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ABSTRACT

This study aimed to optimize the cultivation conditions of the newly developed
oyster mushroom cultivars, [Manseon] and [Daeseon] . The optimal primordia
formation temperature for [Manseon] was 20C. When cultivated at a CO,

concentration of 6,000 ppm for 1 day after flipping, the stipe length increased by
approximately 6.5%, the number of effective stipes reached 29, and the total
increased by approximately 3.9% compared to cultivation at 4,000 ppm. Among the
substrates used in oyster mushroom farms in Gyeonggi Province, the substrate of
farm B (per bottle: sawdust 212 g, beet pulp 46 g, Cottonseed Meal 46 g) had the
highest dry substrate weight index (103.1), and it was the most suitable for
cultivation of [Manseon] .

For [Daeseon] , the optimal temperatures at different growth stages was as
follows: maintaining 20°C for 145 hours after scraping, 18C for 5 hours, 16°C for
16 hours during the development of effective stipes, and 14C for more than 25
hours until the harvesting stage resulted in improved yield and cap color quality.
Additionally, after flipping, the optimal light intensity for growth was 3~4 pmolm~=2 s
' under a blue-white LED, which led to higher yields and darker cap coloration.
The optimal substrate composition for [Daeseon] was determined to be, per 1,100
ml Dbottle, 419.8 g of hardwood sawdust, 94.5 g of beet pulp, and 94.5 g of
cottonseed meal.

Furthermore, an annual monitoring study of oyster mushroom farms revealed that
maintaining hygiene in clean booths, inoculation rooms, and cooling rooms, as well
as ensuring spatial separation of the initial incubation rooms, effectively reduced
contamination rates. The primary contaminant fungi in the oyster mushroom
substrates were identified as T7richoderma longibrachiatum, Penicillium sp., and
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Neurospora crassa. In oak mushroom(ZLentinula edodes) farms, contamination rates
increased in the fall, and mite infestations were observed. The primary contaminant
fungi in oak mushroom substrates were 7richoderma harzianum, Trichoderma cf.
harzianum, Penicillium brevicompactum, and Hypocrea Ilixii This study provides
insights into optimal growth conditions and cultivation management strategies for
newly developed oyster mushroom cultivars, contributing to improved productivity
and quality.

Key words : Pleurotus ostreatus, Oyster mushroom, Cultivating condition, Manseon,
Daeseon
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121C, 1.27]¢ o2 9083t 1d=7E S S tHE D).

ol o A4 A=Y Ade A8 =W ZEg s7tolA AMEEE & 29 )
AxFO 2 FEIFFS 68% W2 -t 2AZF 5 st #A3E & A3t
Atk WA= WEA Set2E B5(G 75 mm, 1,100 mDell 750 g2 Ha 121C, 1.27]
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S1 233.5 - - 112.1 81.3 177.5 67.1 4.9 32.8

S2 357.0 93.5 93.5 93.5 - - 69.6 4.7 40.6

S3 419.8 - - 94.5 94.5 - 64.7 4.8 25.0

gz @ 75 mm, 1,100 ml
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T1 207 (145h)—18C (2h)—16C (2h)—14°C (3h)—12°C (12h)—10C (25h) 189 3,404
T2 20°C (145h)—18C (3h)—16°C (4h)—14°C (14h)—12C (25h) 191 3,514
T3 207 (145h)—18C (5h)—16°C (16h)—14C (25h) 191 3,596
T4 20°C (145h)—18C (21h)—16°C (25h) 191 3.678
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4,000 20+1 419 40 76 33.8+2.0”7 103+05 86.6+6.9 46.8+54 207+14

5,000 22+1 35 46 77 396+15 16007 89.9+32 289+29 210*16

6,000 201 35 44 74 285+14 11.7£11 922+15 29.0x10 215+14

T ERAETD 5ok CO, = Al 7 L R, an AAWSEAG), by SAGMAAG) T wd txEHAt
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782 WA S ahet AMASel folst Ad; AAA P mwstg

< o BE7biAZE A A A FAASF7E 10312 7 ok Al of Aufol &
FaetATHE 7, 8, 1% 3).

Wlesgrizd ¢ 7133



R 7 E7h AW BEF W Aol AE R AMAS
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=71B 1,100 36 4 4 44
=71C 850 40 4 3 47
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-HH Z] - AN bl % = T o) Zak®)
S mm  am am B @

w7FA 341 40 6.8 331+09” 11.3+04 748+24 331+25 153+8 69.7

7B 354 42 84 37016 11.6+0.9 849+36 488+47 23914  103.1

l'=7}C 339 44 70 30.0x1.0 125%0.2 81.1+39 322+4.0 185=*12 89.8

S =718
a9 2. w7 AE AAA S a ()

U e AEF Tl AL 71s i
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el 84 BF RN

