index) of 70.6 to 73.1 %, followed by the essential oil of clove and 

cinnamon, which presented %RI of 38.6 to 62.3% and 28 .2 to 65.9%, respectively. As for the 

no choice test, essential oil of lemon grass was the most effective to repel the laNae of the 

mealybug with 93% repellency, compared with 47.7% of the control . 

" Keywords: repellency, essential oil, mealybug nymph 
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lhJ'UVlmJ"l~lVltJ'illnnl'UV'I~ LW~tl'Ul'lJtJ 1l'ltJ~Al %RI Lviln'U 38.6-623% ll~~ 28.2-65 .9% (i1llli:llv1'U
" 

~l'Unl"lVl I'l ~tl'llb 'U'UhJlJvn:n~tln 'I'l'UllJll:i'UVltl1J']~lVltJ 'illn VldA~lh'Uv1 24 .rrl1ll'l (\llJl"lfll~~lB tl'U 

'lJtl-1l'l'l~mLu.:J1vllJlnv16'f\71 93% 'lJru~v1n~llAl'UAll6'fllJl"lfi lJ5vl"ll nl"ll~Lviln'U 477% , " 

o 0 

ATUl 

l~tl'U -ul.:Jm~'lJtl'lnl"lLn 'U L~ml:i'U,ruJ~Vli\'1Atl'U.ul'l(Jll1\71tJa\tl-1~l'U -Ul.:J f)~LL~'1 nl"lu~nl~AtlCJlJf)~ nl~v1 

LL u'Utl'U Bn~'1nl "lU~ nl:i'U;;hU~VlA-ll:in 'il:&Y;'lJ5'Uu~ n ~lll!ih tJ v1-lS'U :;J.:J LU'U6'fl LVl(i1vh11XlJ AlllJVl~l nVlm CJ
" " , 

1'U'lJU(7}'lJmLLll(l.:J?1vmJW1lu~Vli:l.:J ~(\lAru lvlLLn L'I'l~ mLU-l ~-lL'I'l~mL'U'l LU'ULLll~-lUln\7l\7lEitn'U l.:JP1 
'-i..... 'U '\J 

Hemiptera ~l n nl"li:1l"ll'ill 'I'l~mLU-11'ULL\J~.:JU~nl:i'Ui:1lu~Vli\-1 ~~"'~U L'I'l~mL{J.:Jv1L.ulVh~ltJJJ'Ui:1lU~VlA-l 5 

'lJu\7IlvlLLn L'I'l~~mU'I~L~~.Jl L'I'l~~mU.:JmCJ LV-l~mLU.:J~'lJll'l'l L'I'l~mLU.:Jll~~~ntl LL~~L'I'l~mLU'I~LVll ('lJ~m
\l 

LL~~'lJJJCJ'I'l"l, 2555) 

l'l'l~mL{J-1JJ'Ui:1lU~Vli\-l~LVll , Pseudococcus jockbeordsleyi Gimpel & Miller lU'UL'I'l~~m{J-1~ 
?!~l.:J AllllL~ tJVllCJ(;) 8JJ'Ui:1lU~Vli\.:J"l ~ (;)Uul'Unm.:J O'l"l'U LL "l.:J LL~:; L U'U(ll tJ~'U5~lJyhmVll "lVl~l nVlmCJ, , 

"llll~.:Jl~\7Itlnl~u"l~v1u (Muniappan et ai, 2009) LU'ULLlJ~.:JUlnl'l\71 i:h(;)l"lul-UAtl 'U.ul.:JLLU'U ~lu.:Ji:h(;)l~·
" " 

L VlltllJ'lJlJ'I'l ffi 'lJLL{J.:J ~'lJ llU nA~lli:h (;)l vll'U.ul.:J~l~llJ L~'UUU.:J L~ tJ.:j nmh'Ul'Ulll n L~'UL~u.:Jv1u ~lCJ?h 'UVltl.:J" , 

CJllnlll~'ULLU.:Jvll'U.ul.:J~l~l (Miller et ai, 2002) 'I'lUnl"l"l::;ul\7lYhlu1'U~'Uv1~u~n:!J''U~lu:;Vli\.:J 1\71tJl'l\71 
\J " 

J-IL~tJ.:j'illn~l'Uvi l.:J '1 'lJtl.:Jvh vh1Viu~Llruv1f1nvhmCJlJi\nl'lru::;~l'lu n~ L'Ii'U 1ULU'U~\7I~LVl~tJ.:J LL~~'\Jl.:JA~.:J
\J , 

iiAnl'lru~8'U ~~U\7lL~CJl U~~~l.:J ('lJ~m LL~:;Aru:;, 2552; Ltl.f1ll'l, 2553n) Ll'lmQ'I'll:;1'U-Ul.:Jf)~ll~-:JVl~m-J'U 
~'HU'ULl~l'Ul'U LV1~mLU.:J(\l1Jl"lfl']:;'Ul(7}'ill n~Vl~-:J1ucJ.:J~n~5'Ulm\71 CJnl"l~\7IlU nUA'll vitl'UvY'U5, m~Ll?!~ll 

l 'il~ '1lL~Ullil'lJ tl.:JJJ'U,h,1:;VlA-l ([tl.f1ll'l, 255 3'lJ) 

Ll'UlVll-:Jnl"lutl.:Jn'Ufh~IilL",~~mlu-:JlJVl~lvl51vlLln 15L'lJVlm"llJ ~l1515n~ Ll;;1:;?!l"llAlJ ln1j(i)"lm 

:!J'm~tl n 1-if(ll1lAffi 'Unl "l nl~l'll 'I'l ~mlU-1 vh nl"lVllili:'ltlUU"l:;~Vl6m'l'l ?!l"l'l.ll LLlJ~.:JU"l::; l[]VlV;'UVll.:J1UU tl.:J n'U 

nl~lill'l'l~mlU.:J1'UJJ'Ui:1lU~Vli\.:J~.:J?!l"llAlJvh.rr 1vl LLn thiamethoxam, imidacloprid (~LVl'l'lLL~:;'I'll.:J~nl, 
2554 ; 'I'll.:J~nlll;;1 ~ Aru:;, 2552) ~.:J nl"l1-if?!l'i lAlJS'U cJ.:JlJ~~m::;vru(;)tl~.:J LL llil~tllJ LL~ ~ LLlJ~.:J ?1(i)"l5'i ''jlJ'lJl~

" 
'illlO.:JLL'UllUlJnl'id')l'lfllllla\l'UVll'Ul'lmll'iLfllJ 'lJtl-:JLLlJ~-1~nvllCJ (Hoffmann and Botha 2011) 

v1ltl8l.:J l 'Ii'U1'UU'i~ L Vlfll VltJ:W"lltJ-:Jl'U nl'il;'1~l.:Jflllllvll'UVll'U'lJtl'l L'I'l~tJ m::;llillil~Jl\ill~vitl?!l"l lAiiL~ Btl A . fl. 

1970 LliltJ Pon~prasert and Weerawat (1979) 

LL 'UlVll.:J l~ tl n 1 Vlll1'Unl"lU tl.:J n'Un l ~I'l ~B nl"lUl6'fl"l(l nlil'lll nYl'lJ1Jlt-ifAluAll lLlJ~.:J?1Iil"lYl'lJ l vJtl 
, \l 

Vll'l LL Vl'U nl"l1-ifi:'ll"lLAlJ~-1LA"ll ::;~'Utl n 'Ill n'll:;-Ul tJ~lilnl"lUl L -ifl6'fl"lLAii"l nl'll-:JU"l::; LVlflLL~l 6'fl"l?! nlil 'ill n'Vl'IJcJ.:J 

i:'I(1l tJ (;)lLvi\~l vh1Vl1~ dll'l~l'I(i)nf1l.:J1'U~.:J lL llil~BlJ Ll~~iiAllllLu'U~l'I~ tl~lill L~ tl(i)ri'U~ l ~nv1l tJ (Yr'U61il 1, 
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, ~ ..J : , 

'" ~ t' , :, " i<', 1..' ;; 't J ~l I: 

LL~~~(l~, 2546; Shaaya et 01, 1997) Grainge and Ahmed (1988) 11tJ ~l trhn:l?lnV1'1l1nV;'IJ 
. < v 

LJ'i~nuUvll tJ(l11LJ 'l~ n i!l1J LA~dJ1ndJ1CJVi uu n'l'\l151u~LJ'lJ u~(1111~ (11 'i~l VI ~un1'icJU cJ1fil'i L'Il~t\! Lii1UlV1'lJ u~LLdJ (l~ 

LL(l:;'ViUl1 iiv~'lJmnnll 2,400 '(j'uV1~ii~1.:f~mLdJ~~ (Khater, 2012) lV1tJlJ1iJuVlum ~ LVltJ'Il1ntJAl~LJ ~?l ii 
" 

LJ1~~'\I15m'Vilunl1~lVlUuum~Vl~n (U'UVl8l LL~tP1~'Vi11ru , 2549) t11iJuVlum~LVltJ'\lln lu'IJ~vl~ (u1V1tJ
" " 

LL~t~~'\i'111ru, 2551) ?ll1?lnV1'1l1mdJ~V1?l~LV1l (1ii1tJ1 LL'fl~Aru~, 2546) V1u-l~-l ~L~tJV1 ('\l1-lA~n~ LL~~Arut, 
2548) ~n~ml c1m'Vifil ~mL'Vi1l ('Il1-lA~n~ LL~~Arut, 2551) tJAl~LJA?1 (i,'\lb 'llLL~~ A ru~, 2553 ) LL~~ 

" 

;;llVl~Unl1Ht11iJUVludJ1~LVltJ'\llnY;'lJ ?1:l.jU1'Vi1L ~mJu-lnUn1:DA L'Vi~mL'u-l (~V1),j'Vn LL~~Aru~ 
2556) lA'i1tJ-l1td1J1iJuVlum~LVltJ'\llnl'l~lA~thu mJL'lJtJ LL'fl~nlU'Vi~ iiLJ1~~Vl5m'VilUfIl1~lAlriuU 

'U 

LL1,'\~vllL~dJltJ (Boonplain et 01, 2012) fil1ii1n1.:f1 A .f-l&-liilVl~LJ1~?l-lAL~u~n1.:flLJ1~~Vl5m'W'UU-lt11iJu 
'\.Ium~VltJ'\llnVl~lA~thu uUL'lJm1,'\~nlU'Vi1,'\1mLJ'lJu-l?l111~vll ri UU'lJ u-lL'Vi~tJ LLU-l~LVll 1AtJfil1VlV1'flu-l LLU1J 

" " 

Vllfil1LilmlU1ldJv1lL~dJltJ'lJu-lL"~~mLU-l~LVll (Pseudococcus jockeords (eyi Gimple & 

Miller) ':\JlnAUlJU~lu~Vlii'-l1UL'lJVl~lV1m:;U-1 f11-1 LVl'VidJVllUA1dJlLvim'~dJLJ~lJlru 'Ibm1L'Vil~L 'Vi~tJ 1U. 
Vlu-1UBlliifil1?ll'lJll'IJ1LVlA 1 U 1~fjfil1(:.,J~VlY;'IJ Aru~LVlA1 U 1~tjf1l1Ln~m ?1f1lUULVlA1 U 11,'\ U'Vi 1:;\ludJLnAw~'1 

AruVlVl11mV1m~U-l 1AtJl-liYlnVlu-1 ui;1~m::;L~tJuLl1tJl?lV1 LtiuulVl11 t.11v1T~iuu~u~ 2-3 mlmUrtl1VlV1?luU. , 

