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Effect of fungicides on the growth of rice pathogenic fungi
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undngia: MeAneidiagszasditalssiiunaresansiaiiilasiuidadesiauungadu ldud carbendazim
(500 pg/ml) tricyclazole (375 pg/ml) thiophanate-methyl (700 pg/ml) wa difenoconazole (0.25 pl/ml) wazANTLAN
wuudNEa TAwn edifenphos (0.768 ul/ml) mancozeb (2,000 pg/ml) copper hydroxide (770 pg/ml) Wa iprodione
(500 pg/ml) ﬁi@ﬂ’]ﬁ‘gué’\iﬂ’]ﬂ@?‘ﬂ&m'ﬂ%ﬁuslﬂL%I@?WZWLﬁﬁﬂﬁ‘ﬁﬁﬂﬁﬁﬁﬁmiﬁuﬁ Curvularia lunata (CUR) Bipolaris
oryzae (BIPO) Bipolaris sp. laltian BSK1 (BIP), Fusarium sp. lalaiam FSK1 (FUS1) wazlelaiam FSK2 (FUS2)
AW [ﬂIﬁﬂLNﬂﬂﬂ’]\‘i Magnaporthe grisea (MAG) mmm‘imiw LL@“’ Rhlzocton/a so/an/ (RHI) mmm‘immﬂu LLm
nageLlnLAtTaL LA ITIANENIAT W ma?u,‘uummmaummimmmmm@ CUR BIPO uaz BIP m‘wm
1§ul difenoconazole Taefinnssudawini 95 100 uaz 90% ALANFL mummuumummmmmmﬁ?maﬂm
e CUR BIPO waz BIP 14 100% lduri mancozeb uaz iprodione maﬁﬁu&qmﬂﬁmmmﬁa FUS1 uay FUS2
Winrfu 100% 1éun carbendazim thiophanate-methyl WA mancozeb maﬁﬁm%\imm?mﬂmLéiusl,m%@m MAG
Winrfu 100% @A carbendazim thiophanate-methy! difenoconazole edifenphos Was mancozeb asadiud
mm?mﬂmt,%ﬂ RHI winfiu 100% 1#un carbendazim thiophanate-methyl edifenphos mancozeb waz iprodione
Adagy: lsawdasig lsalud Tsantuluudis prsdnuasiadlindaden tricyclazole

ABSTRACT: The objective of this study is to evaluate the effect of fungicides (systemic: carbendazim (500 ug/
ml), tricyclazole (375 ug/ml), thiophanate methyl (700 y g/ml) and difenoconazole (0.25 u1/ml), contact: edifenphos
(0.768 ul/ml), mancozeb (2,000 pg/ml), copper hydroxide (770 pg/ml) and iprodione (500 pg/ml) on inhibition
of the growth of important rice pathogenic fungi including Curvularia lunata (CUR), Bipolaris oryzae (BIPO),
Bipolaris sp. isolate BSK1 (BIP), Fusarium sp. isolate FSK1 (FUS1) and FSK?2 (FUS2) causing of kernel spotting,
Magnaporthe grisea (MAG) causing of rice blast and Rhizoctonia solani (RHI) causing of sheath blight. The test
was done in culture agar added with the fungicides. The results showed that systemic fungicide, difenoconazole,
was the most effective to inhibit CUR BIPO and BIP with inhibition of 95, 100 and 90% respectively. The contact
fungicides that had completely inhibited the growth of BIPO BIP and CUR were mancozeb and iprodione. MAG
was completely inhibited (100%) by carbendazim, thiophanate-methyl, difenoconazole, edifenphos and mancozeb.
Fungicides that completely suppressed the growth of FUS1 and FUS2 were carbendazim, thiophanate-methyl and
mancozeb. Fungicides that completely inhibited the mycelial growth of RHI were carbendazim, thiophanate-methyl,
edifenphos, mancozeb and iprodione.
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= a 1 1 \'-: dl A ¥
Hnanansalinnngn amndrdyaetiaidulse
Mnnannidas Tawn sawannng (kernel spot-
ting) ANIaIMANYTie W Curvularia lunata
Bipolaris oryzae (syn. Helminthosporium oryzae)
Bipolaris spp. W% Fusarium spp. vl Temlusd
(blast) NI Magnaporthe grisea (anamorph:
Pyricularia grisea) Teanuluw it (sheath blight)
aMniEa Rhizoctonia solani tlaqiiunisilaaiu
fndalsadadendldansiaiie Hasaniuiilgn
Hawalug/asazaandenisaaunulsa weinasld
NAy 1 aa Wy 1% pr \
asaiilignds laun nasldanslimunzausie
¥ Y ﬁ
ana (Genus) 1894@8l9A LazNITIdATLLILART
Mianseenyvs (active ingredient) enaHinLAen
4 @ o qnd o X
sattiaaiunaiuu vinldimeian1snesn d411n)
X . M
waniinlifldaunsnaruaunisszuinaedlsnls
wazdailunisivusununsnasansae anviaiaas
FUNAMINNFEUNILINN (cross-resistance) $2194
naNu93a191ANLA (Taga et al., 1979)

