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Efficacy of Endophytic Bacteria on Growth Inhibition of Important Plant Pathogenic Fungi
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Abstract

Endophytic bacteria are one type of microorganism that can be used to effectively control plant-pathogenic
fungi. However, the use of these microorganisms in plant production improvement is still limited because of
problems with levels of efficacy and maintenance or stability of efficacy. In order to study efficacy, experiments were
conducted to test the viability of endophytic bacteria isolated from tomato (SURW02, SURWO01 and LbRWO03) and
rice (Su2S217, SuR317, BaS417 and BaR917), isolates which were previously reported to be able to control
Fusarium sp. and Pyricularia sp. We also studied the ability of the bacterial isolates to maintain their efficiency as
antagonist microorganisms after long-time storage. Included was a dual culture test with other plant pathogenic
microorganisms, performed in order to observe additional antagonistic activity. The results showed that all isolates
survived, and some isolates were able to inhibit the growth of other fungal pathogens. The isolates LbRWO03,
SURWO1 and SURWO2 isolated from tomato not only showed the ability to inhibit Fusarium oxysporum sp. growth;
they also were able to inhibit Pyricularia sp. and C. capsici. With regard to rice endophytic bacteria, it was found
that some isolates had inhibitory effects on specific hosts; however, SUR317 was able to inhibit C. capsici,
F. oxysporum and Pythium sp. Two isolates, BaR917 and SuRWO02, were selected for 16s rRNA gene sequence

studies. The results indicated that the isolates belonged to Bacillus and Sphingobacterium, respectively.
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Lmviﬂismwmmn”lmmnu AN A (Prasom et al., 2017) svmssedendufuinElunALTasaa 10% Ngnmni -4°C
Terinnssaiotuens  NA Ngnumnives mﬂuu‘mwmmi”mummmmmmmLm”ﬂﬂmammvmmmmm‘wm
wWeuauiusmasunaumin
manasaulsrandmwrasuuafiGaeulalifmanugidalunsauaudamaalsaredsiasniason

wmmfauﬁmeWﬁﬁﬂLgmL%@équ (Changmuang et al., 2017) fusuuneiBeeulnidaaiinnsseauin
mmmmmmmmmm‘i@mmq’lmmmuqumm'um Fusarium oxysporum, Pyth/um sp. WAz Colletotrichum capsici
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SuR317 Alatfiuinenluanms NB naniunaases 10% nenmni -4°C Wiseazinan 2 T Aeusll 2016-2018 wudn
ynleloandad@iney uazdnaasoiuladulng @nmmmmwumviﬁmﬂé’lmﬂmﬂmemmmmmnmmm
(Table 1) #0AAR@ATUINENUIAY Feltham et al. (1978) wmmimmnmwmLLuﬂ‘mmuwmﬂwuﬁmmm bead LAY
naaseanguu)i -76°C uszazinan 14 ey ‘wu'jqLemamemLaémnmmm:mmmﬁummmm@mmqwmummn
° . & V= =
ihwsiede Inglifian1nzle o wasuulasl

Table 1 Survival of endophytic bacteria after a long-time storage.

Colony characteristic

Isolate Viability™ Cell shape
Color Shape Margin Surface
LbRW03 + White Circular Entire Smooth Bacilli
SURWO1 + White Circular Entire Mucoid Bacilli
SURW02 + White Circular Entire Mucoid Bacilli
Su2S217 + White Circular Entire Mucoid Bacilli
BaR917 + White Circular Undulate Smooth Bacilli
BaS417 + White Circular Entire Mucoid Bacilli
SuR317 + White Circular Entire Smooth Bacilli

* + indicated the growth of bacterial colony on NA media; — indicated no growth of bacterial colony on NA media.

