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Body Development of Hypsizygus Marmoreus
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A edible mushroom, Hypsizygus marmoreus is commercially cultivated. However, the researches of cultivation
and physiological characteristics were not conducted in Korea. In this study, we conducted on artificial cultivation
of H. marmoreus and elucidated the effect of light on the mycelial growth and fruit body development using LED
light sources with different wavelength; blue (peak wave length 460nm), green(peak wave length 530nm),
yellow(peak wave length 590nm), red(peak wave length 630nm), and white as positive control.

Mycelial growth of H. marmoreus strains were inhibited about 30~40% in inhibition ratio under the illumination
with blue, green, yellow LED light. However, red LED light was not inhibited. Elongation of stipe was effective
under the long wave length such as yellow and red light. Abnormal fruit body was produced under the long
wavelength and dark. However, development of pileus was effective under the short wavelength such as green and
blue light. Also, as a result of cultivation with mixed light for high quality and harvest, many effective numbers
and yields of fruiting bodies were obtained in the mixed treatment of blue and white light, and pileus developed

well.
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Table 1. List of Hypsizygus marmoreus isolates used in this study

Isolate Source" Isolate Source”
HYM-009 : MKACC51980 ASI 8007  gichs | HYM-041 MKACC52015 ASI 8046
HYM-017 | MKACC51990 ASI 8017 HYM-042 | MKACC52016 ASI 8047
HYM-021 MKACC51994 ASI 8022 HYM-055 Commercial white fruit body
HYM-025 MKACC51998 ASI 8027 HYM-056 Commercial brown fruit body

D ASI, Institute of Agriculture Science, RDA, Korea; MKACC, Mushroom-Korean Agricultural cultural Collection, RDA,

2. A LED

LED 3o
Yellow, Red,

7}O
34

B2
B3kato] Wh
1y

=

S AHgsiort

T 2= AlSlo] Al

9t 7 0] NUV, Blue, Green,
Foto

= o] T2 6

b LED9} 7]&

Aoz

PPFD value:= Im% 11X ZOF Yy = I3y

Frigoz
20| o x|

Table 2. Properties of LED light used in this study
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LEDE % xake o2 el Aol
25, 97 59 Ao7t 7hssitt LE[RIEH
A 9] FAF AR S mAbo] AL LED
22 10~20pmol/m?se 2 ZAAstE 1, NUV
2 oF Zumol/m’s 02 zAste] Ao A&
Tt LED -2 1300mmX 1000mmx600mm (WXDX
H) 37]9] growth chamber Uj¥.of v}=ho]A]
50cm =o0] 9l= HR|5HI
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ol

LiggiEs](:))l)]rce NUvV Blue Green Yellow Red White

Wave length 405nm 460nm 530nm 590mm 660nm 6500K

PPFD value NA 160umol/ms  140umol/mis  120pmol/m's  220umol/mis  340umol/mis
Flux 2,000mw 8,000mw 3,300lm 2,400lm 200Im 4,500Im

* PPFD value: the photosynthetic photon flux density/ pmol/m’s
* NUV: near ultraviolet

101



% I ‘-EJDUF“# T AP - AL 4|0 DIRlE BR

3. LED o] LEJsbriehy Al
RER

Bl olRlE

R

271 o2 659 I NUV, blue, green,
yellow, red, whiteZ7} AX|= chamberoA] 7t}
SHAUfR|(potato dextrose agar, difco)d] &A%
g Al 24E 23.0410C, 1097+ oSl
etz o vigE AAstdn, § & Ae
16413t % - 8AIZF & ez wrEsloict. 7t el
of T& 4459 A A 452 Bl
st

Pi oo

el

A

U AHIA] S AA
A% ZAFS 93t AlE HiKlE 0Eas
T0]:0]7}=42:22:14:22(W/W) Bl &2 H|A]
shro 65% ATt H=E 2ASHH %Zé

£

A
n

-

=]

