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Efficacy of Fungicides to Control Rice Seedling Rot Disease and
Effects on Antagonistic Microorganisms
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Abstract

Rice cultivation with a seedling transplanting machine is often destroyed by pathogenic fungi such
as Curvularia lunata, Bipolaris oryzae and Fusarium spp. Rice seedlings are infected with fungi, resulting in
abnormal seedlings that are not suitable for transplanting. This research aimed to test the effective fungicides
registered by the Department of Agriculture to control rice seedling rot disease, for proper application and
to investigate the effects of fungicides on antagonistic microorganisms. In 2022, fungicide efficacy tests were
conducted at the Chai Nat Rice Research Center under greenhouse and rice seedling nursery conditions.
The results found that seeds were soaked, coated by fungicides for 12 hours, sprayed fungicides on the
seeds with fenbuconazole 24% W/V SC 8-40 ml per 20 liters of water and hexaconazole 5% W/V SC 4-20 m|
per 20 liters of water could reduce the disease incidence 71.55-83.88%. Both fungicides could be used as
alternative fungicides to replace carbendazim 50% WP for further recommendation to farmers. Study effects
of fungicides on antagonistic microorganisms on PDA and NA, the results showed that fenbuconazole 24%
W/V SC, hexaconazole 5% W/V SC, carbendazim 50% SC and metalaxyl 35% DS effects on mycelial growth
of Beauveria bassiana, Metarhizium anisopliae and Trichoderma harzianum. Metalaxyl 35% DS also affects
the sporulation of T. harzianum. All fungicides did not affect the growth of Bacillus amyloliquefaciens.
Keywords: rice, rice seedling rot disease, fungi, fungicides, antagonistic microorganisms
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Table 1 List of fungicides for control rice seedling rot disease under greenhouse conditions

Common name

Active ingredient

Recommended rate Efficacy rate

/20 litter water ppm /20 liter water

azoxystrobin+tebuconazole 12%+20% W/ SC 10 ml (160 ppm) 100 6 ml
difenoconazole+propiconazole  15%+15% W/V EC ~ 10-15 ml (225 ppm) 100 7 ml
epoxiconazole 7.5% W/V EC 40-60 ml (225 ppm) 100 27 ml
fenbuconazole 24% W/V SC 30-40 ml (480 ppm) 100 8 ml
mancozeb+metalaxyl-M 64%+4% WG 80 g (2,720 ppm) 500 15 ¢

flusilazole 40% W/V EC 10 ml (200 ppm) 100 5ml
flutriafol 12.5% W/ SC 160 ml (1,000 ppm) 500 80 ml
hexaconazole 5% W/V SC 20 ml (50 ppm) 10 4 ml
tebuconazole 25 % W/V EW 20-25 ml (313 ppm) 100 8 ml
thiophanate-methyl 70% WP 30 g (1,050 ppm) 500 14 g

carbendazim 50% SC 30 ml (750 ppm) 750 30 ml

(Source: ANNNA LLATZATLY, 2565)
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W/V EC manuLdudu 100 ppm Fazay 18.71 @19
tebuconazole 25% W/V EW aanuidudu 100 ppm
fauay 21.81 419 flusilazole 40% W/V EC 8R9LUzN
fasiny 24.16 @19 tebuconazole 25% W/ EW 85131
WUl fauay 24.66 Waza1s fenbuconazole 24%
W/V SC auidudy 100 ppm Faeay 36.09 WA
Use@ninwandnanailTauiey carbendazim 50%
SC 8mIUzUN (Faelay 49.45) mNaAL (Table 2)