LJ1::;~Vl5m'W'lJu-1JllJUVlum:;LVltJ1u1LJ?ll11~~u1 U 
'U 

... 
nl'WnV1tlll1'U'Vlum~b'VW 

fil1AV1 L~u nYl'IJ?1dJ'U1'Vi1v1Hfm1VlV1r:1 u-lL~u n1:DV1 L'W ~c.IbLU-llJU ;;llU:;Vlii' -l~LVl1 (Pseudococcus. 
jockbeordsleyi Gimpel & Miller) 1ldJ 3 'lJuV11Abln~ul'l::;lA~01U?lV1 (Cymbopo§'on citrotus) L'IJ~un 

" 
uUL'lJtILlVl'l (C/nnomorTwm zeylonicum) LL(l ~ V1unVldJllVl'l'IJu'lfilU'Ym (Syzy§'ium oromoticum) mvhlVI 

\J \J 

Ltiu~uL~n1 LLr:I::;t.11mn~uJ1iJuVlum~LVltJvllmA~u'l?1nAJllJUlV1tJ15nl1n~uA":ltIJ1 (water distillation) 

LtiuLl'fl1U1U 3-6 4l1m 'IlUlvl~lUvlL'UuJ1iJuVlum~LVlCJJ1nYl'IJ?ldJulvl'l b~lUvlLtJut11lJUVlum~LVlCJil1nV;'IJ, 

I'IdJUh'fru11LJLnu~n~lvluruVl[)iilO-12 °c L~uH1Um1VlV1~tl-l~u1 U 
, , \J ~ 

nl1Vl \1l;;ifJU LbuuiJ'VI1,:n~eJ n (choice test) 


vllfil W1V11,'\U-l LJ1~~Vl5m'Vi'IJu'lJ1iJuVlum::;LVltJ':\Jln-W'IJ1u1LJ?l111~ LLUuiiVll-lL~un 

\J 

m~ L~tluLl1tJl?lV1~dJluJliJuVlum~LVltJ'\llnVl~lA~01U filU'V'lr:l LLr:I~uUL'lJtJ ~Al1dJl.vdJ-UU 0.05,0.01,0.15,
• \J 

0.20, 0.25 LL1,'\~ 0.30% lV1C.Jl-if 0.3% 'lJu~ tween-20LtJw;n1'lhtllum"H.J!;1dJ lV1tJ~dJUlU 1 UlVi LLA1~-11V1 

U Vi'll 'UvI ~dJ uruVl[):iJVlu'l1'ULl~i,'\~AlldJb';;dJ';;U 11'lH~m~ru::;Vl1'ln'L!';;1:l.dlut1nm::;~~CJUl:U::.Jl i:'lV1v1 LtJU'IJV1 , " . 
l0?) 
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ll tJ' 1 ', Jt: "' ., " 1 , . L :; 

m:::(;]l 't1 "'h'l bl61::.; ai'(;]r.h n~ rJ'I'4JlltJe:h'IJ11U1'1l1~ El'i::';U1tJ El1nlP1 l~tJ ai'TEl'ElUlVI ~mlU'I ~lVl 11l'mll '1 n~'El'l 
~l \m.J 20 -25 Alvi'Eln~El 'l u'UVlnl1J'El{l~'U~nl'il~ ~ 24 i lLlJ'I ll~:::U11J1fh'UlruVl1A1v1'IJUnl 'i1~ 

(repellent index: RI); (Pascual-Villalobos and Robledo, 1998) l(;]tJH'~(i)'i %RI = [(C-T)/(C+ T)]x 100 

(L~El C AmU'El{L~'U~nl'iL'ihhJvn1'U'IlV1AlUf)11 LL~::'; T A'Elnl'iloU11u'vn1'U'qV1VlV1~El'l ) 11'1lll\J'Unl'iVlV1~'El'l 
v 

llUU CRD ~ 3 6(h nl'iVlV1~'El'l 

nl'JVl(;]61ElUllLJLJlli~Vll'll~e:ln (no-choice test) 


Vl1nl'iVlV1(;'1'El'l U'i::';~Vl5f11Y'I'IJ'El'lJ1~'UVltl1J'i:::lVltJ~ln~'U1mU(11'i1~ LL UUh;lJVll'll~'El n lV1tJu1 

\J 

l~\J~lW'1'U6n~1'1 13 em (1'1 3 em ~'iEl'l1i11tJn'i:::(;]1~Y'l1'1 ll(;'1:::ai'(;]c.hn~'El'l'\J~ 1[J~1'IJ11U1'1l~'El'i:::U1tJ
\J \J , 

'Ellnll"1 l~tJai'lri'El'UlYi~mlU'I~lvnHnm-.1n~'El-.1 ~1'Ul'U 20 -25 ai'lvi'Eln~El-.1 UUVinLUEl{l~'Uv1nl'i 1~ ~ 24­

-B'll lJ'I 11'lll~'Unl'i'VlV1~El-.1llUU CRD lJ 3 .J1nl'iVlV1~El'l 

11'lll~'Unl'iVl(;]61'El-.1ll1JU CRD (completely randomized desi~n) ll61:::U1.;]'Ell;J~~1~1~'IVllJV11J1 
llfl'i1 :::v1Al1lJ ll\i1 nvi 1~Vl1~?1~ ~1V1 tJ1,;] nl'illfl'i1::';v1Al1lJ IIU'iU'il'U (AN OVA) l U~ tJ'U \YltJ'UA llG~ tJ ~l tJ15nl'i 

DMRT (Duncan's new multiple ran~e test) ~'i::,;v1Ufll1lJl~mj'1.J 95% (p <0.05) 1I?ltJ1-ii1u'iLln'ilJ 

~ll~~'iU SAS 
\J 

tJ 6'1 bU:\::;l '" 'Ill'i ru <l!-J 6'\ nl'iVl V'l6'\B 'I 

nl'i'VlV'l?lElUU'id'Vl5f11Yi nl'i1~'lJEl~J1111.JVlEl1J'i:::l VltJ~ln(i):::lfl~,j1'U 'ElLJl'1.ltJ ll~::: nl'Uvm v1Elai'lB'El'U 
\J 

'U'El-.1lYi~mlU~~l 'Vl1 l~tJ nl'iVlV1~El-.1ll 'UUlJVl1'1 b~Eln(choice test) 'i:::Vl11'1 n~lJ'VlI?lb"l'ElLJ~ihJll11.JVl'El1J'i::'; l'vW~l n, , 

Y1'1.lnUn~lJAlUAlJ (0.3% 'U'El'l Tween-20) Al1lJloUlJoU'U 0.05,0.01,0.15,0.20, 0.25 ll61::.;0 .30% Yi'Ull ~ , , 

24- illlJ'I J1~'UVl'El1J'i::'; lVltJ~ln \i1::.;lfl~011.J ~Al1lJloUlJoU'U 0.2 -0.3% ?ll1J1'ifll~vll eJ'El'Ub'V'i~mlu'I1Ji'1J1 n 

~~V11I?ltJJJfi1 %RI (repellent index) lVllnu 70.6-73.1 % 'iEl'l~-.11J1AEl J1JJ1.JVI'El1J'i::';lVltJ'llnnl1.JYi~ ll61::'; 

ElUl'1.ltJ lV1tJlJfh %RI l'vllnu 3j.6-62.3% ll~::'; 28.2-65.9% mmhvl'u (Fi~ure 1) ~l1.Jnl'iVlVl61'El'lll'U'Uhi 

lJVll'll~'Eln (no- choice test) 11.Jn~lJV1I?l?!'ElLJ~lJJ1~1.JVI'El1J'i::';LVltJ~lnY1'1.lfll1lJloUlJoU1.J 0.05, 0.01, 0.15, 

0.20, 0.25 ll~::'; 0.30% V~'U11J1JJ1.JVI'Elm::';lVltJ~ln \i1::.;lfl~th'U ~ 24 il1m ?!l1J1'ifll~vllri'El'U'U'El'llYi~tJ 
u,j-.11Ji'1J1n~(1VllV1tJlJfh()'I 93% 'Uru::.;~mllJAluAlJlJ5\i1'ilnl'il~lvhnu 47.7% (Table 1) ~-.1?111J1'W(1'iU., ., \ , 

lJi'11J111uvmm::';lVltJ~lrFl::';lfl~th1.J JJU'i::';~Vl5 .fIl"~1'Unl'il~l'V'i~ml,j'llJi'~~(1V1 ~'I1.JEln'llmi 'ElVllJYi'i ll(;'1:::, , 

flill::.;(2556) m'l::'; Boonplain et 01., (20 12) ~'i1tJ-.111.J11J1111.JVlEl1J'i::;lVl tJ'lln(?)::.;lfl~th'UJJth::';~Vl5fl1Yi11.J 

nl'i'!lll ~'Ivllritl'U ll~::.;ai'll~lJltJ'lJtl-.1lYi~ml,j-.1~lVl 1~n~ltJ 1l?ltJiifll LC so lVllnLJ 0.37 U61::: 1.82% 
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\i1llJ~lAU bb[l~ cJ,:&tJ';l~~'Vl5mV'l1 'U nl';l1~b~{?l bb[l~b hium1vl~lmJ1J %RI bvilnu 662 bb[l~ 60.1% 

\i1llJ~lAU ~';l-l Ar1n ~ bb[l~fH1J~ (2548) 'U~n~ln.;1Jll.l'U'VI€lm~b'VIcJ\ll nVl~lrrjul'UcJ'l1JU';l~~ V15 m'V'11U1l';l~.h 

~mll~.:dlAlDd 5nal'w (Phuakbuakhao and Soonwerea, 2010; Pushpanathan et 01,2006) 

~ 100.0 1:% cinnamon :::: clove "" lemon ~rass 
cr:: 

~ 
x 75 .0 

73.1 720 70.6 

<lI 
1J 
S 
C 
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~ 
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25.0 

0.9 
QQ 

~ 0.0 
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':':~~'2'. 

·25.0 
I 

J 0.05 
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Fisure 1 Percenta:;e of repellent index (%R!) of essential oils of medicinal plants from 

cinnamon, clove and lemon :;rass at va rious concentrations at 24 h a:;ainst mealybu:; 

(Pseudococcus jockbeords/eyi Gimpel&Miller) nymph by Choice-test 

Table 	 1. Percenta,?e of repellent of Mealybu,? (Pseudococcus jockbeords{eyi Gimpel & 

Miller) on okra treated with essential oils from lemon :;rass clove and cinnamon by 

contact method (no-choice test) at 24 h 

v 
% Repellent 

EssentiaL oils ------------------------------. 
% Concentration 

65 .9 

~.8 9.8 

.(f8- ,,,,-,:illl u.'-----.---~ _~;"";'"J.lUlL_.----.-£-(A<~C 

500 
Q6.0 

025 

62. 

