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Studies on Favorable Light Condition for Artificial Cultivation of Grifola frondosa
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ABSTRACT: To elucidate optimum light conditions for artificial cultivation of Grifola frondosa, the effects of light
quality (blue, green, white) and light intensity (200, 500, 800, 1200 lux) on primordium formation, morphological prop-
erties and yield of fruiting bodies of G firondosa using bag cultivation method were tested. Among three light sources,
white light source (400~620 nm) had a higher mushroom yield (242 g/bag) and a shorter cultivation period (52 days)
than those of the others. In particular, blue light source (400~560 nm) induced the morphelogy of wide and deep col-
ored pilei in G frondosa fruiting body. The experimental results on the appropriate light intensity indicated that
500 lux light was the most effective on mushroom production, whereas primordium formation was effective at 200 lux.
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QAW (Grifola frondosa(Dicks: Fr) S.F. Gray) ¥l
FEHAE Aol A (Polyporaceae)ell &8k HA
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Aok, 4, Hr] ol x5 o] AUth(Shen et al., 2002).
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S JASHH (Wu er al, 2006; Kodama er al, 2005)
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2000), EG73HaH-4(Talpur et al., 2002), BLY7sHaHE-
(Choi et al., 2001), FHLHE A 2-8-(Fukushima et
al., 2001), sH2FshaR&-(Mau ef al, 2002) 59 71540l
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NA &3 FAX(G frondosa KME44009)S A H5
2 Potato Dextrose Broth (PDB) #iR|o|x] Z=2A]71AA]
BAZTHE ATYLE AS3IT dA S AR

8k 15g, A% 200g, 27FE 50g, KH,PO, 0.5¢g,
MgSO, 5 g, A-8-F 10 mielw] o7]dl| F/TE 107 H7}t
ato] Azt HEA wlFH (18 Dol Fot 121°Cell A 20
w7F Hetd & HEYEE Hriste] oF 1097 vkt
A FF O 2 A3}

HiX| XM= % BB

SAHA S A3 MR RS FAEE EEY
(80%) ARE3IRAL 710 FYgdez AR} U7|&
(1:1) B1E&E 7} Q0%)31d TEFHS 60~65%= ZH
sttt & &3 wiAlE 2kg EA PPEAIY 1 kg® &
A% F 7PEA A 0 2-25emd) 7R PHE B
T eyt @l 2487 vpiE 59 dE wsit) 4%
o] AFEMW Hl71E AAHEAM g HAAER=E 121°C
EY 5ol 60 ol FAIEIE T A-S RS A E Y
Mo HIX R =8 25°C olalz WZsh & dAEF
Z71E o] g3l BAG 20 mpA EF3PAA FEslin).

i 3 HO|RE

THEEo] €5E WA= v E A 21+1°CY
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22t A7)0 ol R EE 3 ASAE 4 971Y
AE-9le] BAE 4R TEo] AAA e 2AE {53}
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g Foi8 E3g E47](Portable spectroradiometer,
Li-1800, Li Cor Inc)= S 3IATE A =20 wial 3
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59 AZE I mE A 24T v wge] g5y
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B 2 do] @ AERALE AAEAY. FEe] ¢
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AAEE, Aol AS2ARE ALY B4 2
ZAVSIATHRZFS - /MBI, 2006). T3 2pEA %
Ao M A (Minolta CR200, Japan)E ©]-€3td L, a, b
e F338

24 3 uH
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ete] FA, ma wA g F aAs 2SI
(Fig. 1). ¥gwkxo=z HAZL 380~500 nm, =332
490~610 nm, FAZL 600~720 nm=z FGo] NS
WA A = (Glickman et al., 2006), ¥ A3
ol AMEE ¥EF 3% e ST A, FMEES
400~560 nm(Amax: 437 nm), HY4FL  480~620 nm
(Amax: 530 nm)S.2 YR} o] 23 vlxsiglon,
AFL 400~620 nm= HIPgl] F3F FEIIA=)
2 Fol A F ¥ HE 437 nm, 490 nm(F A Y S), 544 nm,
587 nm(ZMF ), 612 nm(FAFG )2 FIF EFSIL
AR

