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nasAnLsERvsnTnansanaadnmitze s syulngesdiia (Zingiberaceae) An i
(Curcuma longa L.) 41 (Alpinia nigra (Gaertn.) ) was@a(Zingiber officinate Roscoe) neild
\anIuLaiuYBauasnege TRt azane §9aRAT R ENT RS 1.0 B 10.0% uazld
Aanasauuul Feeding lunTatleatuindnnuaniasiafudeaesuuasdutine (Musca
domestica L. ; Muscidae ) wiNasui2deq (Calliphora sp. ; Calliphoridae) WAZUWNAITUNRS
ane (Sarcophaga sp. ; Sarcophagidae ) #ailsingdnarsainainitseeianiay aadudu
10.0% Wnadfige dnavinlivuaunaziadusounasiuiuene 100% wdsnsmaaes 48 99
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ansanaanInFaeaniay A 10.0% MnadTignlunisiiasiuindaneuuuasiuia
Fee Taofuainlimueuunassuiadaeang 72.0% wienasnaaas 72 dalue A0 LT, W90
1 57.60 Fatue uasiiAn LC,, %1171 6.89% uavENsARAAININTuAeIEnT ATy
1 10.0% HnainliFadindousasiwiadeane 56.0% ndanimaass 72 falue uasildn
LT, 911y 63.10 Falue A LC,, 11111 8.40% WATAIFANAAIMNTIALINNTALDANDIDG
pradindu 10.0% Weaavigalunisilastutndaneusssinfindawuasiundsans duavi
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ABSTRACT

Study on effectiveness of - the extracts from Rhizome of Zingiberaceae : turmeric,
Curcuma longa L. ; Chinese ginger, Alpinia " nigra (Gaertn.) and ginger, Zingiber
officinale Roscoe. ~ Which = were extracted by hexane and methyl alcohol. At
concentrations of 1.0-10.0% with feeding method was carried out to control larvae and
adult of house fly ( Musca domestica L. ; Muscidae ), blow fly (Calliphora spp. ;
Calliphoridae) and flesh fly (Sarcophaga spp. ; Sarcophagidae). The results showed
that extracted from chinese ginger with hexane at 10.0% concentration gave the greatest
effect in controlling larvae and adult of house fly of 100% mortality occurring at 48.0 hours,
LT, and LC,, were 18.77 hrs, -3.45% and 17.03 hrs, 3.98% , respectively. Extracted from
chinese ginger with hexane at 10.0% concentration gave the greatest effect in controlling
larvae of blow fly of 72.0% oceurring at 72.0 hrs., LT, was 57.60 hrs. and LC,, was 6.89%,
extract from turmeric with hexane at 10.0% concentrations gave the greatest effect in
controlling adult of blow fly of 56.0% occurring at 72.0 hrs., LT, was 63.10 hrs. and LCy, was
8.40%. Extract from ginger with methyl alcohol at 10.0% concentration gave the greatest
effect in controlling larvae and adult of flesh fly of 100 and 52.0% mortality occurring at 72.0
hrs. and LT, LC, were 17.32 hrs., 6.21% and 40.0 hrs. and 9.01%, respectively.
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1.1 ANAIATYRASYIN
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wuasliun Tergaanszses Tsaedionanisa warlsrde \usdu lsamanlanunsofasals
- ] <l o ' | ddlo o aal d.
NANLN NFAARAUATNIFTEUNATRlsATAs NLnauTun neBuInTuAEnN AR Aty nike
uwuasdudunuasidunumddnluniadunmeialiadingnn uazdainlsanenunsndlily
dndines unasdunuliinlllusammniaunazianevguiolan arunsounsiugldatneson
30 (gAN 235977, 2526) UuatiuteuatAtagnnalutiwFaunazanunsassgivinauasy
= ed‘ 3 tr'-:i’ A:l’ o B ) o o :I
wWasTInne lunetardurasauusedndines wananfiuuasiudanaldifinanusiangialy
FuAn Fruamns aouiindeundeula usrasanalifiaiiynmaaasegialalasanis
unsviaadien yodundeun wazrhindadng (fugnd Baianmwn. 2527.; Robinson. 1996)
o -‘ -'w LB ¥ o 9 -I‘ - ol B
uuaaduinuna ld T8ua unaedutiau (House Fly) aa9nenAIansAaa Musca domestica
L. (Diptera : Muscidae) f1@aR&WA A1undi191anTuauRAINIARINENT HAI1NEA9
- = 7 J = La
tssunne 67 Aadins arungn21914 18 75120 Wee minaasmiduansaunss uazlu
[ 3 5 ar - -J o -
RA9VTTIDIAUUATARTALY FIOMUANANDIMIIMTUTAINAY TUIATRIFINBAULAZNAITEY
- ax 1 e i - . o o
wulnauagfuaninuandan ifu aamag guungil (Service. 1996) uwuasindadaa (Blow
Fly) iluanafianiesfinuaan daanardans Ae Calliphora sp. (Diptera : Calliphoridae) #ia
wndediaun 6-14 Naduins lelRmiteneseen eatlsranns 1.5 SRR ANUANANA
AAABAUTIAY 819 9-10 RAANAT WaLnidng 3-4 Aadlums (Annonymous. 2003) WHAITITA
= - ] ] = ar o W o & e - r o : ar
PedlaauninsyaewAtnULIaIune Asudanadagauldanandaduasedu
dhnrnsnyrduardnd InsiansiFionnandnd 1y Aanvy udu JesonuauaranAade
wainuiuenms Tdresunasdiuindasasinniely 24 d9lus sazionuauaunseiadi
snusiszanne 10 Ju (la waadad. 2535 ; Nayar et al. 1976) uaranaBaniisde unasdy
o J - . . L
wa98 (Flesh Fly) F99nen@namniAa Sarcophaga sp. (Diptera : Sarcophagidea) An®MY
Enndanandaifiudefiuou@ann waaenuuieean 3 wou s lihiludasiauuas e
o ar 1] ar : 4 ar J
antiduauuds 4 16u AaAnsenAlinavlassfanueuaudaniiuemisrasianuan Aun
z 1 L 4 ar o ]
gnARd UalAN 1aan Kettle (1995) 218919999499 nRUNATUNAa18919 lduA2aHn

s =

Wlusavui FeinllAuFeuunasiuslinaulunisiugin Redudiaviedunidangane o



wuasdundeansiinasunsnszanaialanuazamunaiinlfeanuan Snareeiafinalfiia
Myiasis (n1slsangaassiasaunan Diptera lutieidarasdniigeiidan Teidunguunasdii
WnniReadasiy Myiasis luszazudailednsiuingmnieiim (Tertiary flies)

Robert and Bruce (1998) mﬂmudﬁ%nwﬂmﬁuﬁﬁﬂ;Luaﬁu?{ﬁ'ﬁ'eﬁm Aa Nainmn
ARNNATENA 111 NTRNSATETANT 7] INATNATENATEUAMINTGUATAIN NNdayadaduas
gndadiaeuda nsindnasinldlasiaeslsquieveriauiia iedleatililiunaiuans

1915 winnsmavanunaslangaulugRenldarnefitlasiuindaunas Jeansaanuiiantioanld

' v oy 4 o ' | = Y v - o o
BENNINUIN uﬂzﬂq?'ﬂlﬁLNﬂﬂﬁ‘WLﬂ:ﬂlLﬁQﬂﬂQNqwﬁﬂﬂﬁqﬂu"]u UNATNUENUIAITUINAUNNL

< ( c!l
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& o 4 - 4 -l ¥ o :’z v - 1 v o o
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o o 3 o o 1A or e d” [ 14 as
ANATAIAM NITAUNSUNITHUGUNAY ussoeluanmdsanilaqiidgnisilines ldnanamin
(BUNT NTTYIUAT, 2525)
3 or = A o O o
nsAnmnasldansainanfaayulnssssusmiieldlunisilasiuindauuas 1dfinns
A X
Anmrunduraturuneanaas uazluilaqiudfldaaanaulanazidayulnsuanau
NWINEIRBUAZANITUANY 9 TanniTdentayninsagwsieiies Desai (1997) 51897130
ansainnudadenvinluglng Aanadindu 10, 15 was 20% anansoasafidusnisanald
1a3unaiuld war Morsy (2001) IdMnnisnagaugisainanfianed Asclepiadaceae d4i
. = o i o [ ar 4
817 alkaloids WA steroid NFnwauzidugwAanodu wudrarmsonaldmuenunasiuiudan
3 mamelu 3 Falus aanmsiildiinimeaasdansataainiganilasiunidauusadaulfii
=2 o o= - o ot -.v or ) - 4 = ) nll
ufhumgqalailifswurnudalunasinatssainanafiudy 47 wagde Seflagialian
Winadszlaad inaiiluuuanslunisaniBuaninisidansadl wasiierdiulasniase