0.30 

of plant 
0 O(E 010 015 QA) (2) Q3) 

Lemon grass 47.7±14.0A 70.6±4.7A 6S.1±5.3A 70.6±2.3A 76.5±0.9A SL1±9.6A 93.0±6.1B 

Clove 47.7±14.0A 51.6±9.6A 59.0±12.1A 67.4±l1.SA 74.2±S.7A 78.3±7.2A 75.1±3.3A 

Cinnamon 47.7±14.0A 62.5±S.8A 59.9±6.1A 64.5±6.4A 75.2±6.2A 70.7±5.6A 76.7±2.0A 

%01 26.71 21.07 22.45 24.25 25.13 32.51 23.21 

I I Means in column followed by the same capital letter were not sisnificantly different (P:O.OS) accordins to DMRT. 
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1~~1~u'ULV'l~(JutJ-l1~lJl n~~{?llv\CJ1JAl %RI (repellent index) Lvil nu 70.6-73.1 % ~ltlf1l ';l V1{?l[lU-lbbUU 

1:W1J'Vll,:n~€ln (no-choice test) y~UllJll1tlVlum~LVlCl~l n \il~1f1~Ultl CfllJl';lQ1~i11~u'U'lJ€l_1L'W~mb'1l_11 ~ 
lJln~"{?lL~tlntl LVltJCfllJl';lC)[lVlf1l';lL <UT'vhmtJ 1~Ci_1 93% 'Uru~~n~lJf1lUf1lJiJ f1l';lL<UlvllmCl 50% lvhJ'U, 	 , , 
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Effectiveness of Essential Oil Formula from Lemon Grass in 
Controlling Mealybug (Pesudococcus jackbeardsleyi Gimpel & Miller) 

by Direct Spray Method in Insectary 

Jarongsak Pumnuan*, Audompom Boonplain, and Ammom Insung 


Faculty of Agricultural Technology, King Mongkut's Institute of Technogy Lakrabang, 

Bangkok 10520, Thailand 


Abstract 

Tbis study investigated insecticidal activity of essential oil (EO) formulas from lemon grass (Cymbopogon 
citratus), cinnamon (Cinnamomum bejolghota) and clove (Syzygium aromaticum) incorporated with 
different mixtures, against mealybug (Pesudococcus jackbeardsleyi). The study applied RCBD with direct 
spray method for 6 replications of 6 treatments. The examined EO formulas included lemon grass EO 
(2.0%), lemon grass EO (1.5%)+clove EO (0.5%) and lemon grass EO (l.5%)+cinnamon EO (0.5%). The 
mixtures were incorporated 2.0% petroleum oil. In addition, imidacloprid insecticide (recommendation 
rate), 2.0% petroleum oil, and water was also examined and compared. Initially, 500 mealybug nymphs 
were cultured on 1 mouth oil in-pot planted cassava for each treatment. On day 15 after cultivation, the first 
treatments were conducted, while the second treatments followed a week later. The insect survival counts 
were performed weekly after the treatments for 7 times. In general, no significant differences among the 
treatments were observed. In particularly, less than 30% of the survivals were found after the second sprays 
in all treatments, and zero insect counts were obtained in the following 3 weeks. In water treatment group, 
no decreases were observed, instead more than 3-time increases were found. In addition, the results of EO 
phytotoxicity examination showed no significantly different negative effects from all formulas on the 
treated plant when comparing to the water treatment. 

Keywords: lemon grass, clove, cinnamon, petroleum oil, phytotoxicity, cassava 
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ABSTRACT 

This study investigated insecticidal activity of essential oil (EO) formulas from lemon grass (Cymbopogon 
dtratuSi, cinnamon (Ci'nnamomum bejolghota) and clove (Syzygjum aromatjcum) incorporated with petroleum oil 
as different formulas, against mealybug (Pesudococcus jackbeardsleyJ). The study applied ReBD with direct 
spray method for 6 replications of 6 treatments. The examined of EO formulas composed of lemon grass EO 
(2.0%), lemon grass EO (1. 5%) +clove EO (0.5%) and lemon grass EO (1.5%)+cinnamon EO (0.5%). The 
mixtures were added by 2.0% petroleum oil. In addition, application of imidacloprid insecticide 
(recommendation rate), 2.0% petroleum oil, and water were also examined and compared. Initially, 500 
mealybug nymphs were cultured on 1 mouth old in-pot planted cassava. On day 15 after cultivation, the first 
treatments were conducted, while the second followed a week later . The insect survival counts were performed 
weekly (for 5 times) after the treatments. The results showed no significant differences among the EO formula 
treatments. In particularly, less than 25% of the survivals were found after the first spray in all EO formula 
treatments, and disappear insect was obtained in week 5. In petroleum oil and imidacloprid insecticide 
treatments had significantly different survival percentages (15.8 and 7.1%, respectively), where, in water 
treatment group, no decreases were observed. Besides, the results of EO phytotoxicity examination showed no 
significantly different negative effects from all formulas on the treated plants when comparing to the water 
treatment. 

Keywords: lemon grass, clove, cinnamon, petroleum oil, phytotoxicity, cassava 

1. INTRODUCTION 

Mealgbug, PseudococczIB jackbeardslyj (Gimpel & Miller) is a polyphagous species of neotropical origin that 
extensively attacks several crop and ornamental plants [1]. Normally, mealybugs are small wingless piercing­
sucking insect pests, naturally covered with white powdery or mealy wax secretion [2 ,3]. Principally, damages 
a re usually a result of sap removal and toxins causes by the insect injection. Besides, indirect damages 
associated with sooty mold growth caused by honeydew stains on plants are commonly found [4]. In addition, 
diseases related to virus transmission are also a major threat. In general, feeding damage can cause yellowing, 
defoliation, growth reduction, and death. The occurrence of honeydew and sooty mold usually reduces 
marketability of the plant products [5]. Mealybugs are naturally protected from insecticide sprays by their 
sedentary habits (making them less likely to contact pesticides), sheltered feeding locations (under leaves, at 
plant nodes, or on roots within the soil) and particularly the water-repellent waxes that cover their bodies [6]. 
Unfortunately, mealybugs are easily resistant to insecticides regarding the high reproductive capacities and 
multiple generations in a year [7]. 

Therefore, many naturally extracted insecticides have been studies and developed with a conviction of 
discovering effective alternative insecticides against the insect. Recently , many reports demonstrated the effect 
of plant extracts in insect pest management. For example, Gramineae and Rutaceae plants were used in 
controlling Mediterranean fruit fly (CeratJ'tjs capjtata) [8,9]. Aqueous leaf extracts of Eucalyptus globulus, 
Odmum sanctum and Pjper betle were examined against mortality of nymph and adult of mealybugs 
(MaconelJjcoccus hjrsutus) under jn vjtro conditions. The finding showed that the extracts of E. globules 
extract killed 100% nymph and adult after 3 and 8 days after treatment [10]. In addition, the EOs of lemon 
grass , clove and cinnamon considered insecticide properties to controlling mei\Jybug in laboratory [11,12,13]. เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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Normally, essential oils are applied in insect pest management by various methods such as direct spray, 
residue contact and fumigation [14]. 

The objective of this study was to evaluate effectiveness of essential oils; lemon grass (Cymbopogon dtrates 
(Dc.ex.Nees)), cinnamon (CI'nnamamum bejolghota (Buch.-Ham.)Sweet) and clove (Syzygjum aromatjcum 
(Linn.)) against adult of mealybugs (Pseudococcus jackbe8J'dslyj (Gimpel & Miller)) by using direct spray 
method in insectary condition. 

2. MATER.IALS AND METHODS 

A. Stock culture ofmealybug 

The tested insect, Pseudococcus jackbeardslyj Gimpel & Miller was cultured on pumpkin in the laboratory 
of Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut's Institute 
of Technology Ladkrabang (KMITL), Thailand. The adult colony was originally collected from a field in 
Chachoengsao province, Thailand. 

B. EssenUalojls and petroleum ojl 

The EOs used in this study were pure EOs from leaf of lemon grass (Cymbopogon dtrates (Dc.ex.Nees)), 
leaf of cinnamon (Cjnnamamum bejolghota (Buch.-Ham. )Sweet) , and flower bud of clove (Syzygjum 
aromatjcum (Linn.)), purchased from Thai-China Flavours and Fragrances Industry Co., Ltd. (TCFF). The 
petroleum oil was Sunsoil® formulated by Sun Siam Co., Ltd. 

C. Experjmental treatment 

The study applied RCBD with 6 replications of 6 treatments (T). The experiment was conducted in 
insectary, and the tested EOs included Tl: lemon grass EO (2.0%) incorporated 2.0% petroleum oil, T2: lemon 
grass EO (l.5%)+clove EO (0.5%) incorporated 2.0% petroleum oil, T3: lemon grass EO (l.5%)+cinnamon 
EO (0.5%) incorporated 2.0% petroleum oil, T4: imidacloprid insecticide (0.15%) (recommendation rate), T5: 
petroleum oil (2.0%), and T6: water. 

The treatments were cond ucted on cassava planted in pots. The trees were proximately 1 meter in height. 
A total of 500 mealybug nymphs were artificially spread on the tree for each treatment. On 15 day after the 
cultivation the number of existing mealybug was observed before the first treatments. In this study, the 
treatments were conducted 2 times, on day 15 and 22 (7 day after first treatments). The insect survival counts 
were conducted weekly after treatments for 5 times. 

D. Phytotoxjdty test 

Phytotoxicity of the treatment were examined on day 7 after the second spray by using the following 
phytotoxicity levels, 5= 81-100% leaves with brown strips, 4= 61-80% with brown strips, 3= 41-60% leaves 
with brown strips, 2= 21-40% leaves with brown strips, 1= 1-20% leaves with brown strips, and 0= no 
observable brown strip. 

3. RESULTS AND DISCUSSIONS 

In general, the results showed no significant differences among EO formula treatments, particularly, less than 
25% of the survivals were found after the first spray, and no survivals were obtained in week 5 after the 
treatments. On the other hand, 68.9 and 49.9% survivals were found after the first spray of petroleum oil and 
imidacloprid insecticide, respectively, while in week 2, 3 and 4 after the treatments the number were at 37.9-38.9, 
22.8-26.3 and 14.2-15.8%, respectively. Besides, relative fluctuate populations were observed in water treatment 
group. In week 5 after the first spray, the significantly different survivals among the groups treated with water, 
petroleum oil, imidacloprid, and EO formulas (92.9, 15.8, 7.1 and 0.0%, respectively) were appeared (Figure 1). 
Recently, there were many reports regarding the exhibiting toxicity of plant extracts and EOs against behaviors 
and mortality of mealybug. For example, the aqueous leaf extracts of Eucalyptus globules, Odnum sanctum and 
Pjper betle were found increasing mortality of nymph and adult of mealybug (J\lJaconelljcoccus Mrsutus) under jn 
vjtro condition [10]. In addition, [15] reported that treatments of plants-derived essential oil products from 
Flower Pharm (cottonseed, cinnamon and rosemary oils) and Indoor Pharm (soybean, rosemary and lavender 
oils) resulted in higher than 90% mortality of citrus mealybug. [11,12,13] studied the effectiveness of lemon grass, 
clove and cinnamon EOs incorporated with petroleum oil against nymph and adult of mealybug (P. 
jackbeardsleYl) by direct spray in laboratory condition. The results showed LC50 ranged from 0.23 to 0.43, and 
l.82 to 3.09% in nymph and adult of mealybug, respectively. Similar results were also reported by [16] in which 
petroleum oil incorporated with insecticide demonstrated significantly higher insecticidal activity against brown 
planthopper when comparing to applications insecticide or petroleum oil alone. [17, 18] reported that mealybug 
potentially developed high level of resistance to insecticides, particular methidathion and imidacloprid. 
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As for , the results of EO phytotoxicity examination showed no significantly different negative effects of all 
EO formulas on the treated plant when comparing to the water treatment. In particular, all treatment showed 
zero phytotoxicity level with no observable brown strip on the treated plants (Figure 2). Normally, applications 
of EOs on plants could result in various observable damages such as browning symptoms, burn, degermination, 
defective seed growth, or defective radical elongation [19]. The levels of damages usually related to the exposure 
duration, concentrations and types of the EOs. However, appropriated treatments usually presented no harm of 
the treated-plants in that [20] reported no phytotoxic symptoms were observed on grape leaves treated with the 
citrus essential oils, while considerably low phytotoxicity was found in the essential oils of lavender, thyme­
leaved savory, and mint treatments. The highest phytotoxicity was observed in the basil oil. However, in these 
studies no phytotoxic symptoms were observed on cassava leaves treated with all treatments. 
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Figure 1 Survival percentage of mealgbug, Pseudococcus jackbea.rdslyi (Gimpel & Miller) after treatments with 3 EO 
formulas and comparing to the 3 control groups, LG-PO = lemon grass EO (2.0%) incorporated 2.0% 
petroleum oil, LG-CL-PO = lemon grass EO (1.5%)+clove EO (0.5%) incorporated 2.0% petroleum oil, LG­
Cl=PO = lemon grass EO (1.5%)+cinnarnon EO (0.5%) incorporated 2.0% petroleum oil, IMI = 0.15% 
imidacloprid insecticide (reconunendation rate), PO = Petroleum oil (2.0%), and WA = water group. 

