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Suitable substrate formulation for bag cultivation of the cultivar
‘Haesal’ in Hypsizygus marmoreus
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ABSTRACT: This study was conducted to investigate a suitable substrate formulation for bag cultivation of Hypsizygus marmoreus.
To determine the optimum media composition for H. marmoreus, chemical properties of various media and culture properties
were investigated. The fastest primordia formation (9.0 days), the shortest fruiting body harvest period (18.0 days), and the highest
yield (144.7 g/bag) were realized with the T6 formulation (55:15:20:5:5 mixing ratio of poplar sawdust, wheat bran, rice bran,
dried soybean powder, and palm kernel, respectively). The chemical properties of the T6 formulation were pH, 6.0; total carbon,
19.0%,; total nitrogen, 0.83%; C/N ratio, 22.8; P,0;, 0.61%; K,O, 0.46%; and MgO, 0.29%. This is the first attempt using plastic
bags for cultivation and will help expand the production of H. marmoreus.
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MgSO,-7H,0 0.5¢g, KH,PO, 0.46¢g, K,HPO, 1.0¢g,
Yeast extract 2.0 g, Peptone 2.0 g, Agar 18 g/L)E °]&
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Table 1. The substrate formulation supplemented with various combination for bag cultivation in H. marmoreus

The amount of added substrate (v/v)

Treatment
Poplar sawdust ~ Wheat bran Rice bran Dried soybean powder Cottonseed meal Palm kernel

T1 56.2 22.2 18.5 3.1 - -

T2 60.0 15.0 20.0 5.0 - -

T3 57.0 15.0 20.0 8.0 - -

T4 55.0 15.0 20.0 5.0 5.0 -

T5 60.0 15.0 10.0 5.0 10.0

T6 55.0 15.0 20.0 5.0 - 5.0

T7 60.0 15.0 10.0 5.0 10.0




Table 2. Chemical properties of substrate for bag cultivation in H. marmoreus

. ) pH Contents (%)
Raw materials of substrate Moisture content (%)

(15 PO, KO CaO  MgO T-N T-C

Poplar sawdust 12.3 5.0 0.28 0.11 0.13 0.03 0.11 43.4

Wheat bran 12.3 6.6 2.05 1.20 1.38 0.66 2.52 40.8

Rice bran 10.5 7.0 3.80 1.63 0.29 1.27 2.33 44.1

Dried soybean powder 8.0 6.5 1.29 1.42 0.47 0.31 5.67 47.8

Cottonseed meal 10.9 6.4 1.87 1.53 0.35 0.82 6.70 40.3

Palm kernel 8.4 59 1.59 0.80 0.90 0.54 2.68 42.6
S 2 o]t AA F FH d=71HES Sl A LEIRZHEHAL SRS 913 vl 2 ARl ARS
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Table 3. Mycelial growth and density of hot water extraction media in H. marmoreus

Division Poplar sawdust Wheat bran  Rice bran  Dried soybean powder Cottonseed meal Palm kernel
Mycelial growth (mm/ 7days) 34.5 50.3 46.8 453 493 50.3
Mycelial density® ++ +++ +++ +++ +++ +++

* Density: +, low; ++. medium; +++ high
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Fig. 1. Comparison of mycelial growth of H. marmoreuson hot water extract media. A, Poplar sawdust; B, Wheat bran; C, Rice

bran; D, Dried soybean powder; E, Cottonseed meal; F, Palm kernel.

Table 4. Chemical properties of substrate formulation for bag cultivation in H. marmoreus

i Contents (%
Treatment COMni);s:tu(r;) (II)ZI;I) PO, K0 Ca0 lf/lg)(') ™ - C/N ratio
T1 60.4 5.9 0.44 0.31 0.15 0.20 0.44 18.8 43.0
T2 57.8 6.0 0.78 0.51 0.14 0.34 0.58 18.7 32.1
T3 57.7 6.0 0.83 0.58 0.45 0.35 0.91 21.9 243
T4 56.4 6.0 0.68 0.53 0.13 0.31 1.12 20.9 18.6
T5 64.6 5.9 0.28 0.35 0.16 0.18 0.90 19.2 21.3
T6 60.8 6.0 0.61 0.46 0.16 0.29 0.83 19.0 22.8
T7 64.6 5.9 0.28 0.31 0.19 0.16 0.57 17.6 30.8

pHE 5.9-6.0 o2 el Alo] A&3t7]ol Z
R Tl T FF2 7] Tio] 0.44%=
7pg sekom xEeY, 9r)g, w7, 7R, wad
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Frg BAAFUT. “ERZPEHAL A hilA] AdE ¢
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A5 o83 SEleiHAl AR TH4 el 141

%(Oh et al., 2017)° Y3l & S Hof A &3
Hjzjo)] thek “E|R Al ARG SR USE ZARSE
Azt 2R 2 AFEE TIA ] 2S5 36.3Y0] 225
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Table 5. Morphological characteristics of fruit body and yield for substrate formulation in bag cultivation

Treatment Primorfiia formation  Fritbody harvest period ~ Primordia formation level Stipe length Yield

period (days) (days) (0-4) (mm) (g)

T1 9.3+0.5" 19.0+0.2 2.6+0.6 422422 112.5+11.1b

T2 - - - - -

T3 9.0+0.2 20.0+0.3 1.0+0.1 32.1+1.2 38.1+9.3¢c

T4 9.2+0.8 18.5+0.5 2.1+£0.7 36.6+4.0 112.0+9.4b

T5 - - - - -

T6 9.0+£0.8 18.0+0.3 3.4+0.2 42.84+3.9 144.7+9.1a

T7 - - - - -

*Values are mean = S.D. Means that do not have at least one letter in common in each of the strains are significantly different(p<0.05, DMRT).
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Fig. 2. The morphological appearance of fruit body in bag cultivation of H. marmoreus on mixed-substrates
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