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Abstract

This research aimed to evaluate the efficacy of endophytic fungi to control rice sheath blight
caused by Rhizoctonia solani. The in vitro study, 102 endophytic fungi, which were isolated from
leaves and stems of rice and preserved in the Division of Microbiology, Phranakhon Si Ayutthaya
Rajabhat University, were screened for antifungal activity against R. solani according to the dual
culture method. The inhibition zone was exhibited from the three isolates, namely AT18-1, AT19-3,
and AY31, under incubation at 30 °C for 7 days. The percentages of growth inhibition were 31.61,
33.33, and 31.11 %, respectively. The sequence analysis of these three isolates was performed at
the internal transcribed spacer (ITS) region and they were identified as Penicillium oxalicum. The
in vivo antagonistic was done in the greenhouse condition by infection of R. solani on the stem of
RD47 rice variety. The results showed that completely inhibited disease by endophytic fungi was

observed after 21 days, whereas the negative control was still observed rice sheath blight disease.
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Figure 1 Endophytic fungi (A) AT18-1, (B) AT19-3, and (C) AY31 against R. solani, after incubated at

30 °C for 7 days. The photos (A-1, B-1 and C-1) were taken on the top of the Petri dish;

while the photos (A-2, B-2 and C-2) were taken on the back of the Petri dish.
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Figure 2 Colonies of endophytic fungi (A-1) AT18-1, (B-1) AT19-3, and (C-1) AY31 on PDA plates

incubated at 30 °C for 15 days, and cell structure under bright field microscope at the

magnification image 400x, after incubation at 30 °C for 3 days (A-2) AT18-1, (B-2) AT19-3

and (C-2) AY31.
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— Penicillium simplicissimum CBS 372.48 (NR 138290)
Penicillium mariae-crucis CBS 271.83 (NR 111506)
Penicillium panissanguineum CBS 140989 (NR 158825)

100 |Penici//ium oxalicum NRRL 787 (NR 121232)

75

oy

|AT18-1, AT19-3, AY31

Penicillium coeruleum CBS 141.45 (NR 138293)
99 | Penicillium cremeogriseum CBS 223.66 (NR 111505)
Penicillium janthinellum CBS 340.48 (NR 111504)

Penicillium brasilianum CBS 253.55 (NR 111499)

98 |
]

l|_ Penicillium ochrochloron CBS 357.48 (NR 111509)
Penicillium svalbardense CBS 122416 (NR 111508)
Penicillium rolfsii var. sclerotiale CBS 752.74 (NR 153216)

Penicillium expansum ATCC 7861 (NR 077154)

0.01
A

Aspergillus niger ATCC 16888 (NR 111348)

Figure 3 Phylogenetic tree base on the sequence of ITS region showing position of AT18-1, AT19-3,

and AY31 with respect to closely related species. The phylogenetic tree was reconstructed

from evolutionary distance data using maximum-likelihood analysis by MEGA 7.0. Numbers

at nodes represent the bootstrap percentage (> 50 %) derived from 1,000 datasets.

Aspergillus niger ATCC 16888 (NR 111348) was used as the outgroup. The scale bar

indicates an evolutionary distance of 0.01 K.

1 P. oxalicum Hauv@lunisurunly
AIUANLIANBLUUTIIE dnsldniunusiaivelsn
e LU Iﬁi’fmUﬂmW Verticillium spp., F. oxyspo-
rum Wag Alternaria alternata [22,23] §‘m/°1¥<1ﬁ
soeumsildlflunsaunulsaieluuside
wieluanin glasshouse wazudasugn lnevinli
oglugu formulated fisinafu 8 wuy uaENALUY
gninluldflaenisguwdnaslu formulation wuu
A9 9 WJunan 7 3w newgn diuniInsivdey
n139g5enTinvesalesvilagussduainnisen
vasaves [24] I51e91unsld P, oxalicum Tuns

