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Abstract

Stored-product insects are important pests that can damage agricultural products. Therefore, the
stored-product protection can be reduced the quantitative and qualitative losses of post-harvest crops. The
reduction of agricultural products losses caused by stored-product insects project consists of 4 experiments.
The experiments were conducted at the Post-harvest Technology Research and Development of Field Crop
Group, Post-harvest and Processing Research and Development Division from October 2020- to December 2021.

The efficiency of various insecticides was studied with major stored maize insect pests. The maize
seed 1 kilogram was coated with each insecticide and was tested with unsexed adults of Sitophilus
zeamais, Tribolium  castaneum, Oryzaephilus — surinamensis, Cryptolestes  ferrugineus and Rhyzopertha
dominica in a storage room for 0-10 months. The results concluded that pirimiphos-methyl (Actellic 50%EC)
application rate of 20 ppm, imidacloprid (Zebracut 70%WG) application rate of 0.1 g, thiamethoxam (Siena
25%WG) application rate of 3.5 g, and thiamethoxam (Cruiser 35%W/V FS) 2.5 ml were highly efficient to control
those 5 insect species. the average damage of the maize seed was 0:0=0.7%:.In the germination of maize seed,
it was found that the insecticides were no effect on seed germination for 0-10 months.

The experiments, controlling maize weevil and red flour beetle with nitrogen 99.5 percent, were tested
at 3,5, 7,9, 11 and 13 days in 1 ton of rice. The results show that S. zeamais adult was controlled within 3
days, and the egg, larval, and pupal stages were completely controlled when nitrogen gas was applied for 5,
7, and 9 days, respectively. While using nitrogen gas for 3 days, Tribolium castaneum was controlled at all
stages of growth. Using nitrogen gas for'stored- product insects control is necessary to keep the concentration
close to 100 percent to minimize the oxygen level. To provide good insect control efficiency, the ability to
maintain gas to against gas leaks is andimportant factor and has a great effect on the efficiency of nitrogen gas
for insect control.

The effect. of Syzygium aromaticum oils encapsulated with freeze-drying was evaluated
with Callosobruchus maculatus by contact toxicity at the warehouse. The results showed that
S. aromaticum oils encapsulated with freeze-drying at 100 and 200 g /10 kg of mung bean can be used as bio-
insecticide to control C. maculatus adults and adult progeny production (F1) when compared with control. In
addition, S. aromaticum oils encapsulated with freeze-drying was no effect on seed germination of mung beans
and eugenol was the main composition on mung beans.

Furthermore, the development control of herbal extracts was evaluated with 3 ™ instar nymphs of
mealybug (Planococcus minor Maskell) on Durian. All treatments were sprayed with plant extract and a blower
of power treatment at 60 PSI (30 sec) in the laboratory. The result showed that Plectranthus amboinicus 0.5%

extracted by 95% ethanol solvent+ Sodium Lauryl Sulfate (SLS) 1.25% in ratio 1:1 more effective than Mental



cordifolia 0.5 %+ Garcinia mangostana 0.5 % extracted. However, from sensory evaluation and consumer
acceptance test, Plectranthus amboinicus 0.5% extracted by 95% ethanol solvent+ Sodium Lauryl Sulfate (SLS)

1.25% in ratio 1:1 was the highest overall liking scores, and consumers accept their quality.
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Figure 1 The process of seeds coating of maize seeds

Figure 2 Putting the maize seeds in sacks and kept in the storage room

Figure 3 The number of the survival of insects and emerging insects was recorded
Figure 5 Experiments of Syzygium aromaticum oil encapsulated with freeze-drying

against Callosobruchus maculatus at the warehouse for 0-6 months.
Figure 4 Checking the maize seed germination

Figure 6 Percentage of eugenol were found on mung bean which was identified oy GC-MS

for 0-6 months.
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Table 1 Number of insects found in maize seeds when maize seeds were treated with
various insecticides and storage for 10 months.

Table 2 Percentage of maize seed damage when maize seeds were treated with various
insecticides and storage for 10 months.

Table 3 Percent germination of maize seeds when maize seeds were treated with various
insecticides and storage for 10 months

Table 4 Control efficiency percentage of nitrogen 99.5% to different developmental stage
of Sitophilus zeamais, and Tribolium castaneum in 1 ton of rice at various exposure
time.

Table 5 Mean of Callosobruchus maculatus adults and adults’ progeny (F,) treated with
Syzygium aromaticum oils encapsulated with freeze-drying for 0-6 months.

Table 6 Seed germination of mung bean was treated with Syzygium aromaticum oil
encapsulated with freeze-drying for 0-6 months.

Table 7 Number survival of Planococcus minor Maskell (3%instar nymph) after treated with
plant extract at 24 hours

Table 8 Sensory evaluation of Durian after treated with herbal extracts

11

7
nU1
26-27

28

29

30

34

35

36

37



UNN 1 UNUI

1. AdenAd LasWusNVa U89

nsdrnsinwasiiuesdnsiiludadiunsideuasinundiy insesdnsnananuns wazdugudnans

SuspanaspnduALnensiuitlusEAUEAING UNNLEIUNTaRSNENINEINISITUMALaLAL NGB

o

UsN3

1. aaraeneneInALIINMUITeauiTuazinsesdnsnan1sinuns dnaudmne

2. MyuakarAMAULANIRTIINTEUUNSRARkaERERTUTNukar Taden1sudn Waunseuunsiasusesduem

msnuaseufivliduiseusulusesuaina

3. aysnuuaviauNsliUsElertannANUMaINMaNeNTINTNEAIURY wiaY Lagaunsd

4. MU gua waziaNgMUNeNnsuINNsNYRTSURAYOU

2. gnsANEnsYIANaanAR i uLNUUUAMIUAIY 29U, Yaenide1u (Usaidanianizgnsaansningdtaenu