%9 2% A ®E A5 A
ey 2 23974 9373 9B  fEASF -3
L a b @mm mm m G @)
T1 278 a 30 46 233 8.0 83.1 45.4 2109 b
T2 284 a 30 46 24.7 9.6 80.3 45.5 232.7 a
T3 298a 32 61 324 9.6 107.1 48.3 250.8 a
T4 38.7b 40 7.8 36.0 9.4 102.0 60.2 251.5 a
J T 20°C(145h)—18TC (2h)—16°C(2h)—14T (3h)—12TC (12h)—101C(25h), H4H&% 3 404T
T2: 20°C(145h)—18C(3h)—16°C (4h)—14'C(14h)—12C(25h), &2 %= 3,514C
T3: 20°C(145h)—18C(5h)—16C (16h)—14C(25h), H4F>% 3,596C
T4: 20°C(145h)—18C(21h)—16C(25h), A4t 3,678C
® 10 FFol k2 AAA B4 0 5P
Kk 2t A 23974 937 ghol  FEAS 5%
Q%) L a b ( )  (mm) (mm) N/8) (g/*s)
1~2 372 b 35 72 360 114 101.3 45.2 204.3 b
3~4 333a 3.7 6.7 334 10.8 97.0 96.5 2133 a
7~8 333a 39 70 348 12.7 86.8 56.7 208.4 ab
¥ 2% 374: 20T (150h)—18TC (6h)—16C(14h)—14T(12h)—12°C(10h), &4t &= 3620C-AlIZL Bldda~ 39¢Y

1L A AdA 54

MA A8 gmz g3z g IE spe woe WP 4w
el L 2 b m mm @m G @ % @
S1 451 35 81 330 7.8 99.7 541 1079 971 899 215 ab
S2 44 37 83 324 8.8 95.0 529 1097 964 881 213 Db
S3 311 40 83 336 8.2 96.0 60.1 1041 99.7 969 224 a
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% 12 AERY 2AETE AR AW A

% s7b AA o] 4+&} gk 2=(ppm) ) £E(C)
HEAA 450 ~ 1,150 67 ~ 75 9 ~11
F A 420 ~ 660 65 ~ 70 4 ~6
il FA| A 3,900 ~ 10,000°]¢ 42 ~ 52 21 ~ 25
HEANA 2,500 ~ 4,100 46 ~ 57 5~7
el T iR 2,200 ~ 4,100 46 ~ 66 4 ~ 55
Hlj Al A 4,900 ~ 9,990 57 ~ 67 20 ~ 22
HEANA 2,200 ~ 5,500 63 ~ 67 7~9
M o AR 1,000 ~ 1,600 48 ~ 53 3~14
Hl) QA 3,700 ~ 6,300 56 ~ 61 19 ~ 20
HEAA 690 ~ 830 60 ~ 62 12 ~ 13
H AR 670 66 11
v FAl A 1,500 ~ 1,800 59 ~ 60 18 ~ 21
HEANA 690 ~ 1,200 53 ~ 70 10 ~ 14
Xl W [ A gs] 640 ~ 1,060 51 ~ 60 7~ 12
Hlj kAl A 1,900 ~ 7,400 57 ~ 77 22 ~ 23
HEANA 700 63 20
Y Y7+ 780 63 19
Hlj Al A 1,000 ~ 2,500 57 ~ 86 22 ~ 23
e SrllAE e e 2ET ZARs A5, WA G 23
o] UEE §AF F, Tsrbe Mo 2oe] DErt 343 S75tos 2dEL
5%018t% f7] Ei z; G get oIzt 2% BB E 9dE

Aol 7} 91e Ao BURAE 13)
F. Ts7be My7hud g dod Agert os sed F571 2% 609
SV WM MAAN RAAL LB WA A4S AT, T 14

24 o) F WAE Bl vl WE b gadel W AR UEE gtk
Ms7hel 49 Wzdel eg@ WEsh we b, ols AA U 717] BelA

736 = 2024uz AEGIRETA



F 13 =8 s7F AAEE Held 23k B eHELEA TS
wgo| g3k

= 1=
# 12 (cfu/10min/5plate)

A G3td 2= LHE
(cfu/10min/5plate) (%)

EELEN o 1 0 0 0 1
A5 11 14 4 16 57 67

F o owza 8 6 6 9 9 16 5 4 2-~3
Z7lMFsd 17 28 6 57 4 10
B A 46 81 320 377 18 369
EELEN 5 2 11 1 3 101
Az 3 4 1 23 9 8