wnwduardndiaes laglidenansenusafuniay

a .3 o, ar
1.2 anszasfAreIn1siIae

ieAnmlszAnanmasasaiaaniaayulnsaedie Ar 90udu 41 uazda FAaeaniau
uazuvdanesnesed lwnstlasiuindasausndauwassianueuiiaadulinn wuseduiaden
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1.3 AAULAANITIAE
'Lumsﬁnmﬂgqﬁﬁzﬁnmmﬁmﬂuﬁmmm?ﬁﬁ'ﬂfwnmé’wﬁwﬁ’u 41 uardeniinasa
AUBULATFAAUS TR UNATUTNN WAt uRRTen uwavnuaddunaiane Tnaldfanuau
uuatiuse® 2 wavdudiudeeny 2 My Wdnsacandnduaasasaiasiae fuldun Aoy
Wadis 1, 3, 5 WaT 10% nMsvadauAnduREwLL Feeding Method wuasiufiazidiienns
NARBUALNIRINUNAIFA 7] wazhunanslufenifiFnissunanaduunasiecjifns
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v v
1.4.1 wededssAndansaataayulneia 3 alia Ae atiudu ti uazds Tunisilesiy
L o o < = 31 al y - 3 =)
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5 H H kf b7 o of (=1 _ue, o o
¥audn Anduddanenizianiziannisndlginduneosdiiul (wouRny A5y, 2544)
} 7
Qureshi et al. (1992) lénaaauaaisdlufienia nfunysesssadaanaiiviunazdndae
wnguaa tnanaaauaiuAsLuugunduniele 24 dalue Mdansainiiunn 0.5, 1.0
4 v
wae 3 nfuMlaniu (Uaminsa) uazaanduiruuizesuilung 90 du lWarsada 100
- o o ) v - .i’ =l [ L3 g C cl.
faanfu/Manf/du naniswaasanud lifinnsaiafaguisasanaliuinmindaanas B
AnnsANEAINaIe - wanvinasATThitla il uieReuy ey And
-~ ] 4 - ot Bl -
WUUDY (termeric, curcuma ) TRINEANRATAR Curcuma longa L. {TlFennaneda
199 3% BNUUNI I uNgaN INUFI Nl 331 Aee arae Wuldaeneideunuian 19u
li’ ] b 73 4 1 - -
anaTe dgnineldiniuduedanns usdduerayulne nudgnludwdea aulatids 3w
Iz ) - = 6 i 1l
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tananazseanuanléian ludsrduasi@@neden Janadenanayifauyses aantdaaunu
pfIay 2-3 aan i liAwazidwane Has curcumin, borneol, camphene, 1,4-ceneol,
zingerene, sabinene ua¥ phellendrene 1HiduATaanAen ng ndranliuslsaviassos naniiv
o 9 Q/dll [ <A -‘; g o v 2 3 <A '
uieldnuinuAN wsaiannsadunaNuIlRNsnI ldnniluenauuung (mend miauney
IR, 2529 ; Lanalind mnafaude. 2545) uazatuen BATanT o BgEEN (2534) $1E9NIN
dawirrasaiuiivniuldnaniuiidudiutnldys wanarnildafisnaarudngns pinene,
phellendrene, borneol Tuziutusengnailesiuiidasases feedaieas neadrnuldan uan
wile wuauladn nuaunszinanuazuuady (gaudnsal guanmassaus. 2540) aanadasiy
$1E97UY89 Tripathi (2002) iwmaanﬂszﬁwﬁmmmmmﬁ'mqn'lmﬂwiuﬁuuumﬁ’mg‘lu‘l:?a
Wiv 3 18 Ae Aessesine uaswils warsendnaulden Taedd contact was fumigant na

L ar o o 1 4 J 3 ] [
1591338 contact arursaflesiunidaneadinlaenlédfign An LD, infu 36.71



lulasnfu/Aadniu uasds fumigant 1IEARUA%929819 uazasaimanluI RS uaN 9D
aanisaelinasAnldresmanuildld 72 uaz 80% mudvsy

Youg jepund (2538) WinmeneaeulszAnsnmaewhiunensmneanaintunnin
franadiudu 100% Wnalumsilastugeaouu 220 wi warnsdesnsiipmnadiudi 50,
25, uax10%  dszAvdnmaeninfuazansadurimieusiasaiideans  ienanans
Vanillin Aaadnduz 5% uss 5% svazoailasiugeasfilfifinann 220 widu 230 i
uazifinann 220 Wil 260 wilimudndy dszee galn (2535) mmmdwﬁuﬁuﬁasswqm
lauunedu lauuasiunes mdmmevledn demlsananin aluuke Tneldaiiuduunsse
Atangu ugiin 1 Tu 15 2448 Falne nseaisinlalZamiv fi'maudmﬁnﬂ‘éaﬁ‘[ﬂn§mzm‘§qu§
M wenanRsR uialsvay (2545) medraNut e 1 lsuuaedy  Taevinng
1ihudu 7 Alansu sisin 20 Ans wiReld 1 Au nseuentngnuaRavy uaraRudude
AoumT lauasindpuninsdnumesiio iy fsne dasfades seadhaulien wenuil e
shadiutumnuisudoun daneqnieia uarldnesiingu 1 flans et 4 dns win
15 1 Au nssuiteAuenduminadliendudn anldiwndeanaiutinlusnmdon tnen
400 Taddmg waufusn 2 Aesueviubiutlasdn 416 wuewledn  wwewnaasven uay
wieunsyy | Kim' (2008)  s1enuinanssipannnutufamanausasadieriuindmaide
Erisiphe graminis, phytophthora infestans Lkﬂa‘:&%ﬂ Rhizoctonia -~ solani #9u@"94NAAN
sindudos ethyl acetate &nansntlastuindaian Bolrytis - cineria, ~ Puccinia recondita
Wz Rhizoctonia solani |& 100, 100 way 63% AINGAL

41 (chinese ginger)%@“’iﬂﬂﬂmﬂﬂﬁ@ Alpinia nigra (Gaertn.) 1flufigdugn AP
2-25lumz dauraaniraziivusiifeaiulddaey ddmiuirlu@edes luGnady
i wivluflugilnen daneuvay veuluday lauluuseninass flufvadnties aen
aenifludafiten nanfidtuousnnmnain wagneuniies Auasendy uidadsn neluna
fiudia 23 wia (Walund Yo 2545) Wintrindunauseuazlan Wudounanlusies
una 413 volatile oil AiinAuguuazilsaifa ndnafudnansasitadranausamininguasda
HANTY mﬁ‘q-ﬁqﬁﬁmﬁ'uuﬂui'zmﬂmj 0.04% vinfuilans cineol, camphor kA d-pinene uma
enldinduanduan tigesns udle mqa%‘l‘i’-ﬁquﬁmmﬂu%umq qugalsamufindeu @ed
3 Gasfifuazwaan muRdmel 2534)

drmsunsliinlumstlestuindnunasiu gaudnmal §uandassaus (2540) e
817 geraniol Tutn fignd lavuaulafnuazuunsdy waziinerudndouinrasdniiatudady

Y rv :,l =Y
ABNLUUAITU (81198 BATYNT 14 BYDEN. 2534) uanmnﬁaﬁﬁaﬁqw‘ﬁﬂummsnumwmu



nezfnldta 41.06% (@Ren wiandwazfingn aseuds. 2542) wATasuusiniudng
i (2536) sBwITNLAasBERa At RA LY 10% Tl mmmﬁu&qmsvﬁm
180389 Cunvularia sp. 1689 100% wararunsndusiaae Fusarium sp. 18R uaznsld
ansanpandanantuazlaFlulaafnasih arusnlinandn i lndidsstunisdansed 33
m‘:ﬁ’mﬁqqﬁa’lﬁuaﬁmmﬂﬂﬁqmlﬂquﬁw asanmistasduuszninessssuailugi
warnzled uazsonduiitlasiulilFunandiians IElusssunie @andmed lasasary uaz
Aoz, 2543) Usilund fods (2545) ?ﬂﬂmwhmﬁ"iaﬁ'ﬁ’lﬁmnmi”niwzﬂanqﬂgwugnﬁo
A8 (knock down) unauiiinune ldun Feseseda NUBUNITYAN UAZUNAITUNAY Wan
aniigeisraninmlunisileatunidalsanaiin (Fruit rot) Tsmeinuazingmiun (kemal
orear rot) Tm'lwgmﬁaﬁqma (brown leaf spot) WAHAT9 Umazatgndia gy 10%
3uly mmmz‘a’ué’qms‘m‘sryl,ﬁuimméﬂm Curvularia sp. |94 100% Way Fusarium sp.

163 wanannil ugan qudise (2544) Teaudinislistsanaainfisayulng 15 alin e
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WFau Anudude 10% lunistlestunidmuaiiuiinu Usangdnansanaanduileslduas

b

Ngn doumnsanmaond duannlivuenaie 30 uay 40% WININAADI 24 uaz 48 19
Taemuanau
_ 4 a n ).

14 (ginger ) IaIneNA@RTAR Zingiber officanale Rose. i1lwAaangnininlsian dou
=3 - :” x ] ] ..
wilaauazasiuinDazasdlugain udune unenialmisenmednudne SpuRisuacy
v & = £ = DR v Yo e & v
goiuiumulsaeTuNRsTY 1 wms | Nesuinduvanlamanizini indudasisafinfay

