LAWINEAT 42 (3) : 385-396 (2557). KHON KAEN AGR. J. 42 (3) : 385-396 (2014).

miﬂﬂmanwasuauiﬂ‘lwﬂmnmn (Oryza sativa L.)
mJ1Jswammwsmmmmmmisﬂmn

Screening of endophytic fungi from rice (Oryza sativa L.)
against rice pathogenic fungi
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ABSTRACT: This study aimed to isolate endophytic fungi from rice plants in northeastern Thailand. A total of 230
isolates from 130 rice plants were obtained and grouped into 57 morphotypes based on morphological features. The
antagonistic activities were investigated in the dual culture assay against 6 rice pathogenic fungi, namely Magnaporthe
grisea, Fusarium sp. FSK1, Fusarium sp. FSK2, Bipolaris oryzae, Curvularia lunata and Rhizoctonia solani. The
result showed that twelve endophytic fungi were able to inhibit the growth of at least one tested pathogen. This study
found that endophytic fungi isolate GR03, which the sequence analysis of ITS1-ITS2 region of rDNA was similarity
to Trichoderma harzianum, was effective to inhibit the growth of all the tested pathogens, by more than 75%.
Furthermore, the isolate GR03 was able to produce degrading enzymes (chitinase, protease and cellulase) and plant
growth promoters (IAA and phosphate solubilization). The efficacy of controlling seedling rot of rice was evaluated
using blotter test. The result indicated that seed treatment with a spore suspension of GR0O3 reduce the incidence of
seedling rot caused by B. oryzae, C. lunata and Fusarium sp. FSK2 with 87%, 93.3% and 47.5%, respectively. The
effectiveness of endophytic fungi to enhance rice seedlings (Khao Dowk Mali 105 variety) growth under greenhouse
condition were assessed. The result showed that seed treatment with GRO3 increased root length, shoot height, fresh
weight and dry weight of shoot, when compared with control. This study suggested that the isolate GRO3 has the
potential to be used as biological control agent for rice diseases.

Keyword: rice, endophyte, biological control, diversity, antagonist
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Table 1 Number of the foliar endophytic fungi from rice plants in northeastern Thailand

Location (District, Province)

Rice varieties

No. fungal endophyte

Mueang, Kalasin (MKS) Chai Nat 1 4
Yang Talat, Kalasin (YTKS) Chai Nat 1 6
Mueang, Maha Sarakham (MMK) Chai Nat 1 14
Kosum Phisai, Maha Sarakham (KPMK) Chai Nat 1 1
Kumphawapi, Udon Thani (KPUT) Chai Nat 1 7
Non Sang, Nong Bua Lam Phu (NSN) Pathum Thani 1 5
Mueang, Nong Khai (MNK) Chai Nat 1 7
Mueang, Khon Kaen (MKK) Chai Nat 1 2
Nam Phong, Khon Kaen (NPKK) Phitsanulok 2 3
Khon Kaen University 1 (KKU1) Chai Nat 1 11
Khon Kaen University 2 (KKU2) Taichung Native 1 (TN1) 6
Khon Kaen University 3 (KKU3) Khao Dowk Mali 105 8
Khon Kaen University 4 (KKU4) Kor Kho 6 6
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GRO2 (77%) oz GRO3 (78%) wananninnadiug
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(90%) fudvgangn warn19dudaisa RHI
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ANN9IFABAUNLBIINA WA TIA LT L%ﬂ@’u‘lﬂﬁﬂi‘ﬂ
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Table 2 Inhibition of rice pathogenic fungi by endophytic fungi

Fungal Growth inhibition (%)"
isolate MAG FUS1 FUS2 BIP CUR RHI
GRO1 100.0a (M2)  66.0¢ (I) 63.4 de (C) 80.6 a (I) 90.3a (M1) 100.0 a (M2)
GR02 89.2b(C)  85.8a(C) 53.1f(C) 77.0a(C) 56.5d ()  87.8b(C)
GRO3  100.0a(M2) 89.2a(C) 784b(C)  776a(M1)  789b(C) 100.0a (M2)
GRO6  100.0a(M2) 856a(C) 654de(C)  65.9b(C) 782b(C)  100.0 a (M2)
GRO7 56.8f()  76.5b(C) 31.1h(L) 545cde(C) 454e(l)  44.8f(L)
WHO7 86.8b(C) 834a(C) 701cd(C)  79.6a(C) 756b(C)  70.9d(C)
WHO8  100.0a(M2) 74.1b(C)  97.4a(M1) 4611 (L) 63.7¢c(M1)  345h(L)
WH12 78.7¢c(M1)  76.7b(C) 582ef()  57.6cd(C) 654c()  51.0e(C)
WH14 795¢c(C)  74.1b(C) 58.5 ef (1) 534de(C) 628 c() 529e(C)
WH19 733d(M1)  71.7b(C) 763bc(M1) 554cde(C) 796b(M1)  75.7c(M1)
OR04 63.0e() 64.7c () 4469 (L) 51.9e (I) 49.8¢ () 4159 (L)
Y04 76.9cd(l) 7720 () 64.1 de (1) 58.9 ¢ (I) 73.9b(C)  100.0 a (M2)
CV (%) 175 10.4 26.5 19.4 19.4 35.0

