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Control of Tomato Bacterial Wilt by the Prototypes
Extracted from Spent Media Substrate of

Hericium erinaceus
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ABSTRACT : The prototypes, Rto-x+Ca(NO,),, K-Ca, and Rto-xp, which were extracted from spent mushroom substrate of
Hericium erinaceus, strongly inhibited the growth of Ralstonia solanacearum. The control efficacies of tomato bacterial wilt by
treatment with Rto-x+Ca(NO,),, K-Ca, and Rto-xf} were 87.4~92.4%, 46.0~100%, and 65.0~91.9%, respectively. These results
indicate that Rto-x+Ca(NO,),, K-Ca, and Rto-xp have a potential as eco-friendly antibacterial materials for the control of tomato

bacterial wilt caused by R. solanacearum.
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(F)Ao]==H (Yongin, Korea)ol|A] A28+ AJA|ES] =
2FolE AR F 72 v FE Qo))
Edx 4 iy, SEASTF(EEIZLS + Cu), FEI S
WENSEESI: + BhabrSl Aol der (Rl + 202
& + QP)E 2ol A3
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AME EOlE ZOIEYT 22

THEFHE FHUAEL HES O] Qe ErfE
WIS EvLE E0EHTT Ralstonia solanacearum 1401
I} R. solanacearum 1402 4F= -73°C AP Fa10] B

BarA Agaist.

AN E2e EOIE X0EHZ0 et Szetd 23

AAIRFR] GEA GEAAFT GEAX 4 iz}
Ao)ZgS ErtE EnfEHI (R, solanacearum 14013}
1402)]] thsted o, 2ulj ¢} sui = B]Asted 217 8 mm &
Elsf|o|Hol| 280 uLA 53] F5A17 3, EnfE Enle
Wit} E39tste] £5-3 Luria Bertani (LB) agar Bl Z]ol| 5
W0z Asel 25 Cold Wl 48417 5 AR 2
7% =459,

ANEe| E0tE XHH{AI7|'E Z0IFH UH S0t A3
6ol ErtE FAE 9535 A3olAe A% GEY
2= 10809, Al A5 1008, YEA + Zokd<5 10081 <Y
} wAEA] 2008 Aol| gt EnfE ErpErde] dish &
A AR gaHE 73437 S8t Lol AE (Balokeo; Seoul
Bio, Eumseong, Korea)”} &% ZEo||A] Q53 EnfE (77
HeF)ell 5574 4RFE0 Z AJAIE-S 50 mLY 23] B
Zg)slkar Bia]ol) A=E a1, R. solanacearum 1401 T
+ nutrient agar (NA) B} R0l 3] 28°CollA] 27T Hl)
&3t 10°CFU/mLE 283 ot S8 20 mLY
HEso] 4 72 ol FoIEH DAL PHAFR 24}

aAcHol.

790l ErfE TAE 3535 A3oxMe ErfE FulE
Wt R. solanacearum 1402 750l T3} AJA|=2] vlA] &
I} AAS Y3te] $iof 2o WP o E F o, AAIEe
SEA 1oul, FEA 2 + AXDE 1008), Aol 100
v, HEAAF 10082} FEAN2HEL 1008]HS T 11
T4 3o 2 Z17F 50 mL 33] dAElskal, Frlke
o] HEE 9o} 2o o E 9 10 mLY HES
7o) ErErg RIS ZALSIITHI).

9dl| BEvlE FAE I53 A= BEvlE ErkE
HWTF R. solanacearum 1402 750l T3t AJA|Z2] WA &
I A4S 951 919 22 WO 3o, AAIES
SEA 2 ovl], GEN X + ArEdE 508), AlolZ< 50H),
SEAXF 108, FEAZHE} s508]<} v]BEA| 2000015
T 1154 38kE0 2 50 mIA 33] BFEAY sk, Fub
Y HEE Yo 22 oz 9 30 mLY HE
St & 3590 ErEH HAS WHEAITE ZALSIATHI).

EnlE Fulgwe) vy A= 0 = G4, 1= 1~25% Al
55, 2 = 26~50% AlSr, 3 = 51~75% AlS+, 4 = 76~
100% AE7Y AR TE8I9 oW, W Ee [(EHAS
H 7Nl x WEAG)(EAPIAIT x 4)] x 100%= AL

skt

Zm o oz

AMNEe| E0tE ZOIEYZ0 st &Zety

E=Fgdo] 8 3 iR FEES TS AIAES Al
o] GRS GEANAF AdEAXL + DAy} 7]
olZtgol| 3t ErfE FEu[EH T (R, solanacearum 1401,
1402)°l] t3te] e AR ATl|A] AlAIFL] 7)o
e dEAART OE AA|IEEC] EvLE EvlEHo o
gk e o] 1401779 Zolle 2.4~68] = S7HEA
T}(Table 1, Fig. 1). Al 78 & wl|x] F=50] A A
S 2 Fof| QK vtk grlEE 2 Al Aol A
A ARt AL Barsiaic4). YEAAE a2
ol tiste] YAz} 2uf) 3]4]H 2]l 4] 0.3~2.9 mm2]
AABFR 0™, 1402FFHT} 140175FS B} o o A5