& = & o = 5 o
2N alueesiaiidiieannaey a19eannEinge Ap wluneNsuive Silszanns 0.5-4.4%
Usznausan  terpene, zingiberene, cineol, camphene, bomeol, linalool LAz phellandrene
(gandnEnl fUARFTIaN UATANLY. 2542 ; nueNAT asdinuating. 2538) Aitman and
i o’ = i i 2 4=J 2
Marcussen (2001) :1enudngnsanmandsugringiunsnananasaniin lugiheilulsade
Aanszgnanigy  nemesauiugiloediuen 261 998 1w 6 §ilani wanainil Leal
i 4 .
(2003)  fhegudnansairaantuaraluduillsrdnsnmiduansiinunanssuraswnaiize
o o o ¥ -
wardiigyaduanssinunnisdnsas
Uszas goaln (2535) Mevudainsuaanaandunssdaviuuussiunalifadindanany 2
or o - 1 - { -
Tumne 85% nnelu 14U uavesys iadeiainyns (2536)me91udl Telignanandainen
1 o or or x - ‘ o
1y ansvAviaamnesenluesuarluiy arsanainieunnnirdedignsuidn ufen aald
- o £ & . s :
anaNsiaauluAy uaransaiadtuaanedRRNnNTRWEe Escherichia coli, Proteus
, - . X 4
vulgaris, Salmonella ltyphimurium, Streptococcus viridans Waziiaau ananeTia 812
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LPANDIDS @:ﬁmuuaxmnmwﬁﬁmmﬁqmﬁ 191419993 Agarwal ef al. (2001) 378197397
ansafnannnindeaadadanimnaudontn Tans curcumene iludauilstneundn uazans
zingiberene 1#aann1sainfae diethy! ether Feannnnsiansataumagaunudndil s AN
mwLﬁum?é'ufyfqmﬂq‘%ryLﬁuimuazﬁué‘v{amsﬁmmuumuﬁ:mmmﬁuéu’%ﬂ Rhizoctonia
solani AMNMsANITNTmeNsEMeT lFannTedaeiBnendudantn wudAsadduresin
TuA9% 50% WiszBnsnmluntstlasiugennslfiningy 100% wesiileRnnaisans vanilin
1J_?::ﬁw'ﬁmwlum?ﬁﬂaﬁ'us;ammaqﬁﬂﬁw‘mL'?;'.umn’%ulunn?:ﬁmfnmiuﬁu CEDLIESEITES
2538) wanaNIaREn Sans (2545) #8979 NNINARBUUTLRNENINTBIGITANARIN
Naayulngaedda 3 19n Ae s 91 uarde lasnnmmindomanimumaziunauen iield

L o L |

Tumsilasiunndanuauuuasdutinudef 2 #0edd feeding method WudasanAANTIEE

-l

anulinaluntsflaaiuidanfian laefinlefiduinisanesindy 80,100 uaz100 anends
NNIMARDY 24, 48 UaY 72 dalsmuansu

o o & A :.i|4=i ' o O ar o y:" el

SRR 4 MM ERIaEsodesiuaRLNaIulaN dutamnaluladNuuiy
a3 (2538) 3nea7ud AnaleaazaaansansatievTuidanuaeiuiuly wodemaldlums
tasiuindaunasduialyl IRsdnvarealeTiiluiesaunasiyidu wandaenin gounates
ugatlauazanan - NNANGATMLAY (Bu08 BAINT 0 98880, 2534) Annmmaasldans
afimanluaviRassuANLarAId AN NudrarsaimanluaRenldanianisada

1 }
wuugenan nardas leuvuasnindoeiunaiuaa aaui9nMiugnslaunastuld uidealdln
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-]

szAvRaMdNdIg R AgEne udssataRlAaInnmTndeninduuarnisiusn g
UsrBvEnwiuanslounasiuen (e gaudmizAed. 2538) agsn guifisy (2544) e
dlunstlasiuindammuunsiuiadested 2 lneldindusaaia wudn A198inAINENgU
Faonudndu 10% Winalunisilasiuindaniign laufinaniifwueunis 100% wdenas
namy 24 F2lu dausnsainennedinainWinuenunaesuiaFeomelusdy 3-10% uaz
Sukontason et al. (2004) &M n1snagauilss@andnines eucalyptol iatlasiuinga
unasuunazuuasiuiadan 1neRd Tropical application NUMUNALTURIEEaURANGNAA
e uazndIannnismaseunudn eucalyptal wnl¥unassuildasianfiduasndndy nas
Anseiianuauldds Dipping lnanmgaufunueuss 3 wudmuauLuasiutituavsauue

ndruaNLNAIIWIENY uasnuauLuasTuiulimafadusfindeanas Rao et al. (1996)
inmasaussainananyamwdsafuasdiulin nudigisafnannianyamdsane
mmﬁnt‘fu;Tm'mn‘éruLﬁuTmuaxﬁuganqatqﬁrytﬁuﬁqLﬁw‘n"mml,l,umfi'uﬁ'm’lﬁ' 97.8% FalfY

o 4 o 1 IA ar o 1
Janaanunnanufarlianysnluariiamusnegidouias uaznimasauiuianuauwdn



anansnduginnsaanasy uaz Saxena et al. (1996) liinmsmaseutlsyanBnmassansaria
arnanyamAsIatuuasiutig nudasataaIniaRyaINaIIazduSsre YN aEUN
aldansunasiuting s lssammnimiuiufusaanateneun el uds (2546) 180
msAnmasatmaniaayulng 6 1iin RatndasinuaziunBausanazesiiaanadudn 10%
Aumieuuiasdutinggedl 2 nudinansafaanneuaeuazaznanmuiaeininalunstiestu
fndn 72% naanenaaes 48 Fatua TIAN LT, = 30.38 uay 31.20 4ata uavatsaimanita
FomvBauaanaaad wudaasatnainuznanmguazeumanenlineangs Tasnl
wuauLNasiutinumng 64.0% uRan1smaaas 48 ol arsnantssanguuaraLaelfraly
mstlestuindamueuiuasiurin 96.0% ndanismenes 48 4alus asaaannenguiandin
panadind 25 uaz 30% TnliRafintunaeiuiunn 100% wenannil gies Taamu (2546)
Anmansafmanniigayulng 5 sladasinranandad 10% wudnansaiaaniDesnlfues
am T liuvauuiasdutime 70.0% sesaunAeRUE sueusauenn EvRBLas I SNa
W ldiuauane 67.0, 65.0, 64.0 uaz 48.0% ANAAL uarldnaaauatsnanaasiaayulns
nudanstauIesazmLacYAn el anTNAgeY 92.0% sedatnAe drsustetTefnuay
37 a1snauanafimzatalasuazEnAIATIY UAYEITARARANTRITUILAZALR Tna
n12AT8 86.0,80.0, 72,0 UAE 68.0% M andlefimadayanisldaiingu druaritias

AUANAALNANITNT AR 7 Wuliegiiaenn
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3.1 m‘itgﬂaLtazuﬁluﬂ?‘mmuummﬂum‘mﬂﬂau
Tuduusnindanganldlundensauuaniieuvieseunaiumaantiiang 7 loun

unadnanegudlwanaianszls, ngunne guaulwassiusingas awnetindes 4awmdn

uasdn uavguauluaRR Al sunediindy Sodnastufa  anniudusa

LANTELNAITRUAAYINARAD  UNANING  BUAITUNAIANLASLNA NG o e niAee
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NFARENTWIA 50X75X100 T, laeninaaudsiunaan ldmitaganzniradniaaudanin 14
danidadarganldasliinaifluanmeudoundnlinelunsates saamidaldasunasiuasly
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Wianeld wdsaanidutlsyanns 1- 2 3 ldazfindunuen wazilsvann 3 - 5 Suaziasnyiuln
lunuended 3 uazddnudluiwsegenzndn Miaanlszuna 5= 7 Sudnudaziasoudy
o & o < 3 L S 2 = (YA o 1 o =i '
pawnde  Asldesliindamaduasinadionsning  udawnsadumAiiaaznsldluanms
TdUan Waldfnuasidqaulndumuan aunszistedan 2 auhlivnimesavsely way
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andounilaldesliiasquRuimiudnud uwasdoinde  (Nedufiuseeng 2 SAsiwmaasy
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o & as .
3.2 MIANARITIINTNUTY A INASAS
v 1 v 1] L ]
wuninafiudu suasdnitrnisazetn dalmidnas wdaisadaduiudn « 2l
wuliuds anduthainiuliendaes  doiminede siRausdazaiiaWildasunaduingud
NAN 23 IUAWAT §9 34 LTURASLARNAITINGTA BUASSTNA AR LUNBALRANAERS
uwamaniay  lealdludnmdeu 40 2 (Mg sannavane) puldidaduilaininadae
- = a LB ar 4‘ o o 3 92 :’l all
agiiiguede uwilfifluean 7 4 Wassudimusthansunnsasfaadnaeung 2 afuite
T w o | = > © [ - pri
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wasainflldldlurndn eilasiunisaaiesfarasansaangnafdndy  anduidainlihs
o or ) ar J
seauanudniuluszdusing 9 4 szi Aa 10.0%, 5.0%, 3.0% uaz 1.0% eldlunmasay
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3.3 N1SNARBULTTANENMMNURIRTANA
331 MSNAFALAMNNIIURRNURUDULNAIY

- g ol ] - A o :’/
NYSNARDUAINIT BN HIDIAIANAAININUTY TIMALTINNAUPUDUUNAITUNG 3
430 D UHARTNE wiaeduides wasuuasiuudsane Tnevinnnsmegauauluiruy
g o =4 1 =Y 4=] 9 : ar o
Feeding Method Tneintsnangsairaniausassinasluainisnlfiaesunasdulussdy
Aonudugy 1, 3,5 way 10% laauilddatrundeniuinlilélsunn 10 nfu udaldaslunda
nadAnINIAEUNANENSS 4.7 @URWAT g9 8 WURWRAT 14 autopipet nemansatiRAnn
Agaslduon 1 Taddmsdeudonanasin Auliidriu aaniuldyiwlasawueuded 2 1daq
uufia 9 a2 10 fa Unehdiaefraneunslindeensdaliviy fufinuanisanann 24, 48 uay
72 49lne luntmmeaaualsadnanNawAasA W dNdy azfnEnaaad 10 GILasAINIg
naaawlsaunauiaalFiinsewunuansanaanig Weasy 72 9o luatsanuauilainsen
Wi ldiResaifadnsdrgisanaainisas inasan s dusawiaisvreld lunsim
unaslunguneaaanFaufeumIeINngn 10% azfasianismasedinal
= o o o B o v o
3.3.2 NISNARAUATINLILUABIDIANSANANUALANIBLNRITY
AT AGE LA M UAHIBIA AN AR BALANALLUAITULINN WHAITUNRIAE WaS
waaeduiadaT fin EnRBLWLL Feeding Method Wasanaliaansndadin 1, 3,5 uag
10% muadn Tasmsualdlarundassaminlilsdunne 10 nfu usqldasly petridish
anaduinguingts 5.5 wiuituns weagisainaslil 1 aaang lildllunsuaswua
PUIANGN 21.5 X21.5 X21 5 dufiuns  uinasudausasiunmdaunlsanadlinsss 5
or & H ] o = Y icg o <4 o &
A7 WATNNITMAaae 10 40 amdunisnasswiFauseylduunugisaiaainis Tuinea
ill & 1 -] A‘ ] 4‘ i ] or =i
nnsanen 24, 48 uar 72 dolue  twnuuatlidnntianadsssafiefnmdnansaiaiing
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- ar
3.4 msuuinua
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nMInAsBIAsTAT I sTuTInHad u N uERLIaTuuATAA AN TR TnenTie
v o A 3 ] & = [ & A 3 o & i e
Wiufenarsesdnuouunasianng  dounsmeasausasaindsunasiui limaasionssugiu
o ' ' u a4 i 1 o 4
unasdunaduazuenidug ldlundaudesunaiiintiedaliansls niandunsaatunuew