NNINUATLNAANUTTNIRIE41T mancozeb+
metalaxyl-M 64%+4% AuLdNdL 500 ppm LaZamIN
wuzt wuiislsanduinlesigatetas 18.65 309
a911 lAun @19 difenoconazole+propiconazole
15%+15% W/V EC A21ududi 100 ppm (Faeaz
30.86) @17 flusilazole 40% W/V EC A uidindu 100
ppm (58t 38.04) @19 tebuconazole 25% W/ EW
ANLANdY 100 ppm (Faaas 38.80)LAzdNs
hexaconazole 5% W/ SC 8n5u1ziin (3aaz 40.74)
ATNAAL %aﬂizam%mmumimu@mimnfo’ﬁL‘Liﬂ
AnInannTauiay carbendazim 50% SC 6m31
WzU (Feeay 38.56) (Table 2)

217 epoxiconazole 7.5% W/ EC 417 mancozeb+
metalaxyl-M 64%+4% WG 417 flusilazole 40%W/V
EC @17 tebuconazole 25% W/N EW @17 difenoconazole+
propiconazole 15%+15% W/V EC @17 fenbuconazole
24% WN SC uazdns hexaconazole 5% WA SC &
ﬂizam%mwlumiﬁu&L%@ﬁmm&ﬁmm’f%m
C. lunata, B. oryzae, F. incarnatum Wa< F. fujikuroi
wnndnferas 80 TuanmieedjiFEnng uazanin
19930UNAARY (ANNNA wazAnLy, 2565) Tnelifing
NILNLAAAINNNAN UazNITATALTRTIaFAUNAT L6
andayanisdniangsvideudnfaananinousinig
Auunansnidndngngaasanninglslszyan ans
epoxiconazole 7.5% W/V EC 419 mancozeb+
metalaxly-M 64%+4% WG 417 flusilazole 40% W/V
EC 419 tebuconazole 25% W/V EW Wazd1s
difenoconazole+propiconazole 15%+15% W/V EC

Wugnsdnanenisneuaedsen1svie (WeeN Lazisen,
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Table 2 Percentage of rice seedling rot disease incidence in RD41 variety, under greenhouse conditions at

Chai Nat Rice Research Center, January-April 2022

Fungicide Seed treatment Fungicide-mean
soaking seeds spraying
azoxystrobin+tebuconazole 100 ppm 40.07 bedef’A 47.86 cdeA” 43.97
azoxystrobin+tebuconazole (recommended rate) 28.86 abcdA 55.79 efB 42.33
difenoconazole+propiconazole 100 ppm 43.73 cdefA 30.86 bA 37.30
difenoconazole+propiconazole (recommended rate) 32.27 abcdeA 48.93 cdefB 40.60
epoxiconazole 100 ppm 18.01 aA 49.38 cdefB 33.70
epoxiconazole (recommended rate) 15.18 aA 46.95 defB 31.07
fenbuconazole 100 ppm 36.09 abcdefA  48.14 cdefA 4212
fenbuconazole (recommended rate) 49.03 defgA 46.46 defA 47.75
mancozeb-+metalaxly-M 500 ppm 18.65 aA 18.65 aA 18.65
mancozeb+metalaxly-M (recommended rate) 18.65 aA 18.65 aA 18.65
flusilazole 100 ppm 18.71 aA 38.04 bcB 28.38
flusilazole (recommended rate) 24.16 abcA 52.51 defB 38.34
flutriafol 500 ppm 57.26 fgA 60.87 fgA 59.07
flutriafol (recommended rate) 55.44 fgA 56.18 efA 55.81
hexaconazole 10 ppm 44.04 cdefA 44.76 cdeA 44.40
hexaconazole (recommended rate) 50.57 efgA 40.74 bcdA 45.66
tebuconazole 25% 100 ppm 21.81 abA 38.80 bcB 30.31
tebuconazole 25% ppm (recommended rate) 24.66 abcA 47.28 cdeB 35.97
thiophanate+methyl 500 ppm 51.76 efgA 48.66 cdefA 50.21
thiophanate+methyl (recommended rate) 48.62 defgA 55.23 efA 51.93
carbendazim 49.45 defgA 38.56 bcA 44.01
control (water) 68.07 hA 68.07 gA 68.07
seed treatment-mean 37.05 45.52 41.29

