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Abstracts

Using chemical insecticide to control insect pest is a convenient and speedy method,
however, using it continuously can cause insect resistance, pesticide residue in plants,
accumulation of toxins in soil and water resource. In additional it is harmful to both farmers and
consumers. The objective of this research, Research and Development on Mass Production
Technology and Utilization of Biological Control Agents to . Commercial Scale starting from 2016
to 2021, was to seek and collect potential biological control agents (BCA) including pheromone
and extract; to study and develop mass production technology and use these selected BCA to
control agricultural pest; to initiate a pilot plant of the effective BCA to commercial scale; to
establish demonstrated fields to introduce BCA to farmers interesting in apply them into their
dispersal area; and to study the plant extract and its applications on plant pathogenic
microorganisms control. After seeking and collecting potential BCA both in laboratory and land
field, 34 species of BCA, with'insect mite and animal control ability, were discovered. Also, 31
isolates of plant disease controls:were discovered. Two weed control methods using plants and
its extract were found. The output of the research and development on mass production and
the implementation of biological agents to control economic pests was studied in 7 BCA groups
including predatory ‘insect, parasite insect, predatory mites, predatory snail, insect and
vertebrate pathogenic microorganisms, pathogenic bacteria, and bioluminescent mushroom:s.
These BCA were developed in rearing methods, productivity, packaging, efficacy and application
test methods in 20 plant species. Twenty-five species of high potential BCA were tested in
laboratory, green house, and land field, proved to have capability to control 20 agricultural pest
species, which were insect, mite, and animal pests. Moreover, five isolates of high potential
antagonistic microorganisms were capable of controlling 8 plant pathogen species. The pilot
plant of the effective BCA to commercial scale created 5 BCA production prototypes, which are

assassin bug, predatory stink bug, green lacewings, brown earwigs and ring-legged earwig. An



integrated application technology of BCA worked well in asparagus, oil palm, green okra and
chili plantations. BCA method shows better result in controlling agricultural pest when
compared with today farmer method at spread out rate an economic threshold. Farmers
attended in this research are pleased to use the integrated application technology of BCA
because they can solve plant pathogen/insect pest problems, which promote value added
production and cost reduction. Lastly, the output of the study on the quantity and biological
properties of plant scopoletin extract from Noni Indian mulberry plant was that it could control
plant pathogenic microorganisms. It can inhibit fungal growth, eliminate antioxidant and
introduce resistance to plants. Furthermore, the scopoletin extract can reduce plant pathogen
violence, which is interesting because it gives value-adding to an available cheap domestic
plant. This scopoletin extract from Noni Indian mulberry plant must be prometed and become

one of the alternatives for farmers in the future.
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Abstracts

The survey and potential study of biological agents to control agricultural pests project
has been conducted between October 2015 to September 2021 at the Plant Protection Research
Development Office Laboratory, Department of Agriculture. This project aims to select biological
agents with potential to control insect pests, animal pests, plant diseases, and weeds. The selected
biological agents are able to produce in large quantities and can be developed into a product that
suitable for controlling pests effectively. The research focuses on. surveying, collecting, selecting,
and assessing the infestation potential of biological agents; including parasite, predators, insect
animals and mites Pathogenic microorganisms, Antagonistic Microorganisms, and competitive
crops for weed controls as biological controls of pests: A total of 35 experiments consisted of 3
activities as Activity 1, to Survey and study the potential of biological agents to control insect,
mites and animals pest (21 experiments); Activity 2, to survey and study the potential of biological
agents to control plant diseases (12 experiments); and Activity 3, to Survey and study the potential
of biological agents to control weeds (2 experiments). The results showed that among 34 products,
they were 11 species of parasite, predators and 5 isolates of entomopathogenic fungi for
controlling pests. Moreover, one species of entomopathogenic nematode was isolated for
controlling mealybugs. Seventeen biological agents were isolated with potential for controlling
animals pests. Survey and study of biological agent potential for plant disease control obtained a
total of 31 isolates of Antagonistic Microorganisms. Survey and study of biological agents for weed
control revealed two methods of weed controls by using Pinto peanut as ground cover crop and

betel vine extracts.
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= A a . . [ [ (% 1 (% (Y]
wuaudeu naunulley (parasitoids) WukuasvulInan aegludusu Hymenoptera
WUREITU H9 1A 60 Uazkauviindus 1AUNaINTAIENTININGININ LazilA1UanIzia1Lane

wuasende unudounguidianunainuanegeanineglu Superfamily Ichneumonoidea Zauuseaniiy
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2 29lua)q Ao 29A Ichneumonidae wae Braconidae wauideulu 2 2eddTadndarudrfgymia
wwsugRalaetisamunuUszvnsvesiuaiussuuinauuuneieg fdnuuzddny Ae Tvamilevesdin
andveglunuasendy uidufuivdnnuegidudase wazdoinisuuasendedfiswiuieslunisiasgile
dlngidinfivundnnituuasede (Yazdani and Agarwal, 1997) sufiaiemeiiisazinalvaguums old

a v A

aloznsldunadnlulule fseu dnus wseduundenlafuistuediusiinvesindeuilueg ndainiu

Y
(%

dielaflnilusndeu Fvideuveswuanieuazldsimeveswndadunsiegendowaziluemislunion

M wl o Ul D UAA LT ELADY 919115V LA BTN AL LANANAUDIMITVBIA99U LWL YIMITUIIN

a &

ponlsl wdevewaadouiiveiiiuusaioiues wiodniulnsus

wawin (Predators) uAsdiTinfidseTinoehsdasy idesendvogmelumbe (orey) Femshumie
yiedngiiy TnealuginasAumieldvatvia fuldnntouazsissintu uendiniivindnnatevia
aunsamemsasuldaniiy wu dimunenlsl inasnenld Tngldldnesmnundenauniie wwasin
drunnasiumBelussezdsaulusiuiuinnyg Wisliasaiuln (Saun, 2544n; Frank and Slosser, 1996)

AUNIIAIUANUUAIANTNY
Woslsmusas (entomopathogenic fung) W esiindlagilUluanmsssumnd nusnnduwannite
uazAu L%@iﬂiml,umdaummaﬂu order Entomophthorales uag order Hypocreales Tneiialunisidnvians
\Wesuuadly order Hypocreales aunsadviansusasefeldnarnvatosin lusazieatu order
Entomopththorales zdiauaniziazasnanilunisivhatsuuas Wessauasiiuinnd 100
species ﬁmmmmsamu@mmmé’i’mgﬁﬂﬁmm%ﬁwﬁuagﬁumaﬁui wissadlungy Diptera, Lepidoptera,
Orthoptera, Coleoptera, Hemiptera kag Hymenoptera (Lezama-Gutiérrez, 2000; Kershaw et al., 1999;
Rosa et al., 2000) waglullglulsifinsihunndandugunisfunsvane 1wy Beauveria bassiana AIUAN
Ridevhangay vuewanza g1 lng wazkladniivBnvaevlla Metarhizium anisopliae AIUR
ngﬁsms] UL niT LaEA99N99 Hirsutella thompsoni aauaulsatiudu Verticillium
lecanii muamLwﬁuaéauuammaw%n

o Ca

dufunuidoresnaivinsinens uaTad uavgIwa (2525) nuhansaiitoslsaualy
AuRIasngivlivaeuiln loun mesauens1y venaeaaniul wazsulald (@niled wasanse, 2548)

nsldhiaduansiiunidmunuuuasdnsivnarsvialdunsvarsluvatsuszmamlan deuns
yialadinsuamdunisan (Entwisetle, 1998) d@unsuludszwmelne Tuwad w.a. 2510 f57897U0S
Anw1idelsnlada NPV anmalsavosuuas lungu Nucleopolyhedrovirus w3odeifis Nuclear

polohedrosis viruses %38 NPV 37u3u 4 wila lowd Tasa NPV awmglspvesmuewizaueoihy (HaNPy)

Ta¥a NPV avglsavesiuaunssynen (SeNPV) 1isa NPV anmvglsavasnuaunseyiin (SINPY) uag
1a%a NPV avglsrvaavueudunzman (TANPVY) Fanueuwmariduuuasdngiivnddgsinianenands

Y]

1 = o = 4 =
maamwmmagmua Lu’é]\‘i"ﬂ']ﬂNW%@WMWiV]ﬁNHﬁm@ﬁ@ﬂU (aviy, 2544)

9

F158NANNYAIUANLUAIANFNY
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Jagtu dynrunsmaaesluguiuuneg dude 231 vl linadadl fe Wyndfiviemdsssuy 18 vila

Aaa !

funifwienuaunsey 9 vila Nyndiuiowuasiy 4 vila Nyniifusounasiunes 18 vl Wyndans

3

Aagauuasiunes 23 vila Nyildwnasiunes 14 wila nalnanistesiumdauuasvesansainaniivius
Tamuanwarnsiaudunaniug g loun Wuaislauuas (repellant) @15asuuas (attractant) @13
gug9n13AU (antifeedant) @138udenisiasayivlanazsuniussuunielavesuuadlagasdnva19ns

dsinudannsaulululnmauiie (nsudaasunisinuns, 1.U.4.)

o/ o/ =

qaunIdaduaudnIdngiy

Y

o A o

A599NN5VR8ARSABLA8TIT uede NskoAnssITUBRwariIsnIlulawaila Tunisaruauae

Y Y 9

(% '
o =1 o a 1Y 1 A 1 a

Angiiy AngsasumAnddguemeeninun i a1 Wenelse wasusdin garniddglaun wn dnddes

o U o

Y
(2
¥ a A

anmeuy wiaslududu Diptera weelingn gy Adfie Tsaitnulunesiinanluslads swaswunaie
dmsuusanitddny Iiun vuousinay vueuiiuuy lung worm fasiu alelsdn uasfsouvasiisios
(Sallam and El-Wakeil, 2012; Wilson, 2012; Barker, 2004)

Ferelsalunes Ss1eusmelull Wesudwnatelawes wWu Pachonia chlamydosporium 41
vianaleues Deroceras reticulatum wag Arthfobotry ssp. vinvinangluaes Arion circumscriptus nay
Microsporidia 7ifis1891u 1éwd Steinhausiarsp. a1usaneliinlsaluves Partula tursida wae
Microsporidium novacastriensis aunsafelvifalsalunes D. reticulatum nguuuaTi3eRTseanuin
nelsaluneylaun Aeromonas hydrophila vinliinlsa leucodermia Tunosuazninie Bacillus
pinottii way Vibrio parahaemolyticus AolitAnls alunesii Biomphalaria glabrata Tuuszwnalne
Chobchuenchom and Bhumiratana (2003) léfﬁ’lmﬂwﬂL%lafiai‘sﬂ“uawasma‘% Pomacea canaliculate
WUIUATIEE Pseudomonas fluorescens was P. aeruginosa ¥l WnesweIn 808190y 80
Wosidud melunan 72 Flug

