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Table 1. Effect of Bas Van Burren No.4 peat moss (BVB) and
shiitake (forest mushroom) growth media with different
composting phase on growth of cucumber seedlings for 12
days in the greenhouse

Medium* Plant height (cm) Fresh weight (g/plant)
RGM 5.98 ¢? 421c
RFM 11.18a 17.30a
RFM (C) 7.84b 9.02b
SFMC 11.90a 16.47 a
BVB 7.10 bc 8.96 b

L RGM: raw growth medium for cultivation of forest mushroom;
RFM: raw forest mushroom growth medium; RFM (C): raw
forest mushroom growth medium contaminated with other
microorganisms; SFMC: spent forest mushroom compost.

% Means (n=5) followed by the same letter in each column do not
differ significantly at P<0.05 according to Duncan's multiple
range test.

(Palo4  Pal05 )

Table 2. Effect of spent forest mushroom compost (SFMC)
and Bas Van Burren No.4 peat moss (BVB) on damping-off
of cucumber seedlings caused by Pythium aphanidermatum
isolates Pa104 and Pal05

Damping-off (%)

Medium Pal04 Pal05
SFMC 0 b? 0b
BVvVB 100 a 100 a

1 Datawere recorded 12 days after sowing.
2 Data followed by the same letter are not significantly different
(P<0.05) according to Duncan's multiple range test.

(SFMC)
(BVB)
Table 3. Effect of autoclaved and steam-heated spent forest
mushroom compost (SFMC) and Bas Van Burren No.4 peat
moss (BV B) on damping-off of cucumber seedlings caused
by Pythium aphanidermatum isolates Pal04 & Pal05

Damping-off (%)

Treatment Pa104 Pal05
SFMC BVB SFMC BVB

Autoclaved 1o

(121 15lb2omin 10400 520a 2la  750a

Steamed

(100 ,20min) 42a 562a 62a 687a

None (CK) 00a 458a 42a 562a

! Data were recorded 12 days after planting seeds in the growth
chamber at 28

2 Means (n=5) within a column by the same letter are not
significantly different at P<0.05 according to Duncan's multiple
range test

Pythium aphanidermatum

SFMC Pal04  Pal05

BVB

Pal04
BVB Pal05
BVB

0-24
SFMC
Pal05  SFMC

Pal05 SFMC  BVB

SFMC
aphanidermatum

BVB P.

SFMC  BVB

P. aphanidermatum (Pal04  Pal05)

5+ Pal104

Conc. of zoospores [log (spores+1)/ml]
o
1

0 3 L 9 12 15 18 21 24
Time {(hrs)

Pythium aphnidermatum (Pal04  Pal05 )

Fig. 1. Effect of filtrates water-extracted from spent forest
mushroom compost (SFMC) and Bas Van Burren No.4 peat
moss (BVB) on zoospore production of Pythium
aphanider matum (isolates Pa104 and Pal05) at 28
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Fig. 2. Effect of filtrates with different pH values water-
extracted from spent forest mushroom compost (SFMC) and
Bas Van Burren No.4 peat moss (BVB) on germination and
germ tube length of encysted zoospores of Pythium
aphanidermatum (isolate Pal04) for 4 hrs at 28
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Pythium aphanidermatum (Pal04
Pal105 )

Table 4.Effect of filtrates water-extracted from steam-heated
or autoclaved spent forest mushroom compost (SFMC) and
Bas van Burren No.4 peat moss (BVB) on germ-tube growth
of encysted zoospores of Pythium aphanidermatum (isolates

Pal04 and Pal05) for 4 hrs at 28
Germ tube length (u m)

Treatment* Pal04 Pal05

SFMC BVB SFMC BVB
Autoclaved 2
(121 151b,20min) 49.8c 63.5c 366c 49.1c
Steamed
(100 20min) 324b 524b 289b 338b
None (CK) 21.2a 22a 227a 235a

1 Observation was conducted at the 4th hr after encysted
zoospores were put into filtrate.

2 Means (n=4) within the same column followed by the same
letter are not significantly different (P<0.05) according to
Duncan's multiple range test.

Pythium aphanidermatum (Pal04 Pal05
)

Fig 5. Effect of autoclaved and steam-heated filtrates water-
extracted from spent forest mushroom compost (SFMC) or
Bas Van Burren No.4 peat moss (BVB) on germ-tube growth
of encysted zoospores of Pythium aphanidermatum (isolate
Pal04 and Pal05) for 4 hrs at 28

Germ tube (u m)

Treatment * Pa104 Pal05
SFMC BVB SFMC BVB

Autoclaved )

(121 ,15b,20min) 288.0c° 198.8b 2915b 233.0b

Heated

(100 ,20min) 1589b 1779b 2744b 225.4b

None (CK) 44.6 a 52.3a 529a 59.7a

. Observation was conducted at the 4th hr after encysted
zoospores were put into filtrate.

