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Selection of Rhizobacteria Against of Gummy Stem Blight Pathogen of Melon
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Abstract: Selection of rhizobacteria from soil cultivated with melon crops from Pa Sang district, Lamphun
province and Mae Hia Agricultural Research, Demonstrative and Training Center, Faculty of Agriculture, Chiang
Mai University for controlling Didymella bryoniae causal agent of melon gummy stem blight disease was
conducted. Total of 149 rhizobacteria isolates were obtained and used for evaluation of antagonistic activity
against D. bryoniae by dual culture method. Nine isolates of rhizobacteria showed the growth inhibition of
D. bryoniae. Among them, isolate S93 and S138 showed the highest antagonistic activity to inhibit mycelial growth
with 81.20 and 82.40%, respectively. Moreover, cell-free culture filtrated of isolates S93 caused malformation
and swelling germtube of fungal pathogen and isolate S138 could delay fungal spore germination. Two
antagonistic rhizobacteria were identified based on morphological characteristic and 16S rDNA gene. The result
showed that isolate S93 was gram positive bacterium with rod shape cell and the 16S rDNA sequence of S93
showed 99% homology with Bacillus subtilis. Meanwhile, isolate S138 was gram negative bacterium with rod

shape cell and its partial sequence was 99% homology with Enterobacter asburiae.
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'%\ﬁﬂlfdﬂyfr]ﬁ"] Didymella bryoniae (Auersw) Rehm. (33812 Faainatfaeriunng; mTiﬂﬁ”Lﬂu'aEiNﬁ
AuWufuuuliendaiwafa Stagonosporopsis nstleariunanlspaeaisedunaivaneda
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(Keinath, 2012) Lﬂuiiﬂziﬁﬁmﬁwuﬁmﬁ:mm Waziin Ha3mi zﬁ’w%umﬂ%ﬁuﬁﬁmmmfuﬁﬁﬂ%q’wqq
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WINLAANA (99N WATLLIYADTINL, 2560) 1Ta N3
VuenAuludaeulnWsiuanldaniaasdanlann
AILIA TR Pestalotiopsis sp. Wae Lasiodiplodia sp.
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148NaNTL Abd-El-Moity et al. (2003) $18M1191 1930
e uanannau d9ldun WAy Pseudomonas
fluorescens, Bacillus subtilis 61 & 139 AU LT 237
Trichoderma hazianum @181303 3N M Tun13tTaeniu
Ananlsaiinandies i saedumneld Beneduzi
et al. (2012) 3189143 UAT 38 Pseudomonas WAL
Bacillus U1 ia e At ag L3inAusey o s

a a v ad dl =
(WAN FE9aUTIN) AANITNATI9ATUJT U
AuantiR lnadudfindsie @eanve lan lunguiae

aa o ¥ A dl o 1 a

91 wuane Tleds uazléimeudas Nendussludiu
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ANLIAYNAY BNENNAN WATANLAL YN il mes
Famdadaslud wazAuatinuFeu a1nalan
FUTAA YU LL@:@:mﬁuf}]’uLumumemuﬁ N
1N"778417A HIATINABLBINTUAZATIANNE BT
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UUNNE L@mmuum@mmummﬂu (azuki bean)
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AINEATUN ALY AZINHATAIERS NUNANLRE
Gelvl Samdm@edlin anthuindusnuenuueiice
Fn8iAT A aaNNaNTaZ AN AU (soil dilution method) 1ol
W1AU 10 N5 ‘lmm“lwmmﬂﬂﬁuwwumﬂ@umlfm
1FunAs 90 TaAART ANt N Fubae At
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nduginEe A 9 TaRART HANIHENTUINUARE AL
dinFuudaideanssiely thansunuaesfuiinany
Waudu 10%10° B3ums 0.1 8aaans ldasuuany
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4. MmsAnRanuUANFasaLTINTaRNaRUluNIg
dudadanaivunlsasuuanadluataauaayly
naslimnig
41 msveseulszAndnmwiaadauuaiite
sausndiuents
thideuuafi Buseusnynletmaniiuenlan
nageLANaNsnTnlunstunsET e e
anwinlan Kae? dual culture LueMNsAENIE PDA