N13AUANWUANIAY Schneider (1875) wuinlusladaana Eimeria iumondiielustnd oglu
234 (family) Eimeriidae 1Juluslndafidesnisdniondofiesvdafies (monoxenous host n3e
homoxenous coccidian) Jagtiumusnnndt 1,300 a3 uawiluinnin 400 addd vy dudnionde
(Upton et al., 1992) naan393syindnsauiuguuuaduwma (sexual reproduction #58 gamogony)
wazdin1sduiuguuuliendeine (asexual reproduction 38 merogony) AsedInegluuTIUNIGAY
9115 (intestinal parasite) v83dnio1feLfisssiiniien (Macova, 2013) uazgniusenungdsuandes
avuannieuyavednia1fy (Berto et al, 2009) wioudisziingdnienfuilnisely Toladas

(oocyst) ves Eimeria spp.lasnal 1 leledadasil 4 aUeslsdan (sporocysts) Feumazaleoslsdanyinu
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2¢dl 2 avaslswond (sporozoites) Insiileladarvodlusindaana Eimeria th anunsanumuseaniied
Lisngauvesdunndeuld Snvtudlasanlusiadranadiinusimeaizasdedaionds (highly host-
specific organism) (Joyner, 1982; Zhao and Duszynski, 2001)

lé\Aeuresluana Rhabditidae dniduldifoulssnduildulsanvesdnifiog 17 ana anafiinig
senuinlulsdnvemesldunana Phasmarhabditis wagana Rhabditis ladnisnaaeuinldifeurles
Phasmarhabditis hermaphrodita fiUsz@nsaanwlunisnidanesnin Deroceras reticulatum Tu
WoaUURn1s Inevilivesnies 100 Wesidus n1elu 5 Tu (Wilson et al., 1993) dmsusuidely
Usenrlne Jezai (2548) lauunldifeuray Rhabditis sp. 89NANNNIUAUDINITVBIUBENING N
(Achatina fulica) sanunsanuldluvesidie (Hemiplecta distincta) waxnn (Parmarion sp.) fiaunly
U 2553 Unammesazany ildfounssdniuuas Steinernema sp. 11mAa@euNIsATArosdn
fiilelumundreldl nudilivosmesud 38-26 Wosidud wasiudl 4 Tuntsuaaou

n1smuAulsAdiY

L%@ﬁ%%ﬁiiﬂmﬂlﬂﬂa (Gummy Stem Blight) 8518971477 Lﬁmmméﬁamma Didymella bryoniae

(Auersw.) Rehm. Weslanunsadwianediale 2 szee fe Tussegninisdunuguuuoifema (sexual stage)
a & . & I~ Y . . Ao '
wLANNTOENYA D. bryoniae 1nel31agiin15ai1e perithecia 713l ascospores agneluge ascus
witduluszeeninisduiuduuulidendewmne (asexual stage) Ngiinaniiaanng Phoma
. = v & & & o ' & ~ v .. Ao &
cucurbitacearum Sacc. Falutiesluszozdazdinnnuin Wos19iin15ad1s pycnidia @aLane
Y a =1 Y] L. oAav A A = o a

N3¥A0YIUSIIMLNALAY pycnidia Ha13199a319 conidia Nl septate 38l septate LESUAE?

lsasnduveandn inanldifourlaasinuu M. incognita ldiRourlasunsiuglaineduiuysuu
Wweluduldas silianudemeradlsasnuuianiiugunss (Yyuise, 2550) dnvare1n1svedlsasnuy
4' [N & P a 8 & A a 8 = o
dienausuninaznusnluduluamnainldiseulssnafuiifswesiivuiianueuvos ms navia
WiwadvaaiyuIungniatswlswirauniiingaduuiniveg lWlanunmaaudilazussnne1 m1san
inldesdrdudrumidonu vilinsnuanteoinisiiieaal waszuniu nalvsuvseuwrisnigludian
(@sfind wazAg, 2552)

\@ie Streptomyces spp. Wuwuafiiseluaed Streptomycetacea Wunuafidounsuuiniianwuse

1% & [y Ky a o+ o o | dl' a & & < 1% 1%

adewesoduegmlluulendniiaresmueniadiansyuuemsidsaioudasaiiudulyems
Heaslueunsidostonazasraduleonie ndnas geosmin Undunanundufu Streptomyces spp.

(Williams et al., 1989) Streptomyces spp. @114150@319813800N5N19TIN N IAnarwvialawn

1 % a a 1 e ey ey = oy 2/ < . aa va o g
AROAULUATILSE 19U ampicillin, penicillin-N Fsiilassasiaduns B-Lactamnng VUAMFNUNEUYINT

I CY |3

as1uudlalnanauindawasuuaiiise oleandomycin tWua1snin macrolide w@nlae S. antibioticus

'
=

(Swan et al., 1994) Faazduiulsiulaunasfudinsduasieilusiu a1srem uesn Wi candicdin Wy
@150 polyene macrolide w@nlne S. eriseus (Lechevalier et al., 1953) ﬁqm%ﬁawﬁqwaﬁmau%aﬁ

. = 1% < = wa 1 dy 1% a . = 1% < . a 1
nystatin #lassasradu polyene fautRagaslavarssila polyoxin dlassasadu nucleoside fiuasie
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msasaiTaeadifon anthracycline ueniniluassafudesdauiumsrofuuzdeielnedanaunn
fudaeules] topoisomerase Il luioswinlildanunsainnissaesiduelduenanarsuffusuda
Streptomyces spp. faa313esrafuzS e Wy bleomycin lWuanswan glycopeptide wanlng S. verticillus
(Umezawa et al.,1966) finavilwanefduean limocrocin ﬁugﬂLaul%ﬁ reverse transcriptase vadh¥ad
L‘ﬁuﬁ’lL‘Wi}‘Uaﬂiﬁﬂa’liﬂﬁ%’mzﬁﬂ%ﬁiﬂSL%Q Streptomyces spp. ﬁﬁqméiumsé’uégaL%jaﬁgﬁuw%‘mmmﬁm
Streptomyces spp. mmiaa%ﬁqmsﬁ"aaﬂqm%{ﬂumimuum leun nikkomycin 1Wua1snin nucleoside
HanlaY S. tendae (Muller et al., 1981) nasionmsdunsenilafiuwazanslungy macrolide wWu avermectin
aiinadudinisasnnsuresunatas Famuansan oy Wy bialaphos tuanswiniulnauanlng
S. hygroscopicus Huasaiulal glutamine synthetase (Tachibana and Kaneko, 1988)

e Bacillus spp. wuaTi3eludia Bacillus JunuailiFeunsuuinguuduasasny endospore
ansnegsonluaninadeuiivansauldidugdunidnqunisiivhunlimumidoannlsaiizlag
%’A‘i%ﬁ@%ﬂﬂﬁmia%ﬁaaﬁwasgﬁmé’u&ﬁadaimﬁﬂﬁr&u B. subtiliswag B. amyloliquefaciens
a¥19a15 iturin A Suuansngy heptapeptides (Wewsny B-amino fatty acid Imaaaﬂqméé’ug’aﬁamlé’
Tuanfauaglinafisusitvanshiadesismedunmstlaglimuauitesnelsaisvarsyin
\914 Alternaria citri, Colletotrichum gloeosporioides, Penicillium crustosum sy (Arrebola et al., 2010)

frunsdanislsafefiinannldiioures Radopholus similis 3Ren wazamz (2555) lAnwInIs
Ianslsasinlnssuesntnd Imsmiﬂgms‘?}jﬂé’@auwaa Radopholus similis sldwannwatedsnislunis
Fansidunisldarsiadl (abamectin uag fipronil) Mslides1uiing (Paecilomyces lilacinus waz
Trichoderma harzianum) wagldlutiigu 55 esawaidioa dannssuisanisaansiuiuvesldifon
Hoglaualiausavinlnldfeunesvnunlula mf\]%Lﬁ@w1ﬂlf’ﬂﬁauwamﬁmﬁmﬁaa@ﬂmmﬁ% AnAY
9113 wazgannsniigiiulnnsundinnielusiniiy mslitadeneusndusndnnsiuldideursngy
{Rsernunnishialdideudosudailivunludanisldsneulalidiendoegludedefivlunsaiuay
tazdunuimansdanasinniy

N13AUANIYNY

AuEY wazAme (2557) lAs189un15lEaa858eu (Calopogonium caeruleum) 37U 1, 2, 3

¥ 1 4 ! [J Y a v ! e v IS
e 4 AUADANITINUNT AIUANNLYIAT WU MUIUAUYGILATUAILA 2, 3 L8 4 AU/N13190UAT ‘VIENUQWU

=

1Y a & oAy v c & & =% o v v v ! ! A
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beetle, mealybug, thrips, ;aphids, brown planthopper, flea beetle, mushroom borer, sweet
potato weevil, fruit flies, red mites, pests snails, rodent pests, anthracnose of pepper, orchid
brown rot, orchid brown spot disease, black rot diseases of orchid, root knot disease in peppers,

wilt and root-knot nematode in potatoes, durian stem and root rot disease
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Abstracts

The Project of Researcht and Development on Mass Production and the
Implementation of Biological'Control Agents to Control Economic Pests is under the sub-plan of
Research and Development on Mass Production Technology and Utilization of Biological
Control Agents to Commercial Scale, Research and Development of Biological Agents for
Safety Agricultural ‘Products. Research period from 2016 to 2021. Place of research in the
laboratory of Plant protection research and development office and Kanchanaburi Agricultural
research and development center. and in the plantations of farmers in Kanchanaburi, Suphan
Buri, Tak, Surat Thani and Yala provinces. which covers work according to the objectives of the
research project, namely, research and development of production technology, expansion and
use of bio-based products in 7 groups, insect parasites, insect predators, predatory mites,
predatory snails, insect pathogens and animal pathogen, antagonistic bacteria and luminescent
mushroom by the development of culture methods volume increase and testing the efficiency,
selecting the type of packaging and how to use bio-agents For the control of 20 economically
important pests in plants, namely coconut, cassava, rice, sweet corn, onion, multiply onion,

chinese kale, sweet potato, mushroom, okra, asparagus, chili, lotus, orchid, grape, melon, taro,
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potato, strawberry and durian. Tested both in the laboratory experimental house conditions
until the condition of the farm in order to get a form that can be used conveniently and
efficiently It is a guideline to develop into different types of bio-agents for controlling insects,
mites and 18 species of pests, including coconut black head worm, american bollworm, beet
armyworm, common cutworm, rice leaffolder, white g¢rub, coconut rhinoceros beetle,
mealybug, thrips, aphids, brown planthopper, flea beetle, mushroom borer, sweet potato
weevil and fruit flies. Mites and pests include red mites, pests snails and rodent pests. and for
the control of 8 plant diseases, including anthracnose of pepper, orchid brown rot, orchid
brown spot disease, black rot diseases of orchid, root knot disease in peppers, wilt and root-
knot nematode in potatoes and durian stem and root rot disease. To be another alternative
that can be used to reduce or replace the use of chemical pesticides effectively with the goal
of reducing the harm from the use of pesticides for farmers. Reduces the pest's ability to create
resistance to pesticides. Reduce the problem of environmental impact and to increase the

potential of natural enemies in the environment.
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YUNDUN 2 ﬂﬂﬂ’]'ﬂﬁﬂqiﬂaaﬁlmaumﬁnﬂﬂlﬂLW@W]‘U@@JLWﬁUﬂﬁgiﬂﬂauqmqafLuuqslﬂ?