"Each value represents the mean of three replicates and mean within a column followed by same letter(s) are

not significantly different at P<0.05 using DMRT. MAG: Magnaporthe grisea, FUS1: Fusarium sp. isolate FSK1,

FUS2: Fusarium sp. isolate FSK2, BIP: Bipolaris oryzae, CUR: Curvularia lunata, and RHI: Rhizoctonia solani.

Antagonistic activity, M1: Partial mycoparasite, M2: Complete mycoparasite, C: competition, I: inhibition zone

and L: Loss.
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Figure 1

Antagonistic activities of rice endophytic fungi (left) against rice pathogenic fungi (right). M1: Partial

mycoparasite, M2: Complete mycoparasite, C: competition and I: clear zone.
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wulraesdg WWesanidie Trichoderma \lwidied
lainelsalu wazdadwaedjinyalaiunig
ganFuatinendaslunistinunldmunulsaine

WNUNEAT 42 (3) : 385-396 (2557).

NéArynaATEgRauaneTiiagnsaL (8350nT UaY
AU, 2551; Howell, 2003; Benitez et al., 2004)

Table 3 Morphological and molecular identification of rice endophytic fungi

Fungal Identification GenBank Similarity

isolate Morphology Molecular” accession no. (%)
GRO1 Penicillium sp. Penicillium indicum AY742699.1 100
GR02 Aspergillus sp. Aspergillus nomius KF221090.1 100
GRO03 Trichoderma sp. Trichoderma harzianum KC569359.1 99
GRO6 Trichoderma sp. Trichoderma ghanense KF294858.1 100
GRO7 Penicillium sp. Penicillium sp. SHW05 JQ988819.1 99
WHO7 Fusarium sp. Fusarium oxysporum KJ562373.1 100
WHO08 Fusarium sp. Fusarium sp. G39 JQ623494 1 100
WH12 Sterile mycelium Diaporthe phaseolorum JX157855.1 99
WH14 Sterile mycelium Cytospora sp. CR200 DQ996039.1 98
WH19 Pestalotiopsis sp. Pestalotiopsis sp. L512C KF228020.1 100
OR04 Penicillium sp. Penicillium sp. 4 JJK-2011 HM469422.1 99
Y04 Aspergillus sp. Aspergillus terreus KF278468.1 100

" |dentification by comparison of ITS1, 5.8S and ITS2 sequence regions in GenBank using BLAST.

2. meAnmanaNiBuelsznsraadas
wulalWandnaan

2.1 AnwAnugINIgnlunsnanauldsl
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AUATUNTLAT U UDING
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chitinase proteinase Was cellulase 18 TnaRaunm
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mdﬁﬁlﬁl’ﬂﬂ"ﬂﬂmﬂﬂﬂLsﬁ@ﬁL%@iW@WLM@Iiﬂ waztiINg
Ifuunaendanulunisasaymanla (g3m0, 2549;
Howell, 2003; Benitez et al., 2004)

mnmammmummammaﬁz@'um’%umm’%m
WulmeafawLd daviunianas IAA wulanelu
Telsiam GRO3 denAdesiy Zhang et al. (2013) &
972197491 T. harzianum AAnudnunsalunnsuan
IAA 1 Fafluasiannsaiyresnuazdnduae it
dufunisazanenedwanudn lelaian GRO3
anunsnazarevediafiegluglaesminuay
weaFenld lusnilelaian GRO6 ldanunsn
@zmmxl@@mlm?iag"lugﬂmmme%aﬂﬁ Tnenng
mmzaﬂmMmﬁﬂg‘lugﬂmm FePO, uaz Ca (PO,
intugefigaiini 5.5% uay 4.6% lulelgian
GRO06 Waz GRO3 ANNANAL (Table 4) 4aAAARAL
AM3AN®1U89 Saravanakumar et al. (2013) WL
{0 Trichoderma usnzaiiafinanuansnsnlunis
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(T. harzianum) A9AAARATIL Altomare et al. (1999)
91897491 @8 T. harzianum Rifai 1295-22

anunsnazaewasinanegluglaesuaadonls
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RsaduAUNNIANEIU8e Zhang et al. (2013) WU
¥ , o .

i T. harzianum Aldlunnmegevlidunsaazans
Woamsvisnag luglaesmdnuazuandanls

Table 4 The detection of degrading enzymes, phosphate solubilization and indole-3-acetic acid (IAA) production.