CV¥ =21.73%

"Means in the same column followed by the same lowercase letter are not statistically different by DMRT at
95% confidence level

“Means in the same row followed by the same capital letter are not significantly different by LSD at 95%
confidence level

¥ Percentage of rice seedling rot disease incidence between means of fungicide or mean of seed treatment
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1. non-germinating seeds

2. diseased seedlings

3. healthy seedlings

Fig. 1 (a) Efficiency testing of fungicides to control rice seedling rot disease in Khao Dawk Mali 105, under

rice seedling nursery conditions at Chai Nat Rice Research Center (b) Rice seedlings aged 14 days

after germination randomly sampled from seedling trays in all treatments. The size of the sampling

area is bx5 cm with following characteristics: 1. non-germinating seeds 2. diseased seedlings 3. healthy

seedlings

2562) fatu AdmdenantzanIfisr Al
nsrauanlsandiuarliifluansdaunnenisinau
yasanlsvie laun @13 fenbuconazole 24% WA SC
waz@"7 hexaconazole 5% W/V SC lunageyulugnin
ulasumnnang

2. dsz@AnsEnInwansiasnuniantiasinanis
AruANlsAnan luaN WLl aIUIAaDS
NINARaLLszAnsnInasasiun1nE@aFe

v ' ¥ o o a
m@muqu‘ﬂmﬂmLuwmmqwuﬁqmqmaﬂum 105 11
v a . o v
LUAUNIZNANT AN INATUAY (Fig. 1a) nagmwiznan

ar

14 Ju wusunandalanwusmaanuginaldsen fu
nandulsananidn wazsunandnd (Fig. 1b)
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Table 3 The average percentage of rice seedling rot disease incidence in Khao Dawk Mali 105 variety,

under rice seedling nursery conditions at Chai Nat Rice Research Center, tested in July, August

and September 2022

Fungicide Soaking seeds  Spraying  Seed coating Fungicide-mean
fenbuconazole 100 ppm 7.83a"'A? 7.06 aA 6.57 aA 7.16
fenbuconazole (recommended rate) 10.45 aA 6.98 aA 5.92 aA 7.78
hexaconazole 10 ppm 7.15 aA 8.85aA 7.73 aA 7.91
hexaconazole (recommended rate) 7.85 aA 7.54 aA 8.93 aA 8.11
carbendazim (recommended rate) 11.99 aA 13.78 aA 13.65 aA 13.14
control (water) 36.73 bA 36.73 bA 36.73 bA 31.70
seed treatment-mean 12.30 12.50 13.31 12.70

cV¥ =38.60 %

""Means in the same column followed by the same lowercase letter are not statistically different by DMRT at

95% confidence level

? Means in the same row followed by the same capital letter are not significantly different by LSD at 95%

confidence level

¥ Percentage of rice seedling rot disease incidence between means of fungicide or mean of seed treatment

WAZNNTARNLNANAILANT 12 %Tmﬁ@uﬂ@ln Tneians
fenbuconazole 24% W/ SC AudNdi 100 ppm
WAZARTILLZIN @19 hexaconazole 5% W/V SC AMH
N 10 ppm WAZERTILUZUN WAZANT carbendazim
50% SC 8nsuuzin Hilse@nsn wliuansennaada
Tunspaurulsanau (Faeas 7.16-13.14) T
mmmuﬁmﬁuﬁﬂﬂuﬁﬁLﬁmiiﬂﬂé’%m%’@mz 36.73
(Table 3)

