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Efficacy of CuO and ZnO Nanoparticles on Growth Inhibition of
Pyricularia oryzae Causing Rice Blast Disease
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Abstract

CuO and ZnO in nanoparticle and bulk forms were evaluated for the fungal growth inhibitory effect
against two isolates of Pyricularia oryzae (M.001 and M.002) with poisoned food technique at the
concentrations of 500, 1,000 and 1,500 ppm. It was found that CuO and ZnO at < 50 nm particle size showed
better fungal growth inhibition effect than the bulk form of the two chemicals at all concentration levels
tested. In addition, CuO nanoparticle was more effective in inhibiting growth of the two fungal isolates
compared to ZnO nanoparticle. Indeed, CuO nanoparticle at the lowest concentration (500 ppm) showed
84.89% and 97.38% of the fungal growth inhibition against the two isolates, respectively and no significant
difference was observed between the CuO nanoparticle treatment and the fungicide treatment. This research
demonstrates the potential of CuO and ZnO nanoparticles for rice blast disease control.
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e Lsalndvesdnangnies) Pyricularia oryzae dnilulsaddgludaunsaasimansznudesl3uause
wandndvilunn 4 3 Tnsunslonageiis 18% vowmandndiaiammn (Soanes uazamg, 2012) msmuaslsaludvosii
ldnasasasinldBmauastestuihindon fsmuadfnandmanssnudoguamuodlduasdulnasului
daandeumniinslénlivmzan msanUuunsldasieiilagldasieadiifivszansamgsluviinuddavield
asnivasadonaunuiadudnnimadoniieutledamidngrn YagduasiadluguuuueyniaunTugniiu
Ussgndldifiomsauaudeannnlsadiy 1w eynauiludu (Ag) neuas (Cu) uazdeingd (zn) udu (Elmer uaz
Az, 2018) TnsgnuaudRfiivuadnviliausofufuifduiatugdund dmadonafiuussansnmassarsiaiily
miﬁugﬂL%@ﬁ;éﬂm%ﬁﬁuﬁaﬁumiaqmﬂuﬂuﬁu 9 (Elmer uavAuy, 2018) mu%é’aﬁﬁi’mqﬂizmﬁl,ﬁamzLﬁu
UsgdnSamvesansiail CuO uag ZnO lugduuuansieilinsamdivdliszyruwineynia (bulk) wazsunuusyniaunluly
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o1 P. oryzae lolwian M.001 wag M.002 wsnantuinfiuansonislsalniuasldsunmsfigailsnniu
&N Koch’s postulate gmiulflusmAdetd inmsussiduussdvsnmarnailunsdufinaatgduledeniag
3% poisoned food TneldeaTosuue1s half PDA (Potato dextrose agar) ifidunasvesansiadilaun @il cuo
waz ZnO nsamdladliszyruwineynia (bulk) wareyniauluvesa1siall CuO uay ZnO (<50nm) A1NUTEN
Sigma-Aldrich (USA) fiaududu 500 1,000 ua 1,500 ppm aw%u’?uﬂuaﬁL%aiwmmé’umuﬂuéﬂmq 5 fadlunsi
Asnansanuuiadusingudnans 9 wuRluas adnuiifide sasuuRanthems Umsuamammmmmunm 7 u
UuwﬂLaumuﬂuﬂﬂmwaﬂﬂiau lm’mLaumuﬂuaﬂmwawmu) Wisuileufunsissyvesdesiuue1mis half PDA
nanauileinde Inglunsmaaesiomsnauasiaiitosiuidnidosissnisa (Imidazoles + Triazole) NN
ADAMA Agriculture Espana S.A. (Spain) wmwﬂﬁlmmmumﬁmumLGUEJ'ﬁﬂaiiﬂiwm’mm’nmmmu 100 ppm i
THUSeUTUANENINNITAIVAN ITIUNUNITNAGBILUY CRD F1UIU 2 1 9 av 3 91U Auandedifudnsdudanis
Lﬁ]iﬁyLmuimamjaiﬂulmamammeuimsﬂﬂjgjm

o

Woesiduddudansiasauduln = (A-BYA x 100

lng A = Anadeiduringudnandlalativeaiiosiuuemsuauinduisinge
B = AmdaidurnAudnadlalativeatiosiuuemsuanansiadl