Table 1 Phytotoxicity of the cassava plant after treated with 3 EO formulas and comparing to the 3 control 
direct method. 

symptom 

= lemon grass EO (2.0o/rry. incorporll.ted 2.0% petroleum oil, LG-CL-PO = lemon grl\.~s EO (1.5%)+c!ove EO (0.5%) incorpol'll.ted 
2.0% petroleum oil, LG-CI=PO = lemon grass EO (1.5%)+cinnamon EO (0.5%) incorpo1'l1.ted 2.0% petroleum oil, HvII = 0.15% 
imidacloprid insecticide (recommendation 1'I1.te) , PO = Petroleum oil (2.0%), and WA = water group. 
2/ Phytotoxicity levels, 5= 81-100% leaves with brown strips, 4= 61-80% with brown strips, 3= 41-60% leaves with brown strips, 2= 21­
40% leaves with brown strips, 1= 1-20% lei1.ves with brown st rips, i1.nd 0= no observable brown strip. 

4. CONCLUSION 

Insecticidal property of EO formulas against mealybug was evaluated by using 2-time direct spray method 
in insectary . The EO formulas of lemon grass, cinnamon and clove at 2.0% concentration incorporated with 
petroleum oil were found highly effective in controlling mealybug since a complete mortality was observed in 
week 5 after the first spray . The comparative study presented that the insecticide (imidacloprid) at 
recommendation rate (0.15%) and 2.0% petroleum oil caused about 92.9 and 84.2% mortality. Data obtained 
are very useful for controlling of cassava insect pests in the field condition. 
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D 'VI,r~~h~'U)€J~fl1dLL?I\il-'lfl1)t/):::~'cl~/fl1)"El"ElmL'I.J'I.J 

!A 
D 
D 

.... 
... u .. 

~G'l~.nru'f1 

",,r-'l~mJeJ'UehUT~ 
d d tV .q 

LeJnt11'J'Jl EJfl::: I.'i:l EJIil LflCJ1nU"ilG'l'tfYi, 
OJ OJ d 0 1 'I ~I'" d

beJflG11'Jnl"i'!J'i:l'W'U1'WEJUI'l1'!Je.J tJm~'l '.i~LVlI'1L1.JU1UEJU 

A1'Ua1u'\.J':i:::1.Vlr'11:VlEJ 

o mnt11';i'!Jm'\.J~(/UbL'\.JG'l~'.h~LilVl'Um~Vl5 
~ Lf)fl6'll'J~\.J'l ~qJq!11m.J~V1B ~1L1.Jl\.h~mi'l' LL~\l~~'Elfffl1~tJ~ 

r:;t • I ~ ,,~, d ... ~ ~... ~ ... ., ,
LYJ nl) u"i:::\il'\-J~\.J LlJLFlEJ I:J tJ'!JeJ':i'UaVlLitJm/a'U.,°t95'U ~';1JlneJ'U... ,
D u"'- "~l"'" u'" tJnl"i ) ... \il'\'}3lU ~Yi~Ul )tJ 1~lJ1"illn ........ , ................................ .... , ....... ......................................... . 

Bl~ ~ 
(\Jl~t111ru'l!EJl ~'\..J'1'U) 

lUJ1 rJL)IJ 'i) '-lflf),,1~~1.J'!ltJ~'IJ~Y15U91·ml'l1.J'l~~'tIi'VI~tJn1'lutJmitJtJc.J~(;Is1ru" YI~tJtJ'LjilY1GUV1'j 1(;1EJf11'lu.Ml'l,)Elm11J.r'UiiJ'Ui-Yi'ilu.nYl~f1'11\.Ji,)1,nhYl 
iYlU1m~"Li~-1aV1~u(;l'l'VI~m)'U~YlEu91'i y\tJ~'l~11'1tYMi1f1nhiin'>J'VIn LaitJ'U 'VI~mJ~tJhhii'Uli'1~\.J'lJ1 Y1 'VI~El.x'l~1~'1"Li~tJ, , 
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5 
IV I • I A. .. 

iBO'\:Jru~ LL§j~fl11lJ~~'V!lJ1EJ-UtlmTD.J~~\;n:t! 

O1';itJ'J~~'1!f~dLtJ'UnTH~'VlJ'U1~\Pl1G'1lJ'W1'r'I'j~H1 'lJn1'Jfl1UfllJb'r'I~CJLbi1~l1U~1t1~'V!~~ 1vlCJ~~1~1l 
~ ~, , 

mh-ltitlEJ 2.0% 1~EJtI~lJ1m~'U1tI G11lJ1'JCl'ihLY~~mLt1-'llT'\J~ltJ ~'VI~~1vi'8 ~1~ljtJ~~~'Y15fll'Vm§j~'Lh::'V! ET~ 

10 1~EJ15nl';j5~-w'U1~EJ\Jl'J~ 'Wa mnndEi.:t~1lJ1'lml~U'1!'V!1L~B~G11~W~\Jln r11"l1'I.J~~~(:,.m'Y11"l n1~Lm.oJV\1anvi'1 EJ 

... QJ oQ, .. I .. - dd SI 

~lJ'V!~-'l~a~M~u~'V!'ja1'Y1EJlnl';i~LnEJ1~a~ 

b'j<lj~mL{1.:tlT'Ul;;1tJ~'VI'~-'l (Mealybug) Pseudococcus sp:: Pseudococcidae LU'\JLLlJl:'l-'ltJ1n~~ 

15 ,\'Jv11 'jtJhJ~a'U-rrl-'l LL U'U ~'Li'-'l~1~1~ L'Y11BlJ'lIlJ'r'I in"!) LL \J.:!a~11tJn fll:'ll.J~1~1 vi'l'U.ul-'l~i1 ~1ihiN'ULL {1~
~ ~, 

L~CJ-'lti''I.J~1'U1'UlJlfl''L~'ULbU-'l~tJm CJ?!1l.!~B-'l tJ11nl1 La'UL~i1~1'i'1'I.J-rr1"'~1~1 'r'IU!l1'j'j~tJl~~11tll'U~'Uvl 

~tJ ~mj''U~ltJ~'V!'''~ (18 fl1 "cl, 255 3n) 1~ EJ L1:l'r'll~l 'U'ti1"l ~ ~LLr;i'''l'Vl~vr.J'\Jv)'HU'U L1l:'l1'I.J1'U L~vy:j"!l~'\Jv11 

1'U'li1-'l ~~~'UtJ~J.J1ru!l1'j'j~'U lVl~mL'r'I~f.I LL{1-'l n'\1~~~~-'l ~1fl-'l1'Ul-:ilEJ~~1'UlJl'Vfl.r~h 01'j1~'lJl~'lffi-'lL 'r'Iimb,j.:J 

'OJ ::'YI'UtJ~lJ1NlJ1n1'U'!h'ltlVJ Llr;i'-'l L~ 8-'l'OJln L~afl11lJ~'il-'l 011Jl~'il-'l~'!l~mhn~~" 1tJ~~~l -'l ~'U1'U,th -'lLLa.:J 

20 LU'l.JluYilj n'j~U1'I.J 01'JLlJ'Y11'U e:J~'1hH1'1 VlJ1m'lJl1f1ruflTYI1.:Jv1'V111~-'l1'i'1 EJ ~-'l L'V!lJ1~~Bfll'JllIJ~ruL~U1~ 
'\J ,,, " 
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10 

15 
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25 

~'nJ~{l L~'Ull1!lJrn~ Lfi~ f111lJ~1tJVl1'U~m'1~Lfln'Ij'El{lLblla{l v11 mh-!l b 'tiu1 tJ'lh~ LV1f!l1 V1~ii~1CJ,:nurn~'fr1{l 

A11ll~1'UYl1U'/JB"IL~~CJni~1(;1(;1~hJ1mavl~a1'Hfl~h~~tJ Fl.f"!. 1970 l(;l~ Pongprasert and Weerawat 

(1979) '/Jru~~n~lJn!l LLa ~~m1Yl En ~1,rn1~EJ'VrVlJtJ1fl1';jB1-rn'lJ1Yl'!l1~'V!1'Vl1':] Lbni1t1!'v'l11(;1Cl1~'Vhm ';iYl~a'EJtJ 

.,j "'". 1 ~... 1 .'1'" 0'" ~ 'i a ~ 'i ....1 1 .'1'"0 vmn ';i'YllJlJ'J~ ,,'Ylilil1'Vl tJfl1';iu'EJ"nUn1~ (;IL'VlaEJm~ L.(;I(;Ia'U1ma L.(jl~'U1~1~'Yl LFlEJLLU~'U1 'Un1~1..1 ~"lnu 

ri1~(;1 m~EJni~1~~~J1(;11a1'U'U1.u11;':]Ln~ 'EJ ~1"l1'U LL 'J':] L~~th~lJ1ruLn'EJtJatJtJlJ1LUi1 ~1lJ1V1 ~a8U, 

~-!I~tJ LL 'U 'Ua1~ L~ ~1 ~ L~lJ eJ(;1'J1 n1~1otlLL~1 ti\.Jrn'J C-H'IlJa1'J 2 '1IiJ~ ~iinalnn1'~'EJf)n()'Yl~LL~ n~1 -1 nu 

LL~~e.JalJ~1';i~1 LLlJ);I-!I nu"11' La~lJtJ1~~'YlBmy.jlJ1vi1n1'~'Vl(;l~'EJ'U1'U~m~';jtJLL1.:] L 'lltJ'U'il';u,]U (U1);1i"1~, 2553), , 

Grainge and Ahmed (1988) 'J1EJ':]1'I..I11 :I1Y1'!JlJ1nn11 2,400 '/J\l(;l~:wyh~vlmLlla" 1~EJJ1lJU'VIm.J';j:m~~ 

~1n ~Fl1~tJ~ft:Wth~~'VlB il1"(j1'Um'J~1V1ueJ'Uni~~~n (Spodoptera Utura Fa brici us) ~.:]J1~'UV!ell.J1~L 'VIE] 

\J1n1tJ~IA1~hJ~a.yhnu1'UflVlI.L~.:]1tJtJ 2546 LLa~ 2547 ;jtJ'J~~'Vl5fl1"(j1'Urn1L~Uft1';j'shLLlJ);I.:]ft.:]ft~ 1~CJ~fh 
~ ~I~ ~ , 

., 
Leso vleJ'VIiJ'EJ'Um~~~n L'Vhnu 5.64 ua~ 5.72% (v/v) \Jl1lJft1~\J (,rUV1Cl1LL~~P1~YI"f~ru, 2549) ~1'UU1lJU . 

