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Table 1 Life cycle of Liposcelis spp. developed 56
in laboratory ambient condition.
Table 2 Developmental growth of psocid developed on 56

differential temperature and humidity in artificial

food method of Gautam et al. (2010)
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Figsure 1 Egg shape of psocid (x63), A = piece of wheat grain
and sticky on egg surface, B = oval shape of egg.

Figure 2 External egg morphology and smooth surface structure
of genus Liposcelis

Figure 3 Morphological comparison of genus Liposcelis found in
Northeast (dorsal view)

Figure 4 Position of compound eye was on structural of head

Figure 5 Compound eye of Liposcelis spp. consist of seven ommatidia

Figure 6 Antennal segments of Liposcelis spp.

Figure 7 Antennal flagellum segment of Liposcelis spp.,
A = anellus was on flagellomere, SB= basiconic sensilla,
SM = microtrichai sensilla

Figure 8 Antennal sensilla detail of scape and pedicel segments,
BB = Bohm bristles, SC = chaetal'sensilla

Figure 9 Mouthpart of Liposcelis spp:, rod-like larciniae structure

Figure 10 The morphological characteristic for identifying species to
Liposcelis bostrychophilus, A = subgenital plate with a
T-shape sclerite'(ventral), B = broad femur of third tibia.

Figure 11 The lateral lobe of pronotum revealed setae as long as

other setae on pronotal lobe.

Y 7

51

52

53

53

54

54

54

55

55

55

55



ARRNIINUIZNA

1 v

YaUauUAMNUBEUNATUaNUYLITY NTUAVINTINEAT WMTTInaLITeuas AW

q

walulagndinsinuifesiivls nedewazinuiveinisudsnisiuineuasulsyundana
NWAT INBAINT kaegUsznauMsiiiinuemassaauinImeass sulaun 15ed luadns

loglsdiia 2. aseys vsEUEnTuGdad 31 1sedaasy 0.3msune 2.aseus Mlvins

NeaestusrauAMUANS IR



Unin

v A 1 o

HARNALNwASVRIUsTIAlneiivainnate Ndn waldl uaziudnsyNuniee wayd

o

Uszaulgmanuagdeilioninnsidiiaievesiuaidng lnglanednnainisinedviili

[

Tianunsaiusnule wasdwmafnishiveusuvesfuilan ludnuaznalyd wuasdngudinis

Y
@ d' d' 1% 1 & @ |

Wutdgafidan laun wael wdsuds wasuuasiunald [Wudu duluudasyiiadgm

o

o

dden Ao n1svhatevesuadlusynItensiiiusnw Lmaqﬁmgmﬁmwamwmﬁﬁﬁiy laun
sanadnlnasensiiouviensndiiuden ueautls ueavuae fai Neas gy uen
ayulng wazfidodden (wsfing 2551) TnsuuaunanifnAundanainenslngnsayinle
andediviin uasUdesyasonuvilindanaanysn dnasenisdoreuaznisdinen

v a A ¥ 1

Ko o, oy o oy g,

wenantifedanasion1swslomsildudanamartiuingiudnsisuuainadnuriany

F1LUden 117875 11IINA KATNENNANIINITNYATRNUNNTLA
Jyiliiuenuddguntuludagtuiiosnnnmsivasuwdasvesladenaleusenis

1 o

dusEAUALAUUReA s TR gERNa TN Ty Jymnmsenidnnisldarss
wasaluslud suitadediasie vesmaaiduuasieusana datlagiunarniiuinsgiui
geun feuafianudududesinisinsnistestuiauuasdngndnuainunsiiiio
Josfumsvuden goyLdennNIN miqzy,l,?wﬁmﬁﬂ LANARARALN YRS T AEIDNITANNY)
TlFinaluladfimnzaufurinvewdnnakaruiasdngidesinisaiugy ielvndana
nunsvensduduiiifinun mann s e fluasisUssne
Jagtuiiisnstestunazidnuuasdnguannainuasianzan annsavildmanss
samsldanand wegnsldlfarnall Bnssuitensdseandnisliundunaiiu anssudeo

'
Il a A

3
aerianatonuin Aa Wwialuslug (methyl bromide) uagweoaiu (phosphine) tws1zdl
UseAndaminagldianlumssudy uiidesnumalusludgnssyin Suswhaneduloley
Tuussenia Seduassansannisldauieenidnnsld snduanznssuiienisdweenuaznis
sudfienstnfiuiie Searsiseduaiitemanssuvinlndfiivseavs amandisldvauny @
miimmaﬁluﬁaﬂ%ﬁuﬂﬁwmwwuLLmaqﬁmgwmwﬁma%'wmmﬁm‘mﬂwmﬂﬂﬁuﬁiamiﬂ
feszmelng drdeamanssuviielidumauny 35 anssudlary (ECO, Fume)  18uans
surilalnaifindslnetnomeafiuinnaufuaisveulneenled Inefidndiuveseaiiu 2%
uazasuaulasanled 9 % ussglufefilifali oanmmideduizewossinliuaz
nsifnsuidavesansandaiildlivun (wdemndnaussunas 3-5%) lunaneUsemainnsiine
Slemuanltlunssundnnainuns lidnnon uaznalifandn Jegaiuddnuesdlayy fe Wy
finssedwinden Wuassuiildfaln wararusauildlunissundnnainunsldnateyii
Fsmsldanssuduisnsiddaunasiiegmelunessdnua druuuasiiogasusnvieuiiim

wIndeudnesldansiniisiumeudnasldagignisuagmvuivay n1saanuaisduasliuy



1%
~ £

N (199995908 U ADIN15aNINNUTLANSANALAEIREANAIIUIY WALTDI9NNAITUILUAILS

azvlaifEnnA1WANANeAY 99 uTuds@nYIUTEANS NINvaIaNTe LA AN SaU UL

TulsaAvndnnamnunste wasAnv152e21a1n159NA19U03a1 Ll adanulUuufunS ol
= ~ Ao a a |

ADUNSA LieNIAIUANLIATITUTEANTNMsialY

ndgymisesfivanaiavesasiailundanainuaslulagduguslnaiuunlvaing

aq

auladunistestumdauuasiaglildansiaduinau Sadndudeamisrivguidaunasisou
v A o o g v o aa v | ax 2 aday 1aa
Wy wsetuuSuldsauiuisnisldarseuuas Wn1sniesnignmduis lifidie
% Yy a 1Y) 1% U a SAa a ' v
anAsaglanaininUsuldivimunzan lnglamgdundananunsndusuiauing wu 917
v U 1% & @ [ I & ad
F17lNA 096199 UagAaunuinyIg1IuIu N5l diatomaceous earth Aanuwan Wuisn1s
= aa o v £ = LY o w 13 13
nilaniin1sdanldivenaununislidasiedlunisdesiuidauuadulsaivlaglanizuén
v U ) vy A o & 2 o & v v e 2 &
113lne wazawded Mmivsnwierbimerinduudaiug msldussydue iusnsauidu
wmeatlssaninsaianusuldlunmsdesiuidauuasdnslulsanuld nasldaiudou nsld
AMUEY wazNITUTUANINUTIBINATRLANAI9INEN N UTIBANIAUNR AaEn 1S TRNAY
Wuduvesarsveulaeanled lulasiau vse andsuiueandiau Nawnsosuuald uwe
Pdudesfnyunaivuayssesnaiunzaundnariliuyasneegwauysal
Yaa o w 2 = = v |
nsldiunsglunisminuuaadudnmadennilsgannsanaununisidansauuad
\HesnUssmalnelinurainalenaganininn lneanis iayulnsniignslunisiida
wuas ansain waviiduneuseme (essential oils) Nlaanigeliam1aaiusatiuivians

pangnsTiddy walssndedniavesiduneussmenassmelaia vililszansnnves

a a

UNuroNTzne ¥ ialuguo aInINIIUIUNANLINTY AstumInin sy szansaanli

uiluveuszieausaeengvsisuuduiaziiudnvunamisiaziinnueliduinduey

LR R LﬁuLLuawNﬁm%’uﬁ’uﬂﬂ%’ﬂ#ﬂumiﬁ’l%’mLLuaﬁé’fmgsLuINLﬁuﬁamiﬂﬁ"u

& &

nAnanyaslulsAv wasmdsudidaluiunalidfny wu niseu wavasneaaienis

(%
a v A =

dwonld uananldliunudeunaunsanulaveslulsuiu awnsavaeunasdnglulss

a Y aaA

Huldwaneaile Faidefisesnsusuiudidvanmwindenlulsafiveguds amwnsadiun
9 - v QgY R N o e o v 1Y) YA =

W eUFultdugadun lunisidauuasdnglaniiu unuleu Theocolax elegans uay
wauteu Anisopteromalus calandrae usu

& =2 ) va a a o @ B & « o w
i’JiJ‘VNﬂ'ﬁﬁﬂH’]“U’JUi%'N]LL@SUL'J?i’J‘V]EJ’]?JENLL@J@Q?W]EIUIiQLﬂ‘UﬂLUULiENﬁ’]ﬂiUwLLag

¥
[ {J U o = =

Idudoainn1sfne Inslanziuassdaiiiunud1AgAunn ¥eedUiununsseuInuInIy

= v a

13 wadalflavinnsfinwunneu Wedudeyanisdanisaivauegadusz@vsan 1w 1w

9 RV Y

4@ e Liposcelis spp. . (Psocoptera: Liposcelidae) 1a zﬁauuaﬂﬁizummaumaﬂu

a

anrunsadlagiu wishluldlunisanedslunans g Taguszasd wu n1suseiunazaInnig

[ o

Anudsnie Wusu warduludeyaiddgdmsunisfseninalsemeasie dmsunis



Uszdfiuanudemeiifauindananuasiluiosddgy dndudemisnisusaifiuiigndes

wiugn welweieaolunsnununisianisiiusnyndaraniinsinunsegamaneas
& v = | v ° v A a v DY v <

wazidudeyaivaremihenudenisiluldiieyszdiusuussinuidedddanisamnisiu

SN

dmsulasamsiifinguszacd
diednwvninaluladfifiuszansamlunismunuuuasdnsidvihatedn salsl uas

wAnRansdssiuies suldun  msldanssuslayuuazialusludluinualifanie

nsdsgen  nisldanssureailulardlayualunuiuamaseaui U Ui oa ssua Ty
nsldansanuuas 38nsmenienn leun diatomaceous earth AU3aY USTYAMI Lae

nsUSUaNINUSIEINIA NSt Taun @sana wazuaulou SIunsAnedIinen
LaEIEN1SUTEIUNITEUINTDIUAIAN N

MSUNTTEUIN  ATESANUAIUNIUABAITTY

drdglulsaiu Metdmuneiioannisgaldevendnnan unsuaInasLiue,

Tagdlhuni19an1saneInatl

. s W o
Aanugeydevasin nald uazsoyiy

P R a
AnnKInaauURBULUAY LN

wuadlsEAUANUATURDE TSN
" N
PR 946 o v o
WoauLiuIy \\ Rl L ERAUANUTULSITEINISIINaNe
~ 4 o
~ L e YDIRUAIFRS
A Y & \ L, il
a v a as o & o
1msNsEnENNsanssIWiia -“HuasAnguaInIsiuig? N T
JEE > o oan < ---+ sandunsguiigedy
Tuslud -uasAngnaautanulaslgn
a a o y W
fanssufl 3 mswaunslddadmetlunns
flanssui 1 nsldanssuvazanseuuadly ATUALLLA T ASHAANALNEAS
/ 3
msdasiuirdaunasdnglulssifuedag nanaiiuvensveyiasag ety
Wansa UsgdnSanlunmsauauiesdnilng sen
. , HUIN9an
-msvadeunulufivuesaissudlayiuse . uils
LUAIANINAANALALNT AransgRyLEe ¥ e N
3 | -msldmetaeunaugaduiiowia
=9 ' 1 a a ) 9
SNNIATIRADUANUAUNIUTRRUBAYIGURD 1| UszdvSawvesidunenszmelunistlostu
= ] .
ameailuvsznelng 1| uazidnunasingiaden
9 { )
-ANSANYIORT WAL TEUL AN ALY IENS , BB LAz AEBASTluAT Iy
4 oo !
mﬁiﬁvjﬂumﬁuLwamﬁ]mmwummama N~ ~a il v vosumuiou 2 vilalunseaunu #e9
o cdw ‘ o ,
WughnumuReasIaaily o o g1alne voaiaiden wazaedulen
. . Y . walulagn1sannisuuas
-onsns i ssuoauiivanzanlulsanu o4
i o w ‘ ARNINLRUCEHU a & 4 845 o ¢ :
arSaueaiudssuassearuaENe 3 N fanssufl 4 IaTneuazdarunisainisuns
~
v fv NS \ - o a
WugFumm, i N . FTUINVDIUNAIANTHAAHALNEAT
\ \ o a o 2 o s o
-MvageuUsEAnsAnvesansEiuiadlunig ! \ v | ABmeuagnisaigyivleeamide 7
Y . \ . o
Hosurinusasdngiminadosdn iy ! \ nuluwnnang Tusenidsavilovesuseina
2 Y 2 1 \ ng
-NMSANYITTEEIAIMNASULRIABUNIATDS b \
\ o da o a \ 2 w5214 2 2
anseusasunsTnaUsE A nwlunns ! \ -msdanazUsziduamnudenevewanua
\ A d o & A o
1
pusuFsnsimInakazieauls ! \ wnuasnushwlulsunuilosainnisdn
- ! v v | enevesuuadngHaANaINYAS
flanssuil 2 MIruANLUAIEnINEnNE ) aﬂ%’mamtﬁaﬁmﬂ’%mm \
a 1 LT K
nenslagIznenenIn 1 2 fianssuil 5 msnndausasdnsiinuazualdl
L y , UAZAMNINVDINAANE T 3
151y diatomaceous earth amuAuwIasng | 1 paINSNULRE?
. S a4 o4 I NYAT Y v 0w X
TnlnawasdnTeIndansiiuie ! I -msldmssudlagulunisdosiuidandeuts
1
“UseAvBanvesussadasilunisaiuauuuas |1 | Tanpuavuuasiunalilunsnanluanimwnnssy