ANNNA LAZANLY (2560) 91E1UANNUNNT0INNT
srunraslsanaineesdn wudﬁl,%@mmaimdm

&

Taeyidudesivnifalsauusy lu WALNAAUEG
40 laun Tmlmmﬁl’fﬁm@ TeAannuluwis Tsrnendn
AL LazlIANAAATN NANNINAAALLILANENINANT
flasfufndniTesnfiiaenndesfunisAnunaes
Kumar tazatde (2013) WU4A19 fenbuconazole
a11130AUANTIALNARAATY 419 hexaconazole
snsnsudadiledan Pyricularia oryzae, S. oryzae,
B. oryzae, C. lunata, Alternaria tenuis, Trichoconis
padwickii Wa< Rhizoctonia solani @MHNIDAILAN

Tapdnanfarusanidas teun Tealusd Tsaniuluwi
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Tsaluqndtnmna uazlsAmAnse (Akter et al., 2013;
Kindo et al., 2015; Prakash et al., 2013) LAAMNNNA
(2562) WU#ANT hexaconazole Hilsz@nininlunnsg
fusaman C. lunata, B. oryzae, F. incaratum uas
F. fujikuroi waz 811130AUANTsANA1NTR9T9R UG
n247 Tuannudatniznan dannaeeiy Asansol
LAZADLY (2562) 7181191 @19 hexaconazole @1119D
o i’/ ‘ﬂ’/ ¥ 1 % a v 1
fudaaasanunlsananiiizesinnantleiinn e
\T891 Curvularia sp., Bipolaris sp., Fusarium sp. Lag
Sclerotium sp. Waza1N130gUgIN A lsANANT8
£ a v T
danteiinnludesdfimnng

a9 fenbuconazole Laz&13 hexaconazole 11
anslszinngainlungu triazoles NovisATaLAQHITE
T2A T lAaEN1andn9T9ne aNNTaeLEInnsdaLATIT

. Y X oo
warmuduluseade ansnguidliiuasianis
fugannseenesalas (3a1, 2559) watiadllafues
7837 9BNLATANLATLANTAINENT d1Fa9RNasanng

a ¥ o v ‘ﬂgj 1 2

waryaaaduly vinlmdasnanmelsaldaiuisadn
o v v v ¥ o v a a
ynanadunardnnle vinlilidse@nsnmlunismaunu
Tsananud wazldfinansznuseniaasayiiuinaeasu
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nad12 31utesya National center for biotechnology
information (NCBI, 2023) 9181411491419 fenbuconazole
fannulufinen liszanefesefoniliuazasinn
WINNYEANNART $19N8Az)NaATHLAZINAARAN
8939139 [TUAE9fUAN3 hexaconazole AEiARA
\Thufisen i lAANNs Tz Ae AR AR RITILAZ AR
LLﬁiiﬂﬁﬂﬂiizuﬁﬂHmLﬁmﬁuﬂa&lmﬁmqmmwﬁluj Tu
Wyl (Lewis et al., 2016)

3. nangENUasdnsasnuiandasidaqausd

Uinsluanwiasilfinnag
N3ANHINANTLNLTBIANT fenbuconazole 24%
W/ SC mudndu 100 ppm LATaRTILULYEN @19
hexaconazole 5% W/V SC manuidndu 10 ppm LAY
ARILUEUN 419 carbendazim 50% SC 8RIULULLN

waz@s metalaxyl 35% DS 631Uz slaqauyise

Ufjilne wudn @13 carbendazim 50% SC ﬁqw'ﬁr
ﬁu&qmﬂﬁmmuﬁuiﬂﬁﬁy@m B. bassiana Wag
M. anisopliae ‘W&Vﬂﬁyﬂu%ﬂ Wunan 14 9% wa
T. harzianum wdaiaeside e 7 54 18%aeay 100

@19 fenbuconazole 24% W/ SC AMNLIND Y
100 ppm WATART WU @19 hexaconazole 5% W/V
SC AMNLTNTY 10 ppm BAZBRTILLEUN ﬁqm’éﬁu&a
mm’%mmmtﬁuim‘%@m T. harzianum l@3aaiaz 100

metalaxyl

recommended rate

fenbuconazole
100 ppm

carbendazim
recommended rate

B. bassiana

M. anisopliae

T. harzianum

i

fenbuconazole
recommended rate

viasadelunan 7 ﬁu&m@m?mmuﬁuh
lﬁ?’mﬁ B. bassiana W8z M. anisopliae IA5eeay 96.25-
97.94 néaAETaifliaan 14 Ty