VlalJ~~LVI tJ\J1 n 1 'U'!J~'Vl~ljth~~Yl5il1"(j1'Urn'J~1V!'U eJU1eJ~n (Plute{{a xylosteUa LinnaeusJ lVleJiifl1 

f' 

Leso l'ia'V!tJm.l1f.J~n1tJ';jtJ'lJ'EJ':]~1'J~11Vl816m';jntJVI1mLa~';jl.JmEJ L'YhtlU 3.4 LLa~ 1.64% (v/v) VI1lJfhv1'u 
\J 

('EJ';jYfmL);I~fl~'W~';jru, 2551) 'lJru~~&'11h'lfLLa:::Flru~ (2553) ';j1f.J"l1'U'ha1'~atl~'il1n1UL~ri'lJf)':]~fl1~tJv1&'1 

iJtJ'a~~Vl6fl1'W1t.lm~~1V1~eJ'U18~n (P. xy(ostella) 1~~n11~1';j&'1n~~1n1m)8U1~EJa1'mn~~Fl1~tlvi'ft 

,...I ... II d ~ ...I 1 II "".1 ~ - 1 ' 1 '" d
'inn1'UlLnVl~n~mVU.ml'ijtJ'YlLn'U Ln m tJ~ ~18t.lLla~fl~VI'U11lJ u'J~"V1'Gfl1Y1 'U n1'J~1V1'Uat.l CJe.Jm.nnVl~Vl 

1Vl~~fh Leso Lvhti'u 3.69 ~La~ 4.81% ~ 48 ~lllN mllft1vlU 

1 'l.!'th'ilUUnm';j111t1 111'iJm~·H~8l.JlJ11-tlL~mJ 'EJ"l n'U fh~Vl LLlJa"l Ll~~L -U'U&'11"i L~lJth~[;Yl5i) l'W, 

'1Jv.:]a1';j~1 LLlJ~':]U1~'lf\l~U.J1n~u J1~iJtJ1mL~EJlJ'il~ij'EJ"l~tl~~nf)u'!.la-!l paraffinic hydrocarbon ~.:]i1 

Flrualnr~1'Uf11d'l!~'ll11"l';j~tJ UVl1"l L~h.J'VI1CJh'Ua.:] LLlla.:] ';jdlJ.x"laVln1';jLL~ n L 'll~CJ'Uti1 ~1tJn'J~Ult.lf11';j, , 
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LlJVl1tJ eJ~ ~hJ'lJ~H~~tJtJ n~1lJ L.QmL~ ~t1 ~~~1Vl vh1 v1LLlJ~ .:J'U1~fll1lJ~~n LtJ "l'ellJ'Vi1~ LL~::1'11 EJllJ~~~ 

(~lJf{n~, 2552) l:Jf'lVlijfh~~ LLlJ~.:J'[~EJ(1f1rJi'11'11EJ'[~EJI'1~~ ~.:)1-tl,jfl~rl'Ufh;j'~ LLlJ~~~I']~~"ll~~1EJ"llijVl l~Lul"I ~ 	 ~ 

(l'Y1~, 	2543; ~1l1f1llnnLb~:::"'m1'Y1EJ1LLvi~tJ'J::LVlP11VlEJ, 2553; ~:w~n~, 2552) flTn.hJ1~\JtJ'[\J1·Hft~:w 

5 	 lJ11if!.~flm'J,jfl.:J rl'Ufi1~~LLlJG'I.:J~~mh1~.:J LiJ'UVl1':)Laflfl~1.h;'Il.l1 \1 L~a'YI~LLVI'U fl1".ib-tlG11'JLl'1ii lvi'l:J'J1 rN1lJl1 

J1lTutI1l'1~LEiEJllih.b::~V15m'V'l1um~,jfl':1I1'Ufh~~L'V'l~EJ1rilL~~1l (Diaphorina citri Kuwayama) 1U'~:m~1~ 

LL~::~::EJ~~1tifllJ1~ t~EJ petroleum spray oil (SK 99 Enspray 83.9%) eJm1 60 cdJ1 20 L ~1lJ1'J(1"~ 

mlJ1U.1L'W~EJ1ri1.L.rtlJ'i~CJ::l'1JLL~::~1eJfllJ1~LitJiih.b~a'YI6.n1'W-umJn11tlT~1'li'~1'j~1LLlJ~'l ~.:Jljvl'Uvn.lm~~lJ, 

G11~LVlEJ.:J 1.80 tJ1Vl~El;)lJ~afl~~ LL"::'WY'ltJenm~LtJuihwiflVJ'l1 (P1'1~1U~~..J Ll~~flU.I::, 2552) ihh::aVlumY'l 

10 	 1U m~~ ~ fl1) Laif1vi1"1EJ'lJfl.:J~lJ fl\JLilJ"\ll\J~~1mlJY'l~1l1~ 1~EJ11.1iif.i" ~fl LLlJ~~p!(i\~ff)'jlJ'l11~1tl LL tJ?t ~ 

~~ ~':)~1lJ1'J()mT~ 'V'ltJ LLlJ"\lP!\Jl~ff'J'JlJ'll1 ~'lJfl~LLlJ?t\lllJ:.J?tllJ 1vi'iLl1 Diachasmimorpho iongicQudoto 

(Ashmead) iLm: Fopius orisonus (Sonan) ~fl~';W ("'lJP!n~, 2552) LL?t::(11)1.l1J1iT'UffimL~fJlJl.J11-if~~:w 

fl'lJ ~1 'PJh LLlJ?t.:J (buprofezin) 1U erIII ~1 ~"''Vf~~'lJfl ~ f'l1 LL tl~'t.h 'Yl'Ul1 a1lJ1)() fi 1~~ LY'l ~tILL U.:J ~ til ~1 

(Phenococcus solenopsis Tinsley) ~'V'l'lJ 'lJ Uvl'U.:) 11U".fl1 'V'l LL LJ ~ ~l~hi LL\Jl n ~1~ fltJ n1'jhj'~1".i Lflii 

15 LY1EJ~fl~1':)L~EJ1 ('1L'YIY'l LL'ft::flU.I:::, 2552) 

~.:J,rum".il-tlG1 t'l'~J111\.J~fllJ):::L'VfEJ,;]1 tllll::1f1-S,J1U fl1UYi?t LL~ ::fltJL'l1CJ m'li'~llJfl\J1.hUlJmmL~iEJlJ 
~ 	 ~ 

1'Ufl1)'l11 L W~EJLL,j·:nj'lJ~1LJ~'VI~.:J1UG1i11Yl LL \.hm..J~ni11'lJfl'lln'cll'l'rfl) ~~Lthmtl1V11~1Vll.l~G11lJl'Hl"i11tJ1-ff 
~ 

~ 	 v 

1 U LL tJ ~ ~ bn'cl~ 'j fl)1~BV1\l bL VI\1~~ bl?t:: Ln I'l tJ".i ~tCJ~,.r~~~~ LLn Ltl'cl\Jl)fl)U,,::: ~tJ~1.n fI vr~1lJ~1\JLl'1".i~~n"il 

G1'!Ji11YlflU1lT~ Lb?t:::~\lLL1~1KfllJ, 

20 nTatiYJLe·Jtj m'Uh:::~'clj(~ EJ G1lJ\j':iru 

<'II'] ".iG1lJlJ1Yi".ifl1\JfllJ Lb?t:: fl1~VlLY'l~tlm::1~VlLL,j':llr'U'ht.J:::VI~.:J~l:J,J1l1U'VfeJlI'j~ L'VfEJ\11n~'ll~lJtllY'l".i\l 	 ~ , ~ 

u':)fhb:::IlEl'lJ'Vf~n 1~LLn "J1UU'VfB1I~:::L~EJ'OJ1n~:::lfl~,J11..l fll1lJLilJ.u\J 0.01-10% t~CJLJ~lJ1~) 

fl11lJL~lJoUU~L'Vf1J1~~lJ~a BcJ1~"Li'flCJ 2.0% tI'lCJmlJ1~'j~lJhJ 
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1~ EJtl~l.J1lil'J i'l11l.J l.oUlJ'1l\J ~~vIlJ(:::G1:IJA eJ eJ ~1~-Ui)EJ 1.0% hlEJtl~:lJ1 m~\JhJ LL~:::,J111''Ui'Jllil ~ ~~caJ 

Fl111JL-U:IJoiJ'U 0.01 - 10% 1V\EJoJ~lJ1Vl'J f1d11JLoiJ1J-U'U~1.'~lJ1:::G11J~eJ eJ~1~-UmJ 2.0% 1~fJoJ~1J1m~\l1oJ 
., , 
Vl'JelI:l1-l n1';i"Mli;la'l 

n1';iWVlltn n1';if)d 'IJ fl3J b~~::: fh~~ L'\'IiEJ Uu,:j3J'U~1tl:::'V!~'l~ii,J111'U'VIeJ3J~::: L'VIE-Pil1 nVl'liG1:IJ'U1'\'I';i, 	 , 

~ 

yj{]mWI1~m 

2. n1';jan~J1~'U'VItllJ';j~L'VIEJ~1nVi'!lalJ'tAw';i, 

15 	 ·vH)l.J~:::LvW~.h'U Sodium suLphate anhydrous Ln'IJ11I"ui11'li'U:::Vi'IJbLG1,:j1'U~L~'U~w'V!1Jii lZoC ~~eJ1i 

1'Uf111'Vllil~eJ'lJn'IJ L'\'I~ml,{1,:j11'U~1tl:::'V!~.:J ~eJttJ 

3. n1';i'VI~itu'U'lj';j:::~'V15.n1'W1'Ultla1';i'tleJ-lm'iihlVlI:l15n1';i5~yJ'U1~uVl'a-l l'U"r1u'n.Jn"mn1~ 
I­

n7'JR{iJl~fmJ7u'tJYJ€J3J'J::ly/V#jjth:ffl'YJ~n7Wff-17'tJn7'JfhlwffvlL{J-1
" 

f(~ L~ eJ n ~1lf'U 'V! BlJ~::: L'VI EJ ~ij oJ ~:::~Y1t3 i11 yj ~ ~1'U fl1'J~1~1 L~lJlEJ L'\'IiElL!. tl~ if.'U ~1tl:::'V! ,,~ 

20 	 1i~'nJn'UJ1if.'UtJ1mL~EJlJ 1~EJ16u~~'UllilEJ(;\'J~ !?11mfl~u~ Potter's spray tower ~A11:IJLoiJ1J-U'U 5.0% 

tl~lJ1lil'J 5 ml L~EJ1-um11J1~\.l 10 lbf/sq in ~.:J\J'U~1\J1,~1:::L~rJ (Petri disc) 'lJ\J1m~\Jthw~'UcJmn~ 

10 em ~1a'ln\J'\l1'Ubyj1:::l~a~1tJm:::m~ma.:J Whatman® ltJe){ 1 ~,:jiiL"tl~cmtl.:J~1'U1\l 20 ~1 ,J'UVifl 
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n1~fln"d1'i::;'UFI'nUL{jUWt/'tfe~th3i'U'VJD:J~::L'VJy-di1tf~::ff'VJfjI11w~~1un1'igJ1Lwiyu(J~ 
• I ~.... l,' ... .,/ "". I&>&> 1 ,.r."I OJ •• r ... 

n1'~'VIVl"'eJ'U u'J"~~ 'Vl5.fll'Vl'lJeJ,:j'Ul1J'U~eJ1J'J"~L 'VI EJV111 u'J"~"''VI5.fl1'Yj 'Un1~'lm'Y'l~ Em'U~:WU"'l u ~vm..:! 