UNANED

lassnsnsanaduagdendnnainunsanuaaddng loadunisludl 2559-2563 &
IngusrasdiiiatiieAnyimimaluladniuss@nsamuaz Uaonselunsaueuusasdngiiin
vihanedn walsl uagndnnainwaImdansifiuie sonsldassusiadiieg loun lays
witalusluduazveanu nasldasanuuag 38n15m1anienin laun diatomaceous earth
AMUTOU UTTYAUY wapISUTUaN MUTIEINIA NS08 uetange laun a1sadn anity
wazuaubou Tuidnudoyabosiuresuuadng ldud foganmedaing maunsszun
N13ASNAIUATUNIUADATTTY LL@%%%H’]TU?%Lﬁuﬂ’ﬁ%u’]m@ﬂLLmaﬁﬁﬁgﬁﬁﬁﬁmiuBﬂLﬁU
failidmaneiisanmsgadovemdanainunsudinisifiuiiel Tnsuunianisdng,
Usznaudg 5 Aanssu Sefinanisinwded Aanssudl 1 msldanssuuazansauuadunis
dostuidaunasegramngan iunsmsnmuagisnmsldassunazarseuuaadiorndn
uiasinglulsafuiiddny Taewuin uwasdnglsafunanevinadisnnuduniusoassy
woaitu l¥un vontudos voautls uensgu wavseamuing1 iunalinissuseveaiiu
Ty Foiiudmsnsldanssunazszoznatlunssuusasiissfuanuiumugs dwsums
nadeuUszansnnvesansautaslunisdestumdauuasdnglulsufumedsnisaaniudn
wazuiunds lﬁa'ﬁ@hl,l,umﬁLLuzﬂjﬂumsﬂqﬂLuﬁm%’niwwﬁmﬁmi oA pirimiphos-
methyl 50% EC 9851 5 ppm, thiamethoxam 25% WG 8% 3.5 g, thiamethoxam
350W/V FS 8031 2.5 18, dauansshuvasiionisdanuuuiiuneunisluaninlsaiu Iians

uwuaINwuzil Ao @asudlnslseau 9951 12 Ua.seul 1 Ans @15AasTuLNasonsd 21



wa.sieu 1 8ns wavansdarileosiuniu Sn91 12 waseth 1 Ans Aenssud 2 NSAUAY
uasdngHanNaINYAslneIBnIsnenw Wmneliietfieannsldassnusaduduinuns
lpanud1 n13AaN DE Protect-IT® §ms1 1.0, 1.2 uaz 1.4 n3u sowdn 1 Alan3y awnsald
PuAuLIansTrInaEsEnSlE wildannsomuauusasnsdndeld msussgdude
Usunaw 1 Alanduluge NY / LLDPE NY $aufiu ansgaduean@iau 100 c.c. ¥3033uiUn1s
UsIRUUARINA dUszAnsanlunismuguuiasdngdndedldd mseududeudieddn
uaas numseudanden 300 n3u Assdugmnd 60 w2 Falus annsafdnuuasdng
fudeldimun vaefiniseudauden 10 Alansu nuideddssdugungl 80 ssmieaidoa
sovian 7 $alas Seanansnmuauuiadléviomn wasnuin feansueulaoonled uazfine
Lulnsiauw Tun19AIUANLNAIARINAANALNEATADITN¥ITEAUAIUT LT UVDIANY
miueulasenled Tlininin 60 Wedldusnaenszeznainissy 11 Judwsuiwlulnsay
Fududesdnuamuidutulilndides 100 Wesidud dudunsanseiufimesndiaulyisida
aN150AUANAIINENTNe seauls nenfluides wazsaruIne lénnszeznsg
Ww3aAule Aanssud 3 meauinsliifuslunsmuguusasdngnannainuas ienns
annslifanssnuuadududunens wuithifuneussvenayss i itunonssmeiuy
ihifunouszmeFuntime wasihifuneusuimengladiu ausafiaiuiuiofendning
uazueautlldd uaznuiouuaUmanihdunenssnedauarnangiusyansamlunig
muauitudelageangniiiuasduidldd ninduassy dumsfnwinisldunudou
Theocolax elegans (Westwood) dazuathdeu Anisopteromalus calandrae (Howard) Tu
nseauaNdsn g deaiaden uasdisduder nud waudeuis 2 wdaanunsn
muauFsrstlnaLazuenidenldd wiliamisoaiuauidndenld uagnuiinig
Uaesunuideu 2 ylasiufudnsinisuaesuauideu 2,000 f1 lagudeenn 2 dUav
seiilesiu annsaeTueIUszrInIisstlnaldnielu 5 §Uawi Aanssud 4 nsAnw
I mavan UM sLNT SNt uLRsRgHARNaInEas Wieidudeyaidosruitddy
dmsunsmasmunisdanisuuasinglulsaiu leelddeyat ineweanmiade Liposcelis

v < [

spp. Aauasveylufeiudute 1Wudel sverly 1dnan 7.721.2 Ty, svezdiseu Tdnan

¥ s

17.6+3.4 Yu, svagsiudute Tdnan 8.4+3.2 Yu snsinnsvenenus (1nal) 7.8+4.6 Wassaiu

9
1%

lngnudngunll wazauuduinsiinasenisiasayiulaveumnisde wavduwunvia
wulnalhesiumniadeluana Liposcelis (Liposcelis bostrychophila Badonnel) sy
msdsaviiauazysyifiuanudemevessdanainumsidesannsidvhaisveasasdngly
TsaAulsvhnsdsausadulsafuinmussmesiuig 42 Smia Tnefufiegaainlsd
wazlsafudnsiuau 133 Tss nuwadludrlsafudndomn 38 vin  Wuuuasdng 26

Yia LUAIRRIETTNYIA 12 ¥ia lnsusasinuuinluddenlawn veatd1ilden dide



T1UFeN AI99RTILNG LeREEY LazNeAUINeTd lngnuAugadevestnldeniay

o w ]

I17a15aUsEmATUSLIUAALES 4.1 waz 6.1 1Wasidud aua1au diuaunsuseiiu
= Y ad & W & Y Aa il oA W a £
ANNgdsvastIasrenngainuinwlulsuivldaun1siiian IAduUszansuaninig
fndula (Coefficient of Determination: R?) winfiu 0.93 lnevadefiinasaUSuiumlny

denddey fe szoziaIn1siusny wasauIuTeRNEn Aanssull 5 N15MAnLUaLng

GRY
Anuwaznalindnisiiunes arenisldanssudlay (ECO,FUME) mdmndeuduiinnuas
% a 1 d‘ ¥ % QAI = % 12 GIJ
LUaaIUNeINEn WuhANUUTugEaTvinaedfe 210 NSU/ANUIANIAT SUWIY 24 T3
lanunsamdnszesluvesndontaulnalavimun wasiidnsisu 3,000 ppm suu 4 Falug
a11150M9nuauklaTunesds 1 wwadeldaiuisandnssezldlananue dunissuwsa

TUSluA N AIALNAITUNDINIANUIN ORI 24-32 me/l W 120 U ddaiunsanidn

[
% =

wuasiunaandnlavaualunnszeznisasgduls daunisidamasuideaeasnag nuindudn

a

upndeumBadfiv (ooric acid 0.3%+a15azanetiinia 25%) fuszansaaniunisidauals
Tn&dssiunisldansenunas carbosulfan finaliusunaunasitsiudeasinesdosas du
NMINA@eUNSHTaAsLT U LToaDINe AN UAEY. NudIn1sEnNudae Sodium
lauryl sulfate 1.25% ansarinagszuni+ansannainwdanismaanududy 0.5% hivise
67% EC 0.5% wavansannainianasy 0.5% asasamanmaoudlsld 91.62, 80.41, 78.71
uay 19.48% mud iy drunisdanisnasudlandsu Planococcus minor (Maskell) Uuna
VFUU WU ANTHANTENINANAAL TEUUUALLTNTY 0.5 % fuansannainudeninnaiiy
Aty 0.5 % fiafadlslefiaweanssed wariiatnsietnaiunsasidamasud iy

81.59 Ay 68.92 % AIUAIAU

Abstract

The project of reducing agricultural commodities losses caused by insect
pests was conducted in 2016-2020. The purpose of this project was finding the
effective and safe technology to control the postharvest insect pests of fruits,
vegetables and agricultural produces by using fumigant substances (eco,fume,
methyl bromide and phosphine), insecticides, Physical methods ( Diatomaceous
Earth, heat treatment, packaging technology and control atmospheric), bioagent
(plant extracts and insect parasite), including studying the basic information of

insect pests such as biological data, distribution, level of resistance to phosphine



and the method to evaluate the outbreak of important insects in the storage. The
goal of this project was to reduce the loss of agricultural products after harvesting.

The study approach consisted of 5 activities that had the following results as

follows: The 1°' activity was using of fumigant and insecticides to control stored
product insects. The results shown that many species of stored product were
insects increase resistance level to phosphine such as saw-tooth grain beetle, red
flour beetle, cigarette beetle and flat grain beetle. As a result, for control the high
resistant insects must be use more higher dosage and period of fumigation by
phosphine and eco,fume. For the efficacy test of insecticides for control stored
product insects was conducted by means of seed coating and spraying on the
floor. From the results, the recommend dosage of pesticides on maize seed
coating were pirimiphos-methyl 50% EC at 5 ppm, thiamethoxam 25% WG at 3.5 g,
thiamethoxam 35% W / V FS at 2.5 ml. per 1 kg. and for the recommend dosages
of insecticides for spraying on concrete floors in storage conditions were 12ml
fenitrothion, 21 ml chlorfenapyr and 12ml alpha-cypermethrin per 1 liter of water.

The 2™ activity was the control of agricultural’commodity insect pests by physical

methods for reducing insecticides use.in commodity. These experiments shown
that DE Protect-IT®at 1.0, 1.2 and 1.4 grams per 1 kg of maize could insect pests of
maize seed but could not control insect pests of mung bean seed. The packaging
1 kg of mung beans in a NY/LLDPE bag in combination with an oxygen absorber
100 c.c. was the most effective to control insect pests of mung bean. The heating
on 300 grams of mung beans at 60 and 70°c on heating period at 2 and 3 hours
and on 10 kg of mung beans at 80°c on heating period at 7 hours were complete
control all stage of growth of cowpea weevil and southern cowpea weevil. For the
modified atmosphere to completely controlled 4 species of insects such as S.
zeamais, T. castaneum, O. surinamensis and Cryptolestes sp. on milled rice must
be maintained >60% of CO, and nearly 100% of N, concentration for 11 days. For

the 3" activity was development of using bioagents to control stored product

insect pests. It was found that the mixtures of Curcuma longa, Myristica fragrans
and Litsea cubeba essential oils could control adult of S. zeamias and T.
castanume. More over the Alpinia conchigera and Syzygium aromaticum oil
encapsulated could control C. maculatus adults as a contact poison. For the

efficacy of two pteromalid Theocolax elegans and Anisopteromalus calandrae



parasitoids could control S. zeamais and R. dominica but could not control C
maculatus. According to releasing combine of two kind of parasitoids at 2,000
parasitoids in every 2 weeks interval could reduce S. zeamais population in five

weeks later. The 4™ activity was study of insect biology and insect distribution

situation. The biology of psocids was the developmental time of egg, nymph and
adult were 7.7+1.2, 17.6+£3.4 and 8.4+3.2 days, respectively. The reproduction
was 7.8+4.6 per day. By the way it was found that the main factor to the growth
rate of psocid was temperature and humidity. The morphological identification of
egg and adult psocids was similarly on genus Liposcelis (Liposcelis bostrychophila
Badonnel). For the survey of stored product insects in rice storage plants was
conducted across the country totaling 42 provinces. It was found 26 species of
insect pests and 12 species of natural enemies. The dominant species in paddy
was Lesser grain beetle, Angoumois gain moth, Maize weevil, Siam gain beetle and
Flat gain beetle. For the milled rice was found Red. flour beetle, Saw-tooth gain
beetle, Maize weevil, Flat cain beetle, Lesser grain beetle, Rice moth and Book
lice. The average percentage of loss of paddy and the milled was 4.1 and 6.1
percent. The loss assessment equation for jasmine rice stored in the storage
warehouse, there was a coefficient of determination (R?) of the equation to 0.93.
The important factor affecting the amount of loss was the storage period and
moisture content of the seeds. The 5™ activity was study of controlling fruit and
vegetables postharvest insect pests. For control Pseudococcus cryptus on
mangosteen fruit by ECO2FUME at dose of 210 g/m?, fumigation period at 24h did
not completely control the eggs stage and at dose of 3,000 ppm, fumigation
period at 4h could not control the egg stage of Solanum fruit fly. The fumigation of
methyl bromide concentration of 24 to 32 mg/l for 120 minutes could not
completely control all Solanum fruit fly in all growth stage. It was found that
Carbosulfan 20%EC (50 ml./20 |) and Liquid ant bait (boric acid 0.3%-+sucrose 25%)
were highest efficiency for control mealybugs (Exallomochus hispidus) on Longong.
For controlling mealybugs on longong bunch after harvesting by spraying Sodium
lauryl sulfate (SLS) concentration 1.25%, a mixture of Mental cordifolia
concentration 0.5% + Garcinia mangostana concentration 0.5%, Dioscorea hispida
concentration 0.5% and white oil 67% EC 0.5% was found mortality rate 80.41%

78.71% and 1948%, respectively. The study of eliminate of mealybug (Planococcus



minor Maskell) by using herbal extract was found that Mental cordifolia
concentration 0.5% + Garcinia mangostana concentration 0.5% was extracted
using 95% ethyl alcohol and Mental cordifolia concentration 0.5% + Garcinia
mangostana concentration 0.5% using dissolving with water with mortality rate

81.59% and 68.92% respectively.
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Abstract

Proper fmigation and insecticide application, it was to determine the rates
and methods of using fumigants and insecticides to control stored product insects in
warehouse. Due to building up resistance to phosphine of many species of stored
product insects, the most commonly used fumigant in agricultural commodity. This
study was conducted data bases of the level of phosphine resistance of major stored
product insects throughout the country. These data were utilized to determine the
proper fumigation and insecticide applications both in the laboratory and in storage
conditions. The phosphine resistance level of major stored product insect pests was
as follows: Sitophilus zeamais had not been found to build resistance, the highest
phosphine resistance level of Oryzaephilus surinamensis, Tribolium castaneum,
Lasioderma serricorne and Cryptolestes spp. were 21, 21, 61 and 13,000 times,
respectively. The study of toxicities of ECO,FUME phosphine fumigant to control
stored product insect pests was conducted with ECO,FUME phosphine
concentrations were varied 0-900 ppm with the exposure time for 24 hours. The
results showed that the application rate which could kill 100% of the susceptible
strain of insects were 35 ppm. The 21 times resistant to phosphine strains of T.
castaneum, O. surinamensis and L. serricorne were completely controlled by 480,

900and 450 ppm, respectively. For the efficacy test of ECO,FUME fumigant to control

12



phosphine resistant strain of C. ferrugineu was fumigated on maize bag stacks under
gas proof sheets. The result showed that both strains of C. ferrugineus, susceptible
strains and less than 8 times phosphine resistant strains, were completely controlled
by concentration of 25 ¢/m® ECO,FUME® application rate (350 ppm phosphine) for 5
days, 50 ¢/m? (700 ppm phosphine) for 4 days, and 70 ¢/m? ECO,FUME® application
rate (1,000 ppm phosphine) for 2 days. While the resistant strain more than 11 times
strain was complete controlled by fumigated with a 100 ¢/m’® ECO,FUME®
application rate (1,400 ppm phosphine) for 6 days. For the study of the efficacy of
phosphine fumigation on resistant strains of O. surinamensis and long-bearded
weevils were fumigated on milled rice bag stacks under gas proof sheets. it was
found that 2 and 3 tablets per 1 ton of milled rice with the expose time for 7 days
could complete control all growth stages of resistant strain<10 and 20 times of O.
surinamensis. While the Cryptolestes spp. highest resistant level strain required
phosphine at the rate of 5 tablets per 1 ton of milled rice with the exposure time for
7 days.

For the efficacy tests of insecticides.to control major stored product insect
pests of maize was carried out by coating the maize seeds with insecticides. The
results showed that the application rate of pirimiphos-methyl (Actellic 50%EC) at 5
ppm, thiamethoxam (Siena 25%WG) at 3.5 g, and thiamethoxam (Cruiser 35%W/V FS)
at 2.5 ml per 1 kg of maize could control all adults of S. zeamais, T. castaneum, and
O. surinamensis for storage period on 10 months and no insect was observed after
insecticide application at 60 days. While R. dominica had treated with thiamethoxam
(Siena 25% WG).at rate 3.5 ¢ per 1 kg of maize to control all insects for storage
period on (10 menths. The persistence characteristic of insecticides was tested by
spraying on concrete floor in storage conditions. It was showed that fenitrothion at
12 ml/1 liter of water was the most persistent on the floor and could against both S.
zeamais and T. castaneum for 70 days of post-exposure period. Chlorfenapyr at 21
mU/1 liter of water and alpha-cypermethrin at 12 ml/1 liter of water showed good
control for 42 days of post-exposure period. Deltamethrin and fipronil were applied

in storage condition and could control maize weevil for 28 days.