AIUAUIIALS mﬂﬁﬂ‘ﬂ”w Alternaria alternata

o
9
1%

NNl water activity Lar91113

q U

meleaniy
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Aeadornetu nMsdnwnuy dual growth Wui1
P. oxalicum Sidnaanlunisuustuiu A. Alter-
nata figauvadl 25 ssrealdea YenNTiNaNS
Anund @ Iiiiiudn P oxalicum fidnwaiznsdu
U Unv¥uuu mycoparasite @ @ A. Alterata
meldanmnsneassi Tag P. oxalicum 2514
duleunadlulu A alterata udaasannuy
Tafliite (conidiophore) waglafiie FamsAnui
FIKfuin P, oxalicum Urazdununeonis
AuAulsAkuLTITHoN sAIUALTIATI TuaUAN
[25] U @.f. 2019 Ren WagAY S189IUNTTRER
a15Inaalne (polyketide) Tnal 2 atin Ao peni-

cilloxalone A (1) uag B (2) 31131 P. oxalicum
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MHZ153 [26] wana1nil §9851891Un15uenas
isocoumarin ¥HaluL 3 A A. terrecoumarines
A-C (1-3) 9ansnoulalls P oxalicum @ sans
isocournarin filauTAlunsduLuATIoLaYS
[27] @1siuunvalanndend (secondary
metabolite) 7 P. oxalicum a319lgazsaiuly
Juogivaeiugiu q Tnsasuunueladyionii
#519971791 P. oxalicum leun meroterpenoid,
phenolic enamide, isocouma-rin, alkaloid L8
aUW s butyrolactone [27-30] ag13l5Anu
151191 P. oxalicum wlguselevidluwdasan

WnnsnsIndudes@nudteiuiudsandfivessn

'
@

aneugnAndents

3.3 n1snaaaunisiiuuUnduaes
wulalndrasn R. solani Tudna
N13Ugn31 R. solani A9UUAUTI391
45 $u udnhsneulalsns 3 leloan lunadey
msdudas R solani wuinsevlaludii 3 Tels
v dUszansamlumsiudas R solani I¢ wiin
Y29usn9znanIeIn1snIUluLAe (g‘d‘fff 4) U
pmsfananazFumely veuluuiaiuvaaoen
Lafinsanany nasannisnagesuruly 21 Ju
ypugAgamuay Ao dudaithildmualossiouln
Il 91nsnuluwinadapsdogudiinaasuluia
28 $u drusuinafiviuansiadl carbendazim wuin

Liflonisniuluuiaindu (5UN 5)

Figure 4 Rice sheath blight symptom
after 7 days (A) control (B)
50 % carbendazim (Q)
endophytic fungi AT18-1 (D)
endophytic fungi AT19- 3,
and (E) endophytic fungi

AY31

Figure 5 Rice sheath blight symptom
after 28 days (A) control (B)
50 % carbendazim (Q)
endophytic fungi AT18-1 (D)
endophytic fungi AT19- 3,
and (E) endophytic fungi
AY31
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W ethunTiaszvinesidud Ay
JUKSIVDILIA (%RLH) uazdATIERANLLUTUTIY
nadffiseRuanudeniu 95 Wedidud faes
multiple ANOVA iLa¢ post hoc test-Duncan ii
JrUEhan 7 wag 14 Tundsanndgnsn R solani a
VUA Ut UagAIuAUNISIAALIARIY 50 %
carbendazim wazseulabisine 3 lelaian ud
WUI1N15LTa15.Asl 50 % carbendazim @1u158

gudalsa 100 Wasidud As Tanuainisniuluwie

vt dunsldsneulalidinan 7 fu wui
AT18-1 uaz AY31 dandosiduinnusuusswes
15A (%RLH) TnaiAgeiu Inedan %RLH unndn
AT19-3 pg1afifuddy daufivnat 14 fu Ay
suussvaslsnananileldsnoulalid AT19-3 Tu
N13AIUANST R. solani a8dlsfinn seulalid
74 3 lolwiam amnsamugunislsaniuluwiis