2 Means (n=4) within the same column followed by the same
letter are not significantly different (P<0.05) according to
Duncan's multiple range test.

SFMC BVB P.
aphanidermatum

SFMC P.
aphanidermatum Pal04  Pal05 BVB
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Table 6. Infection of plant parts of cucumber seedlings, which
were grown in spent forest mushroom compost (SFMC) and
Bas Van Burren No.4 peat moss (BVB) for 7 days, by
Pythium aphanidermatum (isolates Pa104 and Pal05)

Infection (%)

Plant parts* Pal04 Pal05
SFMC BVB SFMC BVB
Root 50.0 75.0 65.0 90.0
Stem 80.0 100.0 40.0 60.0
Cotylendon 18 7.6 0.5 17.2

L Infection of root and stem by the pathogen was detected 36 hrs
after inoculation at 28 . However, cotylendon infection was
counted 96 hrs after inoculation.

Pythium
aphanidermatum (Pal04 )
Table 7. Effect of spent forest mushroom compost (SFMC)
and Bas Van Burren No.4 peat moss (BVB) on roots of
cucumber seedlings colonized by Pythium aphanidermatum
(isolate Pa104) for 36 hrsat 28

Colonization (% Colonized length (cm
Treatment SHVICiB\(/E‘z LSD SFMC gI;\EB) LSD
None 50.0 75.0 307 1.05 213 0.79
Washing 80.0 900 232 185 248 0.69
LsD? 29.7 24.5 0.75 0.72

L Least significant difference (LSD) at 5% level.

SFMC
~ CBvB

Peroxidase activity (A470/mm/g.fw)

DA\

T

g

Root Stem tylendon

Fig. 3. Analyses of peroxidase activity of cucumber seedlings
grown in spent forest mushroom compost (SFMC) and Bas
Van Burren No.4 peat moss (BVB) for 7 days.

SFMC K Ca
Mg BVB ( )
K Ca Mg
SFMC NH,-N  BVB
SFMC
NOz-N BVB

1979 Daft (10

Table 8. Component analyses of cucumer seedlings grown in
spent forest mushroom compost (SFMC) and Bas Van Burren
NO. 4 peat moss (BVB) for 7 days

Component item Root Stem Ledt
SMC BVB SMC BVB SMC BVB
K 501 40 82 34 44 24
Ca 15 12 23 09 24 13
Mg 08 07 13 05 12 08
NH,"-N 555 156 928 356 9.0 915
NO;-N 26030 1073 32200 15706 144030 45295

- Concentration of component: mg/kg dry weight of cucumber
seedlings
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ABSTRACT

Wang, P. C.%, and Huang, J. W.%3 2000. Characteristics for inhibition of cucumber damping-off by spent
forest mushroom compost. Plant Pathol. Bull. 9:137-144. (* Taichung branch office, Bureau of Animal and
Plant Health Inspection and Quarantine, Council of Agricultrue, Executive Y uan., > Department of Plant
Pathology, National Chung Hsing University, Taichung 402, Taiwan, R.O.C., * Corresponding author, E-
mail:jwhuang@dragon.nchu.edu.tw; FAX:886-4-2851676)

Of the four agriculture wastes tested, including spent forest mushroom compost (SFMC), raw growth
medium for cultivation of forest mushroom (RGM), raw spent forest mushroom growth medium (RFM),
and raw spent forest mushroom growth medium contaminated with other microorganisms (RFM (C)),
SFMC was the best substrate for the growth of cucumber seedlings. Inoculation method of zoospore
suspension was used to assess the effect of SFMC and Bas Van Burren No.4 peat moss (BVB) on damping-
off incidence of cucumber seedlings. Results showed that the former was more effective in suppressing
damping-off of cucumber seedlings caused by Pythium aphanidermatum isolates Pal04 and Pal05 than the
later. The suppressive effect of SFMC medium on infection of cucumber seedlings by the same pathogen

was not markedly reduced after it was steamed with hot-air at 100 for 20 min. or autoclaved at 121

, 15

Ib, for 20 min. The filtrate of water-extracted from SFMC could reduce production of zoospores by the
pathogen as compared with BV B's filtrate. When pH values of SFMC's filtrate were adjusted at seven to
nine, it showed stronger suppression to germ tube growth of encysted zoospores. The inhibitory effect of
filtrate from SFMC medium was partially nullified after it was steamed or autoclaved. Root, stems, and
cotylendons of cucumber seedlings, which were grown in SFMC medium, were more resistant to be
colonized by the pathogen than those grown in BVB medium. Meanwhile, the peroxidase activity and
components including K, Ca, Mg, NOs-N and NH4"-N in root and stem of cucumber seedlings grown in
SFM C medium were significantly higher than thosein BVB medium.

Keywords : Agriculture wastes, cucumber damping-off, culture medium, disease- suppressive medium,

spent forest mushroom compost.