Unin
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Physical Control on Stored Product Insect Pests on Agricultural Commodity
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Abstract

Physical control on stored product insect pests on agricultural commodity
aimed to reducing pesticides used in agricultural commodities. It was studied on
diatomaceous earth (DE), heat treatment; packaging, carbon dioxide and nitrogen gas
to control stored product insects of maize, mung bean and milled rice. These studies
were carried out between 2016 to 2020. These experiments showed that DE Protect-
IT®at 1.0, 1.2 and 1.4 grams per.1 kg of maize and taken time for 2, 4 and 6 months
could control 5 species insect pests: Sitophilus zeamais, Rhyzopertha dominica,
Tribolium castaneum, Oryzaephilus surinamensis, and Cryptolestes sp. in storage
room. No more effect to percentage of moisture and germination. For study on mung
bean, it was showed that the concentration of DE Protect-IT® at 1.0 ,1.2 and 1.4 ¢
per 1 kg of mung bean and 1-9 days for controlling the adult of Callosobruchus
maculatus and C. chinensis were 85-100 and 85-100%, respectively. F1 progeny and
newly emerged has decreased more than control were 68-88 and 97%, respectively.
while the results of experiments in storage room was showed that DE Protect-IT® at
1.2 and 1.4 grams could not control C. maculatus and C. chinensis in storage room.
Efficiency of packaging to control mung bean store product insect pests was shown
that the packaging 1 kg of mung beans in a NY/LLDPE bag in combination with an
oxygen absorber 100 c.c. was the most effective to control insect pests of mung

bean. It could kill in all stage of growth of C. maculatus and C. chinensis in 5 days of
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packaging period with the least oxygen gas in the package. While the NY/LLDPE bag
in combination with vacuum seal could control all insects in 10 days of packaging
period. It was found that Insects could not infest inside NY/LLDPE bag and ethylene-
vinyl alcohol bag both kept on the ground and in the plastic box. In storage room
was impervious to both types of bags and did not increase the moisture content of
mung beans and the differential moisture of mung bean inside NY/LLDPE bag and
Ethylene-vinyl alcohol bag was less than 1%. Heat treatment to control pests of
green beans was investigated in 300 grams and 10 kg of mung bean. It was found
that heating on 300 grams of mung beans at 60 and 70°c on heating period at 2 and
3 hours was able to control all stage of growth of mung bean beetle and soybean
beetle. While heating on 10 kg of mung beans must used temperature level was 80°c
for heating period at 7 hours to complete control all stage of growth of mung bean
beetle and soybean beetle. The efficacy of carbon dioxide and nitrogen gas was
investigated in air tight containers to control four species of stored product insect
pests: S. zeamais, T. castaneum, O. surinamensis-and. Cryptolestes sp. on milled rice.
The results showed that either CO, or N, are effective to control insect pest of
stored products. If CO, level can be maintained >60% for 11 days, these four species
of insects will be completely controlled. On the other side, large quantities of N2are
necessary to maintain the concentration nearly 100%. In laboratory, maize weevil,
the most tolerant to Nj, required 11 days of exposure to attain 100% mortality.
However, species and developmental stages of insects, concentration of gas and the

exposure time, including sealing efficacy have the effect on the control efficiency.
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NANTINIUILN 3
NsNALINTSI9TA M luN15AIUANLNASANTNAANAIN AT
Development of using bioagents to control stored product insect pests
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Uszansnwlunistestuidasadiafosassstninalaoisunenssmenyladay dhfumen
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Wm"]LauLLﬂUﬂujLamﬁwﬂummzmaﬁmumsﬁwLLﬁQLLUUufzilﬁaﬂLLsﬁqﬁUszam%mwm'amaﬁﬁm@h
Sufedsdadennnniteusaugantinsiuneussmevhuidasnisisfigamgiivies Inefidn
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sEmenuNgiia LCs Winiu 5.68 uaz 1.45 nfu/Alansy dwsunisveasinisiluanssy

v
o w 1

°U’eNLauLLﬂU‘igLawmuuwamzmamaaﬁmumsﬁmﬁuwuLLG&L@@HLL%Q noszuylY SyEvusu
WA SrELAnle 4A1 LCs Wnfu 5.09, 4.91 wag 5.57 nsu/dlansy mmzﬁt@umﬂﬁmmﬁnﬁu
‘Vi’e]iJ'izL‘VTEJmuWQﬁBj’luﬂ”liﬁ’lLLﬁﬂLLUULLGdLgE]ﬂLL%\i A1 LCyo WNAU 3.27, >40 way >40 N5/
Alansu muddu TnefeunaugiantniuvousemetiasiunsihuisuuuuiBenuds
#111308A9UIUNTIN 1631}&7ﬂﬂ’j’]LE)‘uLLF’]‘U"QLaﬂﬁﬁﬂmﬂauisL‘ViEJﬂ’m‘WQ‘i?II[ihumiﬁ’]l,l,ﬁ\‘iLLUU
wiBonuds wazleuuaugamindunaussnests 2 ¥ia UszAnsamilumstudimaiinues
fusiuiegugnuesisiiden dunsnuussansamuazauanansalunisudaduvouny
Weu  Theavyawaldea olax elegans (Westwood) hazhmutleu Anisopteromalus
calandrae (Howard) Tun1smuaudsnsdnlng seaion uazseindsr nuitluszdu
wosufuRnsunudeuis 2 vlnamisoauaudieansdnine wazgoaiitieuls il
mmmmuaué’aqﬁ"m%‘m Tunsmeasssddosunudeuuuundaien Tuananlsafivsiaos
srunsUassuaulou 2 vngauiu 9nsIn1suassfe 0, 1,000 kAT 2,000 F7 NANITNAADY
WU fisesnisudesuaudeu 1,000 wag 2,000 &9 #117130AUANUTTYINTAINIT1IING
TalnglidauunnanegsidedrAgnieada lnenuiiensinisuassunutlou 2,000 #7
anunsamuaNlszrIngdensimnaldinige uaghaudeu T elegans aansasssnain
aglaunuiie 180 Ju ndsnnisUaesunulon wagn1sUassunudeu 2 vlinsiudulag
UdeeRnsoriuagsioiiles annsamuauitazanituiuiensdnlnaldnigly 5 dam
Abstract

Development of using bioagents to control stored product insect pests aimed
to reducing the use ofipesticides in agricultural products. This study was carried on
the use of essential oils and insect parasitoids to control stored product insects and
it was done in 2016-2020. The efficiency of pure Curcuma longa, Myristica fragrans
and Litsea cubeba oils along with the essential oil mixtures as binary ratio (1:1) and
tertiary ratio (1:1:1) were tested with Sitophilus zeamias and Tribolium castanume.
The major compounds were « -terpinolene, sabinene, and z-citral. The study of
contact toxicity on filtter paper in labolatory condition found that the essential oils
and the mixtures were affected S. zeamias adults. Especially, the essential oil from L.
cubeba and the mixtures of C. longa: M. fragrans, C. longa: L. cubeba oils had the
highest efficiency on this species. The LCsy values of S. zeamias adult at 72 h was
<3.18 p L/cm? While, only M. fragrans and L. cubeba oils affected T. castaneum
adults. The LCs, values of T. castaneum adults at 72 h were 10.69 and 12.24 puL/cm?.

The study of Encapsulation technique of Alpinia conchigera oils and Syzygium
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aromaticum oil to control Callosobruchus maculatus was found that the main
compositions of A. conchigera oil were 1,8-cineole, B-sasquiphellant, azulene and B-
pinene while the major component of A. conchigera oils encapsulated was 4-
allylphenyl acetate in all samples. On the other hand, caryophyllene and eugenol
were found as the main compounds of S. aromaticum oil and S. aromaticum oil
encapsulated, respectively. For the the oils encapsulated with freeze-drying were
more effective on C. maculatus adults than the oils encapsulated with room-
temperature drying. The LCsy value of A. conchigera oils encapsulated with room-
temperature drying and freeze-drying were >40 and 11.63 ¢/kg while 5.68 and 1.45
g/ke for S. aromaticum oil encapsulated. For the fumigation experiment, the LCs
values of egg, larva, and pupa of C. maculatus were 5.09, 4.91 and 5.57.¢/kg, for A.
conchigera oils encapsulated with freeze-drying and 3.27, >40 and >40 g¢/kg for S.
aromaticum oil encapsulated with freeze-drying, respectively. Alpinia conchigera oil
encapsulated was more decreased the number of laid eggs of C. maculatus than S.
aromaticum oil encapsulated. All oils encapsulated were against adult emergence of
C. maculatus progeny. For the efficacy and competitive ability of two pteromalid
(Theocolax elegans (Westwood) and. Anisopteromalus calandrae (Howard))
parasitoids for suppressing three host species: Maize Weevil, Sitophilus zeamais
Lesser grain borer, Rhyzopertha dominica and Cowpea weevil, Callosobruchus
maculatus was studied in scale of laboratory. It was found that two parasitoids could
control S. zeamais and R. dominica but could not control C. maculatus. The ability
of competition between two pteromalid parasitoid was investigated on 21 days-old
S. zeamais larvae:"Combined species of two parasitoids were releasing 1000, 2000
and non-released parasitoids in an artificial silo. Silo area was 2.43 m® for each
treatment. The results demonstrated there were no significant difference between
treatments of parasitoids releasing at 1000 and 2000 in both experimental tested. A
treatment of 2000 parasitoids releasing was the most suitable density of parasitoids
to suppress S. zeamais in 2.43 m® area. For the fourth experiment, T. elegans
progeny established for 180 days after releasing parasitoids. According to the
experiment of releasing of combined two pteromalid parasitoids can control and
reduce S. zeamais population in five weeks by continuously released parasitoids
experiment.

UNin
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5.1 mﬁwmaawsz?m%mwmamuLLﬂtJegLawfﬁﬁuuammaé’aaiﬁmsé’uﬁ lAgNISARN
WA (contact toxicity) Iﬂ&maaauLaul,mﬂgil,amﬁflﬁummzmsjézh%qﬁé'm'] 0,05,1,2uay 4
N34 LLazLammﬂégl,amfwﬂwamzmamuwgﬁmmaauﬁé’mﬁ 0,0.1, 0.2, 0.4 wag 0.8 N3u
5.2 ﬂ'mnmaauﬂiz?ﬁm%mwmaqLauLmiJsgLawfflﬁumuszmaé’w%%mﬁm

(fumigation)
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WouwAlganiITueuTEmeaY wazleulAUglanuduneusevenIung Tusy
& a Ao Y ¥  aa o v LA I3 °
inUaNyIMuien e BYIUA UL NWT 11UTIFRURINTEATYET 91U 0, 0.5, 1, 2 LA
4 n5u uslurewiinussguandaderniisdudeluszeznsasagiulaigeg Uad
Vg naaRnuariusennsldulviatn Weasusseznanssy 7 Ju Wakhvinuazg
nszaefiussdindaunasnssuds sanainvianiy uazUaraiauiimenssnudu uazinu

& o [ ' v a wva [ A P < o v & v 1 A a 1
Llla@ﬂ’lLGZJEJ’J(ﬂ\‘iﬂﬁ’]’l‘ﬂ%@ﬂﬂ{]U@ﬂ?iLﬂuma’W 12U L‘W’E]LGUWU’M’JUG]’]LG]@J’JEJEIJQﬂV]LﬂG]IMiJ

n1snaaasii 3.3 UszAniaimuazaiiuaiuisolunisudatuaesuauideu Theocolax
elegans (Westwood) wa g e Ll 8u Anisopteromalus calandrae
(Howard) Tun1sAauAy @399339131wa Sitophilus zeamais
Motschulsky, sanatlon Rhyzopertha dominica (F); LAz 1T e
Callosobruchus maculatus (F.)
MsiRewaasede 3 3iln Ae e ilng wenthilen wazdiediRen
nsaewaudeu 2 ada fe T. elegans way A calandrae Messnsinlnassezwuoy
91y 21 Judusmsvosnudeu
1. nsnaaeulszanianvesaudeou T, eleeans lunisidaueaition wazaiadn
S
1.1 naapuUseansnnvasuwnwden 7. elegans tunisminuenaviueuindeuaiy 9,
11, 13, 15, 17, 19, 21 wag 23 U
1.2 naaouUszdvmmuesumidou T elegans lumsidadedadeneny 5-19 fu
2. MegouANNAINNSaluN T TuLaudeu T. elegans wag A. calandrae Tun1sindn
vueUrat g Mueuseavialon Lagnusuieinlen luealfifnns
2.1 nMsuwsdunelu species uauldau T. elegans srwnisuassunutlounalily T,
elegans ﬁié’%’umiwauﬁuﬁué’a $9u2 2, 6, 12, 20 uaz 30 §1 Waudeunnasenfoia 3
Yiin
2.2 msustuniglu species vounulou A. calandrae senisuaesunuduuing
g A. calandrae ﬁlé’%’umswamﬁuﬁ:ua”a U 2, 6, 12, 20 wag 30 §7 Wiaudauwuad

DALY 3 BUA

2.3 NMILVITUTENIN species VoanULlou A. calandrae wazuaulleou T. elegans
BN 2 YRATINAU U 2, 6, 12, 20 war 30 7 OM1EIY 1: 1 Wandeulkuaiode

919 3 YA
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3. NadeuANAIITaluNITuIsTuYIunuLleu T. elecans way A. calandrae Tun1s
fdnsneasdiing veavdon wardiduden lufmszane
3.1 Uansuauileu T. elecans siaLRed 9751 0, 100, 300 wag 600 #7
3.2 Uanaunuilou A. calandrae siiaiaen 8951 0, 100, 300 Wag 600 #7
3.3 Yasaunuilou A. calandrae saufuuauleu T. elecans 9n51d@2U 1: 1 9A91
0, 100, 300 L@y 600 #7
4. negouUszansnnnsuastuseninaauleu T. elegans wag A. calandrae Tunns
muauRsnstrinsluanmlsafudians Inevdesunudouuuuaiaien
naasulngUdosumudouiia 2 wia Samdn 1 1anaduazinade THSoumuon
A1993391lnAeny 21 Tu aunssuitnaaes l9ensinisudesunuilon kagdi43a1n13
Uaaeuas wsAng wazany (2550) Inelddnsivase 3 951 Ao 0, 1000 6ag 2000 7
5. Mg UUTEANSAMNAITWITUSEINLaUleY T. elegans wag A. calandrae Tun1s
AuAuisnsirlneluanmlsaiuiiaes lneudesunudeuntusiaignss
nageuUaesuaulleu A. calandrae sunuwawdey Teelegans 9@ 1: 1 W
nAkazINALY figns1Uaes 3 $ms1 Ao 0, 1000 kAL 200067 NN 9 2 dUA19E 91U 5
sy
Vauas sl
ehe RaNPY 2558 - fiueeu 2563

a a v [y v < =~ ] !
g0un  nawdelasiaImAlulagnasnIsAun EI’JWGUli

q

nefiduuaviinuTine N svdsnsinudewazwUssURGRNaINYAS

a

159dALa3ey 0.3mMsuns 28383

NAN133TY
nsnaaasd 3.1 mamaufwﬁwamzmmﬁmhmLﬁaLﬁuUﬁz%m%mMumimu@:uéhmw
17lwe weawts
1. m'ﬁlmwzﬁmmsﬁwﬁﬁymaqﬁwﬂummzmsJ
Pamsanwmuin asddaluisiurenssmeiiuiuiivome 10 wie leed -