€

Y o

an1uiiviinside: nguanAdemsunudmgiivmadinm dwinddeimuinisersnundiy wazuas
Ugnd1 Famingnssauys deum visengauys
MsVnaRat 1.7 ﬂ’]iLW’WLgﬁl\‘iM’]uﬁ’Jﬁ’] Cardiastethus exiguus Poppius (Hemiptera: Anthocoridae)
(2559-2561) wau 3 Sumou IHUA

upaud 1 Anwidadunisislivesuiusiain C exiguous

Qe

2

Qe

d‘ = U ‘NI ‘&I U U U 9°J .
Tunauil 2 Anwdadenldlunmsimsifesigeuvesiudivi C exisuus
gj -'-NI = LY 1 £ qoj . dl' [ =
Juneui 3 Anwensinsuandaeesiumvih C exiguus lioAIUANANINY
anunvin1s39e: nguaulsuazuiay dnideiauinisonsnunity

nIMaaeadl 1.8 nsuanuazn15ldlsfain Amblyseius spp. AruRmINAElN (2559-2563) Wiy

3 JusoU Lok
JUADUN 1 ANYITINTIBaLmATANISEEI8Ne 589

Qe

Tupeauil 2 Ussansninvadlsiminluniseivaumaslluiesujifinisuaslsasounaass

1% '
a

Tunaui 3 Msnaaedldlsdmhamuaumaglindnluanmudasuan
anuiinside: nquaulsuazwusy @unITeimuinisensnuIing

1%
a

a a 9] o o ¢ . o - a a
A1TNAaRIN 1.9 ﬂ’]iNEW]SUEﬂEJLLazﬂqii“UViE)EJG]'JVI"I'JQﬂ StreptaX|dae ﬂ'ﬁUﬂﬂJﬁ@ﬂVl']ﬂﬁszaﬂ I@Eﬂn'ﬂﬁ

(2559-2562) wuadu 2 Funau lawn

Qe

unoud 1 NegeuANNYDURUBEMINANINYVRRER VN WU URNS

2

€

TURDUN 2 NITANYINITINIZIAENOUAININA Streptaxidae

CY v @

A0uNYNTINE: NRUUERIIneT dinITeimuinisensnuiing
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nMsnaaesn 1.10 msldweunuaiiise Bacillus thuringiensis lunsauauvuewvialuina Cnaphalocrocis

medinalis Guenee (2559-2560) wUstdu 2 Jumau laun
Tupaui 1 nadeulsEansn nnIsAIvANueuialutluiesufuRnIs

Jupaui 2 naaeulsEansnInnIsAIvAuueuvialutIluannts
v (% I~

YYNAUINITBIINYIN

[y

anuvihnTde: nquauIdensusudagiianiedinin diind
fail

mMsneaesdl 1.11 msldlsa NPV lunsauaumueunseiinlunensiilng (2559-2560) Sidunou

Tunauil 1 Anwidnsinislihia NPV Tunismvaumueunseyintuneuiilvgluaninls

a0uNiNTINe: nauEITeNsUTIUAR NN drinddeiauinisensnundiy
nsneaean 1.12 Msldlasa NPV saufuanseuuasunangulunismivauvusunseyivien Spodoptera

exigua (Htbner) Tuagu (2559-2561) uiadu 3 funou lHud

Tupeauil 1 Anwiuseansninvesanseinuuasiagiee Aurueunsey ey
and usasilangeg Aunueunsyymeumviatlasulisa SeNPv

) a =
TUROUN 2 AnwUszdnsnnasansa
Junounl 3 Anwruseansninvedlisa SeNPV Anaumeansuuuassingnge

A0UNvINTIRE: NFUAINTUTIUARTNIN TN TN mLIN1TEISNUINY
n1snaaes 1.13 Mslldifounasdnuuas Steinernemarriobrave AuAuamsiain (Phyllotreta
sinuata (Stephens)) Tuagtih (2559-2562) wualu 4 Tuneu e

& cs' = ad Y A % Y v
Tunauil 1 Anw3snslaldisieues S. riobrave MsruAudIwiindnluazi

Qe

noun 2 naaeulssavsn mvasldiiouiles S. riobrave Tun1smivaummdainluagt

2

U
noun 3 Anwmavesanstesiumdndmgnvdonisitinsenvesldifoudes S. riobrave

Qe

U
Tunauil 4 Anwiusednsnimvasldifounss S. riobrave WagnnseduaisAIuiou (Heat Shock

2

treatment)

anuivininsIde: NuITensUTIUARiandinm diinddeiauinisensnui

nsmaaesd 1.13 MsldldReurosdngusas Steinernema riobrave AuRuIswsiagn (Phyllotreta
sinuata (Stephens)) Tuagtin (2559-2562) wualu 4 Tuneau e

Tupaui 1 Anwisnsldldineures S. riobrave nsAIuANAiaRn Azt

noun 2 naaeulssavsn nvaslditouney S. riobrave Tun1smivaummdainlungt

U
P = w o o o A Ada v A .
YUNDUN 3 ﬂm«ﬂNa‘tlmmiﬂmﬂumﬁmﬁmgwwaﬂﬂimmmiamaﬂamauﬂas S. riobrave

Tupaui 4 Anwiusgansninvedldisieunss S. riobrave LilagnnszAumeaiuiou (Heat Shock

Dee

Qe

Qe

treatment)
A0 NRuATENITUTIUAR NI @11

Mneae 1.14 Ussansnnvasldifiounaednguuas Steinemema riobrave lunsaiuau19siume

Cylas formicarius (2559-2563) utailu 4 Funou Téun

o o =]

NWRIUINTITBITNUIN

a7



7 1 ANWIANUIUNTUNUNZEUUDY S. riobrave TunSINYINa1en 1999t uNa SLenuay

Anud wazdfiue luiosufuRnng
UM 2 Anwnavesa1sveanunIdnLuadneni1sidinsenvasldmautlay S. riobrave Tu

e
=
3

o uRns
Funoudt 3 AnwiIsmsldldidoures S riobrave Tunsdivhaefsnsiumeluaninlsadon
NARDY
fupoudl 4 Fnvisnsldlddoudos . riobrave muauFssTumeluaninls
anuihnside: ngunuAdensusudagiivmadinm dinideiaunnmsonsnuiiy
ManRaRafl 1.15 UssAnsnmweswasldifouroednguuas Steinernema Tunsmunusaazidia
Cyllodes biplagiatus (2559-2563) wuadu 4 funeu léun

& PN U A a Y . aa a a Y <
JURDUN 1 ﬂ@Laaﬂﬂu@ﬂaﬂiaLﬂau&l@ﬂ Steinernema WmﬂﬁgﬁﬂﬁﬂqWIUﬂqiﬂjUﬂﬂﬂ’NLQWSLW@

Cyllodes biplagiatus Tuvieauuans

JUADUN 2 ANWI9NTIANUTUTUVDILAR U DY Steinernema Mimunzaulunisidnvinatenig

Wzinszegiseukazifuly TuiesujuRng
& cs' 1Y) v o . 1% & a
Tunauil 3 naaeudnsNslildinouey Steinernema AIUANAINIIARLUAN NS DUNAGDS
Tunaudl 4 Anwisnisldldifoures Steinernema AIUANMAIZWIRlULS LN IZIARVBANEATNS
anuviinTIde: nquaAdensUTUARgiaaganm dinddeimuiniserdnundiy
A = 9 ax 2 v 65 A ¢ .. .
NINAEDIN 1.16 AN ILazNau1IsNISAUSA¥Ia1TuUIUaRsaUes 5T anves Sarcocystis singaporensis

Ineld Potassium dichromate (K,Cr,0;) Wiagaognisiiusnwdmsundndumie
TWsladamdamy (2559-2561) fivunausiail

& a s & Aaa P s & &

YUADUN 1 mmaa‘uL‘LJasmummimmmmaﬂaﬁwamLLazLﬂaimummimmaww@aaq

anuiingIde: nquLdnInensinens drinddeimuinisensnuiivg
A 14

‘:4' & a . L. . A Y]
ANINARDIN 1.17 NISLWIVYYLIBLUANLIY Bacillus thuringiensis LNBAIUANLUAIANINYNILFNT

915019 (2560-2562) utaidy 3 Funou 1éun

Tupeauil 1 NsAnwauaudiownsieldlunsidesie Bacillus thuringiensis

Qe

N aa a . .. . a ]
VYUADUN 2 LWL VEYULUANLIY Bacillus thuringiensis NFATDINTVUANANE

J - = a a . .. . oa a ]
YUADUN 3 ANYIUTTANTNNUBS Bacillus thuringiensis MLaimiuqmiaﬂwﬁimqaﬂ

o v v [ =

anuiiinsIde: nquITenisusudngianiedinnim diinddeiauinisensnui

1%

wazwUasiivninsseuinvesmueuiidedngiuid1fy
PN a a [ ) . a o w a &
N1sMAaedn 1.18 Ussanianldifsudoudnguua Steinernema ¥fiasng 9 lun1siidanueuiiide