NUIYITUVDIVIU)

U emsenansii 1 mumnuiuns
WeuisiansanzwndenvesUssnaAlilianuium Uaondy waslinnuasuiseuiaglunnszaunasynis
M yvseansit 2 sunisadrernuansnsalunnsusdy

winsenseaudnenwlunainvatednnuanunsvenelenavesusemalnglunilan

U

O gmsmansd 3 suitannuaziaiuasisinenmmsneinsuyd
aulnglueuan daundourane la aftiye Svnuedsniluluamssei 21 dvinvedoansnivndnge
Larnwil 3 uasinnsTn

O gnsmansit 4 grunsa¥rdemauazanuianonansdany
as9muliussa usranmumdena lunndif nssaeausnaenuTgmaassgiauardeny slona
Tinanadaudindumdwesnmsimunyssmelunnszau

O gmsmansd 5 sunsaimsidvlavugunm@eiifuiinsdednaden
AilsfsnudBuresgiuninenssssunnazdunndon Ufuasunginssuvesuszvuulnduiing
sodanden iuumsnaingg fisjatiliAnnadnssonudd

O gmsmansd 6 sunsusvaunauasianszuunsUImsinmsniaig

nsUsuasuniasy Bavan “nasgresdssrvuiioUseansuasyssleviaiusin”

12



3. 2RWIUUsERIUNEMU 27U, Nlasudnasslullsuuszana w.a. 2564 uaglusaszyunuau/lasinislidenndas

AUTUSUATUYDILAY 27U,

TUSHNTUATHLAY 27U, uussanae (Uw)

P7. JaNgNIgMUNSNEINTALINEBY WATAISINYAT 864,560

4. S7982L98A1A5INNS

MuuazaNudA/MENNITLAZIMAKE

| 1

Uszwdlvefiauvainnatsvesnannainunsnain wald wazludasyiur1edmdnnanensmaitdinuseau

o

Tymeanuggdendinisinuies lneanudemeifatuauisaiannudemelauinis 30-50 wWesldud anyas

v v
o o a

e anvndfyUsensvieiiliiaanugade inannsidviaevesutasdngiieifiinnunevaleyila N

Aaundundananuasainluudas wazuuasidivharendinsiuinw dwalinunimeazUsutavedanainens

o

demeliiduiivensures{uilan lnswuasdnsiddgudsnisiiuies Laun daesedilne veaiideunieuen

¥

Trdden weawls woavIngy MiIAed AeunEes Nenengu senayulns uaeildetIURen (5510 uazany,

@

2561) Fslurinuagnald uwuasdmgndsnisiiuieaiiddgy laun mdel wheuth uazuuasiunald Insuuaanaiiiniu

)

nanwalnuaslaenseiligaidedinitn wazddesyasenuilindnnaanyusn dnasnen13deviguaznisdiean

o

wenanildmasenisuussvomsilindnnamariiiluingfudniie

Tutagtudagminisidvinansvesiuaaiiuatdd yuintuiiesinnsildsunlaswesladenalelsznis
Toun Jgymenudrumuseanssuneailu (phosphine) vesunaslulsauAunarsvdaiinseAuaunniu saufunisenian

nsldanssuuiialuslug (methyl bromide) vinlvilaidianssufianunsathunldduiisunyuisuivan ssunoaiula

Y a v

WNeIAAR199 YasmaransluuagsUsana Felagdunaiailuinsgiungedu laeunsgrunsiididuainens
PUHNNTUUU DUVD LAV DLANLINVBILUAY ANNSTURAIANETUUSLNARINUADINITAUA N EATIUNS TLALLAYAT

Unenansiuifiuwi ity vialidessyiinsg ddunsldanssnuuadundananunsie wazdadedaasunisseuin

v
o

vosuNafidfydnusenishe anmnsiudsuslasiiuaninenniagamgiguibiuadinesiaunsadu Ay

o
U = a °

JULsWRINsIaeIRingunuluie dniuddaudidudesihnsfinwinisdanisdesiuidauuasdngngs
nafiuifgregruminzan Wedssiunsvulouvesuuasnisagyidenunin msgyidodminvemdnnainuns s

FBnsivaeade munzan uasiivszdviam ebindananuvasvensilududifidiauniwag wsadmiievluuas

AnausEIne

Brstostuidnuasingudsnisiiuifeidvansisns miﬁ'ﬂﬂsﬁuagjﬁuﬂﬁwmwsxmi lowa wlinves
wuas wnveamdnHainyms sriuauLuswiemuiuuTesIIANing anmwindeniiiusnw dedrinduaiy
Fosnsueald Fovnnazdenl§38laituilsenaldnalianysal S dusesniBnssuduetnaumnza vioidonld354
wanganfulgmiiny Tasansshusasazanssuanansthsnldidausasdagndsnsifiuieldarsvin satams

l¥a1sansssurfdadud nniadsnuiladaauisanawnunisidalsawtas esanusewalneianurainnaieuas

13



Hyayulnsnilgrslunisidauuann a1sainainiiy (plant extract) wagiiureuszme (essential oil) Aldandiey