namsnasaullszAnanmwaasiuafiGaeulniisseruginslumsauaudansvalsadiedsiasaiasan

lerinletniamiavaa Ae LbRWO3, SURWO1, SURWO2, Su2S217, BaR917, BaS417 uas Sur317 lunagdey
fuda Pythium sp. Wudﬁmmmﬁu&\mmﬂ?aﬂmL%ﬂmmavlﬁﬁ 0.00, 0.00, 0.00, 46.11, 0.00, 38.89 Az 0.00%
ANNANAL (Figure 1) lalsian Su2S217, BaR917, BaS417 way SuR317 m’m’]mﬁué’dﬂﬂilﬂ?mmm F. oxysporum i
47.63, 0.70, 2.45 uaz 0.00% m1NaAL (Figure 2) e lalaaniamaneageuiu C. capsici WUINLLATFE
L@uT,m"LWm‘rmma\mfué’fqmm??mirﬁ’fﬁ 66.60, 65.13, 68.70, 65.97, 65.97, 69.75 WAz 23.32% mINa1AU (Figure 3)
yenanntiu ietiletian LoRWO3, SURWOT uae SuRWO2 i nadeviuie P. oryzae anansadfugadeldi 59.46, 63.29
UaY 63.67% MNAIAL (F|gure 4) ‘llmﬂ"l.@‘ﬂeﬁL@vmuﬂimwﬁmwmnmmslumiﬂum Pythium sp WAL F. oxysporum
AB Su2S217 zﬁqu”L@'IﬁnL@wmuﬂm@ C. capsici Waz P. oryzae Vl,ﬂm‘w@ﬂﬁ‘ﬂ SURWO1 Laz SURWO2 ANuansL (Table 2)
Tngaziinldinlelnaninenldanniedemauazdnn anunsadudsde Pyricularia sp. awnlsnda uay C. capsici
mmm‘lﬁmLL@umeImVmermfn 50% (anidu SUR317 Alsianmnsndudta C. capsici 18) ninldanansaguda Pythium sp.
Tdae uenantiy ﬂ@ﬂl@‘l}m@mmmnimmmm (Su2S217, BaR917, BaS417 uay SuR317) Alalanansaduds
F. oxysporum ot (Table 3)
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azannsdudedeanvaiinelsaluitendiieriuldfuazaraaansadudadenaiingu 1 & (Senthilkumar et al.,
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Table 2 Dual culture results of all isolates against plant pathogenic fungi.

solate Pythium sp. F. oxysporum C. capsica P. oryzae
CD (cm) *  %Inhibition* CD (cm) * Inhibition%* CD (cm) * Inhibition%* CD (cm) * Inhibition%*

Control 9.00a ND ** 7.14ab ND** 5.95a ND 6.52a ND
LbRWO03 9.00a 0.00c 68.19*** 1.99¢c 66.60a 2.66b 59.46b
SURWO1 9.00a 0.00c 68.33*** 2.07c 65.13a 2.40c 63.29a
SuRW02 9.00a 0.00c 71.94%** 1.86¢ 68.70a 2.37c 63.67a
Su2S8217 4.85¢ 46.11a 3.74c 47.63a 2.02¢c 65.97a 66.80****
BaR917 9.00a 0.00c 7.09ab 0.70b 2.02¢c 65.97a 61.11%***
BaS417 5.50b 38.89b 6.96b 2.45p 1.80c 69.75a 64.86****
SuR317 9.00a 0.00c 7.30a 0.00b 4.56b 23.32b 66.66****

* Different letters in the same column represent statistical different; P=0.05, ** Not determined, *** Results of these isolates have already
reported by Prasom et al. (2017), **** Results of these isolates have already reported by Changmuang et al. (2017), CD: Colony diameter.
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Table 3 Conclusion of dual culture result.

Isolate Pythium sp. inhibition F. oxysporum inhibition C. capsici inhibition P. oryzae inhibition
LbRWO03 - + + +
Surwo1 - + + +
Surwo2 - + + +
Sus217 - - + +
BaR917 - - + +
BaS417 - - + +
SuR317 - - - +

* + indicated the inhibition of pathogen growth more than 50%; - indicated no inhibition or inhibition percent lower than 50%.

Figure 1 Effect of endophytic bacteria on Pythium sp. growth; A: Control; B: LbRWO03; C: SuURWO01; D: SURWO02;
E: Su2S217; F: BaR917; G: SuR317 and H: BaS417.
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Figure 2 Effect of endophytic bacteria on Fusarium sp. growth. A: Control; B: BaR917; C: Su2S5217; D: BaS417 and
E: SuR317.

Figure 3 Effect of endophytic bacteria on Colletotrichum capsici growth. A: Control; B: SuR317; C: SURWO01;
D: SURWO2; E: LbRWO03; F: BaS417; G: Su2S217 and H: BaR917.
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Figure 4 Effect of endophytic bacteria on Pyricularia oryzae growth. A: Control; B: LbRWO03; C: SuRW01and
D: SURWO02.