MN1TIATIETayanIuwUTUTIU (analysis of variance) uazlUSgulfiguAadeieds Duncan’s new
multiple range test
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NIV UYITANSANATLAI CuO Wag ZnO Iumisjvusﬂy’mmﬁzyl,ﬁuiaL?ziyasw P. oryzae Wui1 ansailits
aosdiaidluguuuuinsamdvdlaiseyrun (bulk) warlusuuuueyniauily (<50 nm) uazynaranduduiiviings
naasuannsdufininaigduloves P onzae lolwian M001 way M002 sililesanansysznouneuasgn
Yranldegraungvaieiiionistestunidalsafia (Borkow was Gabbay, 2005) Tnefianuaunsolunisdudang
WsaivlnvesuunaiiSeuasdesildinlsafivld (Kasana uarvansz, 2016) dnasUsenaudensd 1wy ZnO @unsa
oonguisdudanissenvesaesuarnisaiguesdenainglsafisldvatseiin (He uazane, 2011; Elamawi uazamz,
2016) iflefinnsangUuvurasansiaiinuin syaAuily CuO uay ZnO (<50nm) aunsadudanmaisiyveaduledon
i1 2 Tolmavldfnransadluguuuulissyaynia (bulk) neifiofinrsanainanudidusingn (500 ppm) nudioyaia
uily Cuo aunsadudanmsiatuendulodoslelsan M.001 uaz M.002 I¥gininansiafisuuuuliszyouaia (bulk)
2.64 111 waw 3.09 1wh sy Tusfleyniaunly Zno asnsadudsnaaiguesduledesleloan M.001 uax
M.002 leigandransiedzuunuulaiounia (bulk) 0.88 win uag 0.65 i1 auea s (Fig.1) waiiuszansnmidiutuluns
fudanaaiyduledesvosanailusuuuveyniauludeisufisutusuuuy bulk du oradesnainiiud
FnduitaszrisanainfioyniaunlufugdunEdifsnnntu (Elmer uazay, 2018) Fsdawaliiuseansnmlunsdiudenis
Wigrendesildiniy efudefinsanisiavesmainiinu arsadleyniaulu cuo fuszavsamlunisdudenis
\iywendulewden P, oryzae veuis 2 lolmavldAninasiadioymeuilu zno Tasitszduamududusga (500
ppm) 5uaigmﬂmiu Cuo feddudnstiufsmsisyuenduledesia 2 leluan lnsiadewiniu 84.89 uaz 97.38
wWasiiug auaeiy ImEJNa@"ﬂﬂa'nhjﬁmmLmﬂﬁmaéwﬁﬁaﬁﬁmﬁ”mgmmaauﬁﬁﬂmﬁmmiﬂaqﬁuﬁﬁmL“’?jyaiﬁsnms‘m
(100 ppm) Tusaigfleyniauilu zno ansadudmanaiapdulodormests 2 lolsian Tnsadewidy 59.72 uax
54.18 Wosifusd muddu (Fig.1) egslsfimuansiadusiassiauansUssaninmunnsaiilunisausudesnelsaiie
uRazaUTd AaYu Manjunatha wagaeg, (2018) $1891U4318@7154A CuO ﬁﬂizﬁmﬁmwiumiﬁuE?Qﬂﬁw%zgmaué’uim%a
51 Alternaria alternata TudadaléRnTnansiadl Zno luvaefiawiseaes Choudhary wazae, (2018) $1891W37
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\osrelsaluszang W Lasiodiplodia firaladeayniauily ZnO it Cuo Wudu swiddsiinudn cuo Tu
suuuveymeuluidnoamitazthluldvaunuasied cuo Tusuuuuilivily dustsanusinumsldmaatifanan
TuituiimzUgnamalianuiinaasendsluumasgnld efldunuideiudiaznudt zno fussansamsnit cuo
wingnslsfimuansiadl Zno Semsiinuanansalunisdudinisasyueadenielsalul Snivasiall Zno tisunistu
nzfoulasdiinnuanznssumsemsuazevesanigenini lnednlvelusnedomeiiiliiumssonsulaginlui
Uaense (GRAS) souuwduazdng (Yusof wazame, 2019) Aaduansiall Zzno Fsdidnenmlumsihlulfifuasad
madeniiienslesfuinndngiivdeld

dyuna
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uaz ZnO Tuguuuuoymaulu (<50 nm) fuszavsamnsdudanmaaiguesduladenginhamanillusuuuunge
mdaslalszyaynia (bulk) uasansiadiouniautlu Cuo fussaviamlunisiudinaasyresdulodenginiamad
au1AUILL ZnO
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Figure 1 Inhibitory effect of CuO and ZnO bulks and nanoparticles (<50 nm) on Pyricularia oryzae mycelial
growth. (A) Mean + standard derivative values of percentage fungal growth of the isolate M.001 and (B) M.002
on half potato dextrose agar amended CuO and ZnO in bulk and nano forms. Same letters are not
significantly different as indicated by Duncan's new multiple-range test at P<0.05. Numbers above bars
indicates fold increase between a value from nanoparticle treatment and a value from bulk treatment. (C) P.
oryzae isolate M.001 at 7 days after inoculation on unamended (no chemical) and amended half potato

dextrose agar (CuO and ZnO bulks and nanoparticles at the concentration of 500, 1,000 and 1,500 ppm and
Richguard at the concentration of 100 ppm).