YUARI9EIUITAUININENTOBNENT T

£ a a 3

) daluarsadnaniisuazuniuneusseudazsinaziiosnusznaures

ansiailumne1eiu wagdliuszansnmlunisdesiunasMdnuuasmeisaee) wiillosandedndnvesdunenssived

v
LYY P

azszmelaisa vnliussans aweesidunenssiesidaiugiosamudiuiwiaifiuindu daiuminil n1sii
Usgansambidureussimeaunsasengsliunudufasdudnrummilaiasiinamuaiiiuinduvenssveuay
ansann Wuwwmdmsudnusuldlunshdawasdaglulsaiunfaldiundanainenslulsaiu wazmdsudnfe

Tuiuwalilddn wu miseu wWesnisdaseanls

o q

o

ngUsrasAvadlasanig
Wefnyinaluladfifivszavsnmlunisauauuuasdngiidviias nald wasndanainvasudinisiiuies

AaeIsNslgansa e aTTLa M LITUNTUrEUTE LA ATERANNYTLARI9

YBULUANISANYN

Anwinsldanssiunas 4 wiameiSranudndnlnslnenaasuiuinaidnstrinandansifuiies wagas
Tfelulnziau 99.5 Weddufluminuaudsnsdninauazaeaudd sufamataunislidituenssmeniung
Tnoldimedaouuaugiadulumshluldamuauuazidndisdndsaluananlsaiu uaznisldansatnayulnslunis

mupumasutslunoundsnisiiuiien

14



Ui 2 A5n15AHUIU

1.3amsnuiiunside
nnaasd 1 ManageulsAnsnmvasanssinuuadlunstosiuiidaunadngdninaissdasiddnluanm
Tsafiu

MnMInnaeUUsEAvBnwvesassuuadtumstostufauuasdngdriinadesdn i dnlufesufdRng
10 wa. 2561-2563 lddnidonnsadBitussansnmimaaeuluanmlsafusass feil

NIs1AEYEEUFINA

Auieg1edaeastalng weautls ueavuiaen weaiuidos wazueaadon tnidssweeiugly

v & o o

o URnsiionmgiivies wielilsuuasszerdufuioifinnuainauefudmivilunagsy Tasudessuduioves
waseny 2-3 dUasi $1uau 300 f adlurafifewnsfiungautiuuiausiazyia 91U 200 nfu Yndenszny
LﬁuiﬂuﬁaqLﬁuawmaﬁuﬁ:uuaqﬁqmwgﬁﬁm n¥rIntu 10 u 1 heen fielirunssiuuasnaeduiaudiute dms
Tlunsmaaes
nsnseut1alnaidesdndamsunimaasg
roumsnaaasisuadad i inadosdnideassunoaii (egilflonviaalyls) §091 3 Wln (tablets)/iu 1ile
fdnuuasiienainunfudatilnadedn’
HEUNTTNINADY
MIRUNTVIAaRUU Split plot Tae main plot /8 a159uLaIsRTIA FedaTeauuy CRD du sub plot
fio sveznansUdesuamnaauil 0-10 e vhnisnnaes 6 91
- pirimiphos-methyl 50% EC (WoAnIda) 89371 10 ppm + busy §»31 0.5 nsu + asndeud/in 20 wa/
1lwa 1 nn. (T)
- pirimiphos-methyl 50% EC (woAn1da) 8931 20 ppm + usy §»31 0.5 nsu + asadeud/in 20 wa/
41N 1 N0(T)
- imidacloprid 70% WG (Fus16m 70) $51 0.1 n¥u + Inusu 8031 0.5 ndu + ansiadeud/ai 20 wa/
Imilne 10, (Ty)
~ thiamethoxam 25% WG (1) §m51 3.5 3 + lnusu §as1 0.5 ndu + answndeud/ih 20 wa/41lne
1 an. (T,)
- thiamethoxam 35% W/V FS (aei@es 350 wevled) 8n31 2.5 1a. + nusu ws1 0.5 3w + ansindeud/
1 20 wa./Alne 1 nn. (Ty)
s 81 0.5 n$u /10 20 waAlea 1. (T,)

- a1swedeud/di 20 wa/a1lna 1 an. (T,)

- 15 20 wa/4lwa 1 An. (Control) (Ty)

15



msmagevysednsnimlunisiidnuuasnagoy

- wauassuaes ansidndesilu aunsnsiidmun weshansedeuinnandugduaniine aindu
ranudndrilnaissdnisesanadeunauarsauaastivh Rl (Figure 1)

- dhdnlneldlunszaoule (UssgdusilFsmiemansi) nszaeuaz 10 nn. BLTaUIngs thluiuly
lsaiudnaes

- Udeelishansdmlng veautl ueavnem weailudes wazueaies iivhaelaedass
(Figure 2) uaztdonuuasia 5 wiin galal g 2 dann

- dlensu 110 wWeu dudedmilnaiesdng 250 ndu Tufindunuuiasmeuazsendin Rniutiiudn

£% = o

Frlwadesdnilavin Yaurnvanmenszavdu iiluiuliluiesujifinisfigumgiives Jufind waunuasiiial

Y
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o g & o sy g o
myinnudun1elusaniugia lnaaesdnd

- Yuiinenuduneluwdeiugdalnadesdnd (moisture content)

Put insecticide on the maize seeds
NI\

Coat the corn seeds with pesticides Dry the seeds of maize

Figure 1 The process of seeds coating of maize seeds
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Put the maize seeds in the sack Allow insects to destroy freely

Figure 2 Putting the maize seeds in sacks and kept in the storage room

Figure 3 The number of the survival of insects and emerging insects was recorded

Figure 4 Checking the maize seed germination
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Figure 5  Experiments of Syzygium aromaticum oil encapsulated with freeze-drying against Callosobruchus

maculatus at the warehouse for 0-6 months.

