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Effects of Cold Plasma on Mortality of Adult of Rice Weevil
(Sitophilus oryzae)
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Abstract

The objective was to study the effects of cold plasma on mortality of adult of S. oryzae. The
treatments were arranged in a factorial in completely randomized design (CRD) with 2 factors as
distance between the nozzle of discharge plasma and the insects, and exposure time. For each
treatment, 30 adult insects were used and 3 replicas were performed. The mortality rates were
collected after exposure to the plasma. The results showed that cold plasma affected this insect in
the adult stage by way of the existence of mortality in experimental groups which showed significantly
higher rates (P < 0.05) when compared with control group. After the treatment of the cold plasma
directly to the insects with rice grains at a distance of 4 cm for 30, 60, 90 and 120 second and at 8
cm distance for 120 second, the results showed the highest mortality rate with 100%. Whereas, after
the treatment of cold plasma directly to insects with rice grains at a distance of 4 cm for 30, 60, 90
and 120 second, the mortality found 10.00+3.33, 8.89+1.92, 11.11+1.92 and 17.78+5.09%. At a
distance of 8 cm, the mortality was found at 1.11+1.92, 5.86+1.92 and 6.67+0.00% after exposed to
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cold plasma for 60, 90 and 120 second, respectively. Moreover, the results indicated that the mortality
rates increased when exposed to longer time. However, mortality rates decreased when the distance
between the nozzle of discharge plasma and the insects was no longer. Regarding the comparison of
argon/helium-generated cold plasma, the higher mortality rate after the exposure to the plasma was
observed in helium plasma than argon plasma.

Keywords: rice weevil, cold plasma, argon, helium, mortality

AN

rudusyfiviiddyundmivaueds Tnsamzdmivaulnefiinumsnsieugniduednmdn &
msuslaadusmsndnuaziinisdseonidusiuiuinn Jwdminiinuasnsvnsfuifsmanandioiads
uda inwnsnsaedniniwanasluiulilulsaiu dsanamdelndef ey AsfiasiAat wanslusswinamaif
Snwinandn freusasdnslsniv Idud fensdnn sondrden Adedans weauth wenitudes uasuen
@814 218 (Visarathanonth et al., 2005)
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Tsafuasgydvlaldinedu SufewhnsanauduvenudadldmdeUssana 14 wWesidus (Division of
Rice Research and Development, 2016) n1stdnngasueulaeanlen LLazﬁW%luIMiLﬂuLﬁaﬂauqm LAY
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Figure 1 Diagram shown atmospheric pressure cold plasma device (a) exposes directly to insects in

container without rice (b) and with rice (c).
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MMnsnaasaduieliunsnaaesiresiulaldiglunisasramataundu 2 vila loua Arwersneu
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PMNNINAFRUNAVRINANEL LT URBNTANEVRIR 191l Us L MALTy nudnanauduiinade
nsnevesisnsdinluszegduinte TnsdwmaliAnsnnameiunnitgeaugalunnniasndede
Todfayn19add (P < 0.05) Tnedlelimanauifuiuunasiissozsing 4 wufiwns a1 30, 60, 90 wag 120
T nUIendsIInnIaaes 24 43l THASRsINITAEYDLALTIAY 100.00£0.00 WasLdus N
dranan Weldnanaunfuiuuuasiissezing 8 wumuns Aaan 30, 60, 90 uay 120 Juft wuinnnendsan
N3R89 24 T9Tue THA18RIIN1TA VB ILUANYI U 83.33+0.00, 96.67+0.00, 97.78+1.92 wag
100.00+0.00 Wasidus mudsu Wielinaraufusuuuasfissozing 12 wufiwas a1 30, 60, 90 way
120 317 wumendiainnimeass 24 $alus TAensInIanevesuNauiify 23.330.00, 32.22+0.19,
33.33x0.00 kag 40.00+0.00 Wasidud aud1du (Table 1) ﬁy’aﬁmﬂm'iLﬁUNam‘imamﬁﬁzmwm 24 ey
48 Fluanendsnsliwanasduilinasnsinisaeiliunnanaiu

Table 1 Direct effect of areon-generated cold plasma on morality of adult Sitophilus oryzae without

rice.
Distance Mortality rate (%) +£S.D. after indicated exposure time (sec)
(cm) 30 60 90 120
4 100.00+0.00 g 100.00+0.00 ¢ 100.00+0.00 g 100.00+0.00 ¢
8 83.33+0.00 e 96.67+0.00 f 97.78+1.92 fg 100.00+0.00 ¢
12 23.33+0.00 b 32.22+0.19 ¢ 33.33+0.00 ¢ 40.00+0.00 d
Control 0+0.00 a 0+0.00 a 0+0.00 a 0+0.00 a

Means followed the same letter are not significantly different at £ > 0.05 by LSD.