d b
///" T \
r B R, \
[ Os -
\ N /
\\ — r/
e ~

Control plate

O = Culture disc of fungal mycelia

== = Rhizobacteria

Tnel¥iadeide (loop) LASIE aULAT BEsaLINUA
azlaltian wh2TAAIUUINT PDA ARNEND 7
WURNAT THV1942 1IN0 LAIUBINITANUAL 1
\IURLNAT mmfuﬂmﬁy@mmLwﬂmﬁw?muummi
PDA w281 7 Tu ‘ﬁlﬂqmuqﬁ 28 B9ANIATEd 1N
\a12A8 cork borer WA 0.5 LIUALNAT LLﬁqﬁw%”uiu
Adden (culture disc) AINANT HAINLILANUDIVNET
1Evn19Tnide wuaT Besensn Bamuuunis
nAReaRs LA InenaliiineanideuuaTiBesann
4 ufims ubordysfigounnf 28 asenieaFua
Wulaan 7-8 31 219URUNNINARBILLL completely
randomized design (CRD) AnsnAaeianin 5 41
S YTV Y CRPITIRNY P PRIT N E TR e
mmfuﬁﬁmﬁﬁmmm’é@ﬂmm@ﬂ”ufamm?tymm
L%” 2 ( percent inhibition of radial growth; PIRG)
WEHLAEUA LY AAILAN AINEATNITAIUIDILD
Skidmore and Dickinson (1976) f’ﬁ"\‘lmwﬁ 1
42 msvaRauiadudulszAnaninaas
\HauuafiBesausn
Y@ auuaTiBeseumniins@nanimann
ﬁzﬁqmlum@ffmff@ﬁyﬂmmmm‘lﬁa‘mmﬁﬁma‘wm@uﬁﬂ
A5 Tnannsinng L@mmmmr-mLa‘mﬂmﬁmﬂumm 1,
2.3,4,5,6 UAT 7 54 LLAWNT NA antianaiie
mmwﬂmmmumsm@@w 4.1 ugarinlelind
foumnH 28 asaniades iuwaan 7-8 U aauEwNg
NARDILLL CRD 4114914 5 LmeS“mmm?fymmﬁ»@
31 Tnadaaaueiafailaeadule aansfutinun
ﬁmqmm’éﬂmmmﬂfmffm{amm‘%ﬂﬂmFﬂy@muﬁ‘%

Dual culture plate

PIRG = R, -R,x 100

R, = Radial mycelia growth of fungus on the control plate R

1

R, = Radial mycelia growth of fungus towards the antagonistic bacteria

Figure 1.

Dual culture method illustrating measurement of radial growth of fungal mycelia
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6. N1TAAINLUNTU A (identification) U LT B
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6.1
STLERT
o d’l a a dl a a
UdeuuANFasausINNdszAnsninuan
Ngalunistiudaumiasame lsAImIIRda AN Y

mmﬂqaauﬁ'ﬂﬁmzwﬁaﬁmg'\uﬁwm
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M3IadeU A28 3% potassium hydroxide test (KOH)
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AN HUENINN UGN TN TnensaaaauaiAy
faralalnsiinng 165 rDNA Saawnaila polymerase
chain reaction (PCR) & 9 primer 27F (5'
AGAGTTTGATCMTGGCTCAG 3') b a ¢ 1492R (5'
TACGGYTACCTTGTTACGACTT 3') N19911 PCR Intl
S dumou #adl initial denaturation 95 89ANLTAIT 8 4
WAL 2 N7 i 1wan 35 sau Ine denaturation 95
29ANTATEE WKW 1 U9 annealing 55 a9ANTaTE e
U 1 U7 extension 72 A9ANTATEEA WAL 1 UNT
uae final extension 72 a9ANEATEA U 10 WIT 147
PCR products ﬁi%mﬁﬂﬁu’?‘qﬁrﬁm multiscreen
filter plate (Millipore Corp., Bedford, MA, USA) & 7
aramnatsuiandlelng lnatnlddimmediuaiag
LA dﬁ‘ 2 9 ABI Prism 3730XL DNA analyzer (Applied
Biosystems, Foster City, CA) ANt FUR S e
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GenBank @1n The National Center for Biotechnology
Information (NCBI) (Pane and Zaccardelli, 2015) L‘Wlfﬂ
FansnunnTiavead auLeiiesiell
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Py Py Ny = = o
ALNUUENYNT PDA WU el Eula @u1aenmnined
. o 4 o . . &
A1 (NN 4D) TIANH U LAINA1IN TN LT BT