Clove oil encapsulated was tested at the warehouse.  The samples of mung beans were taken every month.
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Table 1 Number of insects found in maize seeds when maize seeds were treated with various insecticides and storage for 10 months

Month
1 2 3 4 5
Application
Number of Number Number Number Number Number
Number of insects Number of insects Number of insects Number of insects
insects of of of of of
emerging emerging emerging emerging emerging
Alive | Death insect Alive Death insect Alive Death insect Alive Death insect Alive Death insect
1. Pirimiphos-methyl 10 ppm 002A | o4g 00 0.0aA 53.6 00 0.0aA 432 0.0 0.02A 49.0 0.0 1.52AB 85.6 0.0
2. Pirimiphos-methyl 20 ppm 0.0aA 21.1 0.0 0.0aA 39.7 0.0 0.0aA 33.3 0.0 0.0aA 423 0.0 0.0aA 76.8 0.0
3. Imidacloprid 0.0aA 17.7 0.0 0.0aA 32.1 0.0 0.0aA 52.4 0.0 0.0aA 554 0.0 0.0aA 99.7 0.0
4. Thiamethaxam (Siena) 0.0aA 322 0.0 0.0aA 435 0.0 0.0aA 55.2 0.0 0.0aA 415 0.0 0.0aA 91.7 0.0
5. Thiamethaxam (Cruisen) 0.02A | 357 0.0 0.0aA 36.6 00 0.0aA 61.5 0.0 0.02A 62.5 5.0 0.02A 87.5 0.0
6. Thiram (fungicide) 0.0aA 239 0.0 0.0aA 60.0 0.0 10.8aAB 15.2 1.0 12.0aAB 74.7 4.0 19.8bB 15.4 5.0
7. Seed coating 5.7aA 32.8 18.2 19.8aB 37.2 233 87.7bC 18.9 92.7 96.2bC 279 169.1 90.3cC 55.7 177.6
8. Water (Control) 6.0aA | 151 126 12.00A 178 170 78.368 9.7 95.0 86.30BC 153 2164 91.2¢C 23.4 2438
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Month

6 7 8 9 10
Application
Number of insects Number Number of insects Number of Number of insects Number of Number of insects Number of Number of insects Number of
of emerging emerging emerging emerging
Alive Death | emerging Alive Death insect Alive Death insect Alive Death insect Alive Death insect
L. Pirimiphos-methy! 10 1.2aA 1507 00 8.5aAB 1314 5.2 12.5bAB 1318 174 14.808 104.3 158 13.3bcAB 1156 12.1
ppm
2. Pirimiphos-methy! 20 0.0aA 116.8 0.0 0.0aA 167.4 0.0 0.0aA 109.8 0.0 0.0aA 1225 0.0 2.5abA 105.7 0.0
ppm
3. Imidacloprid 0.0aA 143.2 0.0 0.0aA 1276 0.0 0.0aA 90.4 0.0 0.0aA 1378 0.0 3.7abA 972 0.0
4. Thiamethaxam (Siena) 0.0aA 204.8 0.0 0.0aA 1333 0.0 0.0aA 134.8 0.0 0.0aA 1214 0.0 0.0aA 103.7 0.0
5. Thiamethaxam (Cruiser) 0.0aA 386.7 0.0 0.02A 151.2 0.0 0.0aA 1185 0.0 0.0aA 1126 0.0 0.0aA 99.8 0.0
6. Thiram (fungicide) 8.7aAB 304 10.0 6.22AB 814 8.4 17.8b8 108.2 9.6 18.7bB 95.4 103 19.3cB 86.4 15.8
. 190.26D 54.7 573.2 211.3bE 1159 607.4 210.3cE 230.9 597.1 328.2cF 229.7 657.2 311.3eF 132.4 980.4
7. Seed coating
8. Water (Control) 185.2bD 289 402.0 204.7bE 536 578.6 213.2ck 80.5 5473 317.2¢cF 1105 770.0 298.3dF 1485 855.7

Mean of 6 replications, CV (a) = 25.9%

CV(b) = 26.1%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT.
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Table 2 Percentage of maize seed damage when maize seeds were treated with various insecticides and storage for 10 months.

Percentage of maize seed damage!/

Application Month

0 1 2 3 4 5 6 7 8 9 10
1. Pirimiphos-methyl 10 ppm 0.0 0.0 0.0 0.0 0.3 0.4 0.7 77 12.0 15.6 20.7
2. Pirimiphos-methyl 20 ppm 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.5 0.4 0.6
3. Imidacloprid 0.0 0.0 0.0 0.0 0.0 0.0 0.1 03 0.5 0.3 0.4
4. Thiamethaxam (Siena) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.4 0.3 0.1
5. Thiamethaxam (Cruiser) 0.0 0.0 0.0 0.0 0.0 0.0 03 0.5 0.2 0.7 0.3
6. Thiram (fungicide) 0.0 0.0 0.0 0.0 53 7.9 12.0 13.5 17.0 18.3 20.2
7. Seed coating 0.0 13 6.1 9.2 16.4 18.5 38.1 68.9 66.7 78.7 87.2
8. Water (Control) 00 18 75 64 15.2 19.3 46.3 67.2 69.4 793 79.4

1 Mean of 6 replications
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Table 3 Percent germination of maize seeds when maize seeds were treated with various insecticides and storage for 10 months.