~eJLVlEJ15n1'J"UVlvJU1VlEJVI~~ ~1 mfl~eJ~ Potter' 5 spray tower 1'11111 L'IllJ'Il'Uvi1-:)1 nu (0.0-5.0% alVlf'U 

vi'1b~1I1EJ U~~0.0-1.0% G11'V11''U~1eJeJ'U) mlJ1ru 5 ml 1VlEJn"'1~~lLLlJ~'H\J'Ufl~1Ii'11'UfllJ 1V1EJ1.g'i'11111~'U, , 

5 10 Lbf/sq in ""l'U'U\)l'UL"r'il~L~eJ (Petri disc) 'lJU1V1L~'\J~.hu~u~n~1,:j 10 em v1~€l..:!n'U,;)1'UL'Vll~L~eJ~1EJ 

m~V11~n';jtl,:j Whatman® L'tHJ11 ~,:jijb'Vl~EmU"l,jl'U1'U 20 ~1 ,r'UVin~~n11V1Vl~m1VlEJnl"jVl':i1~U'U 

~~m~V1V1GleJ~ 

\)lnn 1~V1Vl"'eJ'U~1~U~81J':i~ L'VIEJ';) 1n~'Il"'1J'Ul 'Y'l':i L~eJ":! ~'U 14 'll'UVl 1'Urn ':i~lvl1 L~lJ1tIL 'W ~EJ, 

10 	 LLU,:jaJ'U~1\J~'VIGi'~ (Pseudococcus sp.) 1VlEJ1~n1';j5V1vJuLV1EJm"l ~1EJLfl~€l"l Potter's spray tower vi 

f1111Jb-b'lJoVU 5.0% 'lJ'El..:!,yllJ'U'VI€llJ'J"~L'VIEJ ([VlEJi:i 5.0% 'lJeJ..:! Tween-20 1tltl1 dJ'Uvl1'!hEJGl~"'lEJ) Htfh..nN 5 mL 

~fl11lJ~\.J 10 Lbf/sq in u'l.!'Vim.mm'J"V11EJ'VI~..:!\)1f1n1':iV1V1"''El'U 24 i1hN 'VlU11 ,Jl~'U'V!mJ':i~mEJ,;)1nVl'1l 

3 'tl'WV1 'lh~fltl'U ~h ml1l1'\J'V!eJ:W';j~ L'VIEJ,;)lnf11'U'rI~ 'El'U b'1IEJ \J,&,\~V1~1fl-r{I1U l1\J'J"~~V15.fll'Yi1'Um'J"'ihQ]1b~lJ1EJ 

L'Vl~mLu.:ll~ 100% ~ 24 ~1L1J-:J (~\Jvi 1)
" 

'!l'El"l Tween-20, Petroleum Oil LbGl~ White Oil LLGl~V1':i1';)'t!'Uelmlrn'J"mEJ~ 24 'I1'1LlJ'I 'Vl'U';h ~1l1U'VI€llJ':i~L"vlEJ 
. f' 

. ,;)lnVl~1f1-rUl'\Ji:i'th~~Vl~m'W1'Urn':i'ih~1 L~lJlmi'i~EJ Lb U-'llJ'U~1\J ~'VI~'1 1VlEJ15f11~UVlYi'\JLV1EJV1'J",:j1Jln~"'Vl. 	 , 

20 ,J'ElEJfl11 66.7% 1mIJllJ'\J'VIeJ1I~~LvWYln'1lijVl~1off~111nu Tween-20, Petroleum Oil LU'l~ White Oil , 	 . 

,;)lflf11~V1I'l"''El'U'th~~'Yl~mi'i''1J8,nJ1~\J''''EllJ'J"~~ 'VI EJ 'ill flm'U'Y'l~ eJ'U~'(j~ bb&'\~V1~1rl'~U1'l.l ~ eJ vi'1b~1I1tJ 

'Vmb'W~mL\J'IiT'Uc;il\J~'VI~,:j 1Vl~15f)1~aVlvl'U1Vl~m.:JtFhJ1ru 5 ml vifl111H'lilJ-b''U 0.0, 1.0, 2.0, 3.0, 4.0 LL€1 ~ 

2S 5.0% mL L~tJ1off~1:un'UJliT'\JtJl\91~b~mJ bba~mT~'I1'Uelmlm~~lV~ 24 -&'1111-1 'W'U11 J1~'\J"'8lJ~~b·vm 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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L'Yhti\.J 1.82% ~'EJ.:J~':):lJ1fi'EJ J1~'U"''EJlJ~~LVlEJ~1nm1.J'W~ bI.~:;m..JL'!ltJ LVlf.l~~1 LCso l'Yhnu 2.40 Lm:; 3.09% 

• oJ ( d)(;11lJ'6nVlU ~1~N'Vl 2 

5 

3.0% l~f.l1rij'~"JlJnu Tween-20, Petroleum Oil LL~~ White Oil 

I: _ 

'lJ1~'U\H)1I'l:a'VItJ 

'il1nri'!l 
Tween-20 Petroleum oil White all 

m'U'Vi~ 41.7±14.4Ab 66.7±30.6Ai1b 40.0±17.3Ab 

~UL'W 36.7±11.SAb 43.3±11.SAb 43.3±15.3Ab 

11l:l1rti'u1\J 100.00±0.~ 100.OO±0.OAa 100.00±O.OAa 

"l'h~alul1Jl.\f11Lil!J1riu~nvm;1mll,a~nq..m1J'll1...qjL...ilElU';U 'If1~R1LIl~!Jlu",;m~V1';~1i1il'n\:nI11VlIi~flCfcNilf.l,nm...,jj~unu 'Wil1'i1'UJLlMpj~';U'r'I~.,iiii ~'~Ii\J 
I'l1'UJL~mj'u 95% 

10 

" ~1':)'1 n1.J Ll'1tJ1i~1lJntJ'U1l11.Jffi(;1~b~mJ 

I: u Lilil'Mj'U~rl1'iwm 1I(~1Lil~fl ± SD) 
'U1~1Jm))J LC!>t) L40fl7U.IL,j'~L,j''IJ (%) slope SE

~L'VIfl'il1ntl'!l (0/0) (%)
0 1 2 3 4 5 

n'ruYl1l O.O±O.Oc O.O±O.O C 43.3±lS.3Ba 66.7±30.6F1a lOO.O±O.cf" lOO.O±O.cf" 240 3.40 1.28 0.10 
" 

tltlL'tfCJ O.O±O.O E O.O±O.O E 23.3±5.8[b 43.3±l1S" 73.3±11.5Bb 100.0±0.cf" 3.09 4.4lI 0.95 0.06 

11l::1~%1tJ O.O±O.Oc O.O±O.Oc 8.3±11.511a 90.0±17.3A11a lOO.O±O.cf" lOO.O±O.cf" 1.82 2.59 1.66 0.14 

" f'i'L(j~ululuu.o1\~v1nu~1jii~m\:j,n~nq"";;1J'II"h1qjmiiEluriu Ul\~'LQ~!Jlumim~V1';u~iii1an"'m\,nil'~ncrrM1MLiinL...,jjElu';u 'WilI'l11U1~nlli~ri\JYl~i1iiii ~'~liu 
I'1TIIJL~mtu95% 

mTYll'1~'i)1..J'I..I~~~h!5m'l'l"UB'IJ1lJ'UVl'i)lJ~::L"'E.J"J1nnl'l..J'W~ eJ1..JL'tl8 LL~~~::lfrr-u1'U ~€l~1~BU'!J'i)\lbW~E.J 

15 LLihJJU~1oJ:;'VI~':) ~fl11lJl..zrlJ.v1.J 0.0, 0.2, 0.3, 0.4, 0.5, 0.6 bb~::: 0.7% '!JB'nl1lJ'U'\I'm.J~:;LVlE.JLmI1off~llJti'1..J 

0.6% '!J~N Tween-20, Petroleum oil ~L~~Whfte oillI'1CJ1fin1'1~1'1~1.J1\1\E.Jm~~'Jmfl~tl.:J Potter's spray 

tower1ioJ~lJ1~~ 5 ml ~fI11lJ~'U 10 lbf/sq m1"J~ueJm1n1WI1CJ"l.IB'I~1~'EJ1.J~'Vi~cHl{J.:!iJ'\.J~ltJ:;Vl"'':) 

vi 24 illlJ.:J YlU11 J1lJUVleJlJ~~L'VICJ~o!l 3 'lloQ\1\~1'l11lJb-UlJ'Il1.J 0.7% ~~r;,'lJ~rwJ1l1'UtJtm\,~tJlJ (lllJ1~,,'gh 

~1~BU L'Vi ~tJLI.{J'Il1''Ui;htJ:;'\IHr.:)1~ 100% 'VI~'l"J1nn1~'V1\1\riB':) 24 oti'1LlN ~1 LC50 "l.ItmhtJ1.J'V\ulJ~:l\'''vW"J1n 

20 m'U'vm bvhnu 0.23% ~e:J':)~':)lJ1~B J1iJUv!e:JlJ~:;~VltJ"il1n~~1fl~tJl1.J LLG'l~eJ'l..JL"l.IEJ ~Yhn'I..J 0.41 bL~:; 0.43% 
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10 

ii11~ 1'Hl~hvi'') ~ €J1.J ~ 'V'l i mL,j.:llJ1."'11 U ~ "v1;;r,:j 1~ 100% ';i€J .:J"'-llJ1 A€I J1~'ll'\ll tJ'lJ'j~ L'VW\l1 n €J'U L'1l mL"'~ 

~~1A-r,j1~ Lvi1nu 90.5 LL~~ 88.3% Vl1~ci'1~'U 1v\CJij~1 LCso 'lJ€J.:lJ1l1'll·vreJ'lJ'j~mml1nf)1'll'V'l~ Lvi1tiu 0.29% 

'la-l~'1~1A€J J1i['U'V!€J'lJ'!i~L'VW\l1nVl~1fl-rU11.Jbb~~B'UL'UEJ bvi1n'U 0.44 Ll.n~ 0.45% mdJ~1V)'U (Vl1'J1'l~ 4) 

Vl1'i1'1v! 3 	bUtJ{L~'llvlm"J"V11tJ'lJtJ'l~T~€J'llbYl~cm{1'1l1u"1U~"v1"'1 (Pseudococcus spJ lVlEF55n11UvWi'llLWlEJVI'l-l 

-vi 24 ~11~-l ;{1CJihi[1.Jv!€J'lJ'l~L'\IlEJ,\)1flm'llYl~ €J'Ub'llEJ Lbm~Vl~1.fl-r,jl1.J vlfl11lJL'li'lJ'li''\J~1'11 tl~ 

lWi tJ1-1f~1~n'UJ1lJ1.Jffi(i\'jb~!'JlJ 

LwfLoii~m'j9l1EJ lI(fhl.il~fl ± SO) 	 LCso L40 
-------------:...:-::...------------ ("'0) ("'0) slope SE 

fI'l'UJL~lJ'IJ~ (%) 	 7( 7. 

o 0.2 0.3 0.4 05 0.6 0.7 

t1"M'f~ O.O±O.OE 7.7±5.fX'b 14.3±12.-r=" 365±55Cb 72.3±112 &> 83.3±2.9 &> 100.0:t0.0"" 0.43 0.61 7.17 0.46 

mJ1.W O.O±O.OD 35.4±4.9Ca 78.3±12.6Ba 972±4.ff'" lClO.O±O.<f" lOO.O±O.<f" lOO.O:tO.O"" 023 0.34 11.94 1.14 

V1~1fl%1tJ O.O±O.OE 15±2.6Eb 122±8.fl' 41.7±7.6Cb 79.4±4~ lOO.O±O.<f" lOO.O:tO.O"" 0.41 053 10.89 0.78 
v ,;1Ulilvl\jl\jumL;;mn~iiEi'n'<J'l1\11:ri;j'~n"1:M1M'1\o1tl!L...,;)il\Jnu ~,;1LJ!J1U\ol.r0l~£f1ti'uiliii1li'n1:f'lImf1Ei'~n~llli'~m...,nIl\Jn\j 'WiJm-JlJLlr.n~1~ti\rll1~~ii~ ~~~;;\J 