B wE o] &2 WolF I 3UA WA Fo] 81%E
7V AL, BAE 61%, G 57% £o 7 24
HAL, A7to] BaErs ZE X7 wolgo] A
3] F7¥sit} dho)] 8 Aol M AFE 95%, FAF-E
86%, =32 81% ToE Ve THFig. 2). BARFIIA
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Aol 31 Aol By 1 FoME A]Hd 77tk
A ododel Fo] aAHolT RIFHYUUGHIUAE,
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Fig. 1. Transmission light spectra of three light sources.
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Fig. 2. The ratio of primordium formation of Grifola frondosa
under three light sources.
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o7 7t AAd o= HAF(LED)ETR:E F3F50l,
T Hoe AP} AAg R ZAgo] 833 o
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Table 1. Cultivation properties and yield of Grifola frondosa under three light sources

Light Spawn running Initiation of fruiting Development of Cultivation Yield

source” (days) body (days) fruiting body (days) period (days) (g/kg bags) BE® (%)
White 35 3 14 52 242 .4° 69.3
Blue 35 4 14 53 230.0° 65.7
Green 35 5 16 56 215.5° 61.6

*500 lux light intensity.

"Biological efficiency (BE)= fresh weight of mushrooms divided by air-dried substrates x 100.

““Different letters within a column are significantly different (p <0.05).

Table 2. Morphological properties of fruiting bodies of Grifola frondosa under three light sources

Ligh Cluster of fruiting body Pileus size Pileus color’

12ht : :

source Major diameter Mmo'r diameter (AVAY Height Width Length Thick-ness [ . b
(A) (mm) (A) (mm) (mm) (mm) (mm) (mm)

White 159.8° 135.3% 0.85° 80.3% 31.4° 23.2° 2.06° 533°  3.91° 15.0°

Blue 147.8" 137.4° 0.93" 86.5" 49 4° 31.3° 2.35° 402° 6.60° 15.0°

Green 145.9° 127.6° 0.87% 76.5° 3.5 21.5° 2.33" 55.7° 435> 15.5°

*AYA = major diameter of cluster of fruiting bodyminor diameter of cluster of fruiting body.

*L: lightness, a: redness, b: yellowness.

“*Different letters within a column are significantly different (p <0.05).
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Fig. 3. The ratio of primordium formation of Grifola frondosa
under various light intensities.
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sk g o] AQYURE 200 lux/t 492 M
WEW ) 500, 800, 1200 luxs 54U 0]AtH(Table 3). &}
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o} 48 AEHAY BAG FEAAAAE WAFo] 242 ¢
o8 FAF230 g)F HMF(216 g)HTE stk
Mgl sgefo] AR HAY 2 AF vRle I £
AbeE A3} 200 lux®] FEolA] Wo|&o] 7PF st

=

Table 3. Cultivation properties and yield of Grifola frondosa under various white light intensities

Light intensity = Spawn running Initiation of fruiting Development of Cultivation period Yield
(lux) (days) body (days) fruiting body (days) {(days) (g/kg bags) BE® (%)
200 35 4 10 49 241.0° 68.9
500 35 5 9 49 257.4° 73.5
800 35 5 11 51 208.3° 59.5
1200 35 | 5 i1 51 233.3° 66.7

“Biological efficiency (BE)= fresh weight of mushrooms divided by air-dried substrates x 100.

““Different letters within a column are significantly different (p <0.05).

Table 4. Morphological properties of fruiting bodies of Grifola frondosa under various white light intensities

. , Cluster of fruiting body
Light intensity

e . . b
Pileus size Pileus color

(lux) Major diameter Minor diameter (AVA) Height  Width Length  Thick-ness [ . b
(A) (mm) (A" (mm) | (mm) (mm)  (mm) (mm)

200 155.7% 145.3% 0.93*  88.1° 31.9° 215 2.01° 552° 431" 17.5°

500 170.4° 147.5° 087"  90.5° 32.3° 224" 2.08" 56.2° 444" 17.8°

800 145.4° 123.2° 0.85" 85.1° 359° 235 2.12° 50.8° 4.70° 16.1°

1200 163.4% 139.0° 0.86° 863 37.6° 25.2° 1.95° 50.5° 547 15.7°

“A'/A =major diameter of cluster of fruiting body/minor diameter of cluster of fruiting body.

"L: lightness, a: redness, b: yellowness.

““Different letters within a column are significantly different (p <0.05).
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