Percent germination of maize seeds”
Application Month
0 1 2 3 q 5 6 7 8 9 10
1. Pirimiphos-methyl 10 ppm 97.3 08.3 100.0 99.0 97.3 97.0 98.7 88.3 79.3 78.7 70.0
2. Pirimiphos-methyl 20 ppm 98.3 97.3 99.7 100.0 99.0 98.0 99.3 98.7 100.0 99.3 100.0
3. Imidacloprid 98.0 99.0 100.0 96.3 97.0 96.0 97.3 98.7 96.7 97.0 96.3
4. Thiamethaxam (Siena) 96.7 99.0 99.0 99.3 96.7 96.3 96.3 97.7 96.0 100.0 97.0
5. Thiamethaxam (Cruiser) 100.0 99.3 97.7 98.7 98.0 97.7 93.0 99.3 95.7 100.0 97.3
6. Thiram (fungicide) 98.3 97.3 99.0 96.7 87.7 84.0 78.0 78.3 79.3 7. 75.3
7. Seed coating 97.7 96.7 873 89.3 76.0 68.3 68.3 58.7 56.7 28.7 17.3
8. Water (Control) 100.0 97.7 89.7 86.7 5.0 69.3 66.3 57.7 59.3 39.0 19.3

1 Mean of 6 replications
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LUDILTURN @NUTUNTIUIGY 2 tay 4 ﬂqﬂmL°UmmEJLauLLﬂ‘UﬁgLa%umuwamsLwaﬂﬂqummu 50 ey 200 NIUMBDLUAA

|
1Y 1Y

wgtaTes 10 Alansu wuidlewdl 3 Tusuamszddyeueaniniignie 27.15 uaz 61.95 Weosidus luvaed

1Y

330359 3 Aandudermiseunalganiniuneussnen uNgIIL 100 nSuRBmaniugauTdes 10 Alansu wy

USinaigiusanniialuiieud 1 fie 39.44 Wesidud WeRimsananUSauanszddygIusadinuluusaziioures
n35u357 4 aznudn Tuideud 3 sgnudiinaasdfyIueagaiigauariisuiuanadlufioudl 4 uaz 5 muddy
(Figure 6) LﬁaL‘U%‘&JULﬁ&Juﬁ’usﬁa;ﬂamé’mﬂmiﬁi’ﬂLLuﬂmsﬁﬂﬁ’ﬁyﬁwﬂuLauLLﬂ‘UsgLamﬁﬂﬁwamsmamawqﬁlé’v‘hmi

NAaINEUNTE (Maus wavauz, 2563) Wuldasd1Agieszils 8 vl wag @rsddgyAinulsunauniignde g

q

o u o

upalnouduansdl W‘Lﬂ,umammmmwﬂaﬂmaLauLLﬂﬂmammwamumamu‘wa uiansE A inuuuadnda
Ferflvlnvesansdrdyvarnuats egalsfnuasddyinuduiimamndmaiugIuea lnsansdrdyriaid
Ussﬁw%mwiumaﬁﬁmLLuaﬂﬁ’mgué’amsLﬁuLﬁm‘wmmﬁm (Regnault-Roger et al. 2012; Ileke et al., 2014; Liska et
al., 2010; Liska, 2011) LLaxmmamxmammammﬂﬁgLawﬁﬂﬁummsmamquma&g"uumﬁﬂﬁ"aL%aﬁﬂﬁmmia
ﬁaaﬁumsvfﬁﬁwaﬂaé’hﬁaL%ﬂé’lﬂuaﬂwﬁLﬁaﬁmmwﬁ’v%’auﬂamilﬁﬁwﬁﬁmﬁmaﬁﬁwﬁ‘swﬁm (Table 5) Ainuinnsldiou

walganthiuveussmen1ung? 100 waz 200 niusewaniugindes 10 Alansu ansnsadestunmsidiihanediaa

Jeuazdudinaiaduduioiugnla

Figure 6  Percentage of eugenol were found on mung bean which was identified by GC-MS for 0-6 months.
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Table 5 Mean of Callosobruchus maculatus adults and adults’ progeny (F1) treated with Syzygium aromaticum oils encapsulated with freeze-drying for 0-6 months.

Number of

oM 1M 2M 3M aM 5M 6M
encapsulated
clove oil Mean Mean of Mean  Mean of Mean  Meanof Mean Mean of  Mean of Mean.of " Mean Mean of Mean of Mean of
(g¥/mung of adult of adult of adult of adult adults adult of adult adults adult
bean adults  progeny adults progeny adults progeny  adults progeny progeny adults  progeny progeny
10 ke.
0 0 0 222 b 860.8 b 525 ¢ 8143 b 156.7 c 1225.6 ¢ 100.6 b 429.9 c 99.9 b 351.6 c 108.3 ¢ 12.5 ab
50 0 0 1.4 a 03a 17.4 b 09a 335b 10b 30.2 a 85Db 43.6 a 121 b 49.5 b 38.4 b
100 0 0 0.8a 0.1a 79 a 0.3a 16.7 a 0.1a 215a 24 a 285 a 1.2 a 214 a 1.6 a
200 0 0 1.2 a 00a 6.1a 00a 13.2 a 0.1a 26.9 a 34a 223 a 06a 17.1 a 23a
CV. - - 40.6 14.0 17 24 11.8 17.1 10.2 12.9 12.2 29.7 14.0 72.9

* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test (p<0.05)
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Table 6 Seed germination of mung bean was treated with Syzygium aromaticum oil encapsulated with

freeze-drying for 0-6 months.