Fngity (2560-2561) wuadu 2 Tumeu liun

] A = a g o a wa
VURDUN 1 LAEIVYIYNRUDUNLE ﬂ@]iWGUIUM@Q‘UQUmﬂ']i

Y
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Tunoud 2 Anwseauanuduisldifoudesdnsuuatana Steinernema wllasingg siavueuiide

% =

Angiiy

anuviinTIde: nquaddensusudngiamadinin dinddeimuiniserdnundiy

v

nnaaean 1.19 mslédewuniie Bacillus thuringiensis waghisa NPV Tunisaiuruvueunseyinty

(% 1%

U189 (2560-2561) JTumausail

ee

umaul 1 AnwszAnsninveseuuaiiile Bacillus thuringiensis wagla¥a NPV Tunsaauas
wweunsgyinlutavaduaninls
anuihnside: ngunuidensusudagiivmatinm dnddeimunmsensnuiiv wazudas
UgninvesnunIng Janinenmes kavunsusy
nINAaasd 1.20 mﬂﬁﬂmmm%mwwhm lunsdesiumdanueunsey ey Spodoptera exigua

Habner Tunisliina Tnensldide Bacillus thuringiensis (2560-2561) fidunausail

a

Fumoudl 1 Anwnunaideluniswuide Bacilus thuringiensis Tua1stesduiidanueunseyivey
Spodoptera exigua Hubner Tumioliig
anuiviimside: uwamieliiwonnwnsng 9. mayauy3 2. anssays vie 9. uasUgy
AIneaesdl 1.21 wadan1snudouuusiig 9 Tun1stlosdumdanusuianzauesile Helicoverpa
armigera Hibner lunsziseudealaemsldidolada NPV (2560-2561) Sdunousisl
Fupeudl 1 Anwmaialunswudslh¥a NP lumstlesiurdnnueuanzauethe Helicoverpa
armigera Hibner IUﬂizL%EUL%BU
aonuiivinside: LLanUQﬂﬂszL%auﬁuaamaqLﬂwmﬂﬁwi’@mmuﬁ NI viTuATUTY
N15VAaBsdl 1.22 n1swaunisnisnanagneunudeu Diachasmimorpha longicaudata (Ashmead)
(Hymenoptera: Braconidae) AruAuuuasiunalsl (2560-2561) uwiadu 4 Fumeou lau

(%
Y

TURBUN 1 NSINTTULLAIDAE Lazunuldeu D. longicaudata

Qe

P = o a 3
UNDUN 2 ATANYIBUAIDIAYNLNUISANVDILAULUYY D. [Oﬂg’lCGUO’OfO

2

Qe

P = 1Y) val & a .
UNDUN 3 ﬂ'ﬁﬂﬂ%‘ﬂﬁgUgﬁUQULLNaQQUNahJV]LV@J']%alIELUﬂ’ﬁLWWSLaENLLG]ULUElu D. lOﬂglCGUthO

2

(%
Y

Fupaudl 4 nasdnwiszernainsfeunuenurasiunaliimunzanlunmsmizides unudeu
D. longicaudata
anuivhm3de: nguanuidensusudngiiemedinm deinddeiannnisensnunity uazuvag
Ugnualdl wazuasUgnninvesnunsnslulwnnianas nangiueenidewmile
AIMAaDaT 1.23 nsANEIITnsmanasswauSoudnudruauiisiuznia Opisina arenosella
Walker (Lepidoptera:Oecophoridae) ¥finviasfiuuazinda (2561-2563) wiadu
4 Fumeu léun
Fumeud 1 nafiunusiuuasysudiulssansnmuaudeudnudanlusssud

JUADUN 2 NITAALADNWUAIDIFL AU LAUANNSULNIZLREILA LT UAN LA
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Qe

a = & = o v a wa ca' a v
HOUN 3 ﬂ']iﬂﬂ‘l?}']ﬂ'ﬁl,wf]gl,ﬁENLLG]UL‘UEJu@ﬂLLmUW@QUQ‘UG\ﬂWiLLagwquQN‘W@Q

2

u
Tumeudl 4 nsdnwnmauinwwnudeudnuinaamgiisnieg

e

a0uNNTINE: NAUEITENSUTIUAR IR EINI driinITeiauinsensnuiie
N13NAaIN 1.24 Anw13UuuUUTIATUIMUIURYA Eocanthecona furcellata (Wolff) Miwvisngauiive
msulliuselewd (2561-2562) wuatu 3 Tuneu liun

uneud 1 Andenussyiaiiverinanufienaluldusslov

Qe

2

Qe

MOUN 2 ANWITUIUNIUTZNATNMNEaNARUTIA NNV URNPITIng IR

2

U

Qe

Tupeuil 3 Anwdadeninadeninueysonvesiuniannluussyioe

a0 uviinTIde: nquaAdensusudngiamaginm dinddeimuiniserdnundiy

N15MAaesdl 1.25 Anw13sn1sunniaen Cryptolaemus montrouzieri Mulsant 1Ulgaruauinasudaly

FudUznde (2561-2563) wuadu 2 Tunau Touwn

Tunaud 1 Anw135n131eawn Cryptolaemus montrouzieri Mulsant IUldmiuauindeudsly

ANNITBUNARDY
gj d‘ = ada o v ! . . ¥ dy
Tupaui 2 Anw13I5n15U19n Cryptolaemus montrouzieri Mulsant Tulgaupunaeudsly

anmudaslgniudiusnas
anuivhmside: nguauidensusnudnsiemsdanmdidiniseiannnsersnuity uazuasgn
fudends Jwmin uaTINENT ke YaUS
n19NAaedl 1.26 Anw1iSn1snanvenadiudnafisesa Stethorus pauperculus (Weise) (Coleoptera:

(%

Coccinellidae) wagdseavsnmilunmsenueulsdngity (2561-2564) uuatu 4 Tuneu laun

TUUN 1 ANWITINGWOINIAERTDSE S. pauperculus

Qe

-'-NI = aa ‘g 1Y 1 a U
UNBUN 2 ANWIITNITLNIZLAENAINAENTDIEAS. pauperculus

2

TupaUN 3 UseansaInvasnweansesas. pauperculustunisruaulsunavsiow T. truncatus

luanmisaunaaes
& - = U o v o A Ao oA )
Tupeui 4 Anvanansenuvesansdesiumindngivnildemasianseda S.pauperculus
anuniinTade: nquaIdelsuasiusy enITeRRILINTEISNUNY
N13Neaell 1.27 N1snaaeuUsesdninmdisusilunismivauueuiiniuenidlutenin (2561-2562)
al X
fdunounil
Tupouil 1 AnwiUszansninves Wewualse Bacillus thuringiensis subsp. Aizawai,

Metarhizium anisopliae Wag ldifouney Steinernema carpocapsae Iumm’m@u

nuaUIIMUENI 1 I ULEns 1 luan1nwls

NAIUINITBITNVINGY LA UDS

a

a0 uviinTIde: nquaddenmsusudngiiamadinin diinide
Ugnuen3inveunynInsninisssuinvemuauiim JamialszaiuAstusiay

o e IS
WINAUNNTIU
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A15NAABRIN 1.28 N15ANYISEIUAINITURNEYadlIsa NPV donusulidednsiiey (2561-2562) wuaiu

Y

3 YUMDY bALLA

JuaauN 1 Nseseulasa NPV

Qe

URDUN 2 MIYMAMUTUTUAYVIN I UDUAIY 10-90 1Wasidus

2

e

TuURDUN 3 N1SANBILAEIAIAT L s
a0 unviinTIde: nquaAdemsusudngiansginm dinddeimuinisersnuiie

MINAaesi 1.29 nsnaasadnwdnsinisldlasa NPV lunsaiuaunueunseyvesluvenuuswedsns
WUASWUULIRY (2561-2562) wuadu 2 Tumeou laun
unaud 1 AnwiUseansninvesdnsinislalida SeNPV uagdnsinusingg Tlunsmivaumueu

ee

nszyvenluieslusnis
funoudl 2 Wisuifsuuszansamnisldlata NPy Tunisauauiueunseiuesluaninls
sgrhadsuasuuuthtosuag S uasuuUthann
anuivhmside: vesufuRnsnguiguazdninet drinideiauinseninuiiy wazulasgnven
wusluannlsveaununsns Faminnigauysuazensing
mMsnaaesdl 1.30 n1skdlisa NPV lunisaauaurueunsEiiNn(Spodoptera litura (Fabricius)) Tuian
(2561-2562) fitunsusil
Fumoudl 1 AnviUszAndnmvasdnsinasidlada SeNpv uagdnsmiusiieg Tun1snivauvuey
nsgyintulUadien
anuivhnside: vesufuRnsnquiguazdninet dinddeiamunnisennufiy wazulasgn
Honluanmlsvennuasnsludminuasuguuasdaninnigyauys
nsnaapsdl 1.31 Anviguuuunsmigidsatesndenuailadouniouldedising (2561) wiadu
2 dupou laud

& N q' & & = =
YUFDUN 1 ﬂ']iV]@ﬂEJ'UEJ']‘W’]iVILﬂmqgﬁmiuﬂ"liLaﬂquﬂﬁlﬂLGU@T‘ILGUEJ'JLMW]"ELSUEJM

1% '
=

(4 ] ad = ‘&J -’-&J a = 1 ]
Tunuil 2 I/MEsEIoMIsRgATe TN BuegsieNmusay
a0uiinFAIe: nquITensusudnsiani@iinm diinddeiauinisensnundiy
- aa - o & = = v ]
nsnAaedi 1.32 FBnsiuvnzadlunisussendldidesilisuualsi@enlunisaivaumasaluaninls
(2561-2562) wuslu 2 Tumeu loun
Tupaui 1 NsifgaiinlSinaniesileumlsdey

] A = aa a v X a = Y
YUNDUN 2 ﬂﬂ‘l‘fﬂ'}ﬁﬂ’]ﬁ%L‘Vill']gaﬂﬂ,‘HﬂqiﬂigﬂiﬂﬁﬂsﬁlfﬂaiqLGUEJ'JLN@WI?L“EJEJQﬂUﬂ']iWJUﬂNWNLlﬁ@