= ar s 8 or
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o W
3.5 NIFAATIENIDYA
4 =3 - Ll
indayafvseusonldufiaszinneatamuununismasewuy Completely
Randomized Design (CRD) waziFaunfieupanuunnsinszudnangunaassiaedd Duncan's

new Multiple Range Test (DMRT) wfaufansaiasziimianuiluinansansanausazaiin
Toelden LC,, wavAn LTy,

—— e e T e e e
- -t % 7 = - —

) i -1 o
299 3.1 nean I lunNnasuNaIdl 1uIA 50X 75X 100 Fu.
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W 3.5 99 (Alpinia nigra (Gaertn.) : Zingiberaceae)



WA 3.6 39 (Zingiber officanale Roscoe. : Zingiberaceae)
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T 3.8 Aafindeaunasiutinu (Musca domestica L. : Muscidae)
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MNF 3.9 wusuLNasiuialdsn (Calliphora sp. : Calliphoridae)

N 3.10 Aadindeunasdusiadian (Calliphora sp. : Calliphoridae)
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DNT 3,11 BUARLIAIIUNEIANE (Sarcophaga sp.. Sarcophagidae)

AT 3.12 Fadiudeuuaaiundsant (Sarcophaga sp. : Sarcophagidae)

60926
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NANIS2As

rF-% ars ‘y 1] - as (-] b7
4 1 A uRBU29ETaNAMNANUTY 21 WASTINLLNAIIULY
411 AMASIURBAUBUBULHAIITUINY

anmrsasaLEsatasnaRNgy 1 wavildanmianismindasianiauuagaang
sendagaysaueaneged lusvduanadady 10%, 5%, 3% uay 1% funuauuuasiuimg
Saf 2 laedEnnsmaseauLLL Feedding Method waziiwfinannaudanisnaasduoen
24,48 uay 72 Falne HaUlsNgd ansafinaansdindudanisnisuynaziuacaduduaziinasie
nsAnETe TR 2 LLﬁﬂgllus:ﬁuﬁumnGmﬁu MENRIININAGes 24 F2lne
AudhansssannaiLdy Asududu 10.0% Wranimaasaiin Aadnainlimueuunnedy
A8 68% nasTerauAuENdN 5.0, 3.0 UaY 1.0% Lnantlimueunie 44, 4 uaz 4% AN
AP uavAn LCy = 7.49% MEMAINITNARDY 48 $aTe wudrensafimannasiusuiiezsy
AoNLENTY 10.0, 5.0, 3.0-ua¥ 1.0% Anamsmeingy Tngfinantsang 80, 48, 44 uay
28% ANNAIR A LC,, = 4.29% UATMIEMAINITNARDS 72 s wudngasaRmannaiug
Arududu 10.0% 1vnalunisneaes 100% gavdiszfupanadades 5.0, 3.0 kaz 1.0% Hua
nsanaaglussAuReniu Aa48% A1 LGy, = 3.57% RINNATINARBIRINGIA NN TITEL
Lﬁﬂummu,mnsi'mmLqmﬁﬁﬂlﬁ’uumwmammﬂmﬁ“ffwﬁq (LT - 180 frzfupanadnde
10.0% T#n LT, = 13,24 falua il Ansniga sesasanAedsaiRaTnatuguRcn i
5.0, 3.0 ugy 1.0% WA LT, =73.91, 74.68 uav75.13 dalae AuSRY (mmﬁm‘ 4.1)

msaﬁmmmﬁuﬁ’ué’omw‘ﬁau@ﬂﬂﬂaﬂﬁff;sxﬁ’m%wﬁimiu 10.0,7 5.0, 3.0 uar1.0%
Memdnmmasss 24 $aTne NudRisEAA i 10.0% LiradTign Tnefinaiilinuey
wNaauAne 40% sasasinde seAumedidud 5.0 dxantemne 36% gruansatafiszAy
panududy 3.0 uay 1.0% HnanisaneszAuvinGy Ae 20% A1 LCy, = 12.01% NMEMAINIT
naany 48 dali nudransataatnaiduianudndy 10.0%  fnainlduueuuasiutinu
sp 56% dowstiuaonudsduaulineiindifeetu e 36, 32 uaz 32% mudndu A
LC,, = 8.18% MENAINITNARRY 72 Falug wuchia'mmwmwuauunaﬁuﬁwga’guu'm
ansanananadudn 10.0% Tnansang 96% sp9aNNARANIARRAIN IR A g
5.0, 3.0 Waz1.0% nnantlivuaunuasiutinumng 48% Wiy uazAn LCy =9.77% \ilavin

o - Ao aqu P |
A ﬁﬂ'ﬁ'mqﬂ'ﬂﬂﬂ“uﬂuuuﬂ\iquﬁ'\uuqlﬁﬂutﬂﬂUL’Jﬁ"lﬂﬂ'ﬂ““uﬂuﬂqﬂiﬂﬂ?ﬁ“uﬂ“ﬂﬂﬁ“uﬂ uﬂlﬂu
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memasamudn ansatrannaiuduiiacdndy 100, 5.0, 3.0 uay 1.0% Ten LTgg =
34.75, 74.81, 7543 uaz 75.43 falue snudndu (AN997 4.1)

mMenpaeUANsANAAININABIENTuRaIEULNATWTINTER 2 wudh memAenas
neaes 24, 48 way 72 dalue ansafparndafimanadudy 10.0% Suanilivuenuuaiy
Twume 64, 92, uaY 96% AINAIRY Fszdumaudd 5.0% arsatneandniluann e
FREntL 28, 28 uAE 40% AN dausnsaiaTiacnadude 3.0 way 1.0% Tranis
e 16, 20,32% WAY 8,20 UAT 20% ANAAL A1 LCy, MEVAINIINAGEY 24, 48 UaY
72 dalua Wi 819, 5.80 uay 4.74% Ausfy uanieweuitauan LT, WuI1 AN
Wt 10.0% Suainlimeuinasiuinmelueatduiiga Ae 10.99 falue sesnmnAedns
armandfirasdndu 5.0, 3.0 uay 1.0% TR LT, = 80.08, 92.41 uaz 93.52 Falue
PRSI (AT 4.2)

ANHANINAGEIANTST 42 @safnandidenumiaueanaaes  Tinavilinuew
nnaﬁuﬁmmwlm*zﬁuﬁzgamn MemRennsmeans 24 $alie @rsadaenngRandndy
10.0, 5.0, 3.0 uay 1.0%ANAM AN 88, 48, 32 WAT 32% mNNRIAU A LC,, =
7.85% mendaniamaass 48 Falue Tinavilueuinaiutivme 100052, 48 uay 44%
feoadudn 10.0, 5.0, 3.0 Az 1.0% AmAWL uaziln LCy, = 3:45% NENRINTNARDI
72 dalne faormndindu 10.0% Deanilfmeuwinsdutinung 100% s83aaunAesnsais
andnfiacudade 50,30 uaxl.0% Fnanil¥uuenuse 54, 52 uaz 48% ANAAL uazdl
AN LGy, = 2.52% iieifSoudisudn LT, wudn astsndadn 10.0% ﬁﬁﬁﬁnﬁqmﬁ@ 18.77 99
e uavsnsnanie Aanaidadu 5.0, 3.0 wex 1.0% A1 LT, = 52.08, 57.77 uav 63.63 4
Tug Aruansu

nav9ENTaTnAINTedaEnIET U BLNAISTINY. ANENSINITNAaes 24 Falue 803
afaaNTeTATNES 10.0% THANIIANETRMURUUNATTIINN 44% s93a%nAe ATANTN
41 5.0% fnan1zAne 40% & mFuAMATNTY 3.0 uay 1.0% HuanisanewiniuAe 20% AN
LCy, = 10.97% NIEMAINNImanes 48 99lne SNanismnegemewuaassuliig 64, 52, 28
uaz 28% finanuidiudu 10.0, 5.0, 3.0 uay 1.0% Augdu i LC,, = 4.15% NNENGINTT
nAaes 72 dalue  finannsmnetemuewiasuladly sy Auiuansnaty Aa dnanisnne
JamaNLNAITI 100, 84, 68 UAY 28% AAandudu 10.0, 5.0, 3.0 We 1.0% AINAIFY
A1 LCy, = 2.24% B LT U8R L UL AT RN AR T (LTy) MU A
i 10.0% SiAsingm Ae 34.22 fale sasnsanAe Aarandadu 5.0, 3.0 uaz 1.0% T LT,