Number of

encapsulated Mung bean seed germination (%)

clove oil (g)/

mung bean 10 kg.

oM 1M 2M 3M aMm 5M 6M
0 920 a 85.0b 474 b 250b 11.0b 38.0b 45.9 ¢
50 93.0a 88.2 ab 87.6 a 88.4 a 84.6 a 86.4 a 88.0 a
100 83.2 ab 938 a 88.4 a 80.8 a 81.4 a 85.8a 789 b
200 78.6 b 89.4 ab 85.0a 82.2a 81.2a 84.8 a 82.7 ab
CV (%) 9.9 6.1 14.2 12.5 9.0 13.4 6.7

* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test

(p<0.05)

n1svaaasil 4 manaunsianswasutiaySeu Planococcus minor (maskell) udafuiRakeayulns
UssAnsnmyesansanasnityayulnssomasudeySeundanisiiuie
MnnIRAeUUsE A AmvesEsat A InfinlE R haraeBunidieniuen) fifadenmsneveunisudls
(Frdeuly 3) uavthuthaufinnudu 60 Ueuddensnsin waay 30 3unit lunnnssads lukesuftinns (Table 7)

aa |

WU NSIUITT 4 Ao BANUARE Sodium lauryl sulfate (SLS) 3Lt udy 1.25 Wesidud maumammwﬂau 5

a

Wosidud fisnandau 2:1 U511 30 fadanseona wusnuWaBLTeAsT muuwamwuuawam Ao 3.86 AasakNa
5998311 Ae N3NIEN 3 Ao Fanudiaisatnainlumdeninududu 0.5 wWeosidud wau SLS Anududy 1.25
Wosidud 7Nomsau 1:1 Usunad 30 Jadanssona nssuIsh 1 danumigansannagsewiuanududy 0.5 wasidua

ey arsainniuiendenaaadudu 0.5 Wosifus fishsnau 1:1 Usuna 30 fladdnsrena waznssudsa 5 fe
Savusedn USunal 30 Tadanssena WummumaaLLﬂaﬁﬁ%%uumamﬁau Wiy 4.58 28.66 29.91 uay 67.58
fRNONE AINAIRU

KanINAAINUT NsEanuAae Sodium lauryl sulfate (SLS) Aaituty 1.25 wWosidud nautiduansy

ﬂﬁ‘u siasidud LLauﬂ73Q®WUW’JEJﬁ’]iﬁﬂﬂﬁ]’]ﬂiUMLﬁ@ﬂ’ﬂﬁJLsﬂusﬂu 0.5 Wosidud wau SLS anududu 1.25 Wesidud i

Usrdnsnmlumstdamdsutieonanuandeunniian iesmnmdsutanadradsluunagusic fadunaln
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nsdestumenenmvenuatiiedestuarsindeieg Wliduiudngsisnie a1s SLS Wudiudszneudidyues
HARAueIvIIANNAY N WY dYad tendnau nednwenva dauaudRlunisanuseiisin (surfactant) a1ansagise
813l (wax) kagasutiy (emulsifies oil) eanandundeutald vinliinuazaisnie iudesnnsgmelaldasain

v
a 4

Betuaniemdsutsenagadeihndildiwasmeluiian aenadesty Jyaduasamy (2553) Teawd a1
Sodium lauryl sulfate (SLS) Avandudy 1.25 wWedidud fussavsnmlunsldmunuindeutdussozisouts 1
(clawer) Ainuluitvaysinld uazfienuvaendesofliuasdundon duasatnluypdedaiduaseanguinadinm
figuslunissiuuas msediarsddy fo Thymol waz Cavacrol luuFunasnn eansdsnaniinudufivgeiousas
wailothunldsauiuans Sodium lauryl sulfate (SLS) azvilsiiiiudszans amlumsidnmasudaldund u
dlosnans SLS axadelaiiunequinmdsutisonn vildansatalupdeannsaduiugmelauasatsivoundouts
1¢ Wuieaiu Hollingsworth and Hamnett (2010) s18audn nislistunenszimelunguiivnszgadunanivans
Sodium lauryl sulfate (SLS) way n3ndnn3n (Citric acid) wfUszAnsamuind o7 ulunasdrdnmd oudsedu

(Planococcus ficus) wsgansnananiignsiasuiulunsvinluiunaquardaindends vinliufumeussiedusuna

aduargmelaveuniewlelaieyy

Table 7 Number survival of Planococcus minor Maskell (3 instar nymph) after treated with plant extract

at 24 hours

Treatments Survival of P. minor (3" instar nymph)

1. M. cordifolia 0.5 % + G. mangostana 0.5% extracted by 95% 2991 b
ethanol solvent in ratio 1:1 and blower of power treatment at 60

PSI (30 sec)

2. P. amboinicus 0.5 % extracted by 95 % ethanol solvent 28.66 b
and blower of power treatment at 60 PSI (30 sec)

3. P. amboinicus 0.5/% extracted by 95% ethanol solvent 458 a
+SLS 1.25 % in ratio 1:1 and blower of power treatment

at 60 PSI (30 sec)