Tuannls

av o

anuvihnTIde: nquaddenmsusudngiamedinin diinideimuiniserdnuniy uavuuag

LNYATNTINIAYUNT
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AsNAaeafl 1.33 Uszansamvesldifourdesdnsuuadlunisaiuauuiuasyunais Lepidiota stigma
Fabricius lusfudusuds (2561-2562) wiadu 2 dunou léun
fupoudl 1 neaoudnenwluresufofinng
Funouit 2 nageudnenwlulsaSounnas
anuihnside: nqunuAsensusudagiivmadinm dinideiaunmsensnniiy
AMINAaBad 1.34 miﬁﬂmm'ﬁmzl,?:ammulﬂamw??aa'auaqa Aphidius (Hymenoptera: Braconidae:

Aphidiinae) (2562-2563) wtai 2 fumeu léun

] = IS

UNDUN 1 ANWITIINGLALFANYNINYDILAUL UNRE DDU

Qe

2

Tupauil 2 Anwnsnsidswnudoundegeuluaniniiesiniuanaamnll (28+2 sariwaides)

wazluanmiesilaimunugamgll
401uMIN9ITe: nquaAteNsUTIUARiIInIN driinddeinnsensnuniiy Audidy

s

LAZITALINTNYATUTIAUYT 2.0 TUNSUT 2.U503UY3S wasUnus il ngyauys
FIVYT UATUTH WATaNTIUYS
AsNeaesdl 1.35 naaaUravasasUasiumMinuuaIdnFue NS 1A LUAIANIsITUIRYRIMUBY
FasuzndT (Opisina arenosella Walker) (2562-2563) wuadu 3 duneu loun
Supeudl 1 nadevastesiuidnuasieunudeulndleda duruina

'
a

YUADUN 2 NAFBUANTUBINUMIALUAIABBAULTIUUIIADU

Qe

1% '

Junau 3 nadevarslesiuidatuassunulouldlaslawnsumn
anuivhmside: nquauidensusnudagiemsdinm dainddeiannnsorsnuity
nsnnaesd 1.36 Ussansawdeata Bacillus thuringiensisiagldin3omiuasviinneg Tunsdlesiu
indavueunIzyve Spodoptera exigua (HUbner) Tuveskus (2562-2563) fiupouse
Funeuit 1 AnwUszansnmuende Bacillus thuringiensis Tagldiadeniuarsudindee lunis
Jasufdnnueunseyiey Spodoptera exigua (HUbner) Tuvioaus
anuivhinside: Aguanuidensusudngiiemednnm dainddeiannnsensnaity
Asnaaesi 1.37 mswdnwaznislduuasinednla Chnysoperla camea(stephens) muqmw‘gﬂéau
Aphissp. luansoiued (2562-2564) uuadu 3 Suneu lHun

a & Y o
YUFDUN 1 LaENSU‘EJ']?JLLﬂJaQGU’NUﬂIa C. carnea

upoun 2 Anwdnsinsiduuasdrelnla C camealmunzanlunisaivaumisdeulusou

Qe

2

VLGN
fupoudl 3 1¥8nrunasinednla C carmeafimngan (Rnduseudl 2) lunaaeuluaniwls
anuihnside: ngunuAdemsusiudagiivmadinm dnideiaunnsersnity

n1sMAapedl 1.38 nsudnvensuasnislduiunle Geocorisochropterus Fieber iilonunuinissey

(2562-2564) wUudu 5 Tunau tawn
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JumauN 1 IAUTIUTINLIUALA Geocoris ochropterus Fieber 3nAkUaAYATNT
JUAOUN 2 InnzidesiuusuauIuaile Geocoris ochropterus Fieber Tuasufjufn1g
TUADUN 3 ANYILaTNAFOUEATHATYIAYEI8IMITNANITANILLEEIUIUALA Geocoris

ochropterus Fieber lansuU2925%3n

=

Tupaudl 4 Anw119asiinnazlseansninlunisviinagseuuesuIunla Geocoris ochropterus

Fieber Midgamea1msiiiey
TUADUN 5 Useansnmuasniunile Geocoris ochropterus Fieber Tun1saiunundegoulu

ANNLSTDUNARDY

a v o/ =]

A0UNINTINE: NAUUITENSUTUAR IR I driinddeiauinisensnuni
- U o W o A aaa a a v A o
nsneaeeil 1.39 navesarslesiumdndngiudonisidinuavysednsanvadldifioudoudngiuas
Steinernema carpocapsae (2563-2564) uuadu 2 Tupew laun
] Ql' = v o w o A Naa a a v
Tupeuil 1 Anwinavesanstesiuminuuasuaslsdnsiivrenisidinuazysednsamvedldineu

HoudnIuLAY Steinernema carpocapsae

=

JUNDUN 2 ANWINAVRIAIsTRIN UM lsANTLasTvNYsan1sTTInasUseansninveldinou

HogfnIuLas Steinernema carpocapsae

v v W

#0uNYiMITe: nduIteNIsUTIUARNYNIeIn W EInITeiRuIn1sesnn iy wavluuuasien

TN1592UNNVDILLAY
A5NAARIN 1.40 naaaulszansnwlunisit@owuasednsiununstanuanilstuunueulednlunns

muauviuaulednlupztn (2563 -2564) uundu 2 duneu laun

v 1
(9 I

TJupoun 1 lgnudnilsluunusulunnsiuiunistesiumdnuueulednisous
Tunoaunt 2 Uasiumdanusulannisaes (Wldruanillsiuug)

v [ =l

anuiliin1side: NguaddensuuAngiani@inin drdnddeinuinisensnuiiy uasulas

=

danazthluaninliveanunsnsludminssusuasnaauys

]

ANSNARBIN 1.41 ﬁmﬂ’]ﬂizU’mﬂ’ﬁﬁ’]LLﬁﬂL%@ﬁL‘ﬁ‘&J’JL@JWﬂiL‘?IEJEJIuEULLUULG?J@aﬂélﬂLﬁ@ (2563 -2564)

wuadu 4 Fuseou Toun

1%
1Y

a & o & a = r-ﬂll v
YUFDUN 1 ﬂ’]iLaENGU'EJ']'EJW'JLGUEJT]LGUEJ'JLN@WI?L%EJ@JLW@IGULUU stock culture

Qe

a & & 1% a 4'
UNDUN 2 ﬂ’]iLaENGU'EJ']'EJLGUQ‘UUGUTJIW@UﬂﬁﬂqUiuﬂﬁllr]mlrmLW@IGEIU\T]UW@@@\T

2

Qe

URDUN 3 NNSNSIVABUUSUIUNNTI9NVWTDTT (CFU)

2

a a

TUABUT 4 NMINAFBUUTEANTN MBI MeITUNUBUAIUIAluan WiosUURNS

Qe

v av o o =1

#0UNYINTIRE: NqUANTUTIWARTNINNSTIN N drdinddeimuin1se1snui
ASNAABIN 1.42 A5 BT UM bSITauUInUn1dne1anITaNnTunN1SNANAZN (2563-2564)
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AanTsud 2 nskanvensuazn1slddafualun1sAuANlIANY Usenaumie 12 nsnaaad baun
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ANSNARBN 2.2 NNSNAABUUILANSAMLUATISY Bacillus subtilis Tun15UaInUnIInlsALIULNTALUE
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Msneaesil 2.11 mawarngUuunsHanLaznsldansesngrsaniinieuasdsuiad Neonothopanus
nambi (Speg.) R.H. Petersen & Krisai ion1saiuaulsaiialunaqelyl (2562-2564)
wiadh 2 Sunou Téun

fupoudl 1 suuvunssdnasoangudnniindouadunisaunulsainglundeld

Funoudl 2 vageudsrAvinmaesansesnguinniiniFesuadlusuuuuiiimulunisnueslse

whsluwdaanaelyd

anuiingide: nquaulsaiy nITeRauInseIsnuiY

£ a

MsNAaesd 2.12 ﬁ'ﬂEJmWmaﬂaﬂiaaﬂqu’lw’amwamLﬁmL%ENLLaﬂNeonothopanus nambi (Spes.)
RH. Petersen & Krisai Tumsmuaulsnsinuiuasnaniivemdsuiiianmgainidos
Phytopthora palmivora (Butler) Butler (2562-2564) wualy 2 Funou T
funoudl 1 vegeuUsEAvBnmanseengvinnneadunsniugilsanaiialauiinves
ssuluanImiseuneaes
fupoudl 2 maageuzluuunslifadeuasmunslsasniitasipunivessuluaninaiy
anuiviinigide: nduemlsaity dinddeimuinisensnendiv uasuannuasns sneluen

Faripgaugionil unesisle Jmineza

57



Han133d8uazafUsena (Results and Discussion)
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Deuuuasendeinsotuldinnnit 6 ada sluneushiugninuasmouiidedans

s madansuanueneutasnsdnla £ rambur wuihmadsusasinadnlagemdsuds
Ay P. manihoti a¢lddnuduasiufiutouniian sosasunfumdsutiuiadond P, jackbeardsleyi
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ndmnaes 14 u awnsaansiuiumasiiadddlaglivandsfunisruans spinetoram #&4%1N15
yaaes 21 Tu wuinisudeslsda 10, 20 wae 30 1 laifaruusndnafunneadafunssaisiinuans
spinetoram

nsuAnvensuarlivendsined Streptaxidae mumumosMINARsitlasTais wudmesdavinn
¥ilafdnenmlunisiuvesuaslivesfidvuinlndfesevualngnindnifes wasduansiay 23 6
Tnowuimesting1aeu P. siamensis Tfnsamsnniign ansnsafuesdnauvuadEnls 1-1.5 fdeiy
nsnwriinvesemsfivszay wuinmsldvessnaiu S1uau 20 §1 Srufuovnsgns B (ensvan:
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wlatalng: neweAaLsuAIsuaiun Wiy 2:1:1) 3117 10 N3 vilvvestnaasuaiunsoveneiug
uaz4lalFian

nsldeuuaii3e 8. thuringiensis Tun1smuauvuewsialuding C. medinatis luwesufianng
wunsldideuuaiise Bta uaw Btk 8091 40, 60 way 80 faddnssierh 200803 vialvimueuseludn
AEREIEWIN 92.5-100 Wosidus

nsthisa NPV Tumsaupunueunseyinlurenilvg) wua1lasa SINPY dws1 40, 50 waz 60
faddnssier 20 Ans fusganiamlunisarvaurueunsgRnldunne1an19adfiiu emamectin
benzoate 2 wWosius EC 81 20 fiadansser1 20 Ans

nsldlada NPV sauduansenuuasuingulunisauguvueunsesyivien S. exigua Tusu wuin
SINPV 30 fladansee 20 ams, chorantaniliprole.5.17 Wesidud EC 20 dadanssie 20 &ns, indoxacarp
15 Wosidud SC 30 fadansse 20 ans wag spinetoram 12 Wasiud SC 10 Taddnsne 20 ans
aunsavilvvuaune 100 Wesidud aelu 7.9 nsAnwiussansnmaesanseunaseing wazdns
nnsldnna dunueunseyiveunddlasulisa SeNPv Tudnsn 30, 20 uay 10 fadanssieri 20 ans wuin
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S. riobrave m51 100-800 §1 @1u1saLdviatednauien1sestumelavindy 72.5-95.5 Wesidun
melunan 72 dalus Tuanmfes fiRnaefiduinismevesisnaiumadiviunuanududuuas
szoznadiiiutu 1ng S. riobrave w51 800 i1 vilHdsssiumaniy 32.5, 82.5 uag 95 Wodldus