NavRINAEN T URDNTIMNBVDIA999 T Tud 28NS

PNNINABBINUI Naguduiinanan1saevesssnediluszoedndude Insdwaliiinng
mefsnnigemuasluuasiudodsddodfaymnaada (P < 0.05) Tnewlelvimanauifudumsnaing
Tusveziufiute fiszezrng 4 wuRns Wuszezian 30, 60, 90 way 120 Uil nudn Aendsannsii
WAAUILTU TONTINITNEVDIR29929T 17T UTzoEAA UTe 10.0+3.33, 8.89+1.92, 11.11+1.92 was
17.78+5.09 Wastdus audsu dioldnanaunduiussssdnlussesdufuiofissosring 8 wuiwns Hu
SEEEIa7 30, 60, 90 war 120 FUNT WUI NeRSRINATIENAIENLEY LRRTRIINTTANEVBIR999T 1 T
szevdudnTy 0£0.00, 1.1141.92, 5.86+1.92 way 6.67+0.00 WUasidudmuaisu ielrwaraunfutugis
nelussesduduieiiszozring 12 wuiwes Wusvezian 30, 60, 90 uaz 120 3undl wuinAEUdIRIN
mslimananfu lHsnsnnsmsvesiiansdinlussosduiaiominfu 040.00 Wedldudianun (Table 2)
WinnsiiunanIsaaesitaan 24 uas 48 Falusnendenislinanauduulinasasinisneils
LRAAINAY

Table 2 Direct Effect of argon-generated cold plasma on morality of adult Sitophilus oryzae with rice.

Distance Mortality rate (%) +S.D. after indicated exposure time (sec)
(cm) 30 60 90 120
4 10.0+3.33 ¢ 8.89+1.92 ¢ 11.11£1.92 ¢ 17.78+5.09 d
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8 0+0.00 a 1.11+1.92 ab 5.86+1.92 abc 6.67+0.00 bc
12 0+0.00 a 0+0.00 a 0+0.00 a 0+0.00 a
Control 0+0.00 a 0+0.00 a 0+0.00 a 0+0.00 a

Means followed the same letter are not significantly different at P > 0.05 by LSD.

PNMIRaRIRavesNaaLLiuRansmeveIR st lusT s AN Te wulwanaududawaly
\AasmsnmImevesissndluunamiagudduanssiuynniuauegaiited iy Fiaenndostu Nasr et
al. (2020) fivhnsAnwdszdvsnmuesmanaunuseunasdnslsaiv 3 wiln fe uend1nutand (Sitophilus
granaries), 1anU1Ua9n (Rhizopertha dominica) wazuenauts (Tribolium castaneum) wuinneliiia
Sasnsmevestant 3 winlusrezdduteuiu definsaniiledovesszernmmsliwarauniuse
Frendnnuisssznaiinadenisne lnedledfiuszeziatlunslinaanidunusnsnisnevesiiams
F1finTy (Figure 2 (a)) Feaenndaaiu Sayed et al. (2021) AhAsAnwIUsEaNEAWveINAN@A DL EN
wila (Tribolium castaneum) wuiwanauiinasion1smevesweauilufintudleiuszoziainisldnanau
wuitu Fauandiiiulddleunaddfunanszmuanoyyadassnnaauiudussozinauiutu avdee
fensmefifitanniy Wednwszezvhasswiraeriniusmnsdnmuininadesasinsmevedag
199 Tnedasnismevesiandnazananiiesseyissminafudntussnudinty (Figure 2 (b))
wansliiuinnislinanauibuiissoglndfuunasardmwaliuadldSunansenulnonsaainoyyadassi
Aatuldanin veilidedewuadudiudBsenanaunidu avdwmaliinsasnsmeiianasesrminlu
yviaiiudisleisuiumsssauBausasiliidnienaraundulasnssdadamundullfimsiiinuzvuey
funasiuagiliAansuatmanauibudewamasnaununginssunsnauvivesuadduduiied wie
wanaudu msdnwadsideindunisinelududulussduiesdfifinisviidy uasfuindumsdnuna
vemanaudusemsmevesiisndfundusnlulsamdlvewarlan iWeduussdnsamveananauifu
femsmdnssnstniy Suduiissded nuniiuiudelade wavannefimanzaududu q wu Sua
Wudnvemanain Shsnistnavestine andildlunislsmanaun LLaxgiJLLUUﬁJaam%uzﬁi%’Uﬁﬁ;LL@Jaaﬁm%’u
nsnaass Ludu amaz‘ﬁmmzauma’wﬁ%qﬂﬁﬂﬂLﬂusﬁayjaiumiaanLLUULﬁaa%’Nm%"aa Jewanaundu
aunuulunsmannsssdnsiely
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Figure 2 Relationship between exposure time (a)/distance (b) and mortality rate after insects exposed

