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Effect of Spent Mushroom Substrates of Hericium
erinaceum on Plant Pathogens of Tomato
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ABSTRACT : Water extract from spent mushroom substrate of Hericium erinaceus inhibited the mycelial growth of seven strain of
tomato pathogenic fungi including Phytophthora capsici and the growth of Ralstonia solanacearum. Control efficacy of tomato
bacterial wilt by treatment of 33.3% and 50% water extract from spent mushroom substrate of Hericium erinaceus was showed

58.3%, 83.3%, respectively.
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Fig. 1. Effect of 50% water extract from spent mushroom substrate of Hericium erinaceus on mycelial growth of tomato

pathogenic fungi.

Table 1. Antifungal activity of water extract of spent mush-

room substrate of Hericium erinaceus on fungal pathogens of

tomato

Pathogenic fungi Inhibition rate of mycelial growth (%)

Alternaria solani 72.2
Botrytis cinerea 23.1
Corynespora cassiicola 58.3
Fusarium oxysporum 70.4
Phytophthora capsici 100.0
Rhizoctonia solani 46.6
Sclerotinia sclerotiorum 432
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BEF-E T Alternaria solani, A58 Fusarium oxy-
sporum, SIVFEYETE Corynespora cassiicola®|X% 58.3~
70.4% TAPYFS AASIATE. Z=¥3T Rhizoctonia solani
O} TNt Sclerotinia sclerotiorum| A= 43.2~46.6%, A
WZgol ¥t Botrytis cinerea 23.1%%] AN A&
= YERNATH (Table 1, Fig. 1). A-8HA1¢] S35 uj=]
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Table 2. Antibacterial activity of water extract of spent mushroom substrate of Hericium erinaceus on Ralstonia solanacearum

Inhibition zoon (mm)

Pathogen water extract volume of once cultivation media (pL) water extract volume of three times cultivation media (uL)
check 300 400 500 check 300 400 500
1401 0 0 0 0.7%0.1 0 0.7+£0.2 1.0 £ 03 1.8 £ 0.1
1402 0 0 0 0.6 £ 0.1 0 0.5+0.1 09 t0.2 1.8 £0.1
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< once cultured media >

1401

1401 1402
< three times cultured media >

Fig. 2. Inhibition effect of growth of R. solanacearum by water extract from spent mushroom substrate of Hericium erinace.

A3}, 10° CFU/mL o)) HFs=ollA W=7} 100%=
VERIAL, 30 mLY B X2]ollA] 50/mLY dAE] B
U= W& W E S 1 QUH(Table 3).
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Al
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Fea 5 AT 240 F BT AHFA 1:29F 1:3 42
BAugE o) oS AN WA avp) A%
S19ITH (Table 4). e} WSS Hlx] 3258 P52
96713 F AT HEAGE 129) FAIFOINE 10%
1:3914 25%2] OIHFTER 58.3% WA EAE YeRRAT)
=3 12 3|4k HAGE 10.0%2) O EFEL HoA
83.3%9] H2 WAEHE Vo] g olHAl 475t

F A FE2ES 4Y F B AR w90
(Table 4, Fig. 3).

WA 785 2] FEEo] AEARe|H gl QFgsiaL
Hghd gl A2 A AEH AT A4S oAl gt
3L 3kt om [21], H2olle ALY FHA (Lyophyllum de-
castes)®] THFHA| FEE0] 222 WA PR-1 A3
Ap ¥Heo] Z7leE= Ao g gHeld nl tH19].

TRIZdo|HA HuiX|e| H=stetEx{z|o 2 E0lE
ZoiEY WX &3

Fg oAl ek MR ZHE 50%2F 70% metha-
nol F+EE7 ethanol 5% 2 & F25 oM s=3F
2 50% methanol =204 TEAIYo] A 32|72} H]A]
Z7olA 130 mg/LE 7P A Uehtor] & F2E|
A% 100 mg/L oV E HE3ao] S5 ATt (Fig. 4).

Table 3. Occurrence of tomato bacterial wilt by inoculation with Ralstonia solanacearum isolates at different concentrations and

volumes

Disease severity (%)

Inoculum concentration (cfc/mL) 1401 Biovar3

1402 Biovar4

30 mL 50 mL 30 mL 50 mL

x 10° 25.0 a' 25.0 a* 25.0a' 250 a'

x 10* 250 a 75.0 b 25.0a 75.0 b

x 10° 750b 100.0 b 50.0 b 100.0 b

x 10° 75.0 b 100.0 b 75.0 b 100.0 b
control 0c 0c 0c 0c

‘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 water extract from spent mushroom substrate of Hericium erinaceus on bacterial wilt of tomato at

inoculation timing

Inoculation timing Dilution concentration (v/v) Disease severity (%) Infected plant (%) Control efficacy (o)
1:2 87.5a" 95.0a" 5.0
24 hr after drenching 1:3 81.3a 85.0a 15.0
control 100.0b 100.0b -
1:2 5.0a 10.0a 83.3
96 hr after drenching 1:3 15.0b 25.0b 58.3
control 37.5¢ 60.0c

*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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Control

Fig. 3. Effect of water extract from spent mushroom sub-
strate of Hericium erinaceus on disease severity of bacterial
wilt of tomato caused by Ralstonia solanacearum. The disease
symptom was observed after 7 days of inoculation. A, 24 hr
after drenching; B, 96 hr after drenching.

140.0

120.0

100.0
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200 — —

Methanol 70% Methanol 50%  Ethanol 97% Water

Fig. 4. Phenol content in spent mushroom substrate of Heri-
cium erinaceus using several extract solvents.

T2 FE2WHCNME 90 mg/L o] HlEgtake] A
At

T8)al =T oA I HiRA] FEE9] e

o W ErfE FulEH UAEYE AR A9 E iz
T= 80% OlHTES i%iour 5 FEEA TN 15%
o] o|HFEZ 81.3%2] =2 WAl E3E BT (Table 5).
HEshako] 71 o] YERY 50% methanol 552 30%
o] olHFES YERlo] FlEAdEe] ¥ Al AR
f[Rlog ARGl & - BAL OE A = F=
ol X¥s= Ao F5T 5 UUTh

oo = Fg oAl ¢ﬁ% Hj A F250] o8] A=
B Fgol e} ®dAlwrol st g dS 7HAIaL e
H, EPEEIEA] A7} o3 ErlE SEulErgel WA
a3} QoA slskseks gAIE 5= e BErlE e

o] ot A5l 57 189

Table 5. Control effect of several extracts from spent mush-
room substrate of Hericium erinaceus on bacterial wilt of tomato*

Infected plant  Control efficacy

Treatment (%) (%)
Water extract 15 81.3
Methanol-50% extract 30 62.5
Methanol 70% extract 45 43.8
Ethanol 97% 40 50.0
Water (control) 80 -

*The disease symptom was observed after 14 days of inoculation.
WAE AN 2 A A Fart lvkar Az

b.S | Q
a3

o

=F-Fello|¥ Al (Hericium erinaceus) 585 vl x| &

zoﬂ 2 BEnlE 99t 5 759 Fgolet TelEr el ol
sto gt EAdS UERSITH ErkE EulEHl tiste] =
TR FEF wiRA Y] & FEY 33% (1:3)9) 50%
(1:2)2 58.3%, 83.3%2] WA &= ZH2F YeR) ATt
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