Table 1. Antibacterial activity of prototypes of spent mushroom substrate of Hericium erinaceus on Ralstonia solanacearum

Pathogen o ] Inhibition zoon (mm)
. Dilution (time)
strain no. Rto-x Rto-x + Cu K-Ca Rto-x + Ca(No3),
1 29 7.0 16.8 17.4
1401 2 0.5 3.2 14.0 15.2
5 0 1.4 1.6 0
1 1.8 3.6 134 15.0
1402 2 0.3 34 11.8 13.0
5 0 1.2 2.2 3.8

Paper disk adding 280 pL of prototype of spent mushroom substrate of Hericium erinaceus.
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Fig. 1. Inhibition effect of growth of Ralstonia solanacearum (1401, 1402) by several prototypes from spent mushroom substrate

of Hericium erinaceus.

o] AHAT}. YEAXFe= GEA2HT A FulEH
TS 1.2~7.0 mm RS0, suff 34 A= St
EHTS AAIBINY. AlolZHE 1.6~16.8 mm T S-S
AR o™, suff slAdME AT GEAX +
AL 3.8~17.4 mm AAEFH.0H | sul E] Aol A=
1402752 ABIR O 1401752 2AI8HA] E3kitt.
EFe o] 8 3 A FEES ErtE e
gk gt 33) Al WA 8 = ujR]Y] FEE
73l 300~500 pL A2|A]oll EvlE SErkEre] Aas
0.7~1.8 mm AR}tk 7|H gk v} Qlok(7]. GEA 2
& =Fgdo] 78 $ uljA] =& 300 pL A<} Blast
A 0.5~0.7 mm AA| 3= JERJAATH, dEdAA~= F
ZEHT 3.6~4.10) 9] T2 hFES BYTh 1H
T Estal S SRV flete] dEA ]
o AddS JIRE AAIEEC] B w2 e ES U
Efiglon, AN E EvLE SEulErdl] thet A
Bt =& Alolekar Az

AMIEe E0LE MuiA|7[E Z=0ISYH WY S0t AN
620l ErfE FAE 5553 Ao AAIE R
108] 3], Alo]Z< 1008, FEN A + ZAxEd<s 1000)

Nz} v A=A 2008 32Nl gt BErnlE FulErEd
st WA A aE AR Aol A] FrRERT 14015
o digte] GEA 108 S4B 28.3%, YEA +
Aatdg 1000 3124 A-L- 91.9%, Alo| L% 1008) 3]4] L
46.0%, P]BEA] 2008 22 B 8.8% EFIE ErHEHE
WA 395 YERNAATH(Table 2, Fig. 2). F-x]2]e] EH =
= 92.5%°0 o5 AL vl 415HA WHEAAT, Y4B
Aol AXAGS A1 AAES 0] 46.0~91.9%2] L
WA G245 Jehf itk

790 BErlE FAE 353 A3 AlAIEES] Erf
E Fulgirel dish A A EE 7783 dojolA
BT HE 3UEE s AlRkste] HE 7Sl F
o] WHHET} 32.6%E YEIXE 558%, GEAA 4+
XA 1008182 100%, Alo1Z< 1008182 97.9%, &
EAXTF 1008) 34 NL- 32.5%, FEAHE} 1008] 54
HE 65.0% A BIE FERHATH(Table 3).

9ol EvlE TAE 153 Al AAIEEY] Ent
E Fopgdrel] digh 2 AlEnE 773 Aol
BT A 15950l dst] Akt HE 35U $
F2E)7} 35.6%) WHES HYlon, GEAX 108) 3]4]
HL- 12.9%, YENF 100] 3|2 H-L 21.9%, FEA> +

Table 2. Control effect of several prototypes from spent mushroom substrate of Hericium erinaceus on tomato bacterial wilt

(Ralstonia solanacearum 1401) in greenhouse in July

Treatment Diluted time Disease severity (%) Control efficacy (%)
Rto-x 10 66.3c” 283
Rto-x + Ca(No3), 100 75a 91.9
K-Ca 100 50.0 b 46.0
Microbial product 200 83.7d 8.8

Water (control check) -

925d -

-, The disease symptom was observed at 7 days after inoculation.