[

terpinolene (10.59%), 1-8 cineloe (10.08%) way -phellandrene (7.89%) 1Juansdnfiy
Tudhwrenituneussmedundmanuiilansd ey vovun 20 wia leed  sabinene
(35.87%), a-pinene (17.13%) az 3-cyclohexen-1-ol,4-methyl-1-(1-methylethyl)
(9.179%) Huansdndny dmsuiduneusanengladdunuindasdfayiomun 13 via Taedl

z-citral (24.74%), dl-limonene (20.47%) wag citronella (14.78%)
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Sothonthsfuneusaneusasaiaunmsuauiuludasdn 11 wuinhduven
suweviudunanisfunenssmeduntimea ansddiinusiuan 15 o8n Taell sabinene
(16.68%), « -pinene (8.22%) way 2-B-pinene (5.68%) %ﬂLﬂumiﬁwﬁ@mﬂﬁﬂﬁwamzma
Jumina  dwduihduneussmeriiutunauihiuneussnenylnsdu WA ANy
§ruau 13 wialaedl z-citral (10.49%), citral (6.25%) way dl-limonene (3.66%) iy
asdfndninuluisfunenssmenslediu  wandlodnisfunensymeSunimanausigiy

o w o

POUTTMEML IASAY NUAISAIAIIUIU 20 ¥Talnedl z-citral (20.58%), sabinene (18.65%)

o
1% [

wae citral (13.40%) uasiilevnhsunensemens 3 viia fe tsunenssmeviiudy iy
veNsTeuTmA wasisfurenssmensladiy wwauiiludasidn 111 wuasddey
$1uu 17 wilelnedl z-citral (16.75%), citral (13.62%) Wuansddluisuroussmenslad
AU uag sabinene (12.13%) ﬁL“fJumsﬁwﬁ’aumﬂﬁwﬂumamsma%’uwmm

2. wmaaquéma@wﬁwamzmaLwiazsuﬁmLLazﬁwﬁwamzmﬁwaﬂumiﬁjumi
dudauunIzA1¥nNI®d (contact toxicity on filter paper)

mﬂmsmaauqmédasﬁhLﬁmﬁfmaaﬁaamﬁniwm TneynAadien LCey 71 24, 48 uaz 72
Falus wuisfumenssmeiiuty fien LCso WM. >19.08, >19.08 way 22.42 lalasansse
UL dvduisumensymedunting e LCs AU 5.59, 4.59 uag 3.94
Lilasansrensaeuiiuns uazinsuneysurenslndiuiian LCso WINAU 2.66, 2.73 Uay
<3.18 lulasansransnawuduas 91nA1 L s, Fnuluihsiunensvimens 3 ala sziuldn
dsfunenszmengladduiia LCs, ﬁwﬁqm?ﬁﬁﬂszﬁw%mwiumﬁﬁmé’aLﬁmi’aé’aqmﬁn‘[wm
Mﬂﬁqm

dlevnhsunenssmens 3 vin uwauiuludnsian 1:1:1 uwazazanudeeniuea
fszeumnududuiivansisiu Aefissduaududy 5, 10, 15 waz 30 Woddud (Wihdy
3.18, 6.36, 9.54 wa¥ 19.08 lUlATANT/ANTIUTURALLAT) WU YifumeNseve ALY
Uszansnsilunisidasaudiaodsnstnlnatosninnistethtunesssweduntime

yseuTuneussnslasAurdaLfen
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éi”lw%’uqméﬁuaaﬁwﬁuuauimaLwiazsuﬁwﬁuﬁwﬁwamzmamamﬁauamu:{’]q wuindl
WenhsunensymedumimeAnazindunenssvens ladduminiuitilsyansannlunisiea
veauds Taedan LCy YosupautafinaasuiuT eSS Ui AT 24, 48 uay 72
Fluaindu 10.93, 10.75 waz10.69 lulASANTAEAISITURLAT AUAITU dmSUAT LCs,
vosenuiiinnaousuifuneusemengladdu - wuinhifunesssmensladduiignsluns
Huansdudandsannneaey 72 Faluaviniu Tned A1 LCs, iy 12.24 lalasanssonnsns
LTURALUAT mmzﬁﬁ"jﬂﬁwamzmalsuﬁuwﬁ'uuawfwﬁwamzmawauqm@mﬂwudwim'ﬁ
Uszandawlunsiduansdudafiordndfiuiouonut
n1sneasil 3.2 nslémaliaeuuaugiadu (encapsulation) tiletfiuusyansainves
ﬁ;ﬂﬁwamzma‘tumiﬂaaﬁ’uuazﬁﬁﬂLLanﬁmgﬁaLsﬁm
1. é’ﬂwmmaﬂLﬁm'ﬁmmLauLmﬂﬁLawfwﬁwamzmaszhémasmuwg
wui msiurauuugidenudsinlilgdataiidmintosainnsiautdaenisied
N EITRR Snuwazveadindafildnsvhuiuuutidenuds dhuasdndnasidnuasinly
fiseuvin widadniiviusislnensilsiiguvniiviesidnuasiiaey
2. @173¢1me (volatile compound) suaﬂfwﬂuwamsmaLLasLauLmU@aLaw
difuneussmesywismafiusnm 0, 2, 4, 6, 8, 10ay 12 1iou Tnawa3as GC-MS
wudwmsﬁwﬁ&yﬁszmaluﬁwﬂwamzmaszhaqLwiazlﬁauﬁmmﬁulms Tneidoud o-
12 5wﬁummzmmh§awumsﬁwﬁ’@ﬁgwm 18-22 ¥iln lnedl 1,8-cineole (38.41%) B-
pinene (29.59%) waz a-pinene (9.07%)

o
o w Y

ﬁm%’mauLLﬂUﬁLawﬁwﬂwamwmhaa wug1 Tufoud 0 wuansddayianun 20-
22 % a15d1FAinuluiioud 0 Ao dallylphenyl acetate (23.22%) B-
sesquiphellandrene (21.46%) uag B-pinene (12.84%) aufiaiiauil 12 wu d-allylphenyl
acetate (43.45%)1,8-cineole (19.32%) ag terpinen-4-ol (9.84%) lae d-allylphenyl
acetate i sddinuluvmannndudusy 1 lunnqifeu

ﬁm%"umiéﬂﬁzﬁwﬂuﬁ’]ﬁwamzmamquWmfwﬁ 8 viin lngluiiioudi 0, 2, 4
waz 6 nanisnaassduliludianiafeldudeny caryophllene (91.89, 93.51, 93.94 wa¥
89.17%), humulene (5.27, 4.56, 3.91 ILay 5.13%), a-cubebene (1.88, 1.27, 1.52 uay
5.03%) Wwag cadina-1-(10),4-diene (0.41, 0.35, 0.36, 0.38%) \uansd ey 4 duAULSN

wagnu eugenol (0.04, 0.02, 0.06 wag 0.06%) Lﬂuﬂnaﬁﬁmﬁﬁu%mmﬁaaﬁq@ YU ily

'
=

WoUN 8 war10 wu cayophllene (37.62 whag 64.94%) mﬂﬁqﬂmﬁauiulﬁauﬁauq WA

] [ d‘

arsdrdAinudududu 2 Ao eusenol (32.52 uaz 31.14 %) vauziiiaud 12 wu

<

humulene (50.10%) cayophllene (49.37%) waz a-cubebene (0.38%)
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1%
[ Y o

vaugieukavgianidureuszivenungnuNdwuasdrdywiniudniuvey

o

1%

TUNENUNGAD WU @15dAsy 8 ¥iln wiansadfinuiivSinauanaeaniiiunesssme
n1ung Tnelulioud 0, 2, 4, 6, 8, 10 wag 12 Wumiﬁﬁmﬁﬁﬂ%mmmmé’uﬁu 1 Ao
eugenol HUSua@1TEAYYINAY 65.65, 72.19, 67.37, 88.39, 86.94, 83.03 uag 77.21%)
SuFUfl 2 WU caryophyllene fiUSunauansdrdawindu 29.49, 25.19, 29.76, 9.23, 8.62,

a o a 4

13.74 uay 19.37% wuit3uiaves eugenol finuludiiuneussmenungiiuiudes
m"lLauLLmJégLamﬁwﬁwamzmumqu Tagansddy eugenol Luasddyiiuszansnw
lun1sMdnuuasfnguannanunsvainrag el LWy A193939917lne (Regnault-Roger et
al. 2012) 719979917 (lleke et al., 2014) upauds (Liska et al., 2010; Liska, 2011) ety
mapuuAlgatufiosnwasddyiifgnisouasiliouaganihtueusymeniung
fiusyAvsnmnnnitdunesssimeniung

3. UsyBvBnmmasthiuvessmeieuualgiandudaduden

3.1 nMsnaapUmeisn1sdulalaensagnuadn (contact toxicity)

‘wmhﬂiiﬁ%ﬁiﬁé’ﬂ,amm‘dﬁmmﬁnﬁwamzmmhaﬁ'ﬁ 0,05, 1, 2, uay 4 nSu/udndn
Fe1 100 ndu Tediudinsmedaus 0, 0, 2.7, 4.8-uaw.7.1 Wesidus mmzﬁmmmﬂﬁmw

) I a A [ 4 1A @ §f < 3 Y
UNUUNDUTELNYUIAINHIUN TN AU UL TSNS LbUBSIIUANITRNEWNNY 0, 28.2, 36.5,

'
1 o

75.3 uay 81.2 Wodiiud Wiuldd Louuaugianinfunoussimendefiiiumsvhuiauuon
Fenuds fuszavsamlunsirdndudatedsdidonnnninisldihiueussmeiounals
laninunshussesisiigunai
éfm%’wizﬁw%mwmaqLauLLﬂU@Lawﬁﬁﬂuwamzmaszhﬁwiaﬂ”ﬁmﬂsziéuaqﬁaLﬁui’aé”m
EQ‘IIJ’JL%EJ’J‘WU’J"]LauLLﬂUﬁLawﬁﬁﬂuwauizLﬁﬂﬁjﬁaﬂﬁﬁhuﬂﬁﬁﬂLLﬁﬂﬁgﬂ 2 7% fusgansamlunis
tosiuntsnsliveadndudenluynnssds wiouwalganihiuveussmetndsiinunis
whuuuutiBonuds fnadsvesinuldfinutesntt uarlinudufutosugniAniy
msnaaousEAvs ALl gaminueNsE e NG i NI uT e
maﬁqﬁqmwgﬁﬁm WUAEIAN LCs waw LCoo Winfu 5.68 way 174.22 ndu/Alansy Tunasd
louuaUganiunenszimentungiiunsiuiuuudiBonuds fid1 LGy, uay LCy

windu 1.45 uag 8.90 n3u/Alansy aneilduansiiiiuiteusalgianiidunenssme

v Y U A

Mumgirunshutuuigenuds fussansamlunisiidadsdndealddineuunty
antsfuneussenungiiunsiuiaiionsisiigungives uasnuinudadudend
AanFslouLAUgaMnTuBNTEINUNgTIRTuN TR Benuds 7 0.4 nfi/dh
@1 100 ¥y wuAadsvessuliiies 0.6 WesanunsadestunisiAnduinioiugnls
Fntueuuatgianihiuneussenungfirhunisiutsiensisiienmgdves Tasfisns

0.8 NS/ Te7 100 NFU ANNTARINUIULIANY 62.6 VB9
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3.2 U'ﬁz?m%mwsumLauLmUsgLawﬂfﬂﬁwamzmaéfw%%msau (Fumigation)

MnuansageulsEAnEnnmesihiuronsmelulAUganiSuoNTEmETnAY
uazieunAUgantinuonsEmenIungiiunsuuutdenuddunisfuanssy
nuineuualgamiruneussmeAdisyansnnlunisiin dedadenlu svegly swes
musy sravdnud uarszeriiuty snniieusaUganinduneyssenung fildanuso
muaumMnaiyAulavesisiuTonlunsiayszerld lnonuidnoududuiefiinluszes 1o

TLYLNUBU UAY Tzeganus 1911uNNNINIVARRIveta uLAUgaNt T uoNTEIMEYA

1%
o w 1

dofinnsante LCy YaaoukAUYLany SuveNsZMET RTINS TN
fosveyly SyernuauLay SzasanuLe 4A1 LCs iy 5.09, 4.91, Lag 5.57 nsu/dlansy
summ?iLauLLﬂﬂsgLawﬁﬂﬁwamgmamquﬁm'mmw‘l"}LLﬁQLLUULLﬁLﬁamLSﬁQ A1 LCsp iy
3.27, >40, way >40n5u/Alansy aua1nu
mﬂmami‘wmaaamiL‘ﬁumsimammmﬂsgLawﬁwﬁwammmﬁ% 2 ¥ila WuIlou
LLﬂU"ZJJLﬁVl‘IE’]ﬁUME]JJiSLﬂﬂ‘dﬂaﬂﬁﬂizaﬂcﬁﬂWWIUﬂ’]iﬁ’]ﬁ@ﬁ’Nﬁ;’JL%EJ’J?%EJSI“U' ITUTUUDY LAY
szppdnud nniteusatgenindunenssmeniung e fuvonszimeouuaUgany,
aau,azLauLmﬂﬁgLawfwﬁummzmamquﬁmiﬁwﬁ@ A9 1,8-cineole Lag eugenol
AU Fannsnnasnseiiauaenadeiu Liska (2011) AildAnwUsyansnmues 1,8-
cineole, camphor W&y eugenol AONNSIASLILAUBY TEEEANLA TzuziLANTe Yaon
wis T. castaneum (Herbst) Tun1suduanssy wuan 1,8-cineole ﬁﬂszﬁm%mwmmﬁqm Tu
nsAtdananutds m1uRae camphor wazieugenol Tng eugenol ldanunsaf1dndada e
voaLdereisnsiduanssil (Liska et al., 2010) wag 1,8-cineole Way eugenol fnafanis
andunsinfufuTasugnuastenutly
nsnaaail 3.3 UstAnsnmuarainuainsalunisuteiuvesnuleu Theavanvaidea
olax elegans (Westwood) wazknutisu Anisopteromalus calandrae
(Howard) Tun1saauny #399339191na Sitophilus zeamais
Motschulsky, weavwatles Rhyzopertha dominica (F.), wasiaadaiden
Callosobruchus maculatus (F.)
1.Uszavnmuesunuden 7. elegans lunsidausawidouuazineiiden
nsneassUaesunullou T. elegans Taslsusssgnusuvesuaniiton wagag
f@e1 wudn umdeu T. elegans ansananunudouiugninaliowazimear 3 sUuuy fe
1) Uneny annenvesdnaquatumias (fully-winged %58 macropterous) 2) Undu muen
vesUnlingudIuvias (short-winged 130 brachypterous) waz 3) LaifiUn (wingless %38

apterous)
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woavialay ann1sideunueuvesdenitdeufiongdns q wudl unuideu T,
elegans annsaileuvueuneniilenaiy 19, 21 wag 23 Tu Wil Jugniinainnisileu

Y &

wuounanitousiy 23 Ju Wuwsudouwuuiitn vanadosasineadiduduiuadsuin

Y

flgn (8.3£6.7 uay 1.9+1.4 f) usnsiounuounenidendiiony 19 Ju Wsasdmme
Fesomaggaiign Wiy 3.7:1.0

sheduden Wevdesunudeu T. elegans Widvhanesaiideisyesvueuiiion
5-19 Fu nud wnnleudwiaeneusasdadeaiiony 14 Fuwiiiu Shdumesmnudey

! IS

JuanneLilesialnag Ae 5.7:1.0

2. Anuansalun1sudstunnuleu T. elesans wag A. calandrae lun1sindnnag
wsdlne weeation uazdedanden lusufdRnig

2.1 msudstunielu species waulleu T. elegans

Sevdosunudeumaile 2, 6, 12, 20 uay 30 6 Taadeusseznuouresnems
F17lna woaatoy wardiadaler wuin nsudes T, elegans 30 falunuoudiagg
Fralwa Wunudeusugnanniign wandneesdifoddgsadidunssisou laefinmile
Winffu 62.00£31.10 1 waziwARivindy 34.30+15.12 ¢ Tuvmziivaes i Jeuvueusonsi
dou Sruruusufougugnitinlnailiunnsirafu Taudlinewdle 12.63-20.20 62 wazinea
6.93-13.60 ¢ lovdeslideuvueufisiiier Sruunudeusugniiinluidesuin
wandliiuliin wnudeu T elegans anmsadounazifisnyimnagugnlfunianievsos
T deumuauaadilng