D. bryoniae An1991897ulm e Newark et al. (2014)
war@nsnsauen iviaune 4 latman Ae lalban 11-14

2. NMsNAdauANNEINITalunsrinlinalea
mﬂa&yﬂmmmq‘lﬁsﬂﬁuumnmﬂmmmma@u
nagauANaINiTnlunliinalsa
d’l dl $% 99; 1 dy v
wTasNuentine 4 laToan wudnsignigadiae
nsviuateiurauastLusiundmaauengsziiu
10 4 awnsonin Wisiundwaewialanléinnlaloan
wasanigniaauna 193 wuqaauEnMaey
T (n1nd 4B-E) anniiuludui 3 naanisdgniae
an13qnatnazidanuiduduima wis aualug)
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a o 9 d' Q!I v d” K2 Y @
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- v 1w 4 .
Wansutisusaas daullanfaumeuiugaasunw
Vv % o a a a 1
Fundwaeudsaadudidandnd walidnuennisaes
3@ (NN 4A, F) lHau A unuansa1n1saaalsann
peaadaunie’lfl stereo microscope W1 perithecia
209UT0TINI Y ATLTI A ST UR T UIUNN T
AnarAanandusnE L1891 aIN D. bryoniae
FAINN998NUADY Newark ef al. (2014)

Figure 2. Symptoms of gummy stem blight caused by Didymella bryoniae on melon, lesion on stem (A),

lesion on petiole (B) lesion on leaf (C) and gummy ooze on stem (D)

Figure 3.

Morphologlcal characteristic of Didymella bryoniae causal agent of gummy stem blight disease

on melon in growing area at Chiang Mai province, perithecium (A), ascus (B), ascospores (C)

and colony of Didymella bryoniae on PDA for 6 days (D)
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1 day after inoculation

Figure 4.

The pathogenicity test of fungal pathogen by spore suspension at concentration of 10° spores/m,

control (A, F), isolate 11 (B, G), isolate 12 (C, H), isolate 13 (D, 1) and isolate 14 (E, J)
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Table 1. The efficacy of 9 antagonistic rhizobacteria isolates against Didymella bryoniae by dual culture

method

Isolates PIRG’ (%)
93 40.0"
138 33.6°
94 20.0°
119 19.6°
89 18.8°
121 16.0°
103 15.2°
122 14.8°
30 14.8°

Control 0.0°

CV (%) 21.42

' Means within a column followed by the same letter are not significantly different at P=0.05

? PIRG = Percent inhibition of radial growth
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o ¥ aa P
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lalaian S138 N3ataznissudannndnlalaan S93
tnelalaian $138 Ansdudannigaluiun 6
gnsnsnsTusslFasas 87.20 (MW 5) wavtlss@vianw
azanadluduin 7 lnaanuisadudal@banay 82.40
Twanuenlalaian S93 N3asazn1rsius AN LT wazd
o o a P Py aal
nsfudaNINg e eIy Lmumrﬂmimﬂumm 7
54 Imﬁmﬂmvmmmmummmu 81.20 ([ﬂ'ﬁ"]\ﬁn 2)
datlsafiulsrAnanwnn s esuuai Bav 2
laTman ‘Lummummmm lareaid a3 wuda
loTaian S93 waz $138 Hisx@nsnnnisdudagy
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NAABIATIT BN RauR U U Iegade 4.1
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Control

Figure 5. The efficacy of isolate S93 and S138 for growth inhibition of Didymella bryoniae on PDA; 6

days of incubation period of rhizobacteria on PDA before placing the fungal pathogen

Table 2. The efficacy of the most effective rhizobacteria 2 isolates on growth inhibition of Didymella bryoniae

Isolates of PIRG®
rhizobacteria 1 day1 2 days 3 days 4 days 5 days 6 days 7 days
Control 0.00% 0.00° 0.00° 0.00° 2.40° 0.00° 0.00°
S93 58.40" 56.40" 60.80" 66.00" 55.20° 78.40° 81.20°
S138 60.40° 64.00° 68.80° 75.20° 70.40° 87.20° 82.40°
CV (%) 7.66 5.15 7.61 10.6 9.55 2.09 10.73

" Incubation period of antagonistic bacteria on PDA before placing the fungal pathogen

# Means within a column followed by the same letter are not significantly different at =0.05

° PIRG = Percent inhibition of radial growth
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Figure 6. The efficacy of isolates S93 and S138 to inhibit spore germination of Didymella bryoniae and

Stagonosporopsis cucurbitacearum on WA, 15 hours after incubation, control (A, D), isolate

S93 (B, E) and isolate S138 (C, F)

Figure 7. Morphological characteristics of rhizobacteria isolate S93 and S138; colony of isolate S93 on

NA for 7 days (A), gram positive of isolate S93 (B), colony of isolate S138 on NA for 3 days

(C) and gram negative of isolate S138 (D)
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