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Relationship between chemicals in substrates and yield of

Pleurotus pulmonarius
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ABSTRACT: We examined the chemical properties of mixed media and the vyield of Pleurotus pulmonarius using bag culture (1
kg) and also evaluated their relationship. The yield of mushrooms in the first flush appeared to be correlated with total nitrogen
content. The highest yield of mushroom in the first flush occurred when the nitrogen content of the media was 1.12 %; however,
when the nitrogen content was lower or higher than 1.1 %, the yield decreased. The yield of mushrooms in the second flush was
highly correlated with various chemical properties including total nitrogen, total carbon, and C/N ratio; for example, higher
nitrogen and carbon content produced a higher yield in the second flush. Therefore, when cultivating bottle culture, the nitrogen
content of the media should be approximately 1.1 %, such that most mushrooms are harvested in the first flush. Additionally,
when cultivating bag culture for harvesting two or more times, it is advantageous to have higher nitrogen and carbon contents in

the media than the amount required for bottle culture media.

KEYWORDS: Bag culture, Chemical properties, Correlation coefficient, P pulmonarius, Yield

=2

[ —

M
LERlE =2 wold AT EgolM iR
WAsH, £ Pleurose W ARYS, T
ostreatus= =50l Wths o2 IO FZE  Oyster

mushroom & 2 Eg]o] Zt}, ol Ak 9 Au)7} 7}
A ge Aoz Al S, AR, AR}

J. Mushrooms 2020 June, 18(2):135-140
http://dx.doi.org/10.14480/JM.2020.18.2.135
Print ISSN 1738-0294, Online ISSN 2288-8853
© The Korean Society of Mushroom Science

An-Soo Lee(researcher), Jae-Hong Lee(researcher), Heon-Seop Won
(researcher), Se-Jeong Hwang(researcher), Tae-Sung Jung(researcher),
Dae-Ki Hong(researcher)

*Corresponding author

E-mail : las9642@korea.kr

Tel : +82-33-248-6103

Received March 5, 2020
Revised ~ March 19, 2020
Accepted March 27, 2020
This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0)  which  permits  unrestricted

non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

135

Al SR, A Fog v ke, H2ode
Aabdol =5 Aujbg g ol Holk WAl FA A ul 7}

5% 0%t
g, BAANA WAAEE B, A48, NEDE, o
v} o F2 FEHT YA o5 MAANE F B
2 A9IG o] AR} el dEsk rlo]
3} 714 e] g Aol viok A7} w3 itk olol we Al
& uAAE 94 5 Tide ApEe] sl g,

EHE] Al mlRUERel v E S tiAlE] flske]
78 22U (Lee ef al, 2018), £V (Lee ef al., 2014),
4 (Lee et al., 2001), AHAF I (Lee et al., 2013), 7+
AW (Lee et al., 2012), BALA -ZIVE -IIHALY
=0t (Jang et al., 2010), ZFE (Kim et al., 2011) 5o
gk A77F FREAT. =] A dFEeE F=
o] ¢E 1 & WAuS hAls] Yste] HE]7E (Lee et
al., 2017), #|°1Z8H(Won et al,. 2010), o}57F2] 8- 8}
oAbt AR HH(Kim ef al., 2005), SZa}R g -2
Aub-FPAplEA Y (Jang et al., 2014a) 59 AT+EAHE
BT E3F HIEHZ S giAsl7] flste] drigs)
Folaks At Az, FFdo] st Bl
tH(Kang et al., 2014).



136 oIt - ojAE - AT - A - AEA - U7

FARNES meke) WA EE B8] skl Tk
A TS RARS W 5 g A7 o] 53t

Ath(Lee ef al, 2015)3L AL, WA A& AL
£317] 938 AFE(Baek et al., 2018 ; Cheong et al.,
2012)% B39 B} dth

Lee 5(2019) 532 A4 20% AHE-EAL e WA
ako] 7| &S 12% ool Fwsith 519, Lee &
(2002)2> AAEFS 20% ©)F &3] e ONEE A
A7 AEEA] eFkrkar s

e e AFE w2 9 7IZHHa er al.,
2003), #1717 232 (Jung et al., 2014), 717
N (Yoo et al., 2012), $<5271(Chang et al., 2012)°]
3t A7 AATE Yoon 5(1996) - FANHIA] vl <]
o] WA mA= FEFS, Lee 5(2002) B A ul
Al A A R =gl Bt AFAFE B
Jang 5 (2014b)y2 =€}2] A& ¢t LED A3 s}l
A AFESEFo]l =41 d4kslEAE ergothioneine Eo] =
thar sk

o g 7ol nElg|e] £ AHst] 7|E HIXAE
o] E3H]&, A E A, wiF 2 A8 7 59
A7Ad= o Baso] glo, wix] skeAda) WAl
FFol tigt dte 28 ZEe WA s digt &
F(Jang & Goo, 2005) 2lolE Zrolr 7] oj#sith. o+
U “El2| 9} S (species)©] TR AH=Ele] G-l #3F A
T A ol = e, B Aol XA
SR ¢ sedwt AteEle] FRPZRe AAIE AT