Aelunan 24, 48 way 72 U9 AUaIfY
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Usgdninmvesedldifeulasdnguuas Steinernema AIuANRIR1a C. biplagiatus Wuin
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a
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nsAnwmalianIsuasLuusingg Tunisifeafuiidnuusunseyneslumieliis Ingldide Bt
Wy nssadsnude Bt uuutites 1fieTessudnuansaznendauuuldusay dussavsamlunis
Hostuidanusunseimoslunieliiildfbiuaneiunssuisnude Bt uvuthun nsldiedosud
siuasazInevAUULTIFuLgs TunnnssuABinuansagnudag Xentar (Bt anewug aizawai) 35,000
DBMU #io mg 8a31 60 n3usteti 20 Ans Shsniy 120 Anssiols lagnunn 4 T
wmpdansHuasuuuse lunmsdesufdanueuanzaneiiholunsyioude neldidelda
NPV wutnsaiswuidenuuinties Tneldiedosusniuansazmevdauuuldussen fussAvsninluns
Joafuidanueuazanethslunssloudeilddliunndstutunssifiudowvuiiann nnsld
Lﬂ%'aqauﬁw'uaﬁazwwmé’aLLUULLiaﬁuﬁﬂqq nﬂﬂiiu“‘ﬁ“ﬁvﬁuﬁa%mé’wL%jalfs%’a NPV 489031391113
\nuAs 831 30 fadanseieth 20 Ans Shsmiu 120 Ansdels wuidoyn 4 Tu
n1sauNIsnN1sHanve1euauLdeu D. longicaudata AruAukuasiuNald nuIwaudeuly
sysuRTUIItos udmmenoufiazdllunueuuuastunalsl liamsamzdediiviinasn
lutesjifin1s Ssldannsasidumsneasdluduneudeluls
nsfnwBnamedsunudousnuivue uidugnineindesdusazindi annisinins
wngideausudeu B. nephantidis uay Brachymeria sp. TuesUfiRmsfigamadl 2542 samieaidoa
ArAUEITS 652 Wosifud uasfionmniivies 3242 8sansailua Arwiudinivg 55:2 wWedidud
WU B. nephantidis fiduruumudeuiugniadegs dauniainigides Brachymeria sp. iuauns
wmzidsaldlufiesufofnisuazguugiifesuni f9uiuunuidouiugnlivandrsfunisada
B. nephantidis \fusnuilgamadl 15esetwaldoa Wuian 5 Yu Tdwiugugniedeunniign Ao

a

73.67+6.43 ¢ n1siusnen Brachymeria sp. fiaaungdl 15 ssmgaded WWuian 10 Ju Tiduiugu

U

anfEuINTan fie 84.00+6.24 #3
NsAnwIIINILINURRRTITaudo U TAdusLarUadeninasdonuegsenveuiuiianaly

UsTiaet wudngnenaadinlavun 6 seud lilldladeiasulag awnsalduiuiianady 3 31w 75 67
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Abstracts

The research project of pilot plant of the effective biological control agents to commercial
scale has been conducted between October 2018 to September 2021 at the Plant Protection
Research Development Office Laboratory, Department of Agriculture. This project aims to organize
an effective system of simultaneous bio-production to control pests and to produce a prototype
bio-product for controlling pests effectively and sustainably and to be.able to expand the
production of bio-products for commercialization in 4 experiments.Four experiments are
consisted of the research on the prototype production of Assassin bug, the research on the
prototype production of Predatory Stink bugs, the research on the prototype production of Green
lacewing, the research on the prototype production.of Brown earwig and Ring-legged earwig. The
results revealed 5 simultaneous bio-productionprototypes in large-scale. First, the prototype
production of Assassin bug was able to produce in average of 3,840 Assassin bugs per month.
The production costs were 3.24 baht-per Assassin bug. Second, the prototype production of
Predatory Stink bugs was able to produce in average of 3,631 Predatory Stink bugs per month.
The production costs were 3.39-baht per Predatory Stink bug. Third, the prototype production of
Green lacewing was able to produce in average of 3,120 Green lacewings per month. The
production costs were 4.42 baht per Green lacewing. Forth, the prototype production of Brown
earwig was able to produce breeders with production costs of 3.37 baht per Brown earwig. Fifth,
the prototype production of Ring-legged earwig was able to produce breeders with production

costs of 1.04 baht per Ring-legged earwig.

72



uni1 (Introduction)

1. NUWaTANNEIAY/MENNITUALLARNE

&

“memuRudnginlned 357 Wumadenfiddayisnmanidumadansdnsivldegdiussansam
uazdsfu eadUszneunsmunudngitalnediis Ussnsddusznausneniseysneiunaslaun fvin

9

a |

v a a a6 Aa a B cs' A a & o
MNAUVYU ﬁ!aumiﬁl%u@mqﬁﬂ WNQQIUﬁﬁiueﬁqmlﬂuﬂqﬂmq@LW@iﬂH’]a@Jﬂaluaiiﬂﬂﬁ@ UDNIINUULIFIUTN

lglasmaimzifesasnanveeTunidlnlausuaumnieiilvldamuaudngiivlnenss vseldsiuiu

A aa o A A d' o

fuansiaiiniedsnisauauAngiedug Mmuizan aganunsonivaudnsiivldedliuszdnsninuag

Y

1%
1

U A aa a6 a I A& Y] ada 1w a a o 1Y) P v
YNYU YIUNTYYUANINE) L‘Wﬁ’]uuuLUUWiWUWﬂiﬁiiﬂJ%’]@WN@%LLﬁ'JFLu5§33J5U’W] ﬂ']i'J"\]EJLLaSWWU’]LW@IGU

a

UselavianTunIantuseans nnlunanfmunzad 32a1unsaiuNanNann19n15inens idRennAng
Tunandn uaglidwansenusefsinden nnussaaudmuieneliagaiunsainanldnaununisly
A15:ALNFHBIUIINUNNNANIYTENA ’i’JiJ‘VTQL‘ld]umﬁa%’]\‘l;ﬂaﬁ’]LﬁﬂﬁﬁU%%ﬁNﬂ’]ﬂiﬁiiuﬁmaﬁjﬂ

M Puviduiinfngg sliussleviiuidesededeyaiuguilsnnndnundiunidifeglu

Y A v IS

sysuvAnsluUsema usevilalval Mindrnesdsema nudddnenmlunisaiugudngiy azaedl

U

ANSANYIUTEANT NN OR51N15 0 Launzay nsildlguselovuluaninls anuanusanazinuuan

el lAUTIIUNN RaonIuTJULUUUITTAMNTaN1IaSn AT TUNTY fndnle wazinlulela

1 [ ‘N IS

azmn wavidunuisefideasfideodensuaces elildnan SumTiunssinia AN a1 luly
U = Y

AuALARgHYlAR
nsmuANAngiiulaedis azuszaumnudnsalunismuaudngiivegedidunu duludesdiny

sUsuumsndnfidussuuiiaunsondnlaegesioos tendndidnalnlinaainuazivsuiauin

[ 1

= i Y] o A o 1 a o o v a aa A A & oA o
LWEN‘WE]G]E]ﬂ']iiﬂ?"l']ﬂﬂllﬂ@]ﬁwsﬁlm@EJ'N‘V]'U‘V]'J\“W] AU NIOULUUNIINARYIUNTY LW@LUULL‘VI@QL?UUE

Y

(% e

a8n teunsIsnswdndadaeindiaanmidulinanin wimiienu esing nqunuasns wazdaula

9

thlunamueneiiieruaudngiivenadidu videannsaverenansuaniiuviddgidandudsely

73



1NUlEUIEDITNVINYVRINTENTIUNYATUAT AN T WU Fmaunuansall Liveann1stdans

v v = a v Y

Jeaiumandngiy lussuunisudalunainensiy mideuazimuimalulagnisiansdnsielaedais

ado a

Jadudsnnsdesiuidnlunuimanunssssug Ang B neddedennuddgyvotuuasdngsssuyd
nsliusslomiannuuasin uuaadeu aaesaunsdndenadunidlusssumuiamniuifausitosty
iy

UIUWYUAA (assassin bug) (Hemiptera: Reduviidae) vanevdadurnusmiiussansamly
nsiatenueudagiiy arunsaenomisididunatuwilolifinge feuddvvdunasiiquemis
wiswghalunisiiansuuasdnsily Slater wag Baranowski (1978) Na13I1UIUNYUUINAINITE
Wiyiulnegldiilufivauuasfials uavansosuuasisivwadnuaznans Wi idsdou e
Fnduly wagnuouvesiaaiivhanevueldings auiauuasdngUnld Tny Sahayard (2002) na1ain oy
W (Rhynocoris marginatus (F.)) mmiaL?:awmaﬁuﬁ:lﬁaﬁawuauﬂéa%’nmi Corcyra
cephalonica Stainton Taganansaiunueuiidednanslaiuas 8 f/uau 1.5 Sahayaraj et al. (2002)
naNTInuTRENAE e TIn A evueuiidadnans ansoe uuawinsfigldiiey 25 wia
iy usunsETFn uazvuewawauefie warldilldmunuiuasiagiuhlinandniutuluwadh
wmaes dwsuludsemelng Saunuazaue (2548) esuTnaIBmsazInana Sycanus finuuinly
Usginalnedl 3 ana A8 Sycanus versicolor Dohrny, Sycanus collaris Fabricius Wag Sycanus
croceovittatus Dohm. Gadumuiiiviaigvueudnsialivatovia amnsonuldvll dmsu
Sycanus versicolor Dohm JusiiafinuUssiaznuainnindn 2 ¥da n1swanvenelildusunaannidie
M9 uTefusianuisarildhsuazdenimunufiann saufduyunsadasidaniiuiufiann
Uszansanlunisiatevusdligariiuiuiiang Fetununmrasiniaduwuanirdnsiondei s