= 42.61, 59.38 uaz 95.75 Falue MNAIAU (A9 4.3)  #138NANNIIAILLUNTALRANRTDS
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AAonandadas 10.0, 5.0% Tranlfnueunieds uay 32% muA1dy dauansataandemanu
i 3.0 uay 1.0% Lifnasenismerasmeniuasiutindunimensnsal A i =
10.19% nnemdansneans 48 4alusansainanndeiacudaudy 10.0%  Suantsangaes
wauaeiuing 64% uarfiaarndindu 5.0, 3.0 uaz 1.0% finanisene 32, 20 way 16%
augnsy Felilaonauansrafunnesdin A1 LGy, = 7.86% memdannmasas 72 falu
dnsafmanndslinanisnannsiasuulasly Ao Anonududin10.0% Suantsmns 100% uay
?imwﬁu%u 5.0, 3.0 UAT 1.0%NHANITANETIBINUDY 56, 52 WAL 40% AINAINU A1 LC,, =
2.86% \ieiouifinysn LT,, WudnilAn LT,, = 28.70, 67.95, 69.57 uaz 76.65 Falne Hezdy

AMNLENEY 10.0, 5.0, 3.0 Uag 1.0% ANKIAL (ﬂ'maﬁ 4.3)



al & o o v & P % ar o .
AE9N 4.1 LWeATUANNTANETRINRBULNAIINLNINIEN 2 NNARBUAILANTRNAINNINUTY

AQELENIIULASIUNTALAANAEAR NAINTNARDL 24, 48 UAY 72 21N

WNBALaRNeERE

ANTANA aniau
NTANE (%) LT, 2 (31) ANl (%) LT, (a%)
AN (98) 24 48 72 VIR (131) 24 48 72

'ni";u'i'u 10% 68.0'a 88.0a 100.0a 23.51 44 0a 58.0a 96.0a 39.93
mi‘jm'fu 5% 48.0a 48.0b 48.0b 72.91 36.0ab 36.0b 48.0b 72.81
mﬁui’u 3% 4.0b 48.0b 48.0b 72.94 20.0b 32.0b 48.0b 72.93
mﬁuﬁu 1% 4.0b 28.0b 48.0b 74.51 20.0b 32.0b 48.0b 13.73
Control Oc Oc Oc - Oc Oc Oc =

LC..Y (%) 737 482 3.57 - 12.01 10.22 3.78 -

CV (%) 91.79 40.58 31.21 57.74 43.92 19.54

1 o ' = S o o
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CV (%) 4702 3317 26.73 41,24 4417  28.51

14 e ' = 1 o e
RALAIANBALAIN 10 9 LAZFNBNTS IHLNQ

anansysuaailullle 0.05 TS DMRT

BN

A % AJ o s o i ¢ 1
% | T,, = Lethal Time ; 128798901390 82399) Inuenunasiuimude® 2 aelilazaniis

NeuAIEFRIRNES NN TNRANAIINUNI

* LCy, = Lethal Concentration ; Aasdinduaasansanaanndeiina lifuseuiuasiuinuiad 2

A lilesaniia



24

Ch a o o @ o [T
4.1.2 ANMNILUNENURAAANIYLNRNIIULIUY

HATBIANTANARNNAN LT UA NN IR UANANTEUNAITVTNY  ANBNRINISNARES 24
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Wadu 10.0, 5.0, 3.0 uay 1.0% ANSIEY (A13197 4.2)
ansafaanaidNdesivBaLeanaged Suaseanismaveina sl AURuAN
et Fanremdnamaaes 24 datas mudngrsanaanaRutuAaENgy 10.0% SuanilE
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100% wavAadadu 5.0 waz 3.0% Snanisang 44% wintu A0 LC, =3.20% iilenfiey
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3.0 uay 1.0% TAn LT50 = 75.30, 75.30 uax 96.84 dalue muansy
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1110% 96.0"a 100.0a  100.0a 17.03 " 240a  100.0a 53.25
41 5% 400b  680b  100.0a  34.21 0 240a  40.0b 75.30
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Y giaia9a9a8a1n 10 97 uassias N luuuosanaIuAcsfIsnesuiauin lulanfneiunng

saanseauananiiililla 0,05 lneda DMRT

3/

¥ ar AJ o or aor ar ti :
LT, = Lethal Time ; 18 nfansnaaasnii iisasindaunasiulion seliasenile

. o - ﬂJ o’ (=3 or ar
¥ C,, = Lethal Concentration ; porsudnduresasafiaarndsimmlsinaandaunasiutinn me

T1)pzanile



29

42 anailufisresarsanAanANUTY 11 BASDINLLNARIIUNIUL
421 AanaEluREIUNUAULNAITURILAIRT

wamwmamlumfmﬁi a7 ﬁ‘ammmmmﬁ'ﬁmnmﬁuﬁuﬁqaLant.ﬂriuﬂ'@wmumﬁuﬁ'q
980 DNERAINITNNADY 24 Folue nudnansatamaandaudn 10.0% Tnannlinuaunis
109 wazansaianANdud 5.0, 3.0 way 1.0% HnanIAe 12% winmidslsifaanauan
Fafunn9sBA WA LGy, = 16.00% NIENGINITNASDI 48 dTas ansasmpanadiades 10.0%
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9 1% b Ob 0d 0 4.0b 4.0c 4.0b 273.38
Control Ob 0b 0od - Qc od Oc -

LC,Y (%) 23.17  16.30 11.53 . 16.17 13.51 13.51 =

CV (%) 263.52 83.33 49.41 103.93 124.48 124.48
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422  ansduRsiuALRNTaLNaTuRAdeg

Tumsefl 410 wudrasainainsindugaienauiinadanismereaaasdiui
oo walusyAuiuansnety  anendannsmesns 24 dalue snsaimmonududu 100 uay
5.0% Tnanismneilinansnafunnesdn As 24 uay 20% ansafedude 3.0 war 1.0% ina
msanel 8%winTu A1 LG, = 19.03% mamdanimmaag 48 falus ansaimnRuEuEnan
THunaemne 40% doNdn 3 sedumsmdnduTinantsang 36, 24 uaz 20% BelaiuAnstatumng
@08 AN LC,, = 13% NENAINIINARRY 72 dolne Snamsmanasiiu/aeuuas Ae ansarn
anadads 10.0, 5.0, 3.0 ua 1.0% AnanlFuuasnne 56, 44, 40 UaT 24% RINRIFU AN
LCS0 = 7.54% \ilenfeuifieudn LT, wuda ildn 63.10, 79.66, 81.51 uay 119.29 Falua 7
sxfumanudinds 10.0, 5.0, 3.0 Wz 1.0% AUAIRY  HATEIANTERAAINTINT U LMD
WDANDEDS MENFINNINANBY 24 Folay dasaimAtN 10.0 ez 5.0% M lFunasnne
12 uaY 8% muadl uisn 2 szAuesuduiuliinanenmaneniel A1 LC, = 22.55%
mendennsmanas 48 dolue Hranismie 24, 20, 12 uaz 8% '?";?zé’mmmﬁ'u%’mo.o, 5.0,
3.0 uaY 1.0% MAUAAY A1 LG, = 18.99% NENKINITNARDY 72 Falne. gnseiinannaiudy
Anadindu 10.0, 5.0, 3.0 WAz 1.0%  Unavinlvkuasnng 56, 40, 20 uay 16% PINAAL AN
LC,, = 8.40% \ilewSetifieus LT., wusnansatanssidadu 10.0,5.0, 3.0 usy 1.0% i

68.54, 82,66, 98.72 462 104.64 Fala9 pndfy (19l 4.10)
lusnasi 4.1 mendsmsnnnss 24 $olNe ssaimanndrdanianiaugnszduAIm
dadulisinasianimasss nensinnmaass 48 49l snsaRmAcMENT 10.0 uaz 5.0%
nanmsaneliuAndrafunneatn Aa AHaNI9AE 48 LAY 36% ANNAAY wazAntdud 3.0
uaY 1.0% Snansmie 12-4ay 16%  MNAIRY  Seliuansnemaitiduty  An LGy =
10.01% Memdnnmmaaed 72 falue ansasnpnudiugc 10.0% Tuan1sme 52% 394890
Aa pnadudu 5.0% nanisane 48% aasarnrdnudude 3.0 was 1.0% Auannliuuasmne
24% Winfs A1 LC, = 8.55% ilanEuifitudn LT, wudniian 63.57, 68.48, 91.89 uay
92.90 daluemudndy aemdennsmanes 24 4ol ansafnanddiaisueaneaed
nat Fmpuuaasiuiadeone 8 uay 4% AszAuecnudndui0.0 uay 5.0% dougnsain
Aanudndy 3.0 uaz 1.0% hilinasianimanes A1 LC, = 26.12% NEANSINITNAKDY 48 i
Tue ansaindinamlivmaume 20, 12, 4 uay 8% Hacnudadu 10.0, 5.0, 3.0 uay 1.0%
AR A LCy = 20.69% WAINITNARDY 72 falua Snannsme 36, 28, 16 uaz 8% AN
LC,, = 12.66% \fiewBauiitunaniivnlfusamneasdsmis (LT,) wudnildn 88.14, 95.96,

