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Effect of nitrogen content in media on vyield of Pleurotus
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ABSTRACT: We analyzed the relationship between the main chemical properties (pH, total nitrogen content, total carbon
content, and CN ratio) of sterilized medium and mushroom vyields in 1 kg bag culture of Pleurotus ostreatus. The mushroom
yields appeared to be highly correlated with the pH, total nitrogen content, and CN ratio, and were the highest under a total
nitrogen content of 2.0-2.2% and a the CN ratio of 20-22.5. However, of the three parameters, total nitrogen content showed
the highest correlation with the mushroom yield. The coefficient of determination(r’) between the total nitrogen content and the
sum of the yield was 0.931, while that of the pH and CN ratio was relatively low. The nitrogen content of the medium was the
most important factor in determining the yield of oyster mushrooms.

KEYWORDS: Bag culture, Chemical property, Pleurotus ostreatus, Yield

LElEE ) A 2 AH|Ee] s we ,iii

A% AR A o AE T, AFY <)
o] Bl S5 AsL BAAN} 2 5E o]%u}

H wEl) 7142 slEksls v BlA A EH] S A
Hle A& o7 Aastal o] A2 ofstE ol Sl

J. Mushrooms 2021 March, 19(1):71-75
http://dx.doi.org/10.14480/)M.2021.19.1.71

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),  Ki-Sun  Kim(Senior
Researcher), Kwang-Jae Lee(Researcher), Kyeong-Rin Bang(Researcher),
and Young-Moon Mo(Researcher)

*Corresponding author

E-mail : las9642@korea.kr

Tel : +82-33-248-6103

Received February 10, 2021
Revised  February 20, 2021
Accepted March 9, 2021

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.

71

3k el WAARE oA Fue A9 oiEe
ANE7 9l o9&ty 9, /HEE =ris 4w
2o] S A7l 9l F shuolBR VEAR
2 g8 QYA o) wol A28 wARE g 5
TFeE Aol =] s

Lete] Al mFuEe) v
7 AU (Lee ef al., 2018), 2UR-(Lee et al., 2014),
MAFUF(Lee et al., 2013), TR ¥} (Lee et al.,
2012), WALA -AIAINE -AFIYUYF- 5 (Jang er al,
2010), =FZE (Kim ef al., 2011) 5ol thsk A7} =3
HAh =Elg] Au] A] dePoE FE o] gHI UE
HAuke A 5l7] 9Jske] HEl7FE (Lee ef al., 2017), 7l

o]Z8(Won et al., 2010), o7t gt vt -opxpat- =
FYREH(Kim et al., 2005), Zuld ) - SppF2gut- 71AL
vl Y (Jang ef al., 2014a) 59 AFAINE BIHY
ot =3 HEHEZE tfAely] flete] dujEgolrts
AT A, TRl FEAtial BAlEth(Kang er
al., 2014)

1eapH

Al

NS RIS S5l

E‘rﬂ HAAER &-83h7] #l5te]

_O_
E
94 BARS WY S g W7} A FEEe] $45



72 ©IFF - olAT - FAA - A - o) FA] - WAE™
Ath(Lee et al., 2015)3L 3L, WA FSuix & A&
2317] 93+ A= (Back er al., 2018; Cheong ef al., 2012)
T HUE v

Lee 5(2001) S Au) A] wh =] 27 2} o 2] gFe] At
ATAINE B3N Jang 5(2014b)S LED A3
stellA] el 9] AFErRFo]l okl St

2 AFere e HiRAEL] stebd Fkdo

=

= B 7574} B}

AddTE 20209 FH=sH71EdolA S48 e
g AFEE GAP S ol g3t GAkE AFETeE A
glgt o= ST 71EWAle] fla g7t B
P NN A T e 5 2EH 2 7Fs §4
< HA7ell 2 AolA] wiA] 9] thE a1 JEE FH

43}3h7] f1%ho] ATk, PDA(potato dextrose agar) WA ]|
A FAAA FRHEES AZste] HEULE ARSI
e 2AS FIRIEA v FUEEE 85%<) v
15%E &% § 78S 2% W2 st A+
121°CollA 9037 AA8IAL, HELS H7hsh Hell &
5= 22°C, w5 oF 70%2] vl 30 A= wlgsial
Tt A2 A s St o= ARSI
el wiAlAE S iAo AAags gest
of FAFE SARENH HAYE 1:59] HER
shar, H|EE 2 i b7 o] Zub-wl S=uke] W] &5 Table 1
I 7ol AR AT WAl EE AxTIE 7]

N

]

A& 1kg¥ PPEA| F318taL, A7l WL 102°C
AN wi7IsHHA 1207 o H]A=EgE 5, 121°Cell 907F
skt

A= 48 2 A 60°Col 48417 o] Az
slo] BAo] o] &3Iitt. pHE S3HIA| 5 g2 ANFH ek
ZHF 25mlE 7Fske] pH A=H(ORION 3STAR, USA)S
o] g3l =AUt 224 2 Fe4E ELEMENTARA