2.2 nMawtstuneli species Foaunuilou A. calandrae

dlevdesunuibeumaily 2, 6, 12, 20 waz 30 i Taudoussoevuaurriems
#nlwa veniten lazdi9ddsr wuin wnudou A. calandrae 12 flunuoufiegms

o w

Fnlne Wumudeugugnunniign uindsegriifoddgmsaifannnssuisou lnglsine
e 86.48 #2 1naff 63.88 67 Tuvuzivdesunuifoulvandeunueuneaiiten A,
calandrae 30 1 THumudouiugnunndign unnsrseesilfedrdnymeaiaainnssuisay
lnelawnalle 42.62 6 e 26.62 A7 wagnuiwawdeu A. calandrae lai@u13a3naly
uaziJounuousafudeals

2.3 ANTWUITUTENIN species vasuaulou A. calandrae waguaullou T. elegans

dlovdesuaudeou A. calandrae S1ufu T, elegans weldley 2, 6, 12, 20 uag 30 @2
Taadounueuresnssstinlng wui1 msvdesusudeu 20 f Tusmudousugnuniiae
wazuaudeu A calandrae wanwnuileusugnlauinnit unudeu T. elegans lngunu
Doy A. calandrae nangninadels 24.40 §1 wagld 23.92 &1 vmgfiunudou T

elegans wangnineiilela 20.88 fauazinagla 18.36 67
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Tunsutsduunudouniely species Wenfuuazse species fu Wevdesunudou
I deunueurietlng unwdeu A. calandrae #anumudeuguanlauinnit unudeu
T. elegans ilevdeslhdounuounentiilon wasvuousediior unudouaasings
ansnsondnugnldUinalndifestu fadu mimuguuuasdnslunsasain asdenlduia
windouangiasiuriamdefideanisinistestuidnegamunzan

3. Anannsalun1sudstuveauilou T. elegans wag A. calandrae Tun1sindn
freneinilng weavatlon uazdedndes ludinseay

3.1) Yaneunuidou 7. elegans vilaLAgn

WU msnsuasswaullen 100 300 wag 600 §1 LHAULANANAUNINEDR WU
wanleuugniinlndlunueunissdnilng wasrueuneniiteu Wiy 25.30-42.30 7
Ay 8.65-10.10 ¢ agalsfmy wiudeuldanunsadouvuoudeindeild

3.2) Uansunulleu A. calandrae vliaLfen

Tunsuvstulassunudeou A. calandrae siiainen Traaidounusuniseistialng
wazuueuNaniUon wuiensin1suassuaudou 100 300 wag 600 f1 Lifianuuanmig
funieadia nusaudeuiuaniialndlunusudisastalng wagnusuteniidey wiriu
32.20-50.80 67 wag 17.93-21.18 ¢ nuwnudeu A calandrae andeulunieudiadnden
DOIGR

3.3) Uaesuauileou A. calandrae Shunvunullsu T. elegans

130339179 lne Wevaesunudon 2 vfinsiudu Widsunusudiednnlng wuin
9n31n15UaR8 100 300 wag 600 i lddauLans1eiuneana n1suassunudsu 600 6
Iunuileuiugn A. clandrae (44.25-67.05 67) launniuauideu 7. elegans (23.00-
43.40 ¢) wagsranddnlnaiauiauduiifuisanasuszann 50 Wesidud aenndpeiu
n13An¥IvDe Williams and Floyd (1971) las1891u31 wauideu A. calandrae @11150
AIUANUTEYIN TN IR LU InAlasnnduawdeu T. elegans

ueaviitley ievaesumudou 2 viinsruiu Whlsunusuueaition wui1 yndns
nsUasswauleu llinnuunneeiun1eada winudn wawdeu T. elegans Taudougy
gnunnitunuifou A calandrae #4il T. elegans 199ugn 4.55-8.35 i1 dau A,
calandrae T3ugn 0.60-1.30 7 @onARBIiUN1INARBIYBY Brower et al. (1996) 51847
31 umudeu 7. elegans wdududoniilunismueundeandtuiulssansuensiaion R,
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Biology and Distribution Situation of Stored Product Insect Pests
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Abstract

Study of insect biology and insect distribution situation in agricultural product
was an important preliminary information for the management of stored product
insect pests. This study was conducted in the year 2016-2020. The psocids, Liposcelis
spp. (Psocoptera: Liposcelidae) are an important problem insect of stored product
insect pests. Survey and distribution of psocids were found in_ 17 provinces of
Northeast, Thailand. For the study of biology and development of psocids was
found that the developmental time of egg, nymph. and adult were 7.7+ 1.2,
17.6+£ 3.4 and 8.4+ 3.2 days, respectively. The.reproduction was 7.8+ 4.6 per day.
Longevity’s test, psocids developed on food.and unfed were significantly different to
compare means via t-test. The result showed that psocids were fed with food had
longevity of 94.1+32.2 days while _unfed psocids had longevity of 66.8+36.3 days.
Temperature and humidity were affected to population psocids growth. The optimal
temperature and humidity were 25+0.6 °C and 75+2.8% RH for growth. Psocids cannot
survive on critical humidity at 50+9.8% RH and temperature at 30+2.2 °C. Furthermore,
the characteristic of psocids was investigated by Scanning Electron Microscope (SEM).
The morphological identification of egg and adult psocids was similarly on genus
Liposcelis (Liposcelis bostrychophila Badonnel). For the survey of stored product
insects in rice storage plants was conducted across the country totaling 42 provinces.
The number of rice sampling was collected from 133 locations of rice mills and rice
storage plants. It was found 38 species of insects in storage rice. The dominant
species in paddy was Lesser grain beetle, Angoumois gain moth, Maize weevil, Siam
gain beetle and Flat gain beetle. For the milled rice was found Red flour beetle, Saw-
tooth gain beetle, Maize weevil, Flat gain beetle, Lesser grain beetle, Rice moth and
Book lice. The insect species in broken-milled rice and rice scraps was similar to the
insect species in the milled rice by the way the insect amount was higher. The

natural enemies was regular found in all type rice such as three species of parasites:
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Anisopteromalus calandrae, Theocolax elegans, Bracon hebetor, and one species of
predator, Xylocoris flavipes. The average percentage of loss of paddy and the milled
was 4.1 and 6.1 percent. The loss assessment equation for jasmine rice stored in the
storage warehouse, there was a coefficient of determination (R2) of the equation to
0.93. The important factor affecting the amount of loss was the storage period and

moisture content of the seeds.
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Waenly aslidnvasidudulondrenimiles Juilidenlifinduing wieaiunsaduiu

WuRveingdus e (Figure 1)

", .5 T o'
Figure 1 Egg shape of psocid (x63), A = piece of wheat grain and sticky on egg
surface, B = oval shape of egg.
lufidnwasdugunss (Figure 2A) dnvarinveaudents Wuiiuiibey Aadenly
sefadnareluguasnauiiang (granulate) wazuneduniaessnauiin1ssesiidnfniy
(Figure 2B) @3 panillndlAsafun1ss1e91uues Kucerova (2002) Saaundiondsiuwmi

wilsdelu ana Liposcelis Miludnwaurguinau (granulate) vuRaUdenlummiisde
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Figure 2 External egg morphology and smooth surface structure of genus Liposcelis

- syezdufindy nuindummiisde ana Liposcelis fidonenmandin Liposcelis
bostrychophila Badonnel @sfidnuagnadnugiuineinisusniidrdayie dlaifdn lad
auden Tiduauiusiadida (Figure 3) 71591 (compound eye) i 5-7 ommatidia
(Figure 4-5) Slnuaniduuuy filiform wusldidu 3 Udeawndng Ao Udesdl 1 fe scape way
U&asil 2 fio pedicel 1 2 dhuflniuudesdiug i wie Bonmin basal segment uazUdosd 3
Ao flacellum fidnwazifuldondng Afnsifoudedu s1uqu 13 Udeq 1Fundn
flagellomere (Figure 6) luudazudsamuiniu szidnuazfudersndisrsueiu anellus
Wiordenuszautuszninaudemuinues flagellum (Figure 7) N 9 Udoamuansiiduau
oyt Aiuussamdudaniig 9 wu gamgd AuBudutivg Fundn sense organ 4z
wu urusuduiafieguutfomumuasmmidido I3Us1e vunm uagunsiinaunnsis
fu wualau 4 Uszan Town basiconic sensilla (SB), microtrichai sensilla (SM), Bshm
bristles (BB), chaetal sensilla (SC) A nANUAGEAR UM 8aTLTeY Kucerova et
al. (2012) AldAnwIdnumEnedugIuiIng vesulIawIwTsde Liposcelis silvarum
(Kolbe) (Psocoptera: Liposcelidae) (Figure 7-8) ﬁy’ﬂuﬁaamaqgﬂéw IUIA LaTHUNTIRS
VOUAUTU

FnwngnedugiuingveseTerzdiudus weldlunisduunviammiede L
bostrychophila laan13@nw1994 Retief et al. (1995) Wua larciniae Faduetorstudiu
wilswaseiuizdinuuin (mouth part) avddnuwarududuuva (Figure 9) AdlensTuunuila
w84 Mockford (1991) narninlusgezdudomeaile vSiudiulatgvealdesioeniuy
ventral azdiusuddnwaugy T (Figure 10A) wagagiiaw fudes femur vunnlngjun
(Figure 10B) wax Yang.et al. (2015) fiudaagnudnsenudaawsn (pronotum lobe) Tuwmn
wifsde L. bostrychophila axilvunn wazauenlndidestuduvududug ﬁagjuuﬂa”aaaﬂ

wsn (Figure 11)
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B
Figure 3 Morphological comparison of genus Lipascelis found in Northeast (dorsal view),

A = psocid found in Mukdahan province, B = psocid found in Udon thani province




Figure 5 Compound eye of Liposcelis spp. consist of seven ommatidia

Figure 6 Antennal segments of Liposcelis spp., S = Scape, P = Pedicel, F = Flagellum (F1-F13)

Figure 7 Antennal flagellum segment of Liposcelis spp., A = anellus was on

flagellomere, SB= basiconic sensilla, SM = microtrichai sensilla

ol
ey

Figure 8 Antennal sensilla detail of scape and pedicel segments,

BB = Bohm biristles, SC = chaetal sensilla
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Figure 10 The morphological characteristic for identifying species to Liposcelis bostrychophilus,

A = subgenital plate with a T-shape sclerite (ventral), B = broad femur of third tibia.

Figure 11 The lateral-lobe of pronotum revealed setae as long as other setae on

pronotal lobe.

3. TPINLVRUNINUED Liposcelis spp.
3.1 2WATFINVDLUNTNED
Wmilade Liposcelis spp. mMaasgAulauuy Incomplete metamorphosis 2935330094
wimitlsde § 3 szog loun sveyld szegdgou (nymph) wagszezdidude Tulmayszasnis
WigAvle Agldaiana9il 91n1T1AAT WU T282a1UAITRS YUD AN IUTINED
Fausisveglufsvogdaudiute 14nan wde 33.7 fu neléviesu jiRnns (aumgfl 23-26 asm
Wwalded wazATUATE 50-70%) (Table 1)

Table 1 Life cycle of Liposcelis spp. developed in laboratory ambient condition.
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Stage and reproductive of Liposcelis spp. Developmental time (days) (mean+SD)

Ege 7.7+1.2
Nymph 17.6+3.4
Adult 8.4+3.2
Number of eggs per day 7.8+4.6

3.3 gngdvaanmiisde (Longevity)
devdesszerdnfuiommidsde egluanimienis uazlifienis anely
veafuAnns wuin wmilsdediengdounnsinsiusesiifudAamnaata (ttest) miaded
ogluanmilonns axliengde (dnade+SD) 94.1+32.2 Ju uaziiloagluanmlsifemsiay
wvrdsdediongduliuny (Aade+SD) 66.8+36.3 Ju
3.4 VAU waraTdutentsaiasiviavoumuiiaie

WU NMSEEgngl 2520.6 parLgaLTEd WAy AUYUTURNS 75£2.8% L1

'
v 1

wilsdeldanlumsadyiivlnainsseziesuaunseniiuienswiuian uznaumngd
30+2.2 DIFYATUE LazANTUAUINS 50+9.8% RH Tdszeziiandu (Table 2)
Table 2 Developmental growth of psocid developed on differential temperature and

humidity in artificial food method of Gautam et al. (2010)

Condition Diet formass rearing psocid of Gautam et al. (2010)

(temperature & humidity) Period time from Progeny per female adult
nymph to death of
adult (days)

1. 20+0.6 °C, 75+£2.1%RH >79.3+15.5 11.6+13.4
2. 25+0.6 °C, 75+2.8%RH 128.0+44.5 21.3+26.5
3. 30+2.2 °C, 50+9.8%RH 8.8+11.4 0.1+£0.6
4. 30+2.3 °C;:60+10.9%RH 24.4+14.3 1.0£5.6

nsnaaeadl 4.2 msdsiuasyseiiunudomevemanuanensitiusnelulsai
[HosnnnsdhanevesusasdnguAnnanyns
1.m5d1579980 Y vesuuasdnslulsaiu
mMséruarUsailiurnuidemevemdanansasiiivinululsaiudeninns
Wvihanevesuasdngndnnainuastavitnisdrsauuasdmslsaivlulsedluwnnianans

F1u7u 18 Tanda 31uuls9@NU1415729 162 159 n15LAUAI0619 56 159 AN

PzUaaNR8NVD 31U 14 39179 F1uUlS9E@NGNE1929 97 159 wasTiusiagna 54 159
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AAMTD 311U 7 Fade S1uaulsedndnd1s99 32 159 wagiiiudaedne 19 159 waglunis
@ Ly 1 Y o [ (Y] ) AaA Y o P Y 1
NUFag19lunAle 31U 3 991iR 31WIULSIENDNENTID 6 159 wazTiinudiegns 4
Usunanazyidauuasinuludnasidamig o dauuanaienu wuskuaslutiiaen
viaviun 32 wile drulnglunuadng 1Wusas (order Coleoptera) 19 ¥ila waziiide (order
Lepidoptera) 3 vfin Wudngludududu 2 via loun wmilsde (order Psocoptera) wazls
(order Acaridae) @1uuuasfngsssuyIR wuwaudeu (order Hymenopetra) 3 ¥l 4Iu67
%1 (order Hemiptera) 3 wiia Mdofs wusUodliion (order Scorpiones) 1@ (order
Hymenoptera) kagiisyy adreinuludruudeandsuiuasan Ae uead1dlden (F.
Bostrichidae) 5038311A9 $1992997171na (F.Curculionidae) uondsu (F.Lophocateridae)
. s & & ) Ao W
LazNeAnUINYTT (F.Laemophloeidae) IngtUosiduanisnuiuaslufied 19981929 windu
87.4,76.9, 69.9 waz 67.1 Wasiusd aua1su Insfiusuruinnsiranvlusiagsiaun
Wiy 6,953, 4,880, 5,310 wav 1,945 61 audnau wiasdngidAguaznuanntuiiiien
nvfinnia Ae Aidad1Wden (F. Gelechiidae) fhuasidusnisnulusag1aidisia 45.5
6§ < 6 a ~ Y 1 gj Y] Ly v A [ a a A
WosiWud wazUSunaunnuludiagnaianus windu 907 da wnutlsdardunuasdnuiainy
nludldenuaviianudsmelinndanaludsuialinniissnndusuaavuiadnuin
younuewsn lnediuesidudnisnulusednsiidrsia 40.6 wWosidud wazusunaninuly