Y

voslsAinTutpenIteg19iitd1fny (15199

Table 1 Efficacy of antagonistic endophytic fungi on severity of R. solani of rice sheath blight in pot

test
7 (Days) 14 (Days)

Treatments | Height stem | Height wound | Severity | Height stem | Height wound | Severity

(cm) (cm) (%RLH) (cm) (cm) (%RLH)
Control 53.28+2.47 1.77+£0.29 3.33° 61.68+2.29 5.22+0.60 8.46°
Carbendazim | 51.68+1.83 0.00+0.00 0.00° 62.52+0.81 0.00+0.00 0.00°
AT18-1 53.40+2.38 1.44+0.05 2.69° 62.32+2.89 2.13+0.78 3.39°
AT19-3 53.56+0.77 1.14+0.06 2.13° 63.60+0.33 1.18+0.33 1.84°
AY31 52.32+0.70 1.37+0.11 2.62° 63.64+0.77 2.86+1.13 4.49°

Tul A.A. 2014 Wongcharoen [31] e
s1eulsyansnmasssteulalid Trichoderma
harzianum GRO3 wag T. shanense GRO6 11
a1u13nanANIuLsIveslsalaegaddedAty
warludiieniu Guo wae Liao lddmdansiiiu
UfUn¥dusn R solani Wu1191 Paenibacillus
kribbensis PS04 fiUszans amlunisdudasn R
solani Wawuy in vitro wag in vivo [32] 8nviadl
sre91un1stduuaniieudny Bacillus
megaterium @187ug No. 16 lun1saiunulsn

N1UlukAIveId19Wug U6 TagnuIn1snuda
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Atual B. megaterium lugn nisounnass @1u1s0
anAuFuLsIvaslsanIuluwialauane1931nYm
auaueg 1T dedrasy [6] Tud a.A. 2018
Chamswang wagamy [33] las1g91un15le39
A9l Bacillus siamensis RRK1-Rif lun1sannns
Aalsanuluwisesdn Inewudmanssudsily

[ ¢ '

FrF WU NUA LT 3 ASY uSeldvme

WS BNAUAILTIANAIUTULSILAZIOSIFURNTS
AALsANIUTUWA U899 197 L ANR1N5T R, solani

o o A

sgeildeddguilellsouiisuiuganiuny lag

ansnannisiinlsaraenisugnieavnlsai
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14 uay 21 Fu venanidadinsldsn Trichoderma
asperellum T12 ﬂqU@MIﬁﬂﬂﬂUTULLﬁﬁﬂﬁﬁﬁ R.
solani \iwd eang a1nnsliudend iy
carrier \fialWs1 T. asperllum T12 aaa‘fﬂﬁuaz
Yostuuas UV et lunaaesuududranuing
Usgdnfanlunisarvauuuudai§ae 90

Wosidua [34].

4. a3d

Nan1ISe RIS neulalig AT18-1,
AT19-3 uag AY31 7 wenldaind1intendada
Twuna8I§ Yo lutanauiiin intemal
transcript spacer (ITS) wu2 1.3 U Penicillium
oxalicum Taad A3 ULNT 0Un U Penicillium
oxalicum NRRL 787" (NR 121232) Faudu type
strain 100 Wesidud fuszansamlunisduden
R. solani anulsaniuluuiednn dadosidud
n1sdfuds 31.61, 3333 way 31.11 wesius aw
au wasilevnveaeutududiluan mieu
Ugnitanaass wudrsieulalwiis 3 lelsian &
Uszansamlunismivnulsa ANuguksIvedlsa
anaadaiUsuiisuiugaaiuau tnsianglole
\an AT19-3 fifasananuguussvesisaldinnnd
lelaian AT18-1 uay AY31 ogaiifudndey fadu
nsfnwluanmudasiandiuazaiulasadie
veansldsiiaiendunsiusunshseuln

s P. oxalicum TTdUsglewilusuan

5. inAnssuuszne
VBVBUAM NBINUITLUMINY1AYI1U])

WruAIAToLsUNlANUATuAYUNN YNy
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