I\nJL~rn.t\J 95% 

m71 'Iv! 4 LUtJ{b~'llvlm';iVl1tJ'!J'El'l~,)BtJUL'V'IimbU'llJU,hu~'V!~.:l (Pseudococcus spJ LWlEJ15n1'j5 ~yj'lll~tJm-:j 

15 v! 24 ~')1lJ..~ ~';ltJJ1111.J'WEldJ'j~L'\IltJ'\)1nn1U'V'l~ €Jm'llEl LLG'l~~~1fl-r,j1U ~fl11lJb'li'lJ.u'U~1-l1 nu 

1~w1'li'~{iJn'U White oil 

J,I1tMU1J 
?:LmJ 

LUiJi~~m~lI\1~ lI(lh,Ol~!J ± SO) 

fl'l11JLi'1nJ'J (%) 

LC!l} 
(%) 

L~ 

(%) 
slope SE 

~1rm'!l 0 02 03 0.4 05 0.6 0.7 

n1~ o.O:tO.cf 4.B±B2Fh 19.9±9.81b 1I6.0±6.3Cb 59.7±6.3Cb 762±4.41b 905±4.7"" 0.45 0.68 5.6 037 

'UUL'IlEJ o.O:tO.oE 24.9±6..,a. 65.8±3.!P' 742±11.90Ca ·83.6±7.~ 96.9±27.... l(XlO±O.cta 029 0.49 637 0.43 

V1~'tI>i~\J'U 0.0±0.rf- 9.6±O.81leb 14.9±4.4Cb 1I6.0012.SCb 67.0±2<fb 782±10~ 883+-2.g"b 0.44 0.68 SA6 0.36 
v ,;1lll~uhJl\JU{l1l3iV1nm(ii8n1:l~1\11:f1Ei'~n'l1:M1M1\o1~L..ruilun\J Illl~~1\~u1\Jm\m;.u1n~iipj'10m:/'I1l11:11li~n!J':M1J\lIiim'l1i'jiluri'\J 'W~~I'UJU9ln~1~n'\JV11~lIiiii ~m1'\J 

m1)JI~m1\j 95% 

20 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

http:o.O:tO.oE
http:o.O:tO.cf
http:122�8.fl
http:O.O�O.OE
http:972�4.ff
http:O.O�O.OD
http:O.O�O.OE


1~w1'1i'~1lJtiU Tween-20 

,i-w~ ~thrMlJilm'if11!J v(f'i~~!J ± SO) LCsJ L4:J 
slope SE 

mJlJm'AfJ f'o71lJL.,jm~ (%) (%) (%) 

'il1rM'I1 0 02 Q.3 0.4 05 0.6 0.7 

~~ O.O±O.D" 14.6±8.000 24.8±8.0ill 523±8.ih 683±1O.4Eb 95.2±8.2"" l00.0±0.cf' 039 058 6.78 0.44 

'iltAW O.O±O.D" 24.6±2.400 515±L3[a 7&6±2.9!IJ l00.0±0.cf' l00.0±0.cf' l00.0±0.cf' 029 0.42 922 0.72 

~'lRW1'U o.O±o.oE 132±7.9Oa 22.0±3SCb 55.D±5.<fh 78.9±11.1I' lOO.D±D.cf' l00.0±0.()"'a 037 053 8.01 054 
JJ 'h~!I1uhmmL;ju1ntNlihi'ml1m..,,;j',ncp:mlJ\'(1.mYLmirnJn\J lLlI~ri'lQ~!I1IJwimii!l1n\J~1iti1t1n"tflm""il-mtj1:li'i1JiLftmv;jj()\J';\J bJiiI'l111JU?lni,.ul\M1-llliiii ~~~iu 

5 m1lJl~()1i'U95% 

~1'~j~IL~lHN (lmidacLoprid) 'il1'l11fh~L'U~,hvl1fl1';jO~Yh.l 2 fl.f.:l1'U~\J~1~~ 1 LL~~ 2 Vl1A',riJ1mJ~eJl:J~,JtiB'U 

Ly.j ~mLil~iJ\HhtJ ~VI~.:l LL"'1 15 1'U l'ltJ1 1 'VI n~ m"uB-1.JllJUVlBlJ'i~LVltJ~1nYi'll~1.u~1l.lf1uiJll'l'H~ EllJ. " 

iJll'l·H~EJlJLL~::?ll'Hh~~LLlJ~.:lLYitJ.:lB~I-1L~cn EJ.:ll'lUtJ~lJ1ruLV'I~mLiJ.:l~';jB~:g11'l 7.1 ml::: 15.8% ()11lJa1vltJ 

1lJG1'tJm~vi 5 VI~'l~lnm15~vilJfl.f-1LL1n ~.:lLL91n~h\l.J1nn~lJfl'JtJfllJLL~~f)~lJ'vni~mJ111lJVI"EllJ';j::LVlml1nYl'tl
, , , 'U 

15 ~ltl~"m"i'VII'l6'leJ\l ... 

~1 nf)1';jPin~l't.h~~'Y15.fl1V'1'U~N,JIlTlJ'l..mlJ"j~LVlEJ~If)V1::1fl~UllJ BU L'lf tJ LL~~rnlJV'I~ ~B~'H~lJltJ 

'/lel'lLl'l~mL,j'lll'U~ltJ~V!Gi'\l1lJ1tJ'lIB'l~I';j~11I'lCJ15m';jo~vl'U1~EJV1';j.:l YlU11 Jll1lJVlBlJ';j~bVltJ~lnl'l~1fl-r-UllJ 
" 

vtl'li11lJ nu.J111'UU1m~~CJlJ iitJ';j~~'VI5.nlY11'Uf)11~hvl1 L~lJ1£J'tJeJ'l L""~CJLL,j.:llJ'U~1tJ::Vl~'l lVl~ljfil LCso 

tvh flU 1.82% 'tJru ~tfllJ'UVlBlJ';j~ LVI CJ':ijlf)f\1'Ul'l"rvi1'~+:JlJnuJlli'lJiJ11'l ';jL~ cJlJiitJ';j::~Vl6.fllY11'Un1';j~hv11e:iB''U
" 

20 '!JeJ.:j1.~~tJLl.tJ.:jl1''W~ltJ~'VlGi'\ll(1)CJi1~l LCso Lvhnu 0.23% 

'<il1n n11Vl ~~eJU tJ';j~~Vl6il1Y1"UB.:lG'!I"jU B.:lfllJL~~~ fh~'(1)~l'l~mLu\l1'U~ il1Y11~'1 L~el'U'VWlG'!eJtJ1~HJ15n1';j 

om-J'Ul~EJ91';j'l YiU11 ~m.J1lJ'UVleJlJi~mtJ~1f)~'l1~1.g~'JlJnutf1~'WiJ1V1·H~CJlJ'VInG'!(Pl';j ~llJlimiJ'UG'!I~" . , " 
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25 

~tJ~ 1 LLaVl~ LtJeJ 1L~1J~ fl1~ m CJ 'lJeJ~I'i'J L~ 1.11tH Yl~mL t1~~1J ~ 'l'll ~'VlGt~ (Pseudococcus spJ 

tIilCJi5m~5Vlvi'UlVlEHw.i\l ~ 24 -&111.1~ ~1CJ~'lli'1J'VleJm:!LVlCJ,;)'lflYl'lJa~'U1"tj~'lJijVl~'l~1 Yifl'J11.1LoU1J'li1J 5% 

• I d • d ..I " '::.'1 '" ,$ '" ( ) '[ 1 " I~~'VI 2 LLav~\I'l1'U1'U'VIYlUbjj~tJ(;le:lA'U'lJeJ~L~"lmt.1J~lJ1JG11'll~'Y!~\I Pseudococcus sp. VltJ '1l~A~ 

'lJ8\1~I~1J'V!'iJ1.I~~L'VlEJ'llfl~'lJ1'l1~11.lfi'u~llJ1Jffimb~mJ~ml1JL'li1J'li1J 2% lvwifim'SuVl~'U'[Vlt!\Jl'S\I 

" "" t.'iJflaI1m~'iJ~ 

'Ul~f't~ 1-u~hr'UVll1. 2553. m~~Vlfl1~Ly.j~CJm~lVlV1~JIVlI~eJ~I\1t\l~'U. I\)Vl'VllJIEJ'll11~~1u tl'l11"vuJ 

m~1~mL?i~.x~'U1m~Ln'l!K'n. 13 (3): 13-15. 

-U'UVitJl ~\Jl6'l~lJ111 LL~:!i'i~"tj'l'lru vl'U!il1 FllJ . 2549. tJ~:!~V1fi.flIVi11Jm';jLiJ1J"'I';j~ILLll~\I'lJeJ\lJIli''U 

VltJlJ1:!LVlE.ll\)lnl\.J~fI1~'llvla (Eucalyptus comaldulensis Dehnh) ~eJVI'U8'Ufl';j::~crn (Spodoptera 

litura Fabricius). ~'!1 373-378 lu fl1";i'll~~'lJlJi'!J1fl1~'lJ8\1lJVl1iV1fJ1"mfl~til~f't1''''(il1 flf\l~ 44: "'1'lJ1~'1I., 

.. 
l'l~aCJ1lJVi~'Uvl. 127 VI,!1. 

l'V1V 1J1lJb~8\1f'tl 2543. ififl1'S1.gJ1li''UtJ1(i1·H~CJl.lIl1~Vlpj'I'1~~'!l. '-n~a11n!lLL"'~~\Jl1iV1EJ1. 22(4): 

339-343. 

f't~lil11J'S~o;J f't~~'UV1''.i1 '4'l!tU'l lJU"'~'Ufl~ U."'::f't1\Jl 'lVl5'iJI~lmJ. 2552. VlVlaeJutl'S~~V16.f11Yl"'1~~1 

LblHN LL~ :!a1~anVlU;~lJ'!l1 ~ntJ ii'til ~~rhri'r~n 'UalJL=Ii tl1V111t1. VI'U1 47-86. Iu ~1 CJ\l1'Ut:·.m\l1\.!i~EJtJ ~:!lil1tJ 

2551 LG'llJYi1. ~1,rnl~EJ~~\'!1fl1~m-rn'1J1~'!1 mlJl'lJ1m'Hn'clVl~ m:::'V1~1\1Ln"clV1~Ll~:::"'Vlmru, nl.:JLVlYl"'l. 

"'lJ~n~ ~~"tj~~\I~'U. 2552. 'll';j~~'V1fifl'l"tjal';janVla~~Vll J1li'tlm\Jl~L~EJlJ LL?i::"'11~1LLlJ~\I 

"'lJ1fllJn!) bl"'~«ml'V1m Lt v!\I'\.J~:::L'VIf'tlVlt!. 2553. fllb!.'U~th fl1~t1eJ-!ltl\'!fh~~L~lJ~\lbL~~~\Jl1~\Jl~Yl'O' 

tJ 2553. ~1J'yj'flf\l~ 17 (LLm'!Jb~lJL~lJ). LeJfl"'1~1'O'1ml mlJl'lllfl1~t.n'l!t~';j m~'VI~'J-:JLn~~~~L~:m'Vlfmu. 
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~1h"1! b~~~~n~ 'l~.:Jrl~n~ '1lJ\lTLJ Lb"~Hj1lJ~ ~'U'V1'hr.:J-u. 2553. tJ~~~V16.n1'W'Ua.:J"1~~n~~rn 

~tJ(;]~ (Eucalyptus camaldulensis Dehnh) 1'Um~m'U~~""'Lrel\l1mrn (P{ute/{a xylostella U. d1~~1~ 

1V1tJ11'11~\il'hn't'Jm. 41(2) (YlLPl't'J): 625-628. 