98.49 uaz 142.50 $aluq Aanandudu 10.0, 5.0, 3.0 LA 1.0% ATNAIAL (mﬂa‘nJ 4.11)
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NATBIANIARARNNIIBBIENLTURBUNA ST NTATEY NUSINNENEanTNaaes 24 Falua
asaamnaudnduiinglinansnafumeain  TAn LGy = 42.41% wRannmaaas 48 49
T3 ansafnanndsmanudaudss 10.0, 5.0, 3.0 war 1.0% AnanlFuuasiuiadaanie 32, 28,
24 UaT 16 % AINAIAL A1 LC,, = 18.22% wazilandnmaaes 72 4ol Snaniseng 52
WAz 36% HAonandudi 10.0 uaz 5.0% B0 2 syRuRMAENTURHANIINEY 24% Wi AN
LC., = 9.47% \iinuBaufiausn LT, 999@758imanTsanudndy 10.0, 5.0, 3.0 uaz 1.0%
71/ 68.33, 90.66, 140.91 UAY 144.93 42lNa AMKIFY (AN3197 4.12) Tusna9T 4.12 Aa na
Ia9dnsainanIedosIuTBaLeaneae AR ReL AT Mendantmmanes 24 Falue wy
31 arsainannin 4 szAuAcdnduTa liuAnANMeEDR TiAn LC,y, = 43.94% anemdenns
NAADI 48 Fole NANNINAADITIAINNLANANIT NN IARR - AD RHANNIANE 24, 16, 12 LAY 8%
fpanadadin 10.0, 5.0, 3.0 waz 1.0% AR AN LCqy = 19.33% NIENFINITNARNDY 72 da
Tus ansadaaanudingu 10.0, 5.0, uay 3.0% Nean1amie 40, 32 uaY 28% ANNAAL d9u
ponududie 1.0% Huantsmng 12% A1 LC,, = 12.11% idsnfismAieusamiinimanesd
snliusasneasmseuiss nuda parsdnd 10.0% Sanmdige Ae 8151 dolil sesnwnie

#7580AANNANTN 5.0, 3.0 UaL 1.0% ABRAN 96.31, 98.96 Waz 171.08 92119 mINAISL
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=l ra & - o o o= a [y ar a o
A19799 4.10 :.Ll'a?mumn’1Smw*‘nmmmmmmm‘mmmm NNARBDUMAILANTANAIINUNUTU

Ao alENI T ULAINNTALBANATAR NAINITNAKEY 24, 48 Lay 72 dalu9

agaiin aniau WvBALEANATDS
nsAnel (%) LT, () n2Ae (%) LT, (1)
VIR (1N.) 24 48 72 VIAN (1) 24 48 72

aitudt 10% 24.0'a 400a  56.0a 63.10 12.0a 2402  56.0a 68.54
afiud 5% 20.0a 36.0ab  44.0ab  79.66 8.0ab 20.0a  40.0b B2.66
i 3% 80b 24.0ab  40.0ab 8151 Ob  12.0ab  20.0c 98.72
i 1% 8.0b 200ab 240c  119.29 ob 8.0ab  16.0c 104,64
Contral Oc 0Ob od - Ob Ob 0d -
LC.Y (%) 19.03  18.99 8.40 - 2255  18.99 8.40 -

CV (%) 11303 51.37  34.49 17321  93.75 40.09

1 b %4
L Sa2ANea8ann 10 99 LATAIANHT MWL
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AN 4.1 Lﬂ@ﬁ‘wjumm?mmmmmmﬂmmmumwm ANARRUAERITANAINNTIAIE

NI ULASINNDALAANAIRR NRINITNAART 24, 48 LAY 72 FalNY

@N9ann Lanimu wnBauannagng
N3ANE (%) LT, (1) nTANe (%) LT, (1)
A7 (1) 24 48 72 1A (13.) 24 48 72

1110% 0'b  48.0a 52.0a 63.57 8.0a 20.0a 38.0a 88.14
41 5% Ob 36.0a 48.0ab 68.49 4.0a 12.0ab  28.0ab 95.96
141 3% 4.0a 12.0b 24.0bc 91.89 0Ob 4.0bc 16.0bc 98.42
11 1% Ob 16.0b 24.0bc 92.90 Ob 8.0bc 8.0cd 142.50
Control Ob Cc Oc - 0b Oc 0d -
LCmy (%) - 10.01 8.55 - 26.12 20.69 12.66 -

CV (%) - 57.08 63.13 263.52 90.91 62.24

Y EoarAeRLann 1097 uardasnmsluuaRannnadtasasneanilauiy liuanstatunig
afmnssuaadlille 0.05 Tneds DMRT

? |7, = Lethal Time ; amiamanaaa I iFaAnSaunasiades sl

¥ | C,, = Lethal Concentration ; porndndutesgnsafnarnt iR sanuasiuiades
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=l rfa & o & & o o ] [ or =y
AN5197 4.12 1S EuANNTANEIBIFAFANILUNAITUNATLL NNARBUAILAITANAINNTINIE

LI ULATINYTALAAN DTS NFINITNARDS 24, 48 uay 72 dalue

#NFANA LENLW Luﬂﬁmlﬂﬁﬂﬂﬁﬂﬁ
nTANeEl (%) LT, (93) nsANel (%) LT (a%)
waN(TIu.) 24 48 72 AN (T3.) 24 48 72

F310% 8.0"2a 232.0a 52.0a 68.33 8.0a 24.0a 40.0a 81.51
31 5% 12.0a 28.0a  36.0a 90.66 8.0a 16.0ab  32.0b 96.31
F13% 12.0a 240a  240b 140.91 4.0a 12.0ab  28.0a 95.96
39 1% 12.0a  16.0ab  24.0b 144.93 4.0a 8.0b  12.0b 171.08
Centrol ob Ob 0c . 0b oc 0c .
LC.,Y (%) 42.41 18.22 9.47 - 43.94 1933 12.11 5

CV (%) 111.34 63.25 4537 186,34 7454 4725

v
ot o

Y FinaAnieaeann 1091 uavdasneslunuRinskansaaneamidaniy liuandnei
yasdnszfuaandlulyly 0.05 e DMRT

? |7, = Lethal Time ; loamdsmanaaesim iaiindeuuasduiode R

¥ LC,, = Lethal Congentration ; ponanduugniansaaarndm iR fanuasuiadns
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43 anuiluAwaagsanaanaRuTy 97 LA INUUNRIIUNRIRIEY
431 aonailufsfunuauLsasiunaIae

mnm‘mﬂafauﬂa‘:‘e‘w‘%nﬁwm@mﬁa‘aﬁmmmﬁuﬁ’ué‘mﬂLﬂﬂmuﬁwuﬂuumﬁwé’amﬂ
WU NILNFINITNAABY 24 dnlae angarmilnannldiunasmne 32, 28 uas 4% AsvAuAu
Fudn 10,0, 5.0 ua 3.0% auddu arsataanuidudu 1.0% Liflnasanisnaass ALC,,
= 12.13% NNENRINNTNARDY 48 daTue wudn gneadaacnadndu 10.0, 5.0 uay 3.0% Ana
nnsAne 44, 36 WY 4% ANaAL JAT LCg,= 10.55% LATHAINITNARRY 72 dalug snsaiin
aonudindy 10. 0 wae 5.0% Huanisnng 44% Winnw gnsataanNdnd 3.0% Huan sane
4% %A1 LC,, = 9.34% idlauReuifiauan LT, nudnilen 87.17, 88.49 uay 273.38 Falua
Ao NdNgs 10.0, 5.0 way 3.0% AINAAL (m?ﬂw 4.13) msﬁnm’mnwuﬂmmmuwﬁmmﬁn
ADTAR NUNFINTINANDI 24 gl wudninani e uLNAIUNRIaERNe 28, 24 UaY 8%
A aonadadn 10.0, 5.0 Uay 3.0 ANRIRY  Ansainadtadudu 1.0% NIFNFINTNARDY 24
waz 48 folus Liflnamanimeses A9 LC, = 13.16% ey 48 Falus Hnantsmne
Wi 32, 28 uay 16% aanaitind 10.0, 5.0 Uy 1.0% AINAY HAT LCy, = 12.47% UaT
Tulesiduinimmne 36, 28 UAY 16% NENAINNTNAABY 72 Falaw A1 LCy = 12.06% e
Wisudlen An LT, Wudnlida 79.26, 97.71 uay 125.65 falug Fiaanandudu 10.0, 5.0 uaz
1.0% AuadU (Fnged 4.13)

mev§aniameaes 24 dalue grsatnaindideeaninuiidefdusiniemid 52 uas 8%
A annadndn 100 Uay 5.0% Auandy - arsaiaacisidudu 3.0 ez 1.0% Lilluasians
N8y A1 LC, = 9.77% NEMAINIITVANEY 48 daluy snsatmanndnmanadudv 10.0, 5.0,
3.0 uaz 1.0% Dnanaliunaant 56, 12, 4 uey 4% ANARU AN LCy, = 9.53% NNENAY
AsnARad 72 dalie ansananAudndl 1.0 uaz 5.0% Huaniemn 76 uay 28% dauAns
afaporaidade 3.0 uaz 1.0% Jnannsang 4% WintAs A1 LGy = 7.51% laifauifinum
LT,, HA1 16.31, 106.83, 159.48 uaz 159.48 et AR (mﬂﬁ; 4.14) Tuinen 4.14
ARNANNINARBIAFANAAINTIAELUN DAL ANATDATLNUBULNAITUNAIA L wudngnsartnd
aududn 1.0% hiflnasenismasns  nieEnaINIINRAeeY 24 dalus snsarmpnsdudu
10.0% Tuamsmng 52% sasasun Ae ssaiamanududu 5.0% Hduannsane 8% ansardin
Arnadadu 3.0% laifinasenmaaeluniell A1 LCy = 9.77% newdannmaaed 48 dalus
ansatmponududn 1.0, 5.0 WA 3.0% Huan1smng 64, 16 UWAY 4% AINEIAL HAN LCy, =
8.69% memdanisnases 72 dalue ansataaanadadu 10.0% fannsmnefiaeuuacly

=i =l o
‘e finemn 92% ansafiaaoudndu 5.0 uar 3.0% finanismeliwAeulas 61 LC,=
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703 idlenBeuifigunamiimamasssdimlieuunasiundanainmemarsoile (LT,)
wudnasatnaoadndy 10.0% Srnsnfian Ae 26.17 $alua seansunAe arsaiaraFudY
50 uay 3.0% A1 125.65 uaz 150.48 daluamnugngy