Table 1 List of rice pathogenic fungi used in this study.
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U ';‘/ U 1 2
wuanslunisuiilywinishesn 1aun nsld
A1988NONBANNGNAANUARLITU LazFHaIAnil
9ANLIAsFanTsResnAlaNse9a 1wl FRAC
(2012) NsAnEURIRgLsraANetlszilunazes
ANINNARTRINTNLITINNANTA (contact) LazaA
= B P S a [y X
3 (systemic) NlgnaduanisazyretduleTe
g8 lsadasine nelfaninwiesdiRnas

A8N19ANEN

\RasIENUALTATRITI

X y o X X

aasamnlsad1alunisdneil ueniaann
Fudalugn1ngssnTnd (Table 1) wazAnLaante
THannRun1Inagaunisnalsa (pathogenicity
test) {PEIAENITALIWAN NS Potato dextrose agar
(PDA) ﬂuﬁ@qm‘mgﬁ 25 + 2 °f 1{luaan 5 31 ann
1t cork borer IUNALEUENARINATN 5 HH. K1

a pRp o a s X

lwzavTLTnunNUasasdulanmsy dnemu
% % v dld o
uasuuluressuinanienglszann 60 4 uay
pavagaunIaiinlsAndIanlgnimadunan 7 5u

Pathogen Source of isolate

Disease Location

Curvularia lunata (CUR) infected seed

Bipolaris oryzae (BIPO) infected seed
Bipolaris sp. isolate BSK1 (BIP)
Fusarium sp. isolate FSK1 (FUS1)

Fusarium sp. isolate FSK2 (FUS2)

infected seed
infected seed
infected seed
Magnaporthe grisea (MAG) Infected leaf

Rhizoctonia solani (RHI) infected sheath

Kernel spotting Mueang, Khon Kaen

Kernel spotting Mueang, Khon Kaen
Kernel spotting Mueang, Khon Kaen
Kernel spotting Mueang, Khon Kaen
Kernel spotting Mueang, Khon Kaen
Leaf blast

Sheath blight

Kosum Phisai, Maha Sarakham

Mueang, Khon Kaen
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L‘f?;mt.%ﬂmmtwﬂmuumms PDA 1l
NN 25 + 2 %1 flunan 5 U ANl cork
borer AUIAEUNIAUETNAIS 5 WA, A28
mmmmﬂmwmlﬁuiﬂmim mmuqumuu
81117 PDA wmaumimum@mmmﬁfﬂummﬂ
Tneldpnnandadugegamafiaanssy arntui
L%ﬂ‘ﬁ'a‘mmﬁ 25+2 g \lunan 7 4 tuiinaue
Futingudnanalalataeaduleds 2 d1u v
Hm%&mnﬁu rﬁ‘hmmmmﬂ%um’miﬁuﬁzqmﬂ@,m
P = (C-T)/C x 100 Tpt1 P = wlefdusnnaduda
C = Wuihaudnastalatlunssudinunn uas
T = Wwhgudnanlalaiilunssuisnasey

Table 2 List of fungicides used in this study.
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fJNLLNumimmmLLUU@ﬂummumiﬂi(Completely
Randomized Design: CRD) n3suaadey lawn
81913 PDA TIHENENTIATIANWIL 8 T8l Fasne
azi8enlu Table 2 uaznssudsaruAn THwn a1wns
PDA filallfuanansiadl nnnssdasinimmasey
3 41 AAzinaLLlssudaea ANOVA uax

AAIZFANNLANFANITIBIANLRALAEAT Duncan's

Multiple Range Test (DMRT) Taaldlisunsu

AgHRADA SPSS v.19 for Window

Common name Concentration Chemical group Systemic/  FRAC  Risk of resist-
non-systemic  code ance
Carbendazim (WP) 500 pg/ml benzimidazoles Systemic 1 High
Thiophanate-methyl (WP) 700 pg/ml thiophanates Systemic 1 High
Tricyclazole (WP) 375 pg/ml Triazolobenzo- thiazole ~ Systemic 16.1 Not Known
Difenoconazole (EC) 0.25 pl/ml triazoles Systemic 3 Medium
Edifenphos (EC) 0.768 pl/ml phosphoro-thiolates Contact 6 Low to medium
Mancozeb (WP) 2,000 pg/ml dithio-carbamates Contact M3 Low
Copper hydroxide (WP) 770 ug/ml inorganic Contact M1 Low
Iprodione (WP) 500 ug/ml dicarboximides Contact 2 Medium to high
NANNTANEN hydroxide ansTigiudade BIP windu 100% léuA

mavagaulsransnwaasssiaiifanida
sansiasaandasaiualsadig
anaAiusazaiin ﬁﬂizﬁmaﬁmwﬁug‘imm?cy
seaduledenammlspdnousiazaiiauansnaiu
paandly Table 3 mﬁa"’u&qmnﬁmmmé@
CUR 1§ 100% wutanzluansuuududa liwn
mancozeb Wa¥ iprodione anafisudiade BIPO
Wi 100 % e a1suuunATia difenoconazole
LAy LUUANNE mancozeb WAy iprodione 784