Clear zone diameter (mm)" Increasing phosphate solubilization (%) " IAAY
Isolate Chitinase Proteinase  Cellulase FePO, Ca (PO, production
GR0O3 21.0+10 29.7+12 19.7+0.6 13111 46+1.0 +
GRO6 35.0+1.0 33.7+06 33.7+0.6 55+21 -0.1+04 -

" Each value represents the mean + standard deviation.

? Indole-3-Acetic Acid; Positive reaction (+) and negative reaction (-).
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TaeluiunnANafunNeans
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awinlsanaaautiiasne leandvidewinfiauiy
nsldansLAd mancozeb miluma*wuau‘lmﬂ@ﬂ
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1adlalaian GRO3 lun1srauaxlsa anafinain
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Figure 2 The effect of endophytic fungi and fungicide
on disease control of rice seedling rot caused
by Bipolaris oryzae (BIP), Curvularia lunata
(CUR) and Fusarium sp. FSK2 (FUS2). Data
are represents the mean of four replicates.
Values with different letters in the same column
are significantly different at < 0.01 by DMRT.
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23 Anmanusansovaniasiaulalig
AANNSLA3 U IAINAIT12 LURNINIFAUNARD
AMNNITANHINLIN WAAT19HERTIN198N
laiuansineiulunnnessiis (Table 6) Iagdmsnig
8n? 7 uag 14 Tundatlgn egflugag 89.5-95.3%
LAY 96-100% MNAIAL WANITLTELRELNNg
wryrasndndnaeny 14 Tundalgn il
AUFLANENITINNLAN Lmﬁm%ﬁf;ﬁwﬁ@ﬂﬁ
wuauaedlaloian GRO3 ummmqmnmnmm
Windu 12.3 o, mumnmmmmuammmm@
wRauFenfudautlelnen GRO6 uazutrinnguy
21130 (N99NATAILAN) AiflAnnuen9I nnAY
9.1 Uaz 11.3 TN, AMNAIAL ANNFITBIAFUNLN
wipfiug GRO3 ﬁmmqwmﬁ@mﬁﬁu 21.1 1.
LazuanAetitd AydenBauidieusunis
NIINRBAILAN (19.5 44.) UATLE GRO6 (19.6 44.)
fruFutimiinaauazuiaresnlyfineny
uanaeiuluynNNITxng douthmiinanuazutiees
ANFUNLAT WaALT GRO3 (1.93 N way 0.24 n.
AINANFU) ﬁ{imﬁﬂmmdﬁmmﬁ%mum

WNUNEAT 42 (3) : 385-396 (2557).

(1.65 N. WAz 0.20 N. ANATFL) BeiNaliad Aty

fotimanN il 989N/ dNIN LI AT
GRO3 (3337) HANNNINuaALT GRO6 (3057)
WAZNITNIBAILAN (2745) BtnadittdAty

anuanIAnE L anelFiiudn lelan
GRO3 foeidaadnnsiasayrendndnale deenaiia
ANNTHARANSTIAEB N3ty 1897 (Table 4)
i linad1aiiaonne1a9n ANNgITaIRNFY
Puiingauazuiirasdndufinannay aannded
ALNITTIENNLDY AN8a LAaz@NLBE (2550) WLAN
LN@@‘H?QV]LL‘H@H@?LL%%@@H Tr/choderma sp. T0el
L‘wummmmmu ANENI3IN TMENEALAY
Puiinusie 109dundld Faueadeaiuiy Doni
etal. (2014) WS st nTiudatosuaauans e
Trichoderma spp. ¥ Msunddaasyiulaléa
ndudailiutalafuauaas ueananiidad
FENINTDIN T harzianum Hauantimlunig
dugsunaasy AL lnuasveianaaiiea (Raju etal.,
1999; Zhang et al., 2013)

Table 6 Effect of fungal endophyte isolate GRO3 and GR0O6 on germination and growth of rice var. Khao Dowk

Mali 105
Parameters "
Treatment GP7 GP14 RL SH RW (g) SW (g) vi
(%) (%) (cm) (cm) Fresh  Dry Fresh Dry

Control 89.5 96.0 9.1¢c 19.5b 0.39 0.02 1.65b 0.20b  2745c
GRO03 95.3 100.0 12.3 a 21.1a 0.42 0.03 1.93 a 0.24 a 3337 a
GRO6 93.0 99.0 11.3b 19.6 b 0.38 0.02 1.78ab 0.21ab 3057b
F-test” ns ns * * ns ns * * *
CV (%) 8.3 4.7 13.6 4.4 12.8 1.7 8.7 9.8 9.3

"GP7 and GP14 = seed germination at 7 and 14 days after sowing (DAS), RL = root length, SH = sooth height,

RW = root weight, SW = shoot weight and VI

= vigor index (RL, SH, RW, SW and VI were investigated 14 DAS).

' Each value represents the mean of four replicates and mean within a column followed by same letter are not

significantly different at p<0.05 using DMRT.

*ns and * are non-significantly and significantly at p<0.05, respectively.
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