uamMsszyananuslaldiandAty (BaR917 uaz SURW02) AdEATANINanEIIne

mﬂmmmqmu@mmwmmﬁfiuﬁﬂﬁLﬁum'ﬁmﬁmirﬁ‘ﬂmﬁ%a:miim%%Lﬁﬂ‘llm‘llvﬁ% 1l 0.5% agarose gel
AN B Euedaumalinitens v l9qvisuaznmadeLAMNENAS: NUREWeINALSZINNI500 bp
(Figure 5) i Mgl Anmeign TR Bionics Iaemdannyinnnai L ensfutaadle Insuusums
16s rRNA Tugnudeya EzBioCloud WAZMUNUYHULAAANEIIMUINIG WUIY BaR917 faduiaiindre ety
wupfiizeluanas Bacillus sp. InailaauIndlAeniu Bacillus altitudinis @fﬁi 99.85% (Table 4, Figure 6) ‘qumvﬁ
SuRw02 ummummmmmmnuLLUﬂmLimlumﬂ@ Sphingobacterium IneAABARIAL S. thalpophilum mnmmn
99.88% (Table 4, Figure 7) Fameflsnaaudni 2 analusuaiGaenia s wazdiaaiuarunsnlunisasunulsaiie
(Figure 6) (Patel et al., 2018) Fivatneluana Bacillus spp. 111 B. stratosphericus ‘v]mmmm‘uﬂuiimuﬂu‘[,mwmm
@’mmﬂ Cladosporium waz Fusarium (Durairaj et al., 2018) B. altitudinis wmmmmmum Thanatephorus cucumer/s
(teleomorph UBY Rhizoctonia solani) ‘luﬁ”aﬁm (Sunar et al., 2013) B. aerius 1/1mmmmﬁmwmiﬂgmumum
Botrytis cinerea (Shafi et al., 2017) wlusiu visaana Sphingobacterium w@f Lﬂﬂﬁmﬂmud’m’m’]mmmuL%mﬂum@
Fusarium sp. Ts ATt (Sturz et al., 1999)

Table 4 Percent similarity of referenced species in this study.

Isolate Ascension number Species Percent similarity
BaR917 ASJC01000029 Bacillus altitudinis 99.85
SuRW02 AJ438177 Sphingobacterium thalpophilum 99.88




King Mongkut's Agr. J. 2020 : 38 (4) : 494 - 503 501

Lane 1 2 3

1500 bp —»

Figure 5 The primer pair 27F and 1492R were used to amplify a 1500 bp DNA product that is characteristic of
bacterial 16s rRNA gene. Lane 1: 1 kb DNA ladder; Lane 2: PCR product from BaR917; Lane 3: PCR
product from SuRWO02.

AJVF01000043 Bacillus siamensis
FN58TE44 Bacillus amyloliquefaciens
AYE03658 Bacillus velezensis
AY820954 Bacillus nematocida
AB021181 Bacillus atrophaeus
LSAZ01000028 Bacillus nakamurai
JHB00273 Bacillus vallismortis
MK462260 Bacillus cabrialesii
LPVF01000003 Bacillus halotolerans
JHB00280 Bacillus mojavensis
AYTOO01000043 Bacillus tequilensis
JHCAD1000027 Bacillus subtilis
MRBK01000098 Bacillus swezeyi
AYTNO1000016 Bacillus sonorensis
AE017333 Bacillus licheniformis

&1 AJ831843 Bacillus aerius
77 1 ASJC01000029 Bacillus altitudinis

95

a8

ASJD01000027 Bacillus safensis
JX680098 Bacillus australimarns
ABRX01000007 Bacillus pumilus
JOTP01000061 Bacillus zhangzhouensis

AY904033 Bacillus idriensis
33 HGA74242 Bacillus mangrovi

CP017703 Aeribacillus pallidus

oo1o
Figure 6 Phylogenetic tree of BaR917 using Neighbor-joining method based on 16s rRNA sequences with boostraps
values at 1000. A number on each branch indicated bootstrap percentage. Aeribacillus pallidus was used

as outgroup.
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96 FJ868219 Sphingobacterium cladoniae

EU046272 Sphingobacterium siyangense
JX046042 Sphingobacterium caeni

RAPY01000012 Sphingobacterium detergens

AB 100738 Sphingobacterium multivorum

KU201960 Sphingobacterium zeae

KME98234 Sphingobacterium mucilaginosum
MGE96220 Sphingobacterium athyrii

ABB10802 Sphingobacterium pakistanense
GU138378 Sphingobacterium ginsenosidimutans
AYT787820 Sphingobacterium canadense

KC843944 Sphingobacterium changzhouense
AJ438177 Sphingobacterium thalpophilum
SuRW02
IMH447269 Sphingobacterium puteale

AJ438176 Sphingobacterium faecium
100 AB361248 Sphingobacterium kitahiroshimense
93 EU364817 Sphingobacterium anhuiense

KR261600 Sphingobacterium suaedae
KF735812 Sphingobacterium yanglingense
KC904977 Sphingobacterium yamdrokense
KX129934 Sphingobacterium tabacisoli
FJ156081 Sphingobacterium psychroaquaticum
JFT31241 Sphingobacterium nematocida
KX265579 Sphingobacterium alkalisoli
KJ150588 Sphingobacterium paludis
FJB59899 Sphingobacterium hotanense
jai. 1085797 Sphingobacterium lactis
100 LT906468 Sphingobacterium mizutaii
EU3709854 Anseongella ginsenosidimutans

43

10018

=11}

—_
0020

Figure 7 Phylogenetic tree of SuRWO02 using Neighbor-joining method based on 16s rRNA sequences with
boostraps values at 1000. A number on each branch indicated bootstrap percentage. Anseongella

ginsenosidimutans was used as outgroup.
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