4. SLS 1.25 %+ vinegar 5 % in ratio 2:1 and blower of power 3.83 a

treatment at 60 PSI (30 sec)

5. Water (control) and blower of power treatment at 60 PSI 67.58 c
(30 sec)
CV (%) 19.0

Means followed by a common letter are not significantly different at the 5 % level by DMRT.
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MsUszdlupan AU a MAUATYaINTEU
Han1snadeunIiuUsEamduialagn1sliraziuunseeniuresusinamesnudiuden dille ndu Ay

U 5a6 wazauvaulags Tnenisiianazuuy 9 point hedonic scale MnaaauI U 25 AU (Table 8)

N I~

WU NISUITN 3 FanisaviumedlaT (n35udsAIvaN) TazkuuaueulngsaaeuINian As 6.60 599893

axa

leun n3sudsi 1 Ae nisdavumeaisadaanluygdernududu 0.5 wWesidud nau Sodium lauryl sulfate (SLS)
ANty 1.25 Wesidud waznssudsi 2 fie n1sdanuans SLS anududu 1.25 Wesidud nauhduaieyndu 5

acal

Wesidud Ao 6.04 uag 5.76 ANEIAU LATNUINTTUIDN 2 Aen1saaniuans Sodium lauryl sulfate (SLS) AsLdsdy
1.25 Wosidust wasnidumeyndu 5 wWesiiud fasuuunnuvevvesdiuion ndu uarsand dedesfignuaziida
uanssvsadnnenABruey esnindumey fosdusznoundnfensathdu (nsezdin) fnduqu vilsdma
sendunazsaviAvesBeu dwnssudsi 1 Ao nsdaviuseasataanluydeniundudu 0.5 Wedidud waw SLS
At 1.25 Wedidud T axlinsuuumiureufisuasuiiudoniunnsennnssiBaauey venaniuludu
Aaidnuazdug wudtlifauuwnndainnssuisauge fuiunisdnnudsasadaanlondeanuduty 0.5

Wesidud waw Sodium lauryl sulfate (SLS) 3elivilianimvesmaySeulasuuwladlUuagiduisensuvesusing

Table 8 Sensory evaluation of Durian after treated with herbal extracts

Treatments Average sensory score
shell flesh odor sweetness taste overall liking

score

1. P. amboinicus 0.5 % 62b 6.6.a 6.3 a 56a 6.1a 6.4 a

extracted by 95%

ethanol solvent

+SLS1.25%

2. Sodium lauryl-sulfate 58 c 6.9 a 57b 6.7 a 56b 58b

(SLS) 1.25 %

+ vinegar 5 %

3. water (control) 6.7a 6.6 a 6.1a 6.9 a 6.4a 6.6 a

CV (%) 9.9 9.1 11 9.7 9.7 9.7

Means followed by a common letter are not significantly different at the 5% level by DMRT.
The 9-point hedonic scale 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike

slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely
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3.2 NaNAATINAYUITY (Output)

NaNAAAIN | | MUY HaNAAT . Vel F1UAZLBUANANER R
V. | x| Fwau| . . LTI
GRHVECN u NTUIT u (wiauuuunangu)

1 aswarwd | 4 Foq | 1. asdAwd 4 Foq | (Feail 1 Ay
msldansaunas pirimiphos-methyl 8051 20 ppm, | 115 @AY
imidacloprid (gu1 25 % WG) 851 3.5 ndy, | gouide nande
thiamethoxam (A38L@03 35 % W/V FS) 8051 2.5 | \numsndanis
wa. uaz imidacloprid BUs1M 70 % WG) 8051 0.1 | Auifen @
n3u Ausrdvnmlunstesiuimdn Mmensdilne | ndudmngfe
weautls ueanuanen uenituides uazuonlen | mihsnuues
naonszEvaaT 10 Wou uarlinuuasiidlmidle | neds
vivsnuliu 8 dai lnsanseuuasiananlaldl | usznouns
wasteiosidudamsenvasinalnaidsdn 1598 Tsaiuiudn
Faail 2 UG 1NWATNT
msldiglulasiou 995 Wasidudlunisidadans | audeu uas
d1lna uazseawts Tuthians 1 du dedlding 9 | gusenaunislss
war 3 Yullmeamsatosiutdnuuasit 2 oliald | daussy awnse
NNsreznIsasule (srevld szezvueu szey | 4w nisdeadu
Anud wazsesiuiuie) dnuuasdng
Fouil 3 wdamaifuiien
nsliotuaugiamifunosssvemungses 100 | Idoehad
wa® 200 niuendaiusiudendnau 10 Alandu | UsgAvdam
ansadesiunazindnfedaudoiluanmlsaiu way | uasdaonsie
mslflouuaugamiunosssventungeaniuiwse
wusiTenlsifinareosifudinnuenveaudniug
fauden Taaunsndnviesiuiamenldinnni
75 Wosiudluynnssuitnaensvesiim 6 Wou uay
wuguealluamsyddninuuumdeniug
den
Sosii 4
msdanuigansainanlupdeormidudy 05
Wasidud mau Sodium lauryl sulfate (SLS) A1y
iudu 1.25 Weddud Aidandi 1:2 Ui 30
fiaddnssona uazthunihauiinnudu 60 Uaudse
M wase 30 3wt HUARTATUsEAVEN NN
figplunsindawmdeut heoude 3) uaslifinasie
AunveamanFeuLasiimezwuuiuiiseniuves
Huslan