ME

O

Table 1. Mixed ratio(v/v) of media materials for cultivation of
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Table 2. Main chemical properties of mixed media

Total nitrogen Total carbon

P ostreatus Substrate pH (1:5) (%) (%) C/N ratio
Main-substrates Source of nutrients M1 4.93 ab’ 2.19b 442 a 20.2
Substrate Cottonseed Cotton Kapok Beer M2 483 ¢ 1.86 d 438a 23.5
Sy PP o meal cake cake M3 498 a 225a 438a 19.4
M1 1 5 3 1 M4 489b 178 e 44.1a 24.8
M2 1 5 3 0.5 M5 4754 1.60 f 445a 27.9
M3 1 5 3 1 M6 466 e 1.58 44.1a 27.9
M4 1 5 3 0.5 M7  493ab 2.22 ab 446a 20.1
M5 1 5 2 2 MS$ 491b 1.97 ¢ 4442 22.5
M6 1 5 2 1 Range 4.66~498  158~225  438~448  19.4~27.9
M7 1 5 2 1 1 & The same letter indicated not significantly differed(Duncan’s test,
M8 1 5 2 0.5 1 p<0.05)




Table 3. Characteristics of the growth and yield of P. ostreatus

el FAAEA] s g o] kel MR 9F 73

Substrate Pileous width Stipe length Stipe thickness Yield(g/bag)
(mm) (mm) (mm) 1st 2nd Sum

M1 323 65.1 10.2 311 115 425 abc*
M2 33.7 65.9 10.5 324 94 417 bed
M3 32.7 69.9 10.5 323 88 411 cd
M4 31.0 66.7 10.0 315 93 409 d
M5 40.8 67.1 10.3 299 69 368 e
M6 38.0 66.8 10.1 251 82 333 f
M7 33.7 70.5 11.1 336 98 435a
M8 38.0 68.0 114 349 79 428 ab

Range 31.0~40.8 65.1~70.5 10.1~11.4 251~349 69~115 333~435

* The same letter indicated not significantly differed(Duncan’s test, p<0.05)
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Table 4. Coefficient of determination(r’) between main chemical properties of substrates and mushroom yields

Division pH TN* TC C/IN Y Yo Yo
pH - 0.869** 0.051 0.881** 0.844** 0.280 0.924%*
TN - 0.025 0.997** 0.754** 0433 0.931%*
TC - 0.147 0.227 0.048 0.113
C/N - 0.700%* 0.452* 0.907%*
Y. - 0.115 0.863**
Yo - 0.348

* : significant at 5%, ** : significant at 1%

Abbreviation : Y, (Yield of 1% cycle), Yo (Yield of 2™ cycle), Y (sum of Y, and Ya,)
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Fig. 1. Relationships between pH and total nitrogen (left), pH and C/N ratio (right).
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Fig. 2. Relationship between pH and sum of yield of P
ostreatus.

95 7;1 o7 FdEH, Z Afoxes da T
F7 CN&o] o w5 2 = Pzitk= 3S &1
S = AT Lee et al(2020)7F WA ] FA A o]
Ah=gle] gkl wie- & S Frhe Baeh 22 v
<5 A3E B

AfAEo] wiR o] olslsdat MAl Tkl
A& wf& A= Zotr 7] ofH Yt Kim er al.(2008)
o] wjx]9] o|s}s gzt AMMA kel Al E B4
o]—)‘iX]U]— ZA} AAZLEe Ay W27} 0.74~
142%2 AR Hog dglrlo] 423 A7 A= B3l
AoZ RAY. B A= WZ2y) wur}
4=F HeE 158~2 252 Agste] mElg] ] B
oA WMIHS A F UYL, =& ARFAVE Yehd

gy AL

T AT, sro= wAEjx ] ojstel g} kel At
H B2 A7 71diEh
¥ 9
el 1kg EXAE F3) iR Fo 38

3} 2% WA Stk BAE

T pH, TH 4 T, CNEF 23 2] el|A ¢
=S AAS BT pHE 4.9-5.09] HdA, & 24
500
e I - e ~
2 400 o8 6
©
20 .
£
2 300 y=-398.17x% + 1633.2x- 1240.3
R2 = 0.931**
200
1.5 1.7 1.9 2.1 23
TN(%)

>0

v T
° pH, *M%t 2 CNgF}
& ool Abtol
Purh 3%
epge}.
2 CN&
u)FIthe

& 2.0~2.2%N4, CNE&E 20~22.5914 7P
%“é% A= 1T71 WA
S AL 2F7] WAl

UERFA] 249 LE‘r ey *3@7417} 1‘I‘7]
o] sletd el AAAN BT O =2 Aol
agjate] £ AtelA HHXH pH, 3 9
2 A T AR MAFR & JEgFS

AES 42 e

7%

ZAol 2
B A7E $EAEY TEATHA (PI01341104)014
o]0131 AT A7H] A Q] TAR=RY .