o [ v v Y

fe81911nN7 3,000 F3 nTeyadinainunlutiiudeniuaidnndAysududulaun
Nopt1UdeN waziid@etUden
A v o v P Y I3 & aa s & Y] |
wuasiidiargludiansnunsetnaisiiuuaaniiesigudnisnugeludiegia
17813 laun ueauls (F.Tenebrionidae) uaniuidss (F. Sivanidae) A1333979121ne Nan
nuINe1? wonv1den Hided19a1s (F. Pyralidae) wagwnisde esiduinisnulu
FaEg1iNiU 70.9, 67.7, 55.1, 34.6, 33.9, 26.8 waz 26.0 Wasidud auasu drulsunui
wulufdog19anuaiNnU 1,853, 2,238, 3,185, 294, 975, 260 kaz 11nn31 1,000 {2
AINEIAU UdIntaEngNd A liusunansdiategzuandaind1aden wuad
P a a v 1% ° v = vy |
wintvhanglundenaiiinunssurunisuaitazanunsadeluvianglutidenlanig diu
Aidgedniasudiivsunanisinviatedsenitanuane liinaauudsniglauin iesain
wuauridzet I sivwam gt asdnluaieswarUaseyalutnansyilidnaisandsn
lpannndiie Feiavesuasingidrsrmmuludiasaenndesiunisdisiaves laving uaz
ABNY (2553) NUTILIUNITAITINAANFLTAUIN 30 unad 14 Janin wuuuadngi
dAty 8 wila laun f139299lne weaatlon weauds Neafludey ueaARUIAEIY UOARYIL
a dy ¥ = v A
Hidodnuaen wagtnmilade
darsveuluinaslivudaignAnuensenuiaindnaisdulunssuiunisén

weAYUIR NUFTALNAIND1 188 Tud0819lnAAEIAUT1IEITAU A UBALTY $19979
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F19lnn weniludes vennuIne uentaden wasiidednans nulushegreiidse
WU 88.9, 65.7, 64.8, 53.7, 41.7 way 29.6 Wesidus sudu dauusunaiinuludiess
Weuawiniu 3,863, 3,268, 1,464, 995, 615 waz 375 §
dusuinansuaadudnasdufivaninluszninemsddnlaoamsluginisdn
Alensrinuszneusaimvindulareiivuazayndnuisdindsdlusiugs wuvlauuasd
WrvanglusiegnelnalAesiud1asviou Ae Lenuls 1anrulIng1d A1999913lne Leaily
Bow wendden wasiidedians wuludedafidrsaamiafu 92.9, 59.1, 54.3, 51.2,
4.9 uay 32.3 Wosiud aud sy druusunainulusiegrsramuamiigy 13,066, 728,
2,829, 1,007, 1,377 way 787 ¢ Lwiﬂ%mmmmﬁwuiuéhasmqqmmLﬁaqmﬂsﬁnd’auﬁlﬂu
éauﬁﬁﬂ%mmmimmiqﬂLLmawaU
wwddudiuvesdnfimdeisainnszuiunisdausnauin Useneudie §127a
anwuglinssiuanudenis wu dindes @1 wWaaug Fniliiunnamuity sauvusad
gnAnukeneansznienszuIunsnas dulngazgninulilulssdusianjiinsdunaiu

Y

fngnagtaviliiuTinuuuasaranluduias wuasiinudvitansluiesdldun soauds
§19999917Tne wead1aWden venruines veafluides wazdae Parolus (F.
Tenebrionidae) Wuluiee19d19191M17U_ 9616, 69.0, 67.2, 63.8, 58.6 Lay 48.3
Woddud muddu druuSunadinulusegasnaniawintu 13,702, 23,427, 16,044, 1,748,
812 LAy 2,638 61 ANUAIAU uaﬂmﬂﬁé’ﬂwuLLaJaﬂmwﬁmU%mmgﬂumqﬁuﬁ LU UOAFEY
(F. Trogositidae) wulugegefidisaaion 24.1 wWosidud LLGiU‘%mmﬁwuqaﬁq 24,105 #n
mswuusashuyTinagsluuinfaduveslulsd
druvesingssundfinuluiodnsiniidaiinvainauslutnimnvie Ae wau
Weu 3 viln Ao wnullaunen Anisopteromalus calandrae (F. Pteromalidae) unuideu
Theocolax elegans (F. Pteromalidae) W& W08 U \da412815 Bracon hebetor (F.
Braconidae) wazinu 1 wila Ae wuneu Xylocoris flavipes (F. Lyctocoridae) FaumuTou
A. calandrae Waguaullou T. elegans
dmiuanugyidsvesiiutienuazdnasiuedeviusemanuin 91dent
USunauudniady 959.5427.1 wan/1,000 Wwan wie 96 Wesidud s1uiuwdnde
40.7+27.1 w&n/1,000 wéna o 4.1 wWosidud dmasfuivsunauiniiede 939.3+44.1
WAA/1,000 LWAA %38 93.9 Wasdusd snuiuwands 60.7+44.1 1Wde/1,000 WAA %30 6.1
Wosiud
2. MIAEUNTUTE AN SO INE AN A TN NS NEANAN AT
Msmaun1sUsziumudemevasdnaisnenus afifiunwilulsaiuiiiaen

TNV NUINGDN UAAINNTI WAL VBIUAIARIHAARAINYAT YIIN5ANYI UL
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https://en.wikipedia.org/wiki/Lyctocoridae

[

Audnansianua 15159 lu 7 Sde Wundminaleis Avalan uasarssd aseys
ANTTUYT WUNYT Uazniann dideyauimanuduiusseninaniugade (Crop losses)
5¥88LAINNTNAUSAYY (Month) Usunaduuas (Amount of insect pests) Audureuuda
(Grain moisture content) gauniiveeINA (Air Temperature) LAZAINTUTDIDIN"A
(Humidity) fiszazainsifiudne 10 Weu Wevtin1ssimsizimaunis regression lina

[
v A ¢ 1 1w

Aell NTATIEYIAT VARIANCE wudn A16auUs (X) 6199 @1unsaesuigadnugeads (V)

s
a Y

Wedulangslitdedfny Tnellarduuszavsuansnisinaula (Coefficient of Determination:
R?) weaaun15winfiu 0.93 Wufideud9as uansitaunisnlaauisausefiunisnssanesa

Y04 Y leundis 93 1esidus 91015191 CORRELATION MATRIX 0evnilade wuinusuna

' '
a a1

Augadsdnnuduiusivszeznainisiiuing) wasUSuawas sgdidud Ay e
CORRELATION MATRIX iihifu 0.958 waw 0.799 wasilnnuduiusiutiunanauduwde
LLazmm%maammﬂaﬂﬂaﬁﬁaﬁﬁé’aﬁmmﬁu 0.215 way 0.225.UpNNHE MU
svezansfusnufinnuduiudsusSinausasiinuluseg wedifndu 0.803
#UN15 Regression ﬁléf AD
Y =-13.5 + 3.66(Storage period) + 0.1(Amount of insect pests) + 1.0(Moisture content)
+ 0.03(Air Temperature) - 0.02(Humidity)

Y = Usunasnnugsyde (Mo 1000 win)

uidlevhnsaaeuindhuUsdase (X) drasesauusna (V) Aeanugaidevedn

Y

NnEvsell MENIINAAEULUU T-test NEUNUIN F82IAINTITAUSNY WATAIINTUTDS

'
< a ! o Y a

WwanidnsnaseUsunuauayids egrelidedAyde vugAuTuuuuas vl uay

a =€ v

AMuFuTDIRINIAdteduIeAtNagdeldlidaau Fedewinnisusulsinisiiudeya

IngiamzdoyauSinauuamIsusuussmumsduitegaieliladeyaiivansan uagvinnig

WAL NUANSNAADUSALNNTU

a3UnaN1TIdBuAzdaLaUDIUL

FrIvvuazn1sasylAulnveuinIutede Liposcelis spp. (Psocoptera:
Liposcelidae) finuluwnnianzfussnidsanievestsamelng nuin wnudsdeiidisalu
wanfiniansfusenideanile iWuvnuilsde ana Liposcelis devhmsswuniisnoammilsde
Liposcelis spp. Wngldailansinuunyiinves Mockford (1991) wuin finanulnaiesiu L.
bostrychophila wwdsdeiinsiasuduln wiadu 3 sveglaun svegly Tnan 7.7+1.2 Ju
svazioou Maan 17.6+3.4 Yu uay szezdufiude nan 8.4x3.2%u dmsudunoulunis
PUMIEIR LLammaﬂ’uﬁfmmﬁqﬁaﬁu WU qmmmsﬁiﬁiﬁgmmmﬂ’ﬁaﬁummu%wms

YRS @11130NUTIIANvRINISYE BT mInTdelaaluannviesU fURNS n1sfnw
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yadutafomamenin WWud gamgll uazarududuivng Sadudadvanimuandeuiiiing
sonsiiaiivinvonninisde nuin guunll 30+2 209 naLdea wazauudLIng
50+9.8% iwansznusomniedesinliliarunsondaiuls uazuisngldludian dau
RRIVEH wazaududuivsfmangandenisiaiafvinveunivisd efie 25:0.609a7
wadoa warfinuBuduivg 75:2.8%0nmsmaansdoyaiugiul anduuuimsiianu
nUsuldlunisaivaunisasgidule wazitlidiuiudsseinsvesmmisdeanasls
uanaNt M3d1399 warduiiivdegranmiiide dududesdinnsdisg uanfuiedly
2finnAdu vesszmna 1wy nanans anamile Wuduielilddoyanisunsnszats waz
ilafiwuluvszinelne
mMsdmauazUsziiumudsmevemannaineasiiivinululsaividesainnis
[ivhangveasdnsransanyns lavihnisdsauasdnglsafululsdivusunadiuu
Tu 42 e Inenusegnsanlssduazlsaivdndiviu 133 Tss wuskadulsanudn
fovn 38 vin Huusasdng 26 via woadudhe 21 v fde.3 900 Dudaslususudy
2 viln nukuasngsssueR 12 wia wualuwnudeu 4 vils s 4 9ia uenvIntu
Gy s ussdeaiien ua uazuusyy Insusasdnsiinusnnludndentdun ueathiuden
Adeimiden densdnlng uendey wovuaavane T dufuuiasiidivhansludioans
fu Idun woaull sondtuiden Fenednlng ueavmanem sead1auden fidetmans uay
wrwitfide drudnammviou f1asuas uazewin wurdauiasiidvhaglndidssiu
FnansiuuiUnauuasiinuiigand iesndriwaniifududiismineéiies uazdn
Tngjazdaiuswiudumudnaetndenuazdansau vlruSunauuaslendgluvians
Tududmidnuniu msdansuenuvasinfiuweeiuhanuazeslsafuiietiostunisd
vhanevosusasdng duvesdingsssumainuainausluinynuia Ae unudeu 3 via fo
wudounen A. calandrae waudeou T. elegans unuouiidodnes wazanu 1 via fio
wuvien Jelaasdnssssummidutadvddglunsinunaunaveausadulsaiu msidonld
FBstestuidnuuasnsidonisiidssmsvhatedngsssuna dmiunrugyidoves
Trdenuagtmasduedeiusmaiuiinaumdnds 4.1 uay 6.1 Wodidud audidu

'
a a

msassaunsUsziliuaugdevestnasvenuganiiusnyiulswiuiiinein

'3
a a v a

a a v | % Aa 1 oA W ..
BNINAVDIANINULINAIUANNY  Leaun1sidan dardulsednsuaninisdnaula (Coefficient

o w

of Determination: R?) ¥8s@un15iniu 0.93 lngladenilnaseusunaninugyidendday
Ao 5382IAINTNUINYT KAZANUTUTDINEN VUSNUTUIUNAT QUUQT KAZAIUTUVDS
anAdsesureanugadslalidaia dmsunisvaaetlududellazilunistiaunisilaly

Vlﬂ?{aUﬂ’J’mLLSJ‘LJET’WIUﬂﬂ’]Wﬂ'lﬁLﬁU%lﬂH'l'ﬂ%ﬂ
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NANTINUITEN 5
nsmiauuasAnginuazkalivdsnisiiuies
Controlling Fruit and Vegetables Postharvest Insect Pests

a

A9ENT GNDEND NOTEYEYY WUEY

q

$98un wamswdy Agen @vslyena

Soums wedl N33 Wady
AN Uy dyadl AIAT
UNANED

mMsfdauasdngiinuaznalindsnmaiuifes jadunmsmdauiasdngdnualiie
nsdseansedinisfivaende uazifiomanssunaunuaialusluad@sldsniunislud 2559-
2563 Uszneaudig 5 nsnaass sl 1) nstdanssudlay (ECO,FUME) Tun1stesiuidn
LwﬁyaLLﬂaﬁq@m WU arssudlanuiisngy 7-70 nfw/gnunaning suu 2 $alusanunsa
dnmdsutlsvesisounasdufuTomadleliimun wnfianududuganiinaassie 210
n3u/gnuiaiiang suunu 24 dalasdsannsaldaninsaiinsseglivoanioutafinald
Hamun 2) MsnageulsyansamuesanssumialusluslunsidnuuasTunaldlunnaniy
anImn1ssuLiion1sdsesn WuIn13suEfialusludnsy 24-32 me/l wau 120 wadt Ll
anunsadausasiunemnliiomelunszernnaiagivln 3) meldassudlagalums
fdnuuasTunalilundnamfionisdeeen WU’jﬁﬂWiiﬁJgiﬂwuuﬁ M3 1,400 ppm uu 4
Flas aansarsaunasiunalilusvezvueuse 2 uag Yo 3 ldvvun uaiisnsisy 3,000
opm w1y 4 $2lus atunsadndanuente 1 lauadliannsaidnssedlaldiomn 4) ns
Sansidoulsaesnes (Exallomochus hispidus (Morrison)) Aounazndenisiiuiien 16

v o 1Y

NAFBUNITANINUAUUAUADINDIIAUNUSAUUS U NA UL TIUUTDABINDI A8 LEAUAN

2/ A a

up 2 wiln A Rudnuandeumiefiv (boric acid 0.3%-+a15a¥a8uIAa 25%) Fudnn1a
wilen uwarnsldansiaiifndaun Ao carbosulfan 20%EC §n51 50 fadanssetin 20 Ans
wufusnuandomndofiwivszansnmlunisisaualalndidsstunisldansetuuas
carbosulfan warnuUSinammasutisuuteasinesosldunnaesiunieda Tnewumasuds
0.54-1.74 fsete drun1smadaunsidamasutsuuteaninosmdansiiuie fems
aany Sodium lauryl sulfate (SLS) 1.25% ansaninazszuvi+ansannaniuaeniinnaiy
WUU 0.5% @15d@nna1NIFINase 0.5% wazliess 67% EC 0.5% WUINAISAANUAIY SLS
ansnsafdamdoudsld 91.62% duansaneazseununavasannandendann Livioes

wazansannaniinasy mMinmaeudald 80.41% 78.71% war 19.48% auadu laen
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nssuABiinaren1IvanaINaRBINaENANIINTINIEAIUAY 5) ML sinnisae
wlaiseu Planococcus minor (Maskell) dgayulns wuin asannasseuniaududy
0.5 % waufuansafnandendinnanandutu 0.5 % fafaseeiiaueanssed Lagas
afinazszwminNdLdu 0.5 % wautuansatmandensinnanuidutu 0.5 % fatnde
i ansadmmnasuisldviiu 81.59% waz 68.92% mudsy
Abstract
The eliminate fruit and vegetables pests after harvesting was focused on
fruits and vegetables quality for export in a safe way and to finding methyl
bromide substitutes. This project was carried out in the years 2016-2020 and the
amounts of experiments were 5 experiments. 1) The study of ‘application of
ECO,FUME to control Pseudococcus cryptus Hempel was found. that'eco,fume
concentration of 7 to 70 ¢/m’ for 2 h could completely«eradicate nymphs and
adults of P. cryptus. However, the highest dose of 210 g/m* 24h from this
experiment did not completely control the eggs. 2) The study of Efficacy Studies
on methyl bromide for control of Solanum fruit fly (Bactrocera latifrons (Hendel))
in fresh chili for export was found that methyl bromide concentration of 24 to 32
mg/l for 120 minutes could not completely control all Solanum fruit fly in all
growth stage. 3) The study of The Use of Eco,fume to Control Solanum Fruit Fly in
Fresh Chili for Exporting was found that eco,fume concentration of 1,400 ppm for
4 h could completely‘control 2™ and 3 larva stage of Solanum Fruit Fly and at
concentration of 3,000 ppm for 4 h could completely control 1* larva stage but
could not completely control in egg stage of Solanum Fruit Fly. 4) The study of
Postharvest management of mealybug (Exallomochus hispidus (Morrison)) on
Longong was conduct to the effectiveness of liquid and bait for control number of
feeding worker ant in the Longong orchard which related to mealy bugs with 2 kind
of traps (Liquid ant bait (boric acid 0.3%+sucrose 25%) and Sticky traps) and one
insecticide (Carbosulfan 20%EC (50 ml./20 1)). The results shown that Carbosulfan
20%EC (50 ml./20 1) and Liquid ant bait (boric acid 0.3%-+sucrose 25%) were
highest efficiency for control mealybugs and it found average number of mealybug
on Longong fruit was 0.54-1.74 insect/ bunch. For the eliminate mealybugs on
longong bunch after harvesting by spraying Sodium lauryl sulfate (SLS)
concentration 1.25%, a mixture of Mental cordifolia concentration 0.5% + Garcinia

mangostana concentration 0.5%, Dioscorea hispida concentration 0.5% and white
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oil 67% EC 0.5% was conducted in laboratory condition. The result shown that
Sodium lauryl sulfate (SLS) concentration 1.25% was the most effective treatment
with 91.62% mortality rate follow by a mixture of Mental cordifolia concentration
0.5% + Garcinia mangostana concentration 0.5%, white oil 67%EC 05% and
Dioscorea hispida concentration 0.5% with mortality rate 80.41% 78.71% and
19489%, respectively. It was found that all treatments had more fruit drop effect
than control treatment after 7 days. 5) The study of eliminate of mealybug
(Planococcus minor Maskell) by using herbal extract was found that Mental
cordifolia concentration 0.5% + Garcinia mangostana concentration 0.5% was
extracted using 95% ethyl alcohol and Mental cordifolia concentration 0.5% +
Garcinia mangostana concentration 0.5% using dissolving with water with mortality

rate 81.59% and 68.92% respectively.
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v 1