to cold plasma.
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navasriavasinefildlunisadrananaundusouuas
derFeuiisuviavesiedililunisuannananidu 2 via liun e1ineunazdiden lunismunu
Fraet1afiszezing 8 Wwuiuns Uy 30 3und wud anendsannislinanaudulaenss Tedasanis
mevosnsnstlussesiufiuTeRanintu 76.67+3.33 uaz 82.22+1.92 wWasidus audisu dmsunis
neaesiiinsdudnaclunauiuuias udszaudeienanaun iszesng 4 wuimns win 120 3undl wue
ShsnseeasiaendlussesiuiuTendswindu 11.1141.92 uag 15.56+1.92 wWedidus audisu
(Table 3) Inefinnuuansnsegsiifod ey (P<0.05) Welfisuiuyarunu Feaenndosiunuideves Sayed
et al (2021) in1sAnuUssavEnmussnatausenIsaneveatenwils (Tribolium castaneum) Taefinns
TfwendneunasBidulunsdaunsizsinataun nnsAneauanuAeBdedliUsEansawininAne
ansnowguiy Jaworek et al. (1996) Tonansliifurmmarauiindnldaindideuansaasundaddaseedig
maedivesingfifiensueuussdusznoy 1wu wedwes uavansussnoumanlelasensuou nalndenanni
o199zt uldfiunuduveiudidveuas lefsenunuinudsmedifad uuuaissznoy
lelasasuau dulatuiifussdusznevvesdumfifaiiviedusnaneuuas eraviliAnnmenmagade
wazlAnnsmeluuadly (Chapman, 1998) uenanilgmuimnanaininasessuuuszam uazndnile
Uszamvasuuas TasagiianisnssduliiAnnismevausseseteavaesszuuiogsraiiies (hyper
excitability) dsnaliiAndnsnunueddy uaznsgdeunluusaaiugedu wilddmadsuuw
1lasansuauluduaimia (Donohue et al, 2006) nanaududsneliiAnnansiadoneendadu (oxidative
damage) Tuszy vé'fwuawumﬁLgaﬂawaﬁuﬁuLﬁa (Abd ELAzZiz et al., 2014) aghdlsfinuvfinvesfineiilily
nnsadrananaufusy danasrioUIunnveseyyadasy (free radicals) Iuiﬂmiaamﬂﬂm,l,im (reactive

U
v v
o o

oxygen species) mﬂﬂamaaaaaﬂmmﬂmmu JedwaliAnnsmevesuuasiiuansaiu wiadl Wuegiu
‘U‘uiﬂLLﬁSiSEJSﬂ’IiLﬁ]‘iEQ‘UEJJLL@JadWU’]SJWl@ﬁEJUWJEJ (Kwon et al,, 2019; Sayed et al,, 2021)

Table 3 Mortality percentage of Sitophilus oryzae caused by argon/helium-generated cold plasma.

Gas type Mortality rate (%) (without rice)  Mortality rate (%) (with rice)
Argon 76.67+£3.33 b 11.11£192 b
Helium 82.22+1.92 b 15.56+1.92 ¢
Control 0+0.00 a 0+0.00 a

Means followed the same letter are not significantly different at P > 0.05 by LSD.

ayunanIsAnen

Tnmsveassasiuliudessnnildidnaslssunaaudulaensedissozig ¢ wufiuns
unan 30, 60, 90 way 120 FuTt uazsrezing 8 wuRwes Wunan 120 Juniitu MliAnnsaneveds
atngeiiga AeviliAnnisne 100 wWesidud vusfidevdsesansdiludnas udliwaraundud
sporine 4 wuRmes Wunan 30, 60, 90 wag 120 Junditu v‘iﬂﬁéﬁmaeﬁnlﬁmmsmaﬁqqﬁqmLszj'uﬁ”u WAL
ASRIINISANETeILNafitesndn e 10.0, 8.89, 11.11 way 17.78 wWesidusnuasu YonandSmuINnIg
meveidnansinty Wessernainslrmarauduiiuay Tumendufunsaevesdnndnanauile
svezvhesywinsdnuaruiaafiaty anmsiieufisurinvesineildlunisnaawanaudy 2 via léun
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