™ T o

()a—l_i 1,400cc pptﬂoﬂ O]Hﬂo}o:] —yo]-,g}_q_ }
gttt TAl 435 AEsho 23.0£1.0C

oW 40U Ui 7, 24 viE 209 3
At o= v gad viXlE d=7] $9f
Al D715 HAAIA Ao ARSI
Q717 JE" HiRle 659 go] AHA|
chamber?t 2HA|AHo] Y= chamberof|A] XS
ZALE Sk F RARIZES 1AZE B - 5ARE
Hejz whEsto] AP 48 TR 19 43
IR B BABIACE B 24} olelo] B
AL &% 15.0+1°C, 355 % 90~95%, o]At
&% 1,000ppm ofstz s}
EPolNe) 48-e £AE] $late] LED
@ Blue?} White, @ Greeni} White, ®
Blue?t Red @ Blue?t Green 712]31 ® Green
I} Red2 Z3tsto] AX|St chamberdA A&
AlZeH, & ZARIZEZ 16AIRE FRAL 8AIRE
WSENZ WHEsto] L27HR] RALSIICE B ZA
o]9]9] 3 AL 2% 15.0£1°C, = 90%0]
A, olilete 4 = 1,000ppm o|5t2 2785

_4

i

Lo ob o2

bl

LIS

F

O

o

OE

ﬂJ[o

102

Sy

I. 23

pL=)

1. LED ¥¢lo] LEjeijchisle] At Aol
ojRlE

TAFFZ pAATE AR HIUA £
AFS Este] BluA gt Ade B
(HYM-009, HYM-041, HYM-055, HYM-056)
Mutstod 7, PDAHRR] A&Este] 10€7F Biost
ch. 1 23 & 33t Po] wid 152 5
2tjo} 9= HYM-009 #%+= NUV, red ZojlA
217y AY Hat A A2 6.4£0.6mm, 6.3+0.6
mm o2 CiEAQl JHiet 6.1+£0.6mm Hot wRE
RS Btk green, yellow ZoJA 5.0m ©]
Aoz blueoﬂ*i wch w2l AlRloloith Eo)
ol F4s7l NUVOIA oA}
= :Kl oo, 11 Qo] FAoME
TA] F29} vlwste] @A AlRMF Qe 1}
Hoz, YA T2 Wol TA| U=

O o=

S
b
P P

@ 0

o[l‘l

259 HYM-0559F ZME591
M-009 %9} v]wsto]
ZAMO|| OJaf Al ABAo] et Ea| whA
Z20] HYM-055 #2% Qhfjof} red of|A] 5.7
£1.7mm, 5.5+1.2mm 2 ABAFSHK]|QE blue, green
Bof| A ZFzF 2.9+1.5mm, 2.9+0.6mn = Nmo] ut
o] Astelct. ZAFE] HYM-056 5
red oAl 6.1+1. 1mmZ QujQFECH w2 AYE
B, green BoAE 3.6+1.5me ;M}
o] MxsI.

ZA| FREQ] FAF AR xS0l ohujokut
Y LM E redd oA P LFssto,
red o] LE|RVIEHA FAL Al DAl ¥
2 719 giota wEEr T2{u blue, green,
yellowd& Al A87%do] B 3.5mm JE2 <l
G(8at 5.8m)olA] B} oF 30 ~ 40%9] AF A
Aol AatEloict. 2w FAF RS Asfishs

o>‘ mlo |‘



J. Prac. Agri. Fish. Res. Vol. 22(1)

wae R0 Aolg Hol, @AOME ol AMEFo] PAFF FRuCt FA A 9
TE AZEs} Aol G HO2 FEHN, W of o] AP Wl 2o HerEr,

Table 3. Effect of light quality on the mycelial growth of H marmoreus isolates on the PDA media

HYM-009 HYM-041 HYM-055 HYM-056
Dark 6.1+£0.6" 5.6+0.5 5.7+1.7 5.941.0
NUV 6.4%0.6 4.4+£1.0 4.1£1.0 4.740.7
Blue 5.7+1.5 3.6+0.6 2.9+1.5 3.840.6
Green 5.0£0.0 3.9+0.6 2.9+0.6 3.6+1.5

Yellow 5.0+1.2 3.5+2.1 3.3+0.0 4.1£1.7
Red 6.3+0.6 5.540.0 5.5+1.2 6.1+1.1
White 5.8+0.6 45431 4.1£0.6 4.842.0

* Myecelial growth:mm/day

NUVOlH SARR] 3 A 4571 953l QUrkay 1) meh el 3t

9 olgt ol mol/m’s02 e AT iAol FS B Wax] AL A 52 ¢
of ol oF 1/10 $502 Wob] Ro & 2 we MASICN Hubgel redol Ak A
Sgch @0l weh Ak Aol AsilE 3 2 Maltal SrowAl auEel Zlos Beer.