MEES Y 57
B Aol AR A=El] FF= 20169 % U R
(e}

71l A% Aib FFOZ PDA(potato dextrose
agar) WA oA SHAIA FHEHE JELoRE ARSI
FaH A v RuE ) 85%%h
B3 62% W= 235 A
T 121°CoA 907 AAskaL, HEE H7het H
of 2% 22°C, 5% 70%2] viFdolA 309 H= viget

o] THoz ARSI

=

MFHIX] =N

Ab=el] WIAAE T FFPe] Eve F-EE A
Eutzl HAYE | ;59 HEE I

Jala, | EE L WAL ) Fu) A o] Zu) - w S=utko] vl

£ JFo R TSN M4 7K Aol 10%H
So7trE HEEIE 30%E UL, M5~M10S Ea
ol 20%H Egts] 7| RIEEEZE 20%= ettt

HiX| Etetd 24
SRl o] shebd A ARl Al (o] oF 65% o
)2 ol&3drh. pHe SHA] 5 g2 AF L S/

Table 1. Mixing ratio(v/v) of media materials for Pleurotus pulmonarius

Main-substrates

Source of nutrients

Division Sawdust ~ Cottonseed hull ~ Beetpulp  Cotton seed meal Soybean cake Kapok cake Beer cake
M1 1 5 3 1
M2 1 5 3 1
M3 1 5 3 1
M4 1 5 3 1
M5 1 5 2 2
M6 1 5 2 2
M7 1 5 2 2
M8 1 5 2 1 1
M9 1 5 2 1 1
M10 1 5 2 1 1

Table 2. Nitrogen and carbon contents in each media materials used
Sawdust Cottonseed hull Beetpulp COt::;aTeed Soybean cake Kapok cake Beer cake

TN (%) 0.2 24 1.5 6.2 - 5.1 2.1
TC (%) 46.9 42.1 37.4 39.3 - 45.7 26.4

J' Abbreviation : TN(Total nitrogen), TC(Total carbon)
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Table 3. Chemical compositions of mixed media
D D >

Division (};:I:) O((l;f) ](‘(I)Z) r{; ) OMV/N ratio C/N ratio
M1 53 26.1 1.1 15.1 23.3 13.5
M2 49 28.1 14 16.3 19.8 11.5
M3 4.8 254 1.0 14.8 26.0 15.1
M4 4.5 22.3 0.9 13.0 26.0 15.1
M5 52 274 1.7 15.9 16.1 9.4
M6 5.2 29.0 13 16.8 21.8 12.6
M7 4.6 19.8 0.8 11.5 24.8 14.4
M8 5.2 27.9 14 16.2 19.8 11.5
M9 5.1 20.6 0.9 12.0 21.9 12.7
M10 5.0 274 13 15.9 20.4 11.8

Range 4.5~5.3 19.8~29.0 0.8~1.7 11.5~16.8 16.1~26.0 9.4~15.1

J Abbreviation : OM(Organic matter), TN(Total Nitrogen), TC(Total Carbon)
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Table 4. Characteristics of growth and yield of P. pulmonarius according to mixed media

Division Pileous width ~ Stipe length Stipe thickness Yield(g/bag) Biological effi- Lightness
(mm) (mm) (mm) Ist 2nd Sum ciency(%) (L)
M1 50.7 41.1 9.9 341 57 398 114 31.5
M2 47.1 48.2 9.0 208 145 353 101 32.0
M3 49.8 50.2 10.3 317 67 384 110 31.1
M4 45.7 429 9.8 233 57 290 83 32.0
M5 - - - - - - - -
M6 47.1 48.3 8.9 232 113 345 99 32.7
M7 46.2 46.3 9.2 226 53 279 80 334
M8 - - - - - - - -
M9 47.1 45.8 9.7 240 62 302 86 32.8
M10 45.2 50.2 10.6 160 129 289 83 30.0
Table 5. Correlation coefficient between chemical properties of substrates and yield of P. pulmonarius
Division pH OM. T-N T-C OM/N CIN 1" Yield 2" Yield
O.M. 0.376* -
T-N 0.461* 0.726** -
T-C 0.376* 1.000** 0.886** -
OM/N ratio 0.485* 0.420* 0.867** 0.419% -
C/N ratio 0.486* 0.419* 0.866** 0.419* 1.000** -
1* Yield 0.209 0.285 0.580% 0.282 0.409 0.41 -
2™ Yield 0.406 0.717** 0.952** 0.715** 0.876** 0.874** 0.455* -
Sum of Yield 0.268 0.457* 0.478% 0.457* 0.005 0.005 0.644* 0.016
* @ significant at 5%, ** : significant at 1%
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Fig. 1. Relationship between total nitrogen content and 1"

yield of P. pulmonarius.
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Fig. 2. Relationship between total nitrogen content and 2™

yield of P. pulmonarius.
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Fig. 3. Relationship between total carbon content and 2™
yield of P. pulmonarius.
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