Usgansamiraulalunisdwnldinamumadenlunisiundigaivauvusudngity ldud vueunse

eSe

v

vl NupUNITYRN wazviewlzausie WWudu Jamaadidyvinisszuinlunsziieuden nioldus
DNADI DTVYY LATASVAT 1A%

Foun WAEYIING (2554) FIHUINNITUADULIUNTUNN Sycannus versicolor Dohrn. AIUAL
wuasdnglumioliissdns 3 dadene suiun1swu xentari 8031 80 NFUFBYN 20 GnT @1U1T0AA
° v ! P a ¢ d & a a a
mmuwuaumwﬂwamqmﬂﬂaumimmaaﬂmu’qu@ 94.96 LUDLTUR LLazﬂJ‘Ui%ﬁV]ﬁﬂ’]WsLuﬂ”ﬁﬂ’JU@m

v a ¢ 2 & A = ~ o ad v | a o
VaUNTEYVeNgan 84.64 Wasidus WalUTeulguiuisnisnualganseiiuad atabron lagisusin
N1INAADAIBINUBUITZUINIUTEAULATYFNIAD 1 AIRDND

$mun (25449) 59897077 NMSHARIIUNTaENalagldAnLs uauunuaIsiunaanatadin lae

dgj % U % o L% U U YV v o U v 1 1
ANSHRLILIULNYULNAIBOUTE 1-2 1UIU 600 AIRBNADI LTANLANUBUUNTIUIL 100 ANLARBNABIND
FUA 1WUeIMIT NITIALNIUNTAAINAI99UTY 3-5 31UU 150 FI6nasd UANLANUDUUNTIWIU
o 1 1 1 (Y] & @ c’l’ Ly I3 [ o 1 1% o
400 fsanaadsod Uy Wue1ms Lagn1siagunIaInaf ALy 91U3u 40 @ Tdrusuundiuiu

320 fnfenassnedunn

74



$oun wazanding (2555) 51891131 nueuunilsvesly szagnueu (1-13 18) uazssuzanug o1
1288 10.0+1.7 Ju, 107.6+19.2 Fu uag 7.52+0.8 u audiu svozli-vueuilongiade 11284217 Ju
sEpEMUBULASNUATIIIINNTIMeIaAY 2.040.5 WAy 5.2+25 Wesidud amudifu madesiaudutelae
Tadaguimomnailszssiaudutovesueuunioguiniuie 69.2+16.75u (36 - 90 Ju) uazsils
annsanslaldannduinde 12304314 wosdedudle 1 6 wazsilinaoatin (lu-Fufutene) ves
susuunotguIuTuiads 18804256 Ju faduteidindlaideaty 7-10 Ju fsvezadlauiu 55-60 Fu

%

YUIAANEIMUEUANY ST wINzd Ul Asuav (nueudieny 70 Juiluduly) fe 2.6+0.13

1%
o o/

WwuRlng (2.4-2.8 wufums) Svin 0.114 niuded Fnusidvnelvajuazauusaiiiimn 0.096 n3u
AR WIOANLAYIA 1,000 NTU U911 10,450 60
NITNAAVYIIUIUNAIG
1IUNAR Stink bug, Eocanthecona furcellata (Wolff) L‘ﬁmmaﬁmgﬁﬁmﬁﬂizmmmmﬁ'}
TnefingAnsmndusiiilussesisou uasdfinte faneduazinade amsoviasdnsiivlusses
puouldvarsia lnsanzvueufidenieg arunsadssiinegléluaniwaiu uazaninls dmsu
UsswAlnenusiuienalunnianals nMengiussnidesnile wavaiawile
U (2551) 51891191 MsWARTENELILTReNA Usznatsneg 2 Tunou
1. MSHARUENED R M TVRINILTRLA
1.1 MINARYEIEnUBUNTEYANAER ML
1.2 mndaveeviueuunmeemsladgnsagy
2. NNINAAVYIYUIUNLR
2.1 MINERVEIBLIURLNG MIDpUTEYy 2-3 lngldanuanueuun

@

a a £y 1 Y} I~3 v} % %
2.2 MINGnvEIEIIUien feousser 3-5 uarduaude Ingldnueunseyiin

'
A

$aun (2544n) reudpuRandvinsuuwnsgaiuiiulilden uidlenumieazainoenun
% D Al w a v Ao o 9 = P Y & Py | a ° 19
auntd1glanmderiuit Ingldunnddnvaaseduunadrlvluddimsuaivdevansity vl

A g W | a 9 & a ) A v v e &

wigaludumalilansnsaiadeulmls antuisgeiuveanaineludivgesuwiwmewaiddlunimie
slusialy

UIURANFIDUTY 2-5 37u7U 1 6 arusavinatevuaulaaay 80 f didueaiuisayvinane
nuaUlAaAY 130 M WaLAaBATINEIUNTYNANENUAUUTELNM 180-260 §1 LadY 5-7 ARy

NsURpefBauNIUiaNAlY 3-4 [NBATUANLBUNTEYVEN NUBUNTLYHN Wagvusulazauaiy
Tumialddlss vseming1y asvimsydesdnuiu 3,200 dsialssonsa Tauyulunisudn 432 umsenss

L%

waglueiuazUdosunuiiannduiu 2,400 fasialidonss Taunulunisndnuiu 324 vmeenss AIUAY

q

waranUsuaumueudngiivld 80-90 wWasitud

unasd19UnTa (Green Lawings) (Neroptera: Chrysopidae) Hudivinasiianilenfiussd@nsnn

v
a !

annsovihanemdedadustasdnsilanatesiin 1wy luuasdideuvesiideunsuin wdeseou Lskusa

75



v 1 ' = o

wieos douls ideliud mdedndu Mdeuntanmiiun wasdngivBnranseiinfidiiaseuyu Javin
Twasistnladuuashilldsuaruaulaitilan

dmsulsemalng @319500 uazaAne (2547) TAd157ALUAIARIEITUIALUYANIANGL HULLAITIS
Unla Chrysoperla sp. wazuuasirsUndunna Hemerobius sp. wenanil aswssas wasAne (2547)
dsanu unasiistnla Mallada sp. Walker. Wuniainusniian luusznalnesinislduuastadnla
Tunsauaudngfivdutiossnn fuans (2545) Meeuiuuasidnla WuwsasivhluAuemsld
nangiinubefiveusniigafemassou uasina 1 dannsofumdssould 100-600 &1 uasinaln
lafiuselonfannlunisinldudesluaninlsadou 1wy muaumassouvunmaiu uagludiduimn
aunsnannsszunldd dedufiensauaudasiinlne®ais wienieldsruunistanisdngfisuuy
wasmay mtisasianlaluldfanudsndunnty

wuasmaniiudungna Proreus simulans Stallen fiauddnylun1sruauutasnsieluuag
wngdgnane Tnganizludnlng nudrauisaavauuuasdnsiivlanatgsia Wy vuewzasy
F1Tne vuawaeiind1nlng whsdou vuounseivion vusuvasing vuauvesiIVaIy warlt
wuasuiianiieg Tnsamzrueuazdrduining Avhasegaslugwu ferndenistdesiuddade
asiadl uikwasmmilunduiiamanunsalumsianznimdemugenyuiieg 16d Tneldeteasil
é’wmmﬁuﬁﬂ%ﬁm%’wﬁu%’um%mwawqmaqdauﬁm (3957 BagAE, 2519) I1NTIYIUVDI
Morallo and Punzalan (2006) latusiasnaviiusiingden Euborellia annulipes (Lucas) tuldaiuny
MIBULANEAAUT1IINA Ostrinia furnacalis (Guenee) WUIMIAIMNINTUAITAATUANYUBULANZAAY
Frlwaliiusinasniszduiasusie uendand Yo uaveTyy (2542) Idmaseutuuamnaniuly
Udesluuvasinlnamuifianmidusosaiu nuiusasnmiuamisaviudldfwazaiunsa
VEENUGLAR

o a

F1alwandny WuiiwiidAymaasugiodnulianis Inisigdgninnluwnnianais Jaymuwas

v <9

o £ v A

AngtlwandAgyndeliAinUaymuinisuand1ilnaniu laud viuewaigdadudiilng vueuaiein

1
a 1

1lne widsgotdne Lazndsl Fayguiies uazame (2548) TenuidvueuzdFuiminae
Wiz YaeaIugen Yonanwazalfu vilunureinnsaTyiule aduinauite aunnindes n13
Josfuidaunasdnginlnailinaluszorenie nsldunudeouly uazuvamnmilu msvdosuuag
ymavduswdumslfassiuadtostuiidamassou 1 ade Wonutiinaundssougsdsssduiasugia
vliisgldfiutunuuasiivdesnusssuna 87 Wedidud (usn, 2544) uenantiu viaid uazamy
(2548) paINsUdoEaaEUATME P. simulans Stallen Saufuusudenls Trichogramma spp.
$1uau 2 ass Idnariilsifian 4,199 vindeld vieunniuvasaauau 3.3 wh dduinemrsnsans
Fonl#Bmsmuaulaeliuuasdnssssumanaununisivasailiedned uazidesarndnlnamud

ANABINITIINAIAABUY9EN in1sUgnialuluiunnIanaauaznanz Tueenleanile ANNINYDY

76



o = = U

a = & a o & A Ay & a 1 o =
HandnIuluddnlusgrdandesdriddusuinnlagianiznisidaisiaiiogaldsednsy s 9919
felAnfiwnnA1lunangs