11 lAun a1suuududa edifenphos Waz copper

A17UUUANER mancozeb LAy iprodione a9
fufade FUST uaz FUS2 14 100% wulugns
LLUU@@%N carbendazim WAag thiophanate-methyl
LAZLULNE mancozeb ansTiduiaide MAG
Winfy 100% AuA ansuuLgadis carbendazim
thiophanate-methyl WWa¢ difenoconazole LAY
A17uuuduia mancozeb Way edifenphos s
dudade RHI winfu 100% léur ansuuugads
carbendazim WA thiophanate-methyl WAL

o

AuEld edifenphos mancozeb LAY iprodione



530 winnEm? 41 Ui 1: (2556).

Table 3 Inhibition of rice pathogenic fungi by different fungicides in agar medium.

Inhibition (%) "

Fungicide
CUR BIPO BIP FUS1 FUS2 MAG RHI
Carbendazim 30f 4d 4d 100 a 100 a 100 a 100 a
Thiophanate methyl 1949 0d Oe 100 a 100 a 100 a 100 a
Tricyclazole 48 e 17 c 11c 45d 30e 69 c 0d
Difenoconazole 95b 100 a 90 b 91b 91b 100 a 87 Db
Edifenphos 84d 93 b 86 b 71¢c 78d 100 a 100 a
Mancozeb 100 a 100 a 100 a 100 a 100 a 100 a 100 a
Copper hydroxide 88 c N0 b 88 b 70c 83c 73 bc 60 c
Iprodione 100 a 100 a 100 a 71¢c 77d 77b 100 a

Y BIPO : Bipolaris oryzae, BIP : Bipolaris sp. isolate BSK1, CUR: Curvularia lunata, MAG: Magnaporthe grisea, FUS1: Fusarium sp.

isolate FSK1, FUS2 : Fusarium sp. isolate FSK2, RHI : Rhizoctonia solani

Means within a column followed by same letter are not significantly different at P<0.05 by DMRT

a L4
dgduaziansal

mum‘jLLmJ@m%mﬁ'ﬁ'ﬂu%ummm’@L%@
anlen 1#un carbendazim uaz thiophanate-
methyl %aﬁm@f}iamiﬁué’qmuﬁmmmL%faiwﬁ'zﬁw
adefla (hyaline) léun FUST FUS2 MAG LA
RHI Tuanus?t difenoconazole ﬁuéﬁmm@?mmm
L%mﬂﬁwmmﬁm (broad spectrum) AUUNITHD
nsldaauniuans carbendazim AL thiophanate-
methyl SNLﬂumﬂuﬂ@N Methyl BenZ|m|dazo|e
Carbamates ‘vmmmLz\mqmmmimmmm@m
LardaiaanuideefiaziinAanuduniudis
(cross-resistance) iwd’]qmamﬁﬁlﬂumm%ﬂlu
mﬁu*ﬁ (FRAC, 2012; Brown et al., 1984)

mmmuﬁuﬁ@ﬁﬁu&uémwmﬂuiﬁmmﬁm
A2 mancozeb f«]\'ﬂfnLW@ﬂ@Nﬂun’mﬂmemm %
NItz ING @ﬂmumwmmmmmm@m
fv«mmm:mz‘lmmmummuuqmaﬁu Videanshdl
mmﬁm&i@ms’g@mqq ietlasfunisaesn B
w9 edifenphos %ﬁﬂa:z‘?w%ﬂ’]wﬁufiﬁm?lﬂ?a&l
99938 BIPO uar MAG 147 usinnsldnisanil
Aannsiesn (Hesanniisaannishennteade

¥ 2 e uazfaEunudnusie iprobenfos 181
(Annamalai and Lalithakumari, 1992; Kim et al.,
2008) 419 iprodione fudfdefiaiealefiiduy
14un CUR BIPO waz BIP 147 usnnsldseiies
e anasin iR saaanld (Solel etal.,
1996; Hamada et al., 2011)

lunsnagevil e MAG gﬂﬁﬂéﬂm
tricyclazole (375 pg/ml) l#Neg 69% Serghat
et al. (2002) wu31 N5l tricyclazole [nds 300
waz 750 pg/ml anrdNguusaasisald 75 uay
100 % AsAFY FerhAeinfudeinnmmagey
13¥&N3N1NU29419 tricyclazole fan1sALANTsA
TudluszauFaunnaassiall

LANANSA19DY
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