@17 metalaxyl 35% DS ﬁqmaﬁrﬁu&mﬂﬁmmm
dleiZas B. bassiana Was M. anisopliae lA5a81a
100 udvAeade Winan 14 3 ﬁu&qmnﬁn&mm
Glei@a9 T, harzianum I8¥eeas 7.47 ndadeade
e 7 94 Gn\mmmmmmlummummimm
saaidulann witlnasanisaieatefiesidas
T. harzianum ¥alWinnsadstlefinenaiaeade
anAd (Fig. 2) AAAAARIALIINENTULAY NUNNT LAZATLY
(2560) wudnde T, asperellum laanunsoiadoyle
UUANT benlate 2419 carbendazim @17 thiophanate-
methyl WaZA17 prochloraz gNLINANg metalaxyl LA
813 iprodione 7ideanunsnsdeyld

A7 carbendazim Lﬂumﬂuﬂ@ju benzimidazoles
ﬁqm’aﬁrﬁuéqmm?mmmL%@ﬁiﬁummﬁm TP dAa919

&

WIDNNA1ENITRLNAI T8 ARTEUININ1FRUWUS
Mos :
woilifinasiei@esnlungn Oomycetes uay
v
Basidiomycetes (8N, 2559) L%ﬂmm&ﬂmﬂﬁ’uﬂ’]
a¢/lu Kingdom Fungi (asexual Ascomycota) @19
fenbuconazole @417 hexaconazole WATANT
carbendazim asiilsz@nsninlunisasuanisanan

whlunszuzinznandng dauans metalaxyl Minsmsng

hexaconazole
recommended rate

hexaconazole
10 ppm

g. 2 (a) Effects of fungicides (carbendazim 50% SC, metalaxyl 35% DS, fenbuconazole 24% W/V SC and

hexaconazole 5% W/V) to B. bassiana (Bb), M. anisopliae (Ma) and T. harzianum (Th) on PDA after

incubation at room temperature, 7 days (Th) or 14 days (Bb and Ma). (b) Effects of fungicides to B.

amyloliquefaciens on NA after incubation at room temperature, for 48 hours
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dnuwlvnfauldluulaswiznan wildldauuziinans
nsunisdne iluansfieangnsldddenguides
Oomycetes (Kingdom Straminipiles) 11 Pythium sp.
Waz Phytophthora sp. (FRAC, 2017) aglud
dsz@vsnmlunisaaunuisaningn saviu nsldans
Jeafurndnlsafieilinseiueiinaadaanvnlse
u@ﬂmﬂ@z”l,niﬁﬂizﬁm‘%mwlumimu@uimﬂ”\ﬁLWIN
FUUNIINAR lUMIN©EANT uazlinansznusanig
msmmmLm@mﬂgﬂﬂwmqmmiimm AR
uanaNganLin anmmeaauneraelianunsaduds
nmiaSnyre9danuAiGy B. amyloliquefaciens
(F|g 2) aaAAARdNL Ons BazATL (2020) fnTmﬂmVLﬂ
e Bacillus spp. fnldsuiansiaiifasiuingnide
7 eldlunsraupalsaReRamgaNda UL
nannauld Ieide Bacilus spp. MlAsunanszny
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et al., 2020) agauay 7-14 du atlaeiunisan
Use@nBnnuesqauved[ilne
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417 fenbuconazole 24% W/V SC Lazd1s
hexaconazole 5% W/V SC Hilse@nsnwlunistiaeii
nanlsanawlunszuziniznandnn a1usnannig
nalsananuinldseaas 71.55 -83.88 uaz lianiduans
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