2.4 mnaaeuassudlanuiundeutesvezliony (1, 3 uay 7 Ju) svezigeu uas
sragihuly N5zezinain1ssy 24 4alua leed 6 nssuds Ae sumedlau dws1 0, 70,
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n1sMAaed 5.2 nsnadeulszaninmeesanssumiialusluslunisidauuasiunaldly
wWinanluanmnissuiiionsdsesn

1. MIWSELUasIUNBINE N mSUNIVIRdaU 4 Szey A syasly rueudy 1, 2 uag 3

2. MsvedeauLiien delay effect vaawdialusluslunisidanuouveuuasiuves
W%ﬂiué’smﬁamiﬁaaaﬂ Tngsuufalushuatunuauraduasiuneansnie 1, 2 wag 3 hu
ANNATUY LAEATIVABUSHIINTANBVBIMUBUUNATI UNDINI N A LaSaaUN1SIY 3, 6, 9
way 15 9alug

3. NsnaaauLlasIuneInsnsrely warvueude 1, 2 way 3 Tuﬁimﬁamsdﬂaaﬂ

N9M51 32 NAANSU/aMS WL 120 W
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1. mswSeuuwiasiuutasiunaldlunindnunsvaaeu 4 seee fe seerly vueu
1,248y 3

2. MineaeulsyansnmuesanssuBlauivwiasiunaliluninlussugly vueule
12 uaz 3 luesufuRnns nnaeusufedlamy 7i§as1 0, 1,100, 1,400, 1,700, 2,000,
2,500 ey 3,000 ppm UIU 3 ey 4 il Inennaeusululmaunin

3. asrafnenudindurasansdlayusmeiaiofalasuilnnsm (GO tngldiaTes
wialasulnns i (Trace 1300) YNNIINARDIRBINIINITATIVADUAUIHTUYRIENTIUDLA
Wl

AsNAADNT 5.4 mﬁmm&wgauﬂﬂamﬂm (Exallomochus hispidus (Morrison)) Noutay
W InsULAY

1. MsAnwIEnisdamsuasuazasuilduasnesteunsiiuien semsldme
futdnuadlunlasansnes Tnefinssudanne feil

N551A37 1 carbosulfan 20%EC §n31 50 fladanseerh 20 ans

NIRRT 2 Ausnuafiussqudefiwaliamaifiussgans boric acid 0.3%+asavany
dhana 25% (unssadaneing, 2554)

533357 3 fudnn (horticultural slue)

3547357 4 nssasauay (Lidinssuislag)
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TngBnswuaslinuuunssivassnadliin dwmdunsldfudnsiutumdeivli
Mefiudndian 4 fudnde 115 wWisuimieRvedamaniouas 1 ass dawAsnisldfusn
n11 Tnglfimusitufs sfuseulauduassnasgearniiuiu 30-50 wufiuns nduldindssthe
nawmdlealviundszanu 2 Sedwnslimiseulaudu shnmstudnnadeunn 15 Yu

2. Msdansasuilanines (Exallomochus hispidus (Morrison)) VISR

a A L% 1

meansainayulng 3 ¥lln Ao Winase avszund wasiUdendean Wisumeuiunssuisou
SIUNIUUA 5 NTIUID A
A A = v ) | v v ) )
AFSUATN 1 AANUALANTANAINNALTLHAUANMUIUTU 0.5 % WAUAUAITANAIN
Wasndepaaududu 0.5 % da1du 1:1 (MUNTINTTVRY daaTuazAne, 2553)
Qddl = 1 v [} 'y} ¥ ¥
ASUITN 2 AANUAILATANAINNITINADYANUINTU 0.5%
N35USN 3 anumglvieny 67% EC 0.5%
N35U5% 4 Aaruee Sodium lauryl sulfate (SLS) (ansdrdgyluaywiad) Ay
WNTu1.25% (Munssisiyaduasany, 2549)
N35135% 5 Aanumeil (NT5UITAIUAY)
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Ly ) dy a g [V a 1 = o
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N1INAaasd 5.5 n1siauIn1sdan1sindswdaniseu Planococcus minor (Maskell) A3
ayulng
1. wssyansanaanivayulng 2 via azssund uwazwdeniean mensainalgil
LAZLIANTRA (MUNTINTTVDY §aRTuazANE, 2553)

2. nedeuysEAnsnnvesasanaayulnsivmdsudupiouluivamegeu lnewus
J2EYNINUEITAOUMSALNET 2 S3 fia Nsiuie) 0 way 7 Tu uwasnuansanauazans
1 aa A
283 4 NIIUAT Fie

N33U359 1 ansainmieleanageddnsndiuNaLansannas sEuruANNduty 0.5 %
Haufuansainnaenisnnauduty 0.5 % dnsidi 1:1

N33U359 2 ensainmetdnTdIunaansainay sTLMUANIINTY 0.5 % Nauiu
asannanUfeniisananududu 0.5 % dnsdu 1:1

N35U35% 3 Carbosulfan 20% EC Asudy 0.1 %

aca ax a 0w S

N331357 4 nssuIsAIUAL Anrusaein

LAATEUN

£381 panAd 2562- fENeU 2563
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1155010 Mueuiy 1, 2 way 3 vodkuasTuneInsnaluialusiunensi 0, 24,

28, 30, 32 mg/l Uy 120 W TunesdUsnis nan1svaaosnuInlivesuasiuneansn

a
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120 way 148 F3lus azlinunsiinvedly drusnsnismevemueuLasiuem3nvs uasa
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SrEzRaUIY 3 uag 4 9alue nudmueude 1 38nsnsanedl 100 wWesidud Aswsnanssu
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1.1 Anwatinuandmivduiusiumdsutassnesluliatasines
INNITANTIWMATTIHUNILAUATNUVUAUADINDY WUIualuINAgDY
Dolichoderinae #iA3LA8I999AULLAIIUSUAU Hemiptera LU INAENDY LWAYOOU INAY
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] y P p P
(Dolichoderus thoracicus) Technomymex sp. Philidis sp.
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NANTIINAADIUTTANTAINVDUUDINWATANA WU NTIUITN 2 AD AuANUA (boric
acid 0.3%+a158ga18U1A1a 25%) NUTIUIUNADYRUBETIEA AD 0.46 AIMDYD 7898
lawn n33uAs7 3 (Ruannimilen) n33uAS7 1 (carbosulfan 20%EC 89151 50 dadanssioin
20 4n3) wagnsINIEN 4 (NT503TAMIUAN) AT WUUA WU 1.6 3.35 WAy 16.67 fsiave
o w = Y1 aa o 14 o aal 1l
puaRy euladngsuds 7 2 uag 3 Winalunisaiuaudnwiudsesinsunanan waglaid
AUUANFNAUNNEDA @IUNTIUITN 1 NUTIUILNAFDTONIN NTINTINITOUY BALIUNTIUTD

AuAY e nasadlllanunsamidnunlavaniass
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NANISNAADIUSLENT N INUBI NN WMIAUANLNARDINUIUUTEIINTWABLTT WU

354757 1 carbosulfan 20%EC dm31 50 fadansdeun 20 dns d9wrundsudaiosiign

| 1 v

Ao 0.54 fhsete s89adu LA N35UARA 2 (Fusnum: boric acid 0.3%+a15a¥a1841A"a
25%) N353 3 (Fudnnianilen) wagnssudsil 4 (nssuiBauam) S5uiumdsuds
WU 1.74 6.32 uag 19.36 dadede muddiu Redu nssudsA 1 carbosulfan 20%EC
8091 50 faddnsserh 20 Ans wagnssuAsd 2 Fudnun (boric acid 0.3%+asaratbtma
25%) wulsifaruuandenadiduluie 2 nssis fo Susvdnsnmilinalunisemugy
wiasuiliifian Seogelsnuans carbosulfan WWuanstiosturdnusaaduasiedlungs
1A Carbamates pangn3lngnsareszuuyszamunas Wuasdudaniogniamnie 1Dy
Ussianiteengrisidasuuadleviud vlfunuazmdsutineniely 2-3 Sundaivansied us
fifoids fo nsdanuaisuienssonalivhis mszuauazmdoutmatdouagszninee

o w

aaaned Msdanuaisiedl undrulngluselilignidnludte Ieneedanuarsiaiiogia
] = ° v = ! Yo I3 o a O a v A o Y a
saillas o1 lgedsAldineduduiunin annteraiannfaainaisiadl vinliiin
dunsedaguilan luvueinsldnudnuaussuvtefiv Ao boric acid 0.3%+a15a¥a1e
3 & aaaa a a Aag Y a v A A wa Lo < % ]
W1nna 25%) WuIsniuseansamnalnalfssiu Ae Ianautfoangnst) asiunating,
Y a a Aa A a I3 o
wilvinafluszezen lnenginsssuveswnuniunliony waznulilunseinizeimsainiu
TnanUssanu 2-3 Judenauludeu (Trophallaxis) aun@inunsu waguas1@dluss vinlad
uAnensy Fdnduisnislesiumdnuntazidondsididu wavUaondy dennasiu mg
ing (2554) 57897u71 Msldmbemdnuaiiamaing (boric acid 0.3%+a158za181008
25%) Wan14n unlauiu(Meranoplus bicolor) Niimnudusiusiutwasitsany (Ferrisia
virgata) Tun$y \0uAsNTYszavs amaunniigatunisidnualuulasgni s
2. Mm3vemsinaeudsassned (Exallomochus hispidus (Morrison)) #&ansiAuien
2.1 Mmsve@eUszansnmnistesiumdnmasutlsassnasmasnisiiuiies
PnNNIAgaUUsEaNSnnaIsadinaniunldivinazatedunis (lenuea) Lazans
FARN99 WU NTTUIT NSAANUAIY Sodium lauryl sulfate (SLS) 1.25% fiasifunnns
mevanduutegeian Ao 91.62% 5098311 Ae NTIUT MsafnIINarsEW+anTaAaIN
Wasndenaaududu 0.5% nTsuisn 3 Ae Aanuniglimiess 67% EC 0.5% uwag a@13ain
91nINaeY 0.5% lesifudnisaeveaunasuduniniu 80.41% 78.71% wag 19.48%
MINAIRU YH93INNINAGRU 48 TIle denndediu Tyaduazany (2553) 51891471 U1eN
81997uuaz Sodium lauryl sulfate (SLS) 1.25% & fgunslunisidandsutsluszezdiigou
19 Inans Sodium lauryl sulfate aganglunistisgledunuazasiuduaindinaeuds v
dwazansaiepudioannagmelanasuisaiiilaazain wdsuleeaagideunladeg

wazaneluiian diunisdanuasannainagseuny 0.5%+ansainandeninnaiududy
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0.5% fiesidudnismeveundeutssesatn waziiuszdnsamlndifesiv arshviessy
67% EC 0.5% @annadiudans waganz(2553) 51891191 N15AANLSeumIgansaingn
dzszund 0.5% wauduansadnanufeniiannududy 0.5% lugnsn 1:1 30 fadanssie
Wa AUsEANSAmunTian msizannsamdandeutals 100% luvueiarsatinaniinase
= a a a a Y aaa 1 [ = o v &
fusgangam ldfvisuwiniunssaisou egelsinulunisneassasaiilianunsafidamie
wlaldvianam 100% Llesanumasnlaunsaraunutoasined N15aanuUAsIoIa1ll
duialaenn FsendenismInlansvun
4 L A Aa ! @ o
2.2 wavesmsldansainanitviinasenmuninnisiivinyasines
Wesigudnsgaydennin TuynnssudSlddenuuandieiuneads udidefiusne

W 0 7 uay 14 Ju azfiesidudnsgadsminiiudununisiiusne o 2.66 3.45

1% (%
a o

uay 4.07 muddu maindiimaveswaasmnadlunnnssuisionudEendiinaiiniy
Tnefidenvasinaomnasiidaaias puguusuiisfusuengnainsiuine fe 0 7 ua
14 fu fesifudninAnduiinia WAy 10% 56% way 84% waiiAFu Wedidusin1svan
$29U94A04N04 NAYBIABINBATN1TgATIteE 1990 Laelududl 7 vesnisiAvinwina
apenes finsvanirnfounuaide dewuinwiuiu 14 Tu waassnamnnssuis sniiu
nsndSeuay xlimangasisantenarionun n1sisuuUasiiudonanines wagnuinlu
VNN3IUIBRAIANEI1S (LF) lalumnanaiumagadis wazarmiuainasiidtanasiisadantios
MNsTEERAINIRAUINY dauaddes br aovasenedinnduuin wansininasinesid
WiHDd A1 b* U83iIaRINeREananANTBEANTEELIaINTNUSNY dauamunImMnIuadl
WU Usinameudeflazateiinld (Total soluble solid: TSS) nﬂisﬁ%mﬂ%mmma«ﬁﬂﬁ
azanethldlidfinuuandmieadd widuulduiududndesnuszesnainisifuinm
WulfsaiuyIununsadlansald (Titratable Acidity; TA) TunnssuaShifanuunnsiisiu
n19adn udazildanauantosnuszeznanisiiuinud 0 7 uay 14 3u lnefiedidud
nsadlaunsals afl 18.64 18.28 uay 17.14 audrdy
N1IMAABT 5.5 miﬁ’wmmi%’mmﬂwgﬂLLﬁw;L%sJu Planococcus minor (Maskell) 93¢
ayulns
Annsmaaeudseansamitesiuresansadnanfiwiilddinaranedunis
(tovua) 1 uavasiall fidnadentsmevesndoutl (heeuty 3) lufesufiiinig wuin
Carbosulfan 20%EC Avadiudiu 0.1 % (N353 3) fimsmeveandsutgeitan fo 1009
F99R9HT A AsAnAAITLMUAIUIINTY 0.5 % wauiuarsainaniudendenaaiuduty
0.5 % Mafinsnuefiaueanased (nssuisi 1) wazansatnasssuminnandudu 0.5 % wa
fuansafnanidendeanaundudu 0.5 % fiafadein(nssdsd 2 fivefdudmanigves