~LVl'V'/ ~""1tJ1 eJ~u~1 ""'J"lB1't'J1 I.L":::L~mJ~~(I') ~~fdh'V1'5. 2552. n1~'V1~~B'U'tJ~~~Vl5fl1'V'/'UB.:J, , 

~1~~1LLlJ".:I1'Un1~ua~tl'Uri1~~L'V'/~tJu.ih1'U~1 Lyje)V1~LLVl'U~1~Lfli1. VnJ1 130-143. !u ~1tJ~1'U~fI~1'U1~tJ 

'tJ~~-;j1ij 2551 LfilJ~ 1. ~1~n1~CJ~~'U1m~m-rfl'U1~"tl ml.J1'U1m~Ln1ffi~ m~'VI~d"lLn1!l'mLLm~~".,mru. 

mVi'tJ 1~~V1i~i'11" I.L"~ P1~'V'/~'HU Iii'UVl1f1lJ . 2551. 'tJ~~~V16fl1'V'/1'Um~LiJ\l~1~~1""\la\l1El t-rn 

·1J'~~J1~\J".,am~LVlCJ'V1n1'U'U:::'W". 11~~1~1V1tJ1(l\1~\1l{Ln"clVl"j. 39(3)(~L?l1!I'): 309-312. 
OJ 

10 36-42. 
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15 Pongprasert, S. and P. Weerapat. 1979. Varietal resistance to the brown pLanthopper in 

Thailand. In pp. 273-282. Brown Planthopper: threat to production in Asia. The International 

Rice Research Institute. Los Banos, Laguna, Philippines . 
.. 

Shaaya, E., Kostjukovski, M., EiLberg, J. and Sukprakarn, C. 1997. PLant oiLs as fumigants 

and contact insecticides for the control of stored-product insect. Journal of Stored Products 

20 Research . 33: 7-15. 

..... 1 t1'" ~.J",.,J
16m~ 'Un1'~ ~~~'l:fi'V1~Yl~~ 

lii'·rvh~mhllJ1LLGi11'U~l-i1eln1'HtJ~H~EJn1~tJ"i~~'\.'}~~El~lJmru 
... " 
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LtJ'Ul:h'U'lh~fmU'VI~fl ~llJ-rr'i.l~eJ~'Yl5 1 ~~"l'i.l\lFhJ'i~mJU'V!~fl AB Jl~'U'VI'i.llJ';i~L'V!tJ~ln~:!1Fl~Ul'U 

3. l.'IVl'il.'llJ'U 1 Y/'iFl1UFllJ L~~::: nl ~~ ~ ~~~ LL U'l~'Uri ltJ ~V!~'1~iiJ1 lJ'U 'VI BlJ'i:: L'VI~ \11 nl'1 ~1Fl~Ul'U'" , 

10 

~I I Q I OJ II ~ ::!I .q .d d d :: ~ or;;W.q yo 1.1 

Lu'Ul.'I1'U u'i:!flBU'VI&'ln VlllJ'lJBf1B~'Yl'B'Yl 3 VI'1!\l'UllJ'U'VIalJ'i~b'VIEJ"illnfl1'UY/\l LL~~/V!'H) BUL'tftJ lJFl11lJL'lJlJ'lJ1.J 

15 0.01 - 10% LvWtJ~lJ1Vl'i 

~ I I ..., 1I odI ~ ~ d -1 d :: ~n do CII II II r • ICIt.Q QJ 

~1J1.Jl.'Il'Uu'i~nBU'VIr;'1n mlJ'lJeJCWll.'lVl'BVi 1 VI'l!'1'UllJ'Um~'H"WlJ llfl11lJL"lllJ'lJ'U 0.01 - 10% bV1tJu'ilJ1m 

7. n 'i'ilJ15 Q1 'iVi ~ l.'I'i.l utJ 'i~ ~ 'Yl5 f11Y/'lJ B '101 ~'U'VIBlJ'i ~ b'VI EJ "ill n (\ lJ 'U1y/ 'iFn 'lJ FllJ Ll~ ~ n 1~V1 b~~~ . , , 

~~i1\llJ'UclltJ~'VIB\l~iiJllJ'U'VImJ'i~b'vW~l n~~1Fl~Ul'Wb{j'U1;11'UtJ'i~ne:Ju'V!~n tJ'i~ne:J'lJ~1~ fl1'ib(;l~ EJlJYl'll 

20 l.'IlJ 'Wl~'i fl1'i(\n~J111'U'VImJ'i~ b'VI EJ~1 nYl'1ll.'ll.ruh~'i fl1'ib ~1 ~ b~EJ'l L~~mL U\llJ'Ucll'tJ~'V!~'1 fl1'iVi ~l.'I€l'lJ, , 

tJ'i:!~'V15fl1~1'U~tJ l.'Il'i'lJe:J'Il.'I1'~~hLV1EJ15fll'i5V1¥J'ULV1 tlVl'i'll'U~eJ'ItJflu~ fl1'i LLr;'1~ fl1'i'YlVll.'lB'lJtJ'i~aVl5 fl1~ 

"lJeJ'Il.'I1'i1tll.'lill'W1'i'lL~B1.JVlVl"'BULVltJ15fl1'i5Vl¥J'U 

8. n 'i'i:IJ15 fl1'i'Yl\ill.'l BUU'J ~~ 'Yl5 f11Y/'lJB \lJl~ 'U'V! m.J'i~ b'VIC] "ill n(\lJ 'U1y/ 'ifl1U FllJ L~~~ri1~Vl LYi~EJ, , 
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tJ~:JaVl5fl1Yln'U m,m~ (1\1 b lJ'Ufl1 ~~~T~~'iJ'U"1IlJ ~"1Ie}!jm'PJ1Yl~l~CJ~b~m'll1'lJVl1~Ji'l'UYl'l m~Hal1?l~~ 

9, m~lJl~ n'l~VJ~(;f'iJ'U't.h~~Vl5.fl1Yl'll'tJ'lt11lYU'V!e:llJl~bVlCJ~l fl?llJ 'Ul Yllf11'UfllJ bb~ ~fh~~bYl~CJ, , 

Ji'1EJ1TIfl1~fli'Ul~CJ1'l1Jl (water distiLLation) vr~'iJ16fl1~flitlJi'1tllml1 (steam distillation) 

10. m~lJ15fll~Vl~(;fmJtJl~~ VJ5.fl1Yl'1JtNJllJtl'V!mJ~:::LVI E.i"iJ1flG'lm.JlYl~fld'Uf\lJ LL~:::n1~~ bYliCJ, , 

LYl~ tJbL,J ~11'U",1tl:::VI~'l I'l1lJ<U8 ~ tJ ~VJ IT 7 th::: fl EJ'U ~1 EJ.ff'U I'l tJtl fl1 ~ L yjlJ tJ~lJ1ru LYl~mL,J 'll1'UG'i1tJ:::vr ~'l 

I 0 1tl~tJ~tl~,:mfl1~ 1t;lCJ1i~flVl8 ,m);!:::m:::b~tl'UL~EJ1~~LiJ'Umvr1~ 

11. fl~"ilJ1fi fl1~'Vl~G18'U'lh:::~Vl5 .fl1Yl'U8~J111'Uv!8lJ~:::L'V!tJ~ 1nG1:W'U1Yl "i fll'U f1:W LL);!::: fh-:ij~LYl~tl, , 

tJ"i:::~Vl5il1Yl1'U~tJ~1~'U8'l?l11~,h1~fJ15fl11Q~vJ'U1~tJ~1.:1 1tl'IXmtJ~u~ fl1~ Vl1lJ.rr8f18~VJ5 7 '\.11::: fl'iJ'UJi"W 

~'UI'lB'U fl1"iA(11 L~e)flJ1iJ'UvrBlJ 1~ Lvrtl~ih.h:::~Ylfifl1Yl?l~1'Ufl1"i~lLYl~tl Lb,J'l 1~ EJ1 'l1~1lJ nut11l1'UULIil'a b~tJlJ 
" 

I 5 6~ vJ'UlVlCJm~vi'l mfl~8~ Potter's spray tower ,J'UVi flCH:Ifl1'aVlVl~8\l1~CJ fl1';i()1';iT~,rtJ b'111JfL~'U1I1 fl1Wll EJ 

~ 24 'l111lJ.:J vl1fl1"iVl(iH'lm"il1'Ul'U 3 i1 ,jllJ1Pifl~1"i:::~i\JmllJLiJ'UYi1j-'!m~J1lJ'Uvr8lJ'S:::LVltJ~i1tJ'S:J~Vl5il1Yl 

~~1 'Ufl1 'S'lh L Yl~tllL,J ~ 1~CJ15fl1 ~QVlY'l'U1~ EJI'l"i~vi'lmfl~eJ\l Potter's spray tower ,J'UVimJ6'l fl1'aVl~mN 

lVlEJfl1"i1'1'j1"1loJtJLtJrJfL~'U~fl1"imtl vj 24 411lJ~ vl1nTJYlVl6'lB~~1'Ud'U 3 i1 bb6'l:::,j1mVlVl?lEJtJtJ"i:::~Vl6fl1Yl
i' 

'1J8.:!?l1"i1u?l.fl1Ylh~L~8'UVlmffi'lJ1VltJlfin1'afunfu vi1fl1'aYl~6'l8~~1'U1'U 5 .j1 O~vJ'UG111~lLL:W);!~ l~f.Jij 

20 ml:wvjQ~'Yi'Uvi'1mJ1btJ~h J111'UtJlmL~mJ Lb6'l~~1'aril-.5'~LLlJl:I\l (lmidacLoprid) L{]'Un~lJm'lJfUJ Vl~~8'lJn'lJ, , , 
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fl1'jtl~~&1~~.QLiJ~f11~-rr~'U1?iv\'j~1I",1 i'j'H"lTll ~lJ Lb~ ~ fh~~ L~~fJ bb {1~U",i1LJ::: ~ ~~~i1 t11JJ'U 
... '\.I" ~ 

·vH)lJ~::: L'V1 ~ ';] 1 n VI:::1fl~U1'ULiJ'U~'·J'wtl 'j:m8U'V1~fl 1~ tJ-vi ~ V\ 'j?i~~1~)~~fl~111;r~1lJ ri'tnl1u'Uutm L~ tJlJ 

LiJ'Ufl1~t11J1:W'U"'f.llJ'j:::L"'tJ~1~,;]1n(J)~1f'l ~,j1~ f11'U"tl;;'l LL;;'l:::eltJ L'!l fJ )J1~htl1Btl1'j LV\~m.!Yi'lH'IlJ'U1 'Y'/'j. ,~ 

1~~t1~1'j'lJel.:J"1'j~hlV1 EJ15fl1~ii~Yl 'W1~ tJm~ 1'U~el~LJ~,j~ fl1~ ml::: fl1J"ViVl?i8tJ'th:::a'Vl5 Jl1"tl"Ufl.:J?i1d"1'U?i.fl1'W 

1'j.:Jl~a'UVI~~8tJ1~EJ16n1'~5~Yl", \l VlJ""~'U1Vli~1~-tr'li';lCJ1'U fl1J"Uel.:J n'Ufl1~VI L"tl~f.J LL tl~:w'U,htl :::'V1.~~l~a ~1.:Ji1 

~ .. tI QJ ~.,j .. "1" .. .,tJJ"!ll.1Vi5.n1VlLb;;'l::: J"~'V1EJVI LL~:::~~uqJVl1L'ja.:!"1J""tl*lnm,:j "'e.J~Vle.J;;'lVl1~fl1'jLm:Wl'jBnVlltJ 
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