ANTaT 415 AENATRIENTARRAINTIR AN R TR ILsAYIME N Geans
sl 1.0% hiflnasenimeansdluniel anendinimmeass 24 falia ans
anmpanududue 10.0% Huannlfuuaimng 76% ansainacnududu 5.0 waz 3.0% fuanng
EwiniuRe 8% A LGy = 8.12% mendnimeagy 48 dalus ensarnanndsiinanis
ANt 84, 16 Uz 8% dedimonuuananetulumeaiin fiA1 LC, = 7.31% mewdinismases
72 dalua gnsaRmanndnmaududn 10.0% Tnanisane 96% ansainAnududy 5.0 uas
3.0% inannsmeintue 16% 37 LC, = 6.40% ileueuidiaun LT, nudailen
23,52, 125.65 e 134,31 dale fiaersidudn 10.0,5.0 ez 3.0%. Amddy asainann
FeBnnLmBaueaneERRT AT IHIIBULLAITUNRINEFNY 92, 12, 4 UAY 4% TAonaududu
10.0,5.0,3.0 uaz 1.0% mendinismaaas 24 dalus ilen LCp=7.06%  NEvWaIN"g
naans 48 falue snsafnaindanaadudnu 5.0% dnansmisaeuandy 16% sau
ansafnAcdnds 10,0, 3.0 18z 1.0% Snansmefilin/deutas #r LC,=7.02% me
wdanameans 72 Falue @sanapInndudn 10.0% Tuaniemng 100% asaiaRdtandn
$45.0 uar 1.0% Fnamemelanaoulas srsatpaandadud 3.0% dnanismneifiny
{u 8% A LCy = 6:21% ienFaudaunamdinimasasitnlivueuunefundsane
ptasARmile Mgt ansafarcnadd 10.0% AnRign A 17.32 4ol sasnana
ansafmAoadnd 5.0, 3.0 uay 1.0% A0 135.62, 175.55 uay 273.38 Fale ANASL

(AN59% 4.15)
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=l ca & o o o o = [ &
n199n 4.13 VAT UANITANETRINRBUVUNSITUHAIALIEN 2 NNARBLAILAFANARIN

v 1
‘JJSJ‘LS‘D%E"IQE}LEIHL'ﬂuLLﬂﬂNﬂ%ﬂLL@ﬂﬂﬂﬂ@g NENRINITNARDY 24, 48 way 72 dalue

ANTANm LNty WNTERLEANEEER
n13ANel (%) LTEf(-nu) nAne (%) LT (134)
VA7 (14.)24 48 72 \IRT (14.) 24 48 72

mﬁu-i‘u 10% 32.0"a 44 .02 44.0a 87.17 28.0a 32.0a 36.0a 79.26
mﬁuiu 5% 28.0a 36.0a 44.0a 88.49 24.0a 28.0ab 28.0b a7.71
ﬂ?:ui'u 3% 4.0b 4.0b 4.0b 273.38 8.0b 16.0b 16.0bc 125.65
'ﬂﬁu‘ﬁ'u 1% Oc Oc Oc 0 Oc Oc 4.0cd 285.36
Control Oc Oc Oc - Oc Oc od -
LC,Y (%) 12.13 10.55 9.34 - 16.81 14.40 12.84 -

CV (%) 62.50 41.24 50.92 77.82 67.09 62.99

Y goiaaAnieagann 1090 uasiadnesluaseininsassasnesmilauty liuansneiuma
sdamsvsuarminlills 005 1aw38 DMRT

?17,, = Lethal Time ; amRIT AR eI TR RNETET 2 Aty e

¥ LC,,= Lethal Concentration’; AuduiuestnsatmaansRuEui M e uaa s
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an838% 2 Aellesaniie
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AN 4.14 aSEUANITANLERINUAUUNAITUNRAIRILIEN 2 NNARBULALAITRNARIINDY

FOEN I ULASLUNEALAANAIDR NRINNTNAADT 24, 48 Uaz 72 F2lu9

LINEALEaneaes

AFANA LEnLey
nIRne (%) LTsf(ﬂm) nTAe (%) LT, (1)
1981 (93.) 24 48 72 I8N (931.) 24 48 72
1110% 520'a  56.0a 76.0a 16.31 52.0a 64.0a 92.0a 21.19
11 5% 8.0b 12.0b 28.0b 106.83 8.0b 16.0b 16.0b 125.65
11 3% Oc 4.0b 4.0c 159.48 Oc 4.0b 4.0c 159.48
11 1% Oc 4.0b 4.0c 1569.48 Oc Oc 0d -
Contro} Oc Oc od - Oc Oc 0d -
LC, (%) 9.77 9.53 7.51 - 9.77 8.59 7.03
CV (%) 57.74 69.63 73.63 57.74 67.31 33.41

1 v k3
L

1 o IJ - 9 1] 1
Y gmarAeasann 1099 Laziisnesluusnsananusegiasneanileuin lduanststunig

adFTevsunnullllld 0.05 TneRs DMRT

? | T, = Lethal Time ; 128 waannsnaansiing Iinusuinasiunaenanis 2 agliazeuids
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AN 4.15 LRI UANITANETDIVUARUNAIIUNAIRIELEN 2 NNARBUARLRITANAIINGY

FELENTULASINNDALAANATRSE NRINTNAARY 24, 48 Laz 72 Falus

aTann LN \WMBALARNETAR
nzANe (%) LT, (a) NATANE (%) LT, (93)
AN(TN.) 24 48 72 I8N (T3.) 24 48 72
93910% 76.01"2 84.0a 96.0a 23.52 92.0a 92.0a 100.0a 17.32
43 5% 8.0b 16.0b 16.0b 125.65 12.0b 16.0b 16.0b 135.62
T4 3% 8.0b 8.0bc 16.0b 134.31 4.0b 4.0bc 8.0bc 175.55
T4 1% Oc Oc 0d 144,93 4.0b 4.0bc 4,0c 273.38
Control Oc Qc 0d - Oc Oc 0d -
LC.Y (%) 8.12 7.31 6.40 - 7.06 7.03 8.21 .
CV (%) §5.22 4536  27.06 48.90 4562 2923

1 e ' - 5
FAATIANBAEAIN 10 99

2/ & o :'; -=I.’ 7 or o =l o I 1 o ----mlI ar (7
Fasnusluwnsainiusasasneawiauty liuansrefmnsatanseaumeuiullls

0.05 1ae38 DMRT

¥ | T, = Lethal Time ; loavidanisnsaasiimlfmeuunasdundsareded 2 aellazamil
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432  anuduRstusfndausasiundiane

AINNINAGBLENTATAANTRWTYN 11 WAz FIF BN TRLAZIL B ALB AN AR R
LURITURF I8 WUF1 MEuFINNAED 24 Falue ansaRmanaRuTudsIEnITuAT
fu 10.0 uaz 5.0% Unanlfunasiundaanemnie 16% Wiy gsadarududu 3.0 uay
1.0% WAN1IAE 8% Wi A1 LCy, = 29.56% NIENFINITNASDI 48 dolne #nsanman
gindunanudiudu 10.0% fuannlfunasfundananig 48% sn2ainaonuidud 5.0,3.0
WAY 1.0% UNANTANE 20, 16 WAY 12% RINAAL AT LC,, = 10.67% NAINNMAKDY 72
datus asataannandudu 10.0% Snsmnegigade 60% sasaannie ansafnagtudsdy
5.0,3.0 uAz 1.0% FNANSANE 28,20 UAT 16% AINANAY TIAY LC, = 8.51% ilauf3ny
Faunamdimmasesiinn fuesfumdeatgnigasrsaiiausaciidlunimanas i
wudn ansafaaiiuduatnnidudu 100,50, 30 waz 1.0% RAawiafy 57.90, 141.05,
143.39 un 188.35 $aM13 MINGL (MIT 4.16)

Tumnmeil 4.16 Aenaunsarsatnananuduseammbaaanasedrauuaundans
Fannemfannmages 24 $aly wuda ansathannsusuiinan s ume 16, 4, 8
uaz 4% Tezdunanandudu 100, 50, 3.0 uaz 1.0% MNSIAY A LCy, = 23.25% M
WEIMNINAGDY 48 Faluy @nsamArnaddy 10.0% finanismie 36% sedamnAR 613
afmpndad 5.0, 3.0 1az 1.0% S9RnatnlFuNsmng 20,20 WAT 12% MINAAY A
LC,, = 14.32% uamiiloann 72 dalue ansafmactadidy 10.0% fnanismeilinae
ulae ansainaIniFuAmddl 5.0 LAY 8.0% SRanMIRNEaT Pa 24% @nsarn
A 1.0% Tnainliuuaene 16% A LC, = 13.55% ilaiieaudinimanes
uaBeudienmen LT, Wudnilan 92,71, 104.35,119.29 uaz 136.95 dalue Miszsumanu
iud 10.0, 5.0, 3.0 wa%1.0% ANNAIAL

ansanaanfaeaniauaadudi 10.0, 5.0, 3.0 uaT 1.0% AnannliuuaIdunal
aNEANg 24, 12, 8 UAY 8% NNEMEINTNAABY 24 Foln9 waziiAn LC,, = 18.79% NIENAY
nMsnaaes 48 Fale asaipanndnfinain\fusatme 40, 36, 20 e 16% iIAA LC,, =
13.57% wdannmmaans 72 $alie ansafmaandnasnududy 10.0, 50, 3.0 uaz 1.0% ilna
MuNSIANE 48, 40, 20 uaz 20% mwamu A1 LC, = 10.97% senReuieysn T,
nudnansataanndnaadndu 10.0, 5.0, 3.0 uar 1.0% HAWHARU 72.78, 80.25, 142.60
uaT 188.35 dalue ANANRL (AR 4.17) TUAN3sT 417 ABHANNIMNARBITRIENIETA
andfeuniaLeaneaged wudn ansanmAnudndu 10.0% fnansae 28% dauang
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ot ] ar J 1 ] ot Py
anmandan 3 szauenudindulinantsanefldusnsneiunneadn  dn LC, = 18.50%
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MEMFINNINAREY 48 Falue @rsaimandniinannsmne 44, 24, 32 way 20% fszdvAu
g 10.0, 5.0, 3.0 uax 1.0% MINAAY TR0 LCy, = 12.14% mewdenimeasy 72 99
e ansarmangnaudndy 10.0% Tuanisnanadlinlaswmilas ansasamanudud 5.0,
3.0 uAY 1.0% IHaNIMAITLANANITNNIEDR e Tinanisane 40, 32 Way 20% AN
fRU TA0 LGy, = 11.25%  iletiaamdimsmasesnieifioume LT, wudh ans
aftmandpanadudu 10.0, 5.0, 3.0 uar 1.0% A1 LT, Wi 81.14, 81.51, 85.94 uaz
142.60 dalaa Audsu
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ABSTRACT