WALUWYINAU 81.59% Whay 68.92% MIUAINU NAIINNISNAEDU 71 48 War 72 97449 A
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Fuldansediivssansamunniigalunisidnmasuts asanans carbosulfan ihuans
Hosurrdauuasduarsiailungu 1A Carbamates pongnilagnsasossuulszamuua
Huansduifavidogniaeme Wulssiniloanguiiieiuuaséviud vilindeutamenislu
2-3 Sundaviuansiail aenndediu Mwmsuazanz(2557) Tenuiaseiiiiivszansamly
nsmunmindeudlsléffian Wun carbosulfan annsnansiuuUszainsindeutisliosig
53057 winsldarsiailunisiidauuasdngdnuazaalil vinliminansivandns wazidu
Sunmesiefiuilna ansadnanfisfauamsiivasadeunni nisldanad fafuaisade
NnazszumiiazUdondsgaildfvhazaneduvd (eviuea) Jamnzanitaziinnldluns
Josfurndnmdsudaiou aonedosiu §2a91 uazaAnL(2553) Meeuin nsdavuniFeu
mpasannIInasEud 0.5% Waufuasannandenisnaaududu 0:5% ludns 1:1
30 fiadansona SUszAvSAmaNTian 100% Fadusansihansadaainistand iy
nstlasfurdnmdsutimSeulumuniseuneunafuifsfieaansuidiouveandeuts

Nspunfaluiunayseundinisiiuneslulssfnussy

ayunamsideuazdoiauauue
msldarssudlags (ECOFUME) Tumstlasfumdmmasutstnn numsldarssd
Tayusnsn 7 wag 70 n¥w/gnuiaduns 7 2 $2lg aunsaddamdsutislnnszesiaseu
nazszezduAnteld wiluszezld wuiransldanssudlanuiisna 210 nfu/gnuiadiuns
w24 Falas Selslansnsoidnnieidaseglils 100 Wosidud Tneszerlififony 1 Yuas
nuusieanssudlaanni sgeladislony 7 Ju Weiisuifisunisldanssuwiialuslus

A L

§as1 32 nfu/gnuradiing Ui 2 Slusdaduassuililumsidauuasdngiivsdsnmly
gl fuassudlayiivhnsmagey wuiassudlayuinaaouiidnsfgeasssezna
uunhmsldasstiafialuslasuay biamnsoddnszesldveandousls fafunisiassy
dlanuunldnauwnuarssufialusluadddausanaununisidanssuuiialusluala
Sududesmiisulunsmdamdoutszeylisely
nsnaaeuUsEansnmvesarssualustuatunisidausasiunaldluninanly
anwnssuiionisdsean nuinssusdalusludynsnaiinaaeulianunsainanslinas
muouveIIAYTumEnNEAlY 100% deiuiadusanilifussaniamilasihuldluns

[

o d' % a I3 (v = [ v} o < % o o % 1 3
MAnwuad e nuuasiunamsnlunuasdnsiivindudndudesmidala 100% Wity
[ gj o I~ 4 o = d{' a d{' [ c{' 1
fatuIduRwinnsENY NN NN INTSUN LNz ausa U
nstdanssudlanulunismanuuasiunaldlundnanivenisdioan nuidns 2,000

ppm WK 4 Tl aunsafindnssusnuaulannssesig 18 1 - 3 uaglidamananunin

w3n drulusseglunudn nsn 3,000 ppm w4 FilUe A8RT1N19A8E9ERA 98.75% Uawd
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nasian1sAsuwlasmineransn e ndnsassuiaudndugeasiniUesidud
a 9; v a' dg*l 1 @ [ (v 1 1 o 1 915
nsgeyideumtniindy egralsinudnsidainanliaiuisanidnsseglilanavun 100%
wszlusgesinuniuseanssudlayy Auiunndnsfinageuialiauisaidauwuaiiuves
winlannszes Weswinuuasiunswminduutasdniivinduidndudesidale 100%
] :J’ = A 1 a a [ 5 = o I3 4 = aal [ d' 1
WintuRaReniUsEansam setudssnduses@nuniSnnswasdns imunsauseld
n1sian1snasLtaaosnes (Exallomochus hispidus (Morrison)) NOULAZRAINIT
WULAED frensTaiusinus (boric acid 0.3%+a15a2a1811018 25%) ANTAUARILAZLNEAE
wislunUasaninas nunduseansanlna@eanunsty carbosulfan 20%EC 8751 50
fadanssaun 20 a3 Fafiusz@nsamlunisindauauazindeudalifngn ulvzlinuauds
luniseangndiiamdaunlaniediuil Tussezandudu vldunnuldagsainviofiv
nduludaunielusals Fasiidunismidawaunauvingy waldaiusafidaualarunnass
WAd"T boric acid AgangMdt Feaziiunatiniualinadtuszuzea laglinannisvinli

a [

° A ) 9 a aa
1pUEILIsadmde AU luNsEIze111s waznauludeulvdaudnuazunsidinielu

o

51 (trophallaxis) yinlidnau@nuanisenss dedunisidenldduanuadaduniadonnils
Tun1stesuidanasnds Wesinnismdaua vialamuauussyinsinasus assnasls
agelaensdy warliflansfivnndne Hredsendagununisndals lnenisnedudnualuudas
apsnasgldiuandiuiu 4 dudn de 1 15.(16 fw) Geiudnaiunsainluussgnaldiunalyd
yindu Niin1sszuinveandendald FerIslinsfnwiiiniuialSunuduanfmansause
cglJ a d' o o w dy Y 1 IS a Aa ! o w dy 1
Hui werrnldluntsidamdendelaagfiuse@nsain drunisidmndsudsuude
a9nN99 WUl Sodium lauryl sulfate (SLS) 1.25% wagliviooy wilazUss@ndninnisnidn
wasulaeanes iewaniiesidudnisneveundewdgiign udans Sodium lauryl
sulfate fnanonunINasINas fe Hivesiduinisiinduinauinia 80%-100% wazliiosy
= ! 1 ) v A [ [ d' [
1N1311an 3399 NYeRENINUA 100% luTud 7 veenisiiuine luvaeiiansadinain
1 [ =~ C% ¥ ¥ a ¢ @ (3 a A 901

avszuni+ansanaaIndeniianadnududy 0.5% JWasiEudnsiinduinia wazn1svae
$NVBWATRYNIINTINTTOUY Fatluansainnfivainazszuny uazansadinaniuiendenn
= & adad o o v & Mo o v & 14
Faduisanmunzalunm s ldlumsmiamdendasines wildaunsamdamdenddl
19 100% detudamsunUszgndldsiuiuisnisaus Wwenasmdnmdsudslaegned

YLaNsNIN

[
[ [y a

nsmuINIsIanIsimaswlanisey Planococcus minor (Maskell) Aagasulng N3
nodeulszansnimbesiulufios fonsvesansadiaazsvuni uazsiudentiann daedsh
aza18dun3s (on1uea) uazil nuiasatndsiefioweaneseddasdrunauansade
ArIEUNUANUNYY 0.5 % HauduasainnuFendaannududy 0.5 % dnsidwu 1:1

fenumingadlunsihanldlumsidamdsndamisouls iWeannivssansamavilvinge
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wdamny sedaunainnisidaisiadl waznuinnisadnainazseuniuazildandinnnie
fiaueanasedanuisafidamdsuidliinnninisatnasssuniuagiudonsdenalnegldii
fauSamniasataanfiefiatadeefiaueanesedsnsdiunanasatnassumiaiiy
Nty 0.5 % Waufuansannandendiennadududu 0.5 % dnsidi 1:1 dhaildvaaey

Uszansnmlunsidamdeutumseuluaunsaussly
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unasuuazdaiauauug

Tnsansnsanaugadondnnainunsanuuasdng wednwvinumaluladid
Usvavisnmlunsmunuuuasdngiidwinanedn salsl wassdanainunsudsnisifiuie se
waluladeineg suldun msldassudlenuuazwialusludludnualifaniienisdsenn nsld
assueaiiuuazdlaumuauuIasiaan i e ssuWeaTiy nsldasainuias
A8n15N19n1en I lawn diatomaceous earth AMuSaU VST wagn1sUSUaNIN
Uss81nA ns1EEaSeiine Iaun arsada wazuawfou sasteAnwdinen nsuns
53U NMIERIANIFUIUARAN TN WagiBmsUsTiiumssrUInTeunasingTiddy Tulss

I & P = a o @ a = vy al'
AU VN‘UL{]']‘VQJWEJLW@ﬁ@ﬂWiEﬂﬁy]LﬂEJGU@QNaWNaLﬂ@ﬁ]iwaQﬂqiLﬂ‘ULﬂﬂﬂ ‘Uqﬂﬂqiﬂﬂﬁq‘lﬂsﬂaaﬁﬂm

walulaglunismivauwiasdnsiulsaiuimunzgay ladnsuusidwivanssunes
Tuuagdlagy lun1ssuuuasiiseduauiuniugs 4 via lawn weafluies weauds uen
= = Yo o = & o A
18U waztaavIng1 Fuvaluladnissulddmiunismvauiuaidudeusyivluanim
neesu wazlaonsiugindmsuansaiuas laun pirimiphos-methyl, thiamethoxam, uag
thiamethoxam Tun1segniudadilnadesdnd drunsianisuuadluaninwindeuuonnes
suaunsaldansanuuasdanu lngainnisAnwilagasiansdiuuas lawn arswilaglseeu
a1sraeiiunmes wavansdarleilediuniu luntswununasdaienisdesiuidawuas
Anslulsaiunduszansnmuazaiuauuaadlanuinnit 1 weu daumaluladannisldans
Aenslaisnanienmuanismagaeuladns1nisld diatomaceous earth lun1sagniuan
lnadesdninaiuisatestunisdivitatsvesunasdmslulsuiuls ldussadusiuay
Bnsussyudnandenngiusamuaunmsdivhatsveauasdnglavianun laszauannuiou
& & A 1Y a 1Y Ql' o o Y]
uaysroziIa1lun1seUAnMWEITWIN 300 N3U way 10 Alansu Nanunsaidauuadngad
Jealaegauysal ldgnsianuuduresinvasveulasenlenszezinainissulunissy
v = o < I v Y
1a1snauasansuankuasdnslulsunulaluaninlsanu waziwlulasuladnsuay
sruzIaInNssuluan el jURng dunsldarsadnanialasnsivesiniiunenssive
HausenIvdunessmeviiudy diluneusevedunidng uaziiduneussivenylasau
a11150/19nAAN Tt ne wazueanla wazlaisnisvineunalyaniniiurey
symeUdauaznsngvelinUssansamveshduneuseimve uaglidnsvesaulaUgan
uifuneuszmedndsuaznisnglunisaiuauuuasdngdandesninsiduasdudawazaissu
druwalulagnisldunudeuluniseuauuuasdnslulsaiulaisnisldunudeu 7. elesans
=] [ <3 [ o ' £4
wazwauleu A calandrae Tun1smivpuuuasdnslulsunuluanmlsaivitassetsling
lagnninaluladfina1iunaunsoanaug s veInanNaINBATIINNTIIIAIEYR LA

nslulsanu lawnndt 80 Wesidud
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wannidilateyanis@yinervesvnisdeluana Liposcelis (L. bostrychophila
Badonnel) Toyanisunsnszateveuuasdnglulsuivinmivsena wagldaunisileswiuly
n1sUsziluAlnayidevesdilansilandudseansuananisandula (Coefficient of
Determination: R?) wiu 0.93

daunalulaglunismuauwiasdndnuasnalifimunzan ndnsiveansldassud
lauuazuisalusludlunmsmdaumifowdalnauasuuasiunemnsn lnedamuindssevveind
ANUNUNIURRATTTUNY 2 vlladaldaninsamdnlanimun diunisimdnmdswtasines 1o
as Y o & Y  ad Yo o ] 1Y) A a
Tmsaansiiiateveundeudasinasiuilaslgnmedsnmslidiuanuasiuiumeefiv
(boric acid 0.3%+a15ara811n1a 25%) NdUszansnamlndfesdunisidaisiead uagla
aa a dy 1 [ [ = 12 a 1 .
FEn1sanUsuumisulaeinaiuuYeasInemanIsiiuigInIen1saanuans Sodium
lauryl sulfate 1.25%, @13afinggssuninanasaninnNUdondinnndudu 0.5% uway
lavieay 67% EC Wudu 0.5% Funalulagilannsoannisidasniidunsglunandnasines

% 2 o PR, & & 1 Y i

naensiuiglanmun wazanunsaannisvuileuveanieuduiteasineslauinnil 80
Wosidus drunismuauidendanseuldusz@ninmansnauszninainagszununiiy
Wt 0.5 % fuansanaainiuaendennnnundudu 0.5 % Naianigieiialeanasoq

& v v a wva = o o & a 1Y ' s & &
LU@QWUIUﬁﬂWWW@QUQU@ﬂW? sZN?ﬁ']ll’ﬁﬂﬂ']"\]@lLW@ULLﬂQV!LiEJUl@N'mﬂT] 80 LUasLEun

Jalauauue
anusatmanisldanssuneaiiulazdlanumuANLIaINas19ANUAUN AT TY

Waailu n1sldarsenuuas Idn1mmianienin lawn diatomaceous earth A11U50U UTI]

(% ¢

A9 Lazn15USUENIMYUITEINIA NISTTTIANA199 Tawn @nsane wazuaudeu sau93

ANYITIINYT NMTUNITEUIN ATASANUATUNIUABANTIN LaEIN15UTEHUNTIZUIATBY

o w

wuasdngNd A lulsnny weunsuiaisisae dmenisdisiudszguizinisnddusas
A19UTENA NITIREUNTNIINTATIVINTT WN15oUsH kay/v3e TiAmUSnwud inunsns

AUTENBUNTT WAZNIYINg

'
v v =

drunanumunisidassuslagy warassuwsaluslualunismanuuasdnginiug
nafifesn1sie Fesidaunaslfedisanysallunnsreznsaiyivln uiddianunsoide
uastuszoznumuld 100% Jsmslidudummeasafiuidy wazmsdudunsdeluanin
Tsasuiiensdeesn dmiuunamsmaassdsdesinsvinismaas ailosesenuazveiona
Iua nsldfrelulasnulunismdauuasdaslulsafvliinadlunisvaasduann

¥

asufuRnisarsandunisluaninlsssurunlngiiuiy n1sldaunisiieussidiuainy

o

%
geyide a9ty MTYINNITNAAaUNSUTHIEINYTEANSAIMYDIEaNMTIILAY wazAITiINaNY
@

nwniisfnludnuauganddesiniuiuszneunis elunisveneradngudmuneg
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LANE1581984
wsANg Fansmiuunt nssauity slenna lading glsdu $sdan inamsmdvnssdnng ey
350301 nesus asans qavSavs dnvan sy A3l vyvuzds wardaas s
To. 2551, unasinulusdnsainumsuazmatesiuidn adifdouasiaumalulad
pdanafiuife. SrinddouasiaurineimmdsniaiuiRmazuUssUnanuainyns,

NIAPINTNEAT. FUYNEMNTAINISINwRTUYSEMALNY 9719, 170 w.

]
a =

nanssun 1

n33din1f wiedu Tafing glstu uazalgTand ududu. 2559, MInsraaouaLFuNILTDS
1ANUINYN Crytolestes spp. moa1ssuneaiululsswalng. s1u9uNauive
Seufuusysd 2558 1au 1, ﬂaﬁa'ﬁ’sjLLazﬁwuﬁwmmwé’am'ﬁlﬁmﬁ'aau,azl,ulsgﬂ
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NINIIUN 2
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