2. fuuuy 2. fuuuy

RG] nanfaua

2.1 s¥6U 2| duuuu | 2.1 swdu 2 FUUUY | FUUUU oo

AIAAUIY nAEUIY

2.2 586U 1 FULUU | 2.2 SERU 1 FULUY
viosuRng WosufURng
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3.3 HAANWSILAAYUDIS (Outcome) (§13)

v sda 2 o a4 a v ¢
HARNWSTAATUATS THETEEIT
NEATNT JUsENauNs 1n3v1n13 wagyheuilifettes anunsadnisnisidanseiuies 2565

fnglulasiau 99.5 Wesdud  teuwaUgamidunenssmeniung wldlestumdauuasdngma

maiuies wazansadnantupdouldmdamaeudumiseu (Planococcus minor Maskell) Uuwa

IS

uaans : wadusaiiinainnisiuandn (Outputlusiesen nsdsusUrewandnlugguuuuiilduseloviliogng
NN sensindeunananludianssuiseiiies FaneliAnnisiudeuudas (Change) MUsngdn wazd
ANAIMNLATEEND 9P wazFwinaeu

3.4 HansENUNAATUITY (Impact) (§1%)

AANITNUNNAVUIN Jnnananssny

ATULATYFNA :

AUAIAY

AUAILINADY

=~ o

* nansenv : naussleviTiiintuainnisiUdsunlasmunadng (Results ofthe change) 3vnldag1edniaunasdl
nEngIuUsINg 0 (Evidence-based) Maduiasusia dea oz Aaandey aifaludTualdiay
1ail¢ wansznuenaduldtamauinuaynieay

3.5 msdwasuIdeluldussleyd

WBm/nszuaumskanauuddelulduselenl (Usauuunangiudelszangnisiinanululduselov)

AUAYINTG IAELAT (SEYIATTUTUTIUL) ..o

a813ls5..... (5xunatinanN1sUIUTEU s oBUNO IAAANADENLT). oo
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unil 4 asunanazafiusnena

dyuna
PNNIANTUNITNAGRY 4 MIneaes MelalasinsiasinsidenisanAnugadeanuuadngnaanis

duierlundnnainens szoznainsaiiven 19 wul

- @sakuas thiamethoxam (W@g1) 80151 3.5 N3U way @15914a4 thiamethoxam (ATELYRS 350 Ll
l0d) §n31 2.5 wa. Siuszansamlunistlosiumdadisnsdnilng woauis ueawien ueanuinen wazueniuibey
IFnaenszeznaimafiusne 10 Weu Tnglinuiuasontinuasuuasiiiinl

- @senluad pirimiphos-methyl 8091 20 ppm Lazasaluas imidacloprid 8051 0.1 A3 dusz@nsnin
Tumstlostumdnssndilng woaudls ueamunaem wasueaiudes Idnaonszazainisiiusne 10 Weou Tagl
wuunasrindusondinwarlinuuuasiisln uinvsealeuseniinluioud 10 sasnstiusne sgrdlsinull
WunuasTI ALy

- ansauas pirimiphos-methyl 89571 10 ppm fuszansnmlunisdesiumannienstnalng wen
wils weavwInen wazueaitudes linasnszazamafiusnw 10 Wl TnelintuuassenTinuazuuasiinlug us
wunendeusontisluioud 5 vesmsfiusne wasnunesdoniiialudludioud 7

- asfdadesilnususng 0.5 ndu fisvansamlunisiesiuiidasnennlnn wasuesiludes 14
naBnsTEZANMRAUIE 10 Weu tnglinuwuasseninuazuiiasiiialvg unnuseaut wazueniiousendia
wasnuwasTRRliduA Ao 3 vasnsiiugne

- ansduuamnyiia asidaden wavasiedeuwan Lifinareanusenvessdaiuginilnadesdn

]

a a

nssudnans 1 dusefelulanawszdsnaifussaninmlunmssuauueants Wiy 3 u wagmInuaudiena
Frlwn Faduusasiifienumumuseialulasiauiian dodldina 9 fu

- LauLLﬂﬂﬁgLawﬁwﬁwamzmamuwgﬁ 5751 100 uay 200 n3usiefidenduau 10 Alandu annsadesiu
wazindnseiudedluaamlsuiuliu 6 wou

- LauLLmJégLamﬁwﬂummsmamquﬁﬁmi’] 50, 100 way 200 nSuredTursiuau 10 Alandy a@unsasnwm
Wesdwianuwenliinnnii 75 WesidudlunnnssuiSnaenszeziial 6 Weou

- Wuq%uaatﬂumsﬁw”cyﬁwwuL@Jﬁmﬁavﬁmﬁﬂqﬂﬁ'mammﬂégLawﬁwﬂwammamqu

- ﬂw31/1maauﬂ3xﬁwﬁmwsﬂaamiaﬁ’mmﬁ%ayulwﬁl%ﬁaﬁﬂazm&J?Juw%'é(l,amuaa)‘Lumifﬁ’ﬁmwﬁyal,t,ﬂmﬁau
(Planococcus minor Maskell) Uunavi3sundsnisiiuiien nuin nsdeviusieansatnainluygdonnudutu 05

o ' a

Wasifud wau Sodium lauryl sulfate (SLS) Asdudu 1.25 Wasidus Nonsnatu 1:2 Usunu 30 faddnsnena uay
nndiauiinudy 60 Youdnen19in waay 30 3w {Wuisniivssvsnmuniigalunisindnmasula@ingeu
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