In this article we introduce a new type of pesticide,
Jinzhe No’1 (floating agent of 8% buprofezin) that
effective control the rice plant hoppers. The higher
concentration application after 1.5 and 8 DAAP
give significantly more efficiency control rice
plant hopper than the lower concentration
applications. The concentration at 1125 and 1500
ml/hm2 also gave significantly better yield than
the non-treated control and at concentration of
2250 ml2hm2 Farmers can apply this kind of
pesticide in a healthy, efficient way with little
pollution to the -environment. And the working
conditions are much better than the traditional
spraying ways. We conducted the experiment in
Thailand, and the results showed that it was also
very effective control rice plan hoppers as in other
countries and in China as well, where this product
have been widely used.

Keywords:

Buprofozin, Rice plant hoppers, Water surface
diffusing oil

1. INTRODUCTION

Rice plant hoppers (Nilaparvata lugens &
Sogatella furcifera) are the most important rice
insect pests in Asia. They migrate seasonally.
Studies show that they occur over all year in
Thailand, Vietnam and Southeast Asian countries,
where also become source pests’ areas for other
regions. They immigrate in south China:
middle-east China and south  Japan; Korea
peninsula, north-east China and north Japan,
especially in April to May: May to June and July
to August, respectively. Usually, farmers should
spray pesticides one to four tines to control plant
hoppers during each growth season of rice.
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Stages from flower to mature are the key
period that both rice yield formation and reducing
pest damage, so farmers use a lot of pesticides in
this period. In the past, farmers work painfully in
an old, unscientific and inefficient way to spray
pesticides. They use water soluble micro-powders
of buprofezin to protect their rice from plant
hoppers. attack, which cause problems as
following:

A. "In- such situation, micro-powders of
buprofezin in water are congeries of lots of
molecule so the pesticide is impossible to be
dispersed evenly in molecular lever and cannot be
utilized adequately.

B. Plant hoppers live in the rice stem 10 to
15em above the water surface. Through the ¢'1
spraying way pesticide can only be distributed ¢m
the rice leave. It will a long time to kill all the
pests. -

C. The outbreak of plant hopper usually
starts at the seeding period. The farmers will injury
the rice when spraying the pesticide. Further more,
the working condition is poor.

In order to ease the labors, Prof Cai
Weiming’ research group had developed a new
type of pesticide-Water Surface Diffusing Oil
(WSDO)".WSDO is a mixture of Molecule
Driving Agent(MDA). Pesticides(8%buprofezin).
Membrane-forming oil and aiding agent. The
MDA drives pesticide molecules. Diffuses them to
form a layer of oil membrane on water sueface.
Generally, when a drop of WSDA enters the water,
it can spread to and oil membrane cycle with th
speed of 5 to 15m per 10s, so applying WSDO is
very easy. Since it has been registered in China,
widely used in south China and praised as “very
convenient and very efficient pesticide”.
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The purpose is to provide a chance to
change the hard work of control plant hoppers in
rice filed condition. When dripping our product
into the rice filed. The pesticide wili spread on the
bsurface of water. In molecular degree or
homogeneity. The active component will chimb
along the rice stem to the target site to control the
plant hoppers. So farmers can fisish their work in
a healthy, efficient way with little pollution to
enveronment.

The design method of the product were
done the first, then we improved the diffusion
capacity of buprofezin agent to molecular degree.
Second, we modified the molecule of buprofezin
with two kinds of MDA based on the super-
molecular chemistry principle, which do not
reduce the effect aganinst pests or change the
active structure of the molecule. The new type of
pesticide obtained some new characters as. we
wanted. After modification, the pesticide could
move automatically on the water surface at a high
speed and clim along the rice stems to the habitat
site of plant hoppers.

With the financial support of Departmient of
Technical and Economic Cooperation (DTEC),
Thailand and Ministry of Science and Technology,
P R China, scientists of China and the Co-
researchers between Shiangha Jia Tong University,
P.R. China and King Mongkut’s Institute of
Technology Ladkrabang, Thailand. Aim of the
study is to investigate the effect of the new type of
pesticide and to introduce the produce to help
farmers for controlling rice plant hoppers in
Thailand. This was preliminary resuits.

2. MATERIALS AND METHODS
2.1 Material

Pesticide is provided by Fujian Goldingit
Chemical, P R China.

2.2 Methods

The location chosen for experiments is located in
Chachengsao province, Thailand. The rice variety
in experiment is Pitsanulok 1.

A rice field was divide into four plots.
Three g)lots were treated with 1125, 1500 and 2250
ml/hm®, respectively and one used as non-treated
control. The centrol efficiency was calculated at
DAAP (days after applying pesticides) of 1,5,8 and
20. Yields were checked right after harvest. In all
experiments, data in five random-points of one
plor was collected. The experiment was 4x3
factorial experiment in Randomized Completely
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Block Design with five replications. Means were
compared by a Duncan’s New Multiple Range
Test at P=0.01

3. RESULTS AND DISCUSSION
3.1 Control Efficiency

The result was showed that apply the Jinzhe No.1
at 1125, 1150 and 2250 ml/hm” in 1. 5, 8 and 20
DAAP gave the control efficiency of the rice plant
hopper in the filed between 43-100 %. It was
observed that control efficiency of 20 DAAP was
more effective than the 1, 5 and 8§ DAAP, in
general as seen in table 1.

3.2 Yields Analysis

Although, there were non-significant different in
yeild after-harvesting, but the rice plant hoppers
sseem to be eliminated in time. One of the reason
is that the rice plant-hoppers do not epidemic after
run-off water from the field one month before
harvest. It was noted that applying this product
should be done at early stages when the water
remain in the rice filed. However, the repeated
experiments has been being studied.

3.3 Prospects

Both Chinese and Thai depend on rice as staple
food. 1t is very important to develop new type fo
pesticide to control the plant hoppers because the
traditional pesticide and spraying way consume a
lot of labors and time.

Jinzhe No. 1'is a new type of pesticide to
control plant heppers registered in China. In
China, it will kill 85-98% plant hoppers during 3-
20 days after be applied in rice filed®*

Commonly, we just drip this pesticide at
several sites along the filed. It is very easy to use.
Also it shows low poison to other creatures and
lowpollution to the enveronment. So it nhas been
widely used in China.

Through the Sino-Thai international
cooperation entitled the joint research and
development of a new type of pesticide with
propulsive agent, we actively introduce this
product into Thailand to help Thai people to
combat with rice pest. Also in the near future, we
hope this product can be introduced into more
countries such as Vietnam where plant hoppers is
the major pest in fileds.

Further more, the design idea of this new
pesticide is very valuable for the design of new
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type of agrochemicals. It provides a new idea how
to design a new WSDO compound according to
the structure of the original pesticide molecule.
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Table 1 Control efficiency of Jinzhe No. 1 to rice plant hoppers"’

DAAP Trcat2 Control efficiency (%)
ml/hm

1 / ' 3 -f $ average
1 [ 53.13 43.26 43.75 48.39 60.00 49.71e¥
II 90.63 86.06 64.57 83.53 46.67 74.29cd
11 88.33 90.56 82.00 78.57 80.95 84.08bc
5 I 68.75 71.36 71.88 70.97 ¢/3:35 71.26d
11 96.88 923 97.14 98.24 98 .59 95.70a
111 84.44 89.44 77.50 83.81 82.86 83.61bc
8 I 84 38 92.91 5 4G g ——- ©8.33 92.23ab
II 100 100 100 98.82 9941 99.65a
M1 o8.33 97.22 99.00 99.05 99.09 98.54a
20 I 92.19 96.45 96.88 97.42 96.67 95.92a
1T 100 100 100 100 99,33 99.87a
11T 100 98.89 100 100 100 99.78a

"1-5 is the investigating points; I, 11, TII represent 1125, 1500 and 2250 and ml/hm?, respectively
YMeans of five replications. Mean followed by the common letters in a column are not significantiy
different by DMRT at p=0.01,C.V.=7.28%

Table 2 Yield analysis afetr treated with Jinzhe No. 1 (kg/m?*)"

Treat 1 2 3 4 5 Average
I 0.8112 0.8456 0.8568 0.8325 0.815 0.8323ab~

11 0.8658 0.8654 0.8456 0.8563 0.8569 0.8580a
11 0.8423 0.8321 0.8126 0.8356 0.8243 0.8293b
Control 0.8324 0.8213 0.8146 0.8253 0.8232 0.8233b

7L I represent 1125, 1500 and 2250 and ml/hm?, respectively
¥ Means of five replications. Mean followed by the common letters in a column are not significantlv
different by DMRT at p=0.01, C.V.= 1.60%
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