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Forest Green Mold Disease Caused by Trichoderma pseudokoningii
in Winter Mushroom, Flammulina velutipes
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ABSTRACT: Forest green mold incidence rate, extent of damage according to the inoculation
periods, and its cultural characteristics were observed in the automatic cultural system of the
winter mushroom, Flammulina velutipes. The incidence rate of the forest green mold was 7.7%
in early cultivation stage and slowly increased to 14.9% in harvest stage. When the forest green
mold was inoculated at cultural period, the rate was recorded at 100%, but the extent of the
damage increased up to 40% (+++). There was also 100% incidence rate at early pinheading
time, whereas the yield of mushroom decreased to ++ (10~39%). The rate of forest green mold
was greatly decreased to 34.4% at 10 days after pinheading, and its damage extent was also
below 10%. A pathogen to infect the winter mushroom was identified as Trichoderma
pseudokoningii. It's optimum temperature for mycelial growth is 25°C, and it grew 2.6 times
faster than that of F. velutipes. The mycelial color of T. pseudokoningii was pale yellow or
olivaceous in shades on PDA medium. Phialospore was one celled, and ellipsodal or obovoid,
smooth walled, and measured 1.3~3.0X1.0~2.5 um. It aggregated in small heads at the tips of
the phialides. The phialides were 3.2~9.2X2.0~5.6 um and were of bowling pin type, solitary and
alternate or more irregularly disposed at the conidiophore apex, T. pseudokoningii depressed the
F. velutipes growth at the crossing cultivation when they were simultaneously. FV 4-1 (F.
velutipes) cultivar was less depressed by 7. pseudokoningii, but had a lower cross growth rate
than the other four cultivars.
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Table 1. The periodical incidence rate and damage degree extent of forest green mold during the

cultivation of F. velutipes

s Culture Pinheading Controlling Growing
Division . . . :
period period period period
Disease incidence(%) 7.7 14 1.0 4.8
Total disease incidence(%) 7.7 9.1 101 14.9
Damage degree® +++ ++ + +

® +++; over 40% yield decrease, ++; 10~39% yield decrease, +; under 10% yield decrease.
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Table 2. The disease incidence rate and damage degree as the inoculation time of forest green mold in

the cultivation of F. velutipes

Inoculation period

Division Slmultz}neously after after Remove of Initial 10day after
with 6da; 12da; old inheadin, inheadin,
F. velutipes Y Y mycelium P g P g
Disease incidence(%) 100.0 100.0 100.0 100.0 100.0 344
Damage degree® +++ +++ +++ +++ ++ +

a: +++; over 40% yield decrease, ++; 10~39% yield decrease, +; under 10% yield decrease.
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Fig. 1. Effect of temperature on mycelial growth
between T. pseudokoningii and F. velutipes.
Diameter of colony was investigated on po-
tato dextrose agar after 4 days incubation.
Average based on 5 plates from each iso-
late. -m - T. pseudokoningii, -® - F. velutipes.

Diameter of colony(mm)
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Fig. 2. A comparison of periodic mycelial growth
between T. pseudokoningii and F. veluti-
pes. -u- T. pseudokoningii, -® - F. velutipes.

N7t BAA B Beigler, F7]= 3.2~
9.2x2.0~5.6 umo]gic}(Fig. 3-3). o]+ Rifai

Table 3. The colony color on PDA of T. pseudo-
koningii isolated from F. velutipes

Color®
Surface
L a b
Upper 45.25 -1.18 0.13
Under 44 .55 -0.98 2.99

a: The colony color was investigated at 10 days after
inoculation used by spectrophotometer (Model: Minoelta
CM-3500d). L; lightness, a; redness, b; yellowness.
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Table 4. Comparison of morphological characteristics of *T. pseudokoningii isolated from F. velutipes

Morphological characteristics This study Rifai, Bissett, Samuels
Anamorph

Conidia(Phialospore)
Shape ellipsodal or obovoid oblong ellipsodal, globose
Color dilute green dilute green
Size 1.3~3.0x1.0~2.5 pym 2.5~45%x1.7~2.6 pm
L:W 6:5 5:3

Phialides
Shape bowling pin, club type nine pine-shape, lageniform
Disposition tending clustered solitary and tending clustered
Acropleurogenous common few
Size 3.2~9.2%x2.0~5.6 um 3.8~7.6%x2.0~3.3 um
L.w 3:2 2:1

Hyphae
Shape tree branches much-branched
Width 1.0~10.0 um 2.0~10.0 um

Cultural Characters(PDA) (96h) (96h)

Growth® 64.0 mm 80~90.0 mm
Odor none none
Pigment intenge yellow intense yellow
Conidiation ++
Shades olivaceous olivaceous

Perithecia in Culture

*The isolates were incubated at 20°C.
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Fig. 3. 1. Symptoms of Trichoderma pseudokoningii on Flammulina velutipes. 2. Scanning electron
micrograph of T. pseudokoningii phialospore on PDA (x5,000, scale bar 5 pm). 3. Scanning
electron micrograph of T. pseudokoningii phialide and conidiophore formed on PDA (x 2,000, scale
bar 10 ym).

Table 5. Depress effect of cultivar of F. velutipes on T. pseudokoningii at the crossing cultivation

F. velutipes Mycelial growth of F. Mycelial growth of T. Rate of cross Depress rate of T.

cultivar velutipes (mm)* pseudokoningii (mm) growth(%)°  pseudokoningii (%)°
ASI 4051 18.0 63.0 100.0a* 105.3b
AST 4031 19.0 60.0 94.7a 100.0b
FV 4-2 12.0 67.0 100.0a 111.0a
FV 4-1 14.0 60.0 78.6b 100.0b
ASIT 4047 10.0 62.0 100.0a 103.0b

a: Mycelial growth was investigated at 4 days after inoculation.

b: Rate of cross growth(%)=(Length of cross growth/Growth length of F. velutipes)x 100.

c: Depress rate of T. pseudokoningii(%)=(Growth length of T. pseudokoningii/Length of inoculum)x 100.
*: Mean separation within column by Ducan's multiple range test at 5% level.
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