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Nutritional Requirements for Mycelial Growth and Artificial Cultivation
of Tricholoma giganteum*!

Kazuhiko KiNjo*2 and Tsuyoshi MIYAGI *3

Using strains of Tricholoma giganteum collected in Okinawa prefecture, the nutritional requirements for mycelial
growth of 7. giganteum, the most suitable sawdust medium for cultivation, and the fruit-body yield were
investigated.

The results showed that the mycelial growth of 7. giganteum was superior on the Hennerberg medium of
synthetic liquid medium, and the GCMY (glucose, casamino acid, malt extract, and yeast extract) medium of
natural liquid medium. The optimum pH value and the temperature for mycelial growth were 5.0 and 30C,
respectively. Soluble starch and mannose were the most effective carbon source for the mycelial growth and the most
effective nitrogen source was potassium nitrate. On sawdust media supplemented with wheat bran, Hannoki (Alnus
japonica (Thunb.) Steud.) had superior growth, whereas Mokutachibana (Ardisia sieboldii Miq.) had inferior
growth. Among the 5 strains tested, the TG-12 strain had the highest fruit-body yield .

Keywords :  Tricholoma giganteuwm, nutritional requirements, sawdust medium, fruit-body yield.
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Fig.1.  The mycelial growth of 7. giganteum (TG-12) at
each temperature.
Notes: Cultivated on PDA medium for 16 days. Each block

represents the mean of three replicates. Bars
represent standard deviations.

Table 1. The mycelial growth of T. giganteum (TG-12) on synthetic and natural media.

Synthetic medium® Dry weight of mycelia (mg/flask) Natural medium” Dry weight of mycelia (mg/flask)
Hennerberg 3157+1.17" GCMY 46583+ 553"
Currie 30.80£1.15 GMY 394.53 + 7.89
Jennise 26.95+0.54 Onion glucose 335.53+19.78
Naegel 25.41+0.92 SMY 316.63+ 4.17
Myer 22.31+0.34 Potato glucose 303.33+ 4.43
Pfeffer 20.79 +0.69 SCMY 275.00+21.24
Schopfer 18.48 £1.60 Carrot glucose 25753+ 7.36
Richards 16.17+£1.07 Peptone glucose 241.10+ 7.36
Hoppkins 15.40£1.03

Lilly 15.40+0.69

Czapek 14.63+0.23

Myer-Smith Naegel 13.86+0.49

Beadel 11.44+0.31

Sucrose-Asparagine 10.78 £0.30

Tochinai 6.16+0.15

'+ Cultivated at 30C for 30 days.
"+ Cultivated at 30C for 12 days.

GCMY : 1% glucose, 0.3% Casamino Acid, 1% Malt extract, 0.4% Yeast extract. GMY : 1% glucose, 1% Malt extract, 0.4%

Yeast extract.

SMY : 1% Sucrose, 1% Malt extract, 0.4% Yeast extract. Peptone Glucose : 1% Peptone, 5% glucose
SCMY : 1% Scurose, 0.3% Casamino Acid, 1% Malt extract, 0.4% Yeast extract.

*: Each value represents mean and standard deviation for three replicates.
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Fig.2.  The mycelial growth of 7. giganteum (TG-12) on
Hennerberg medium cotaining sugars.

Notes: Control : Sugar free Hennerberg medium.
Cultivated at 30°C for 30 days. Each block
represents the mean of three replicates. Bars
represent standard deviations.
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Table 2. The mycelial growth of T. giganteum (TG-12) on

Hennerberg medium containing nitrogen
compounds.
Nitrogen compound Dry weight of mycelia (mg/fiask)
Ammonium nitrate 14.29=0.61"
~ acetate 14.12+0.43
# carbonate 11.79+047
» sulfate 11.33+2.13
# oxalate 1056 +1.11
# chloride 10.10£1.39
~ tartrate 9.62+1.31
Ammonium dihydrogenphosphate 301051
Diammonium hydrogenphosphate 14.98£0.96
Potassium nitrate 20.36£0.44
Magnesium nitrate 1570 +1.20
Calcium nitrate 6.53+0.39
Sodium nitrate 6.34+1.15
Urea 211024
Control” 094=0.21