REFERENCES

Baek IS, Kim JH, Lee YS, Shin BE, Lee YH, Lee YS. 2018. Yield
characteristics of Pleurotus ostreatus according to the use of
spent mushroom substrate with high nitrogen content. J.
Mushrooms 16: 257-262.

Cheong JC, Lee CJ, Shin PG, Suh JS. 2012. Recycling post-harvest
medium from bottle cultivation for Oyster mushroom. J.
Mushrooms 10: 167-173.

Ha TM, Jang M]J, Ji JH. 2006. Development of simplified
diognosis technology for fermentation of Pleurotus ostreatus.
2005 Test research report of Kyonggi-do ARES : 830-842.

Jang MJ, Lee YH, Ju YC. 2010. Selection of an substitute sawdust
material in Pleurotus ostreatus by bottle cultivation. Kor. J.
Mycol. 38: 142-145.

Jang MJ, Lee YH. 2014a. Effect of nutrient substrates on Pleurotus
ostreatus in bottle culture. J. Mushrooms 12: 367-370.

Jang MJ, Lee YH. 2014b. The suitable mixed LED and light
intensity for cultivation of oyster mushroom. J. Mushrooms
12: 258-262

Kang MG, Kim WH, Park JH, Kim SH, Park SH, Woo JH, Choi
SY, Park SD. 2014. Substitution effect of PEFB (Palm empty
fruit bunch) for beet pulp in bottle cultivation of Pleurotus
ostreatus. J. Mushrooms 12: 12-16.

Kim JH, Choi JI, Lee YH, Moon YH, Ju YC. 2011. Screening of
optimum nutrient supplement of corncob as a main substrate
for bottle culture of oyster mushrooms. J. Mushrooms 9: 166-

500
= I P,
@ 400 * e,
= .
20
£
3 300
= = -1.9964x2 + 86.28x - 503.37
R2 = 0.907**
200
18 20 22 24 26 28
C/N ratio

Fig. 3. Relationships between total nitrogen and sum of yield(left), C/N ratio and sum of yield(right).



169.

Kim JH, Ha TM, Ju YC. 2005. Selection of substitute medium of
cotton seed pomace on the oyster mushroom for bottle
cultivation. J. Mushrooms 3: 105-108.

Kim JH, Choi JI, Chi JH, Won SY, Seo GS, Ju YC. 2008.
Investigation on favorable substrate formulation for bag
cultivation of Grifola frondosa. Kor. J. Mycol. 36: 26-30.

Lee AS, Lee JH, Won HS, Whang §J, Jung TS, Hong DK. 2020.
Relationship between chemicals in substrates and yield of
Pleurotus pulmonarius. J. Mushrooms 18: 135-140.

Lee CJ, Jhune CS, Jeong JC, Kong WS, Seo JS, Park KC, Park CK,
Shin YS. 2012. Cultural characteristics of oyster mushroom
on addition rate of Cudrania tricuspidata. J. Mushrooms 10:
129-135.

Lee CJ, Jhune CS, Jeong JC, Moon JW, Kong WS, Seo ]S, Park
KC, Shin YS. 2013. Characteristics of culture of oyster
mushroom on addition rate of Acer tegmentosum. Kor. ].
Mycol. 41: 21-27.

Lee CJ, Lee EJ, Park HS, Kong WS. 2018. Growth characteristics
and productivity of oyster mushrooms after adding pine tree
sawdust obtaining from thinning out trees in a forest. J.
Mushrooms 16: 338-341.

ek FAAEA] s g o] kel WA= 9% 75

Lee CJ, Lee UJ, Park HS, Kong WS. 2017. Growth characteristics
of oyster mushrooms upon addition of barley flour as a
substitute for cotton seed meal. J. Mushrooms 15: 145-149.

Lee CJ, Moon JW, Yoo YM, Han JY, Cheong JC, Kong WS, Kim
YG, Yoo Y]J. 2015. Growth characteristics and productivity of
oyster mushroom according to adding of Salvia miltiorrhiza.
J. Mushrooms 13: 262-265.

Lee CJ, Yoo YM, Han JY, Cheong JC, Jhune CS, Moon JW, Kong
WS, Suh JS. 2014. Growth characteristics and productivity of
oyster mushrooms according to adding of Rhus vemiciflua
sawdust. . Mushrooms 12: 232-235.

Lee HD, Kim HK, Kim YG, Lee GS. 2001. Bottle cultivation of
Pleurotus  ostreatus, Agrocybe aegerita and Ganoderma
lucidum by using rice hull media. Korean J. Plant. Res. 14:
213-219.

Lee YH, Son SK. 2001. A study on the amount and the form of
media for cultivation of Pleurotus ostreatus. 2000 Test
research report of Kyonggi-do ARES : 568-577.

Won SY, Lee YH, Jeon DH, Ju YC, Lee YB. 2010. Development
for new mushroom substrate using Kapok seedcake for bottle
culture of oyster mushroom. Kor. J. Mycol. 38: 130-135.



	ABSTRACT
	적 요
	REFERENCES