“In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 2. Treatment effect by several prototypes extracted from spent mushroom substrate of Hericium erinaceus on tomato

bacterial wilt (Ralstonia solanacearum 1402).

Table 3. Control effect of several prototypes from spent mushroom substrate of Hericium erinaceus on tomato bacterial wilt

(Ralstonia solanacearum 1402) in greenhouse in August

Treatment Diluted times Disease severity (%) Control efficacy (%)
Rto-x 10 144b” 55.8
Rto-x + Ca(No3), 100 Oa 100
K-Ca 100 0.7 a 97.9
Rto-x + Cu 100 22.0c 32.5
Rto-x 100 106 b 67.5

Water (control check) -

326d -

-, The disease symptom was observed at 3 days and investigated at 7 days after inoculation.
“In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s multiple range test.

Table 4. Control effect of several prototypes from spent mushroom substrate of Hericium erinaceus on tomato bacterial wilt

(Ralstonia solanacearum 1402) in greenhouse in October

Treatment Diluted times Disease severity (%) Control efficacy (%)
Rto-x 10 31.0cd” 12.9
Rto-x + Ca(No3), 50 4.5 ab 87.4
K-Ca 50 Oa 100
Rto-x + Cu 10 28.8 cd 21.9
Rto-x 50 30a 91.6
Microbial product 200 19.0 be 46.6

Water (control check) -

356d -

-, The disease symptom was observed at 15 days and investigated at 35 days after inoculation.
“In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s multiple range test.

A 508 AL 87.4%, Aol 50u) 8l
100%, GEAZHE} 508 3]4H-2- 91.6%, P]A=A] 2004]
B|A AL 46.6% WAl B3-S LFERHITH(Table 4).

EvlE Frles o] EY 259 TRIES] 26°CollA
) AP FFE0] & Zole fIUAT, 32°Collx= 5¢
o} 6l 27 FFol A5 T FARRE 50% ©17d<]
FEnlEro] Wsle] B9k L) ErlEe] 31 uhy
felog gsial 3lo][10], AuiAI7]19] =7} ol
S 0 3t AFH| 7PF HstA FrlErgo] At

WA|A| o) WA B Az o] & Foluh 7l WS
Z oA WA B} Eolitial A

ode] Adl= ErkE A 7]o) weba] ErpErge] b
APZ=7} Detr] AlAIFS] WA aabs AdolStRARE tix
2 AR R EA] AE]ollA] 8.8~46.6% WAl EFHE e
tjo] 1 @o] Aste] WA &y} A zsitiar Az Aot

EnfE g gisle] =Fgwlo] 5 & ujx]<]
E FE90| 58.3~83.3%2] WA EHE JERA v} Jlow
(7], AAE GEA29] 108] AR 12.9~55.8%, FES]
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2~ + A2 s0ulollA] 10081 Al A 87.4~100%, Al©]
Zg-2 5084 1008 A 0] 46.0~100%, FED = 50
oA 100HHeRO] 21.9~32.5%, LEASHEL 50uH0lA
1008]28e] 65.0~91.6% LA EAE UehHo] AJAIE Fol
LEAL + Aibds, Aoy} SEAMEY | BErlE
SRR WAl ARgo) ZFsstiaL AzbE

AU PN A (Lyophyllum decastes)S] 8 3 vl A 3=
E30] Oo] E‘rx{tﬂoﬂ o].o:] tﬂx{swﬂ PR-1 .n_x%;q. s
o] Z—XW 7l Ao dHA °lE‘r[6] 23l eFggo]
T8 & A FEE0] 1F9) S-S FskaL PYol=

75%2] WA EAES B ACH1].

ool Fgrlo] 8 F wiA FE=S I A
Fo FEERY AHH BEvlE Erkedol diste] &
%L%W S 7, EPEsoln AltrEsi 24 A7} ol

& EvtE ekl WAl a3t JlojA EvrkEit of
1411} 7HA|F} ARl s SRRl E W9 EAA)

2 AMgo] 7FsE Aoz Azt
¥ 9

22 0] (Hericium erinaceus) 3 & vjAE F=31
]xﬂi oLEoﬂ/\ + Z]A]-%Zé- 71]01%%54— OlEO“_/:HHE]T_—
ErkE Folgwel tEle] 28 FReIS »}E}Lﬁm
EntE SulgHol tiste] EAX + ik, Aol
7} GENHEL} 87.4~100%, 46.0~100%, 65.0~91.6%«]
WA EHRE 2 GGl o8 AAES YEI: +
A%, Aol24} Grolzvept Bk Eolgn
A2 93 s A8A AFAV B Ao Azper)
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