. Nitrogen free Hennerberg medium.
Notes Cultivated at 30°C for 30 days.
*: Refer to Table 1.
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Fig.3.  The mycelial growth of T. gigantewm (TG-12) at
each pH value.
Notes: Cultivated at 30°C for 30 days on Hennrberg. Each
block represents the mean of three replicates. Bars
represent standard deviations.
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Table 3. The mycelial growth of T. giganteum (TG-12) on sawdust medium supplemented with wheat bran.

Wood species

Scientific name

Japanese name Diameter of colony (mm)

Alnus japonica (Thunb.) Steud.
Macaranga tanarius Muell. Arg.
Rhaphiolepis indica Lindl. var. liukieuensis Kitamura
Diospyros morrisiana Hance
Diplospora dubia Ohwi

Ficus superba Miq. var. japonica Miq.
Casuarina equisetifolia J.R. et J. G.Forst
Persea japonica Sieb.

Wendlandia formosana Cowan
Vaccinium wrightii A. Gray

Ficus erecta Thunb.

Erythrina orientalis Murr.

Quercus glauca Thub.

Lithocarpus edulis Rehd.

Glochidion zeylanicum A. Juss.

llex integra Thunb.

Fraxinus floribunda Wall.

Leucaena leucocephala de Wit
Distylium racemosum S. et Z.
Euscaphis japonica Kanitz

Vernicia fordii Airy Shaw

Glochidion obovatum S. et Z.
Pittosporum tobira Dryand ex Ait.
Ficus microcarpa L. .

Pinus luchuensis Mayr

Meliosma rigida S. & Z.

Castanopsis sieboldii Hatusima
Syzygium buxifolium Hook. & Arn.
Meliosma oldhamii Miq. var. rhoifolia Hatusima
Bruguiera gymmnorrhiza Lam.

Avrdisia sieboldii Miq.

Hannoki 80.79 +0.76*
Oobagi 80.04 +1.99
Hosobasyarinbai 79.13+0.44
Tokiwagak 78.25+0.71
Shiromimizu 76.64£0.94
Akou 76.35=0.82
Mokumao 76.24£1.01
Aogashi 75.77 =0.55
Akamizuki 75.54 £ 0.86
Giima 75.38 0.48
Inubiwa 75.35+0.57
Deigo 7492+0.21
Okinawaurajirogashi 7490 £0.36
Matebashii 74.68=0.77
Kakibakankonoki 7371 £0.47
Mochinoki 7355+0.53
Shimatago 7330+ 1.01
Ginnemu 7258 £0.58
Isunoki 7231121
Gonzui 72.07 =0.40
Shinaaburagiri 72.07=0.80
Kankonoki 71.98+£0.91
Tobera 71.44+0.56
Gajyumaru 70.35+1.02
Ryukyumatsu 38.26 £2.22
Yamabiwa 36.10=0.86
Itajii 33.02+197
Adeku 30.42+0.83
Yanbaruawabuki 32.68=0.74
Ohirugi 14.66+2.75
Mokutachibana 12.29+2.83

Notes : Cultivated at 30°C for 12 days. Sawdust to wheat bran ratio is seven to three (w/w) .

*: Refer to Table 1.
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Table 4. Fruit body yield of 5 strains on the sawdust medium (Aus japonica) supplemented with wheat bran.

Strain Incubation period Days required for Fruit body
of mycelium (d) harvest (d) yield (g/bag)
TG-12 4840+ 1.96 33.50+0.64 129.87+11.35
TG-07 52.77+2.36 28.33+0.88 112.02 = 20.03
TG-15 49.60 +2.03 26.80+1.06 98.15+15.74
TG-19 50.01+1.93 2750+ 1.11 96.01 +13.34
TG-20 49.33+2.03 32.20+0.86 93.82+16.78

Notes : Cultivated at 30°C. Sawdust to wheat bran ratio is seven to three (w/w) .
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