Fig. 1. Mycelial colonies of H. marmoreus isolates under the various light sources
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Table 4. Characteristics and yield of H. marmoreus isolate HYM-017 fruit bodies grown under
the various light sources

. ) No. of . Stipe

Stﬁi‘zs HYM-017 Ylek(m;ome mature fruit Dlzr:if;m;’f —

£ body/bottle P engt ameter

(mm) (mm)

Dark 113.0+8.5 10.5 11.2£2.2 58.3+7.0 16.3£3.9
NUV 151.0+£17.0 27 14.3£3.0 55.5£6.5 11.6£3.3
Blue 156.0+18.4 25.5 15.0+£2.7 56.4+8.3 13.5+3.1
Green 134.0+48.1 8 17.3+2.7 62.7+6.8 14.0£3.3
Yellow 123.0+4.2 8 12.6£1.7 57.748.9 12.6+4.9
Red 155.0+£28.3 252 1444£10.1  64.4+15.8  10.0:2.7
White 153.0+45.3 22 16.8£2.9 60.2£7.9 14.8£3.9
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Table 5. Characteristics and yield of H marmoreus isolate HYM-021 fruit bodies grown under the
various light sources

. ) No. of . Stipe
Stﬁi‘zs HYM-021 Y‘ek(m)’ome mature fruit Dlir:igm;’f —
£ body/bottle P engt ameter
(mm) (mm)
Dark
NUV 143.0+7.1 27 14.5£2.8 63.319.1 13.4+3.7
Blue 157.0+£19.8 31 14.3£3.5 62.6£9.7 12.6£3.4
Green 126.0+354 225 13.742.4  583+10.7  13.6+4.8
Yellow 144.0+£17.0 34 12.7£3.1  59.9+14.1  13.744.2
Red 87.0+56.6 14.5 11.6£1.8  69.9+12.7  12.743.1
White 117.5+33.2 14.5 12423 484484 11423
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Table 6. Characteristics and yield of H marmoreus isolate HYM-025 fruit bodies grown under the
various light sources

. ) No. of . Stipe

Slgfc‘; HYM-025 Y‘el‘(l/t;ome mature fruit Dl:‘lr:;tglm;’f P—

& body/bottle P ngt ameter
(mm) (mm)

Dark 148.5+£16.3 10.5 17.8£2.8  69.2+11.9  11.8+4.2
NUV 170.5+£31.8 26.5 19.543.8  73.8+124  11.843.8
Blue 177.0+4.2 22 20.6£59  70.3x14.5 12.7+4.3
Green 181.0+15.6 325 19.0+4.6  759+11.0 10329
Yellow 164.5+4.9 24.5 19.1+44.6  72.5+13.5 12.5£5.0
Red 178.0£5.7 225 182445  83.8+21.6  12.7+4.6
White 181.0£24.0 26.5 16.9+4.3 60.8+7.7 11.843.7
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Table 7. Characteristics and yield of H marmoreus isolate HYM-042 fruit bodies grown under the
various light sources

. ) No. of . Stipe
Snght HYM-042 Y1e1((1/t;ottle mature fruit Dlimet(er ;)f . .
ources g body/bottle pileus(mm Lengtl Diameter
(mm) (mm)
Dark 104.5+13.4 19 94427  588+9.1 92432
NUV 133.0+1.4 24 149424  63.0+8.1 11.1£24
Blue 108.5+12.0 25 13.9£35 57475 12.0432
Green 117.5+£26.2 16.5 14.1£2.6  63.749.6 11.844.3

125.5+48.8 26 14.843.4 69.7+13.0 10.9+2.5

Red 115.5+0.7 28 10.5+ 3.1 64.9+14.8 9.4+33

White 107.5£10.6 15.5 13.743.6  51.588.0 10.5£2.7
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Table 8. Effect of combination light on the fruit body formation of H. marmoreus isolate
HYM-025 grown under the various light sources

Yield/bottle No. of mature fruit body Diameter of

Light Sources Length of stipe(mm)

(2) /bottle pileus(mm)
Dark 110.5+16.3 15 17.8£2.8 89.2+11.9
Blue & Green 157.0+4.2 41 20.6£3.9 713£16.5
Blue & Red 151.0+15.6 31 26.0+4.6 779£14.5
Blue & White 168.0+15.6 43 26.0£3.6 76.9£13.0
Green & Red 145.5+4.9 33 23.1£2.6 79.5+14.5
Green & White 140.045.7 41 24.2+4.5 80.8+17.6
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