14 @ A o o a A a =t a 5
dog uiivdAgymaasegiadnviianilavesUsemalne Tdlugnamvnssunisadmimalulseina
ymddglunsnandesndrdglawn nusunedestaluwiasdngiiddyalianiavesdos Wvianens
luszegdesunnnauazszazdesilud) vusunedesiinululszmelned 6 ¥in Ao vusunealegaiéin
Chilo infascatellus Snellen wuaumaﬁ%mﬂv Sesamia inferens Walker #oune@dv12 Scirpophaga
excerptalis Walker wiaunaansuaulas Chilo sacchariphagus stramineelus (Caradja) #uaunodes
74 4 ila Wihangluszerdesunnneunnnittuszesdesdud nueunedesdn 2 viia fie vusuneay
ey Chilo sacchariphagus Bojer wagnuaunaangyalvg) Chilo tumidicostalis Hampson w1vinaiely
szezoesduamnnitluszezdosunnne (adgnge, 2544) nstlesiumdavueunedeslne®is [Wunis
Tduuasngsssud wu unwleuly unudownueu wag wuasnmiu (Judu

e | 1% & A a H

WY Uavauy (2543) dUATIINITIXUIATDIMUBUNDIDY NUINUNELETUVRLTIUNMATIY
NYATEAFINNITUNUASETIgNNUBITIIaI8agT2rIng 1.11- 425 Wesidus vinligadenands
Wwidnan 7.5-1,146.5 Alansusiels iunduaiuvedlssnuinniainsgiganuadesignuueudviate
ag3enI1e 1.12-45.26 Wosiud vilvigeydenandniiminan 0.18-2,132.4 Alansusiels Mudiduasy
Y04l5suInaling Qe Inuadaeignuueud1iagegsening 1.44-38.46 1Wesidud vinliigeyde
HaKanumtingn 5.6-553.8 Alansusials

= v = a8 o s @ < < v o ¥ o v

fienuideyavinsaydsimvin 1 Wesidud ann1sinueunadinaedesduiy 1 Udes
wagn1siidesgnuueunavhargluszegiidug villiaaiumuanas 7 Wesidud uagnanananad
30-50 wWasidus (low1 wavAng, 2535)

o A 5% = a AN A o . . N A

wnasmaniiuinululsdes § 3 vlla wuasnaniiuden Euborellia annulipes (Lucas) Wiasnilud
1% Proreus simulans Stallen wuas191iludiInT Cranopygia vitticollis (stal) anﬂﬁium‘iﬁﬂﬁﬂ
1% o ] ¥ o = o = = & v a 4 2 i
$1e wndeulmideshy Wahanswielagldunumamiiumbeauny nduazinfumisdusimsuely

o w 1 I a

nsdifimiefivuindngd naultiidenuounedos viomasseu waruuamuadniiidioouyuel
#199 agyhmsiatulaease lldunumamidumde mslfuamamivlunsauaumsssuinvesmueu
nedeiduisnmsfiteudnsufifinumsnsanansadesweeilludeslulivesauedld Wunsannisld
asiedl viliasadusefldualsifinansenusedswindon innuaunalusssed (ignam, 2548)
NNTANIVBITYT Wazosyy (2542) wuinmslduuamnamilu P. simulans 8031 0.25-1 fisadu
anusamuAEvLIza g e NN sAtaauen shldneldiutu 43.12-09.62 Weisud
widnin1sszuiniessiuasegnadlusedddisnistesiuidadagiivw uunaunaulngldsiuiuansan
wuas yhlsdiselffintu 86.72 Wedeusd aunsnanySunmunsldarssiuasld 75.00-83.33 wWedidus
wazaunsansIvaeuUsEansamnslduuamnaniuld lnen1sdrsiauuaidndesnoulaasuuninig

wilu 1 U wagvdelaes 15 Tu enuwuasdndeslivdssuuasmamiuludng 500 dadels uag

7



o d\ly LY (Y

UanUdeguuasmeniiuieauaudngitvlaynie dnsinisudes 100 davals Ussana 1-2 a3 lnedaee

Ind9 nedes wavywawsena1nTuAguImily wedssiuanuiou wasliuuamimiuusudily

anwlslanew Wuwelianmsudesiifiussansamunnian (aigngm wazanal , 2550)

2. I9qUszaeAvalATaNIg

A o a s a a % =

1. WednEUUNSHANTI I NIUsEanE A lvliausellos e nrunuAngity

Y

'
A v o v a

2. WadaviaukuuNSHARTITTNIUsEANE oA IUANAR FYRE 19T Wavanunsave1uNg

NSHARTIUNIOGTInve

3. YDULUANITANYN

1. 30YNTPUUNSHANME DRI EUUAIARFSTTUYIR

2. Favirssuunisndnvenedidaueiauauuiaedngivy Tsaivlaefnwaiunisndanindungiuy
#1199 MIRRINEATHANA AnwiTadenineitedluusaTunourastuiIun SHaNN T el W ans
915 QNN dannwIndey nasnIuNISUSNE IR Wenrwam Inefinanmuandnsiell

a - vy a a o edao A 9gv g v a a o ¢ =

Waguwlas ivellddeyavuiunsuandidusinddnenin welhiluduwuunimmdndiime wag/v3e
Wawndundadurmseuld Weasaindenisinunsnsaganusaunlivldlundasgniiy

3. MATIesunUluNNEnT IS0

78



Tassnrssunvumandadadusviiszaniawinenisvenenagilawidlyd

nInangauviIdauRy

NINBRLNAANITTINYIR

Angie 1 |
l Msifganion s [ MefeuNmARgssINMA
o = = I I
NSLALITEI8FUNTY
2 - P -
PuRNngAY AuVUNTTNER WA RFTT T
l r wIoNUae
Formulation&package I
2F =
I AUYUNTTNER
AUVUNTTNER

- T
ATUTITONAAYINUNLNG
oF = & 1 ] ﬂl' g’ (]
ﬁ‘JUﬁiﬁJﬁﬂg‘W‘lﬂ.ﬂﬂﬂﬂdﬂﬂI.‘iJENFIﬁElﬂ‘VN‘U

AN 12 WA UL UUNSHERT IR T DV e HAEL TNl uE)

79




52108U35n15998 (Research Methodology)
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Abstracts

Integrated Application Technology of Biological Control Agent for control pest of asparagus,
oil palm, okra and chili, experiment conducted between October 2015-December 2021 at
Nakhon Pathom, Ratchaburi, Kanchanaburi, Chumphon, Ubon Ratchatani and Nong Bua Lumphu
Province. Studied on the social and economic factors of farmers with questionnaires to know
the knowledge of biological control of farmer attitude in using biocontrol, farmers' crops practice
on the use of biological control for controlling pest. Field crops factors related to pest control
with Biological control including problems and suggestions of farmers. Using simple sampling
methods. Biological control pest of asparagus, oil palm, okra and chili was conducted on farmer
crop. In asparagus plots found thrips outbreak throughout the production season and found some
types of worms in low quantities, including whitefly, beet armyworm and leaf eating caterpillar. In
oil palm plots, Rattus rattus were found eating palm fruit, Bandicota sp. bites the base of a
young palm tree. The Asiatic rhinoceros beetle destroys the roots of the palm, bagworm eat
palm leaves. Root rot disease and mushrooms were found. In Okra plots, found cotton leafthoppers,
thrips, mealybugs, and cotton bollworms, aphids, beet armyworm, leaf miner and red mites.
In pepper plots found root knot disease caused by root-knot nematodes. Biological control is
carried out when pest infestations exceed. economic levels such as spraying with insecticidal
soap, Metarhizium anisopliae for control sucking insects. Used protozoa bait to control rats.
Usage technology of luminescent mushrooms to control root-knot nematode in chili. The results of
opinions and satisfaction survey of the farmers who participated in this project showed that the
participants of the project had a good understanding of the biological control by a high level. Farmers
think that using biological.control to protect produce from insect pest, will increase the value of
produce. Some produce such as asparagus, okra can be sent to abroad. Through the process of
pesticide residual analysis from the purchaser and exporter company. In chili the method could
prolong the harvesting time, from the beginning, famer treatment could be productive for 3 months,
the number of harvesting 10-12 times. After using bioproduct for control root-knot nematode
could be kept up to 6 months, the number of harvesting 20 times due to the reduction of disease
incidence. In addition, the use of biological agents to conserve natural enemies such as lady beetle,
rove beetles, parasitic wasps, etc. The results of the survey of farmer’s opinions and satisfaction
at the end of the project, it was found that the farmers who participated in the project had a
high level of understanding and satisfaction with biological pest control. They think that biological control
will increase the price of the product, reduce production costs and think that biological control

is effective in the sustainable control of pests. The farmers have suggested as follows, want to extend
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the project time. Add a variety of biopharmaceutical research to cover increased pests should
increase access to biopharmaceuticals because access to bioproduct is relatively limited, difficult
to find, and the development of bioproduct type is easy to use and easily to produce itself can
produce itself with not complicated. In summary, farmers want to receiving knowledge,
demonstrations and training about biological control from relevant government sector.
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52108U35N15998  (Research Methodology)
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Abstracts

Scopoletin, a phytochemical found in some plants, was first extracted and applied to
promote plant production in the lower southern region of Thailand. A survey of 18 local plants
found that yor banyan (Morinda citrifolia L.; noni) had the highest scopoletin content, on
average 393.27+ 165.42 mg/ke of dried fruit weight. Scopoletin was extracted from noni fruit by
maceration method using ethanol. Column chromatography with silica. gel was extracted by
elute with a mixture of ethyl acetate and hexane (0-60% v/ v) followed by 2 percent methanol
in dichloromethane. The isolated substance is yellow crystals. The Thin Layer Chromatography
(TLQ), UV spectra, Nuclear Magnetic Resonance (1H NMR/and 13C-NMR) and Fourier Transform
Infrared Spectroscopy (FT-IR) methods were compared with standard scopoletin. The bioactivity
of scopoletin is as follows: 1) at a concentration of 1000 ppm. it was resistant to the growth of 7
fungi with a percentage inhibition greater than 50, however it inhibited a small percentage of
bacteria; 2) It has free radical scavenging potential. Test results compared with ascorbic acid
gave lc50 (DPPH) of 0.6 and 0.01 me/mL, respectively. 3) It is an elicitor that can stimulate the
activity of enzymes and the accumulation of immune signaling molecules in tobacco plants,
such as phenylalanine ammonium lyase (PAL), glucanase (GLU), peroxidase (POD), salicylic acid
(SA) and abscisic acid (ABA). The use of scopoletin to control plant diseases found that 1,000
ppm scopoletin reduces anthracnose damage in mangoes. and leaf spot disease in kale. The
results are similar tothe use of biological agents or chemicals.

The result of this project indicates that scopoletin is a promising alternative agent that
inhibits fungal growth, eliminates free radicals and induces plant resistance. It also reduced the
degree of disease severity in the test plants. Therefore, it can be seen that scopoletin is a
promising option for extracting high-performance phytochemicals from low-cost local

plants to support agricultural production for Thai farmers in the future.
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521 U8USN159398  (Research Methodology)
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NaN15938 Uazafiusiena (Results and Discussion)
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