T 3z 0 6 10 7 143 48 3~4 1 108

Z7|Hl A 2 8 30 142 3 72
Hj @F 107 567 542 395 175 86

EE LN 0 13 W 0 6 4
4% 20 309 170 43 138 48

M Wz 10 146 12 105 235 116 32(; 4~5 3
wl) okl 1 8 52 144 15 22 31

Hj @F41 2 140 433 226 18 32 42

“ERE] F7F AAEE F3o] Bxol UEE & 14, 15 1637 ZUth TEF 1A 3
&(Aspergillus,  Penicillium, —Trichoderma) 6% ©1%, HEXNA  3%(Cladosporium,
Penicillium, — Trichoderma) 8% ©1%%, WZAANA  105(Acrodontium, — Aspergillus,
Cladosporium, Curvularia, Didymella, Paraphoma, Penicillium, Talaromyces,Talaromyces,
Trichoderma)ol A1 195 /%), Bl F& oA 9=<(Aspergillus, Bjerkandera, Chaetomium,
Irpex, Neurospora, Penicillium, Peniophora, Schizophyllum, Trichoderma) 27% ©]73¢]
o7 HAHUY. Elg] WA NA Penicillium sp., Trichoderma longibrachiatum,
Neurospora crassa®] 8 AT ATHIH 4).
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E 14, F 371e] AW Fgo] 2xo U

(=9 %)

Al 7] o 5 %3 TARE HIJE W PR i

Cladosporium sp. - - - 33.3 -
Penicillium janthinellum - - - -
Penicillium sp. 75.0 50.0 - 33.3 24.2
12} Trichoderma harzianum - - - - 24.2

Trichoderma
longibrachiatum 25.0 25.0 - 33.3 48.5

Trichoderma sp. - 25.0

Acrodontium crateriforme - - 20.0 - -
Cladosporium tenuissimum - 25.0 - 16.7 -
Paraphoma fimeti - - 20.0 -

Penicillium charlesii - - - -
Penicillium fellutanum - - - 50.0 -

23} Penicillium janthinellum 33.3 50.0 20.0 33.3 -

Penicillium sp. 66.7 - - - -
Trichoderma harzianum - - - - 5.1
Trichoderma koningii - - - - 2.6

Trichoderma
longibrachiatum 250 400 - 51.3

x4 By} - - - - 2.6

Chaetomium globosum - -
Cladosporium perangustum - 12.5 - - 3.1
Cladosporium sp. - 25.0 25.0 - -

Cladosporium _ _ _ 91 _
Sphaerospermum :

Cladosporium halotolerans - - 8.3 - -
Didymella heteroderae - - 8.3 - -
Penicillium capsulatum - - - - 12.5
Penicillium charlesii - - 34.4
3%  Penicillium janthinellum -
Penicillium steckii 100.0 37.5 16.7 31.8 31
Penicillium sumatraense - - - - 46.9

Schizophyllum commune - - - 4.5 -

Trichoderma 45
longibrachiatum ‘

Trichoderma sp. - 12.5 - - _
4 E7} - 12.5 - - -
4 &7t - - 8.3 - _
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& 15 Ts7ke] AAW Fgo] Rxe) U
(441 %)
A 7] # 74 S5 434 uZa PR e
Aspergillus sp. - - 20.0 - -
Penicillium steckii - - - - 76.7
Talaromyces Sp. - - 20.0 - -
Trichoderma longibrachiatum - 20.0 10.0 11.8 11.6
15 Trichoderma sp. 100.0  70.0 40.0 88.2 -
4 E7 - - - - 7.0
4 E7} - 10.0 10.0 - -
4 E7} - - - - -
=3 B} - - - 2.3
=4 =27} - - - - 2.3
Aspergillus fumigatus - - 10.0 - 2.3
Aspergillus sp. - - - - 2.3
Cladosporium perangustum - - 10.0 - -
Cladosporium sphaerospermum - - - 17.6 9.3
Penicillium glabrum - - 10.0 - 16.3
22} Penicillium sp. - 10.0 - - -
Trichoderma longibrachiatum — 100.0  50.0 20.0 35.3 7.0
4 B} - 10.0 - - 14.0
4 B} - - - 88.2 2.3
4 87 - - - - 7.0
4 87 - - - - 4.7
Aspergillus fumigatus - - - - 5.9
Bjerkandera adusta - - - - 5.9
Cladosporium sp. - - - 33.3 -
Cladosporium tenuissimuim - - 20.0 16.7 -
Curvularia lunata - - 20.0 - -
Irpex lacteus - - - - 11.8
Penicillium charlesii - - - - 17.6
33 Penicillium paxilli - - - - 17.6
Penicillium steckii - - - - 5.9
Penicillium sumatraense - - - - 23.5
Peniophora incarnata - - 16.7 -
Talaromyces variabilis - - 60.0 - -
Trichoderma longibrachiatum - 100.0 - - 5.9
4 E7 - - - - 5.9
4 E7} - - - 16.7 -
4 BV - - - 16.7 -
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(4] %)

A7 T 5 9 FRE HAIFA B4 uigdl g2
Aspergillus sp. - - - -
Cladosporium sp. - - 9.1 14.3 -
Didymella sp. - - 9.1 - -
Neurospora sp. - - - 16.7
Penicillium sp. - 33.3 9.1 14.3 -

i Trichoderma harzianum - - 9.1 - -

o Trichoderma longibrachiatum - 33.3 54.5 42.9 33.3
Trichoderma sp. - 33.3 14.3 -
4 &7 - - 9.1 14.3 -
4 E7 - - 16.7
=3 27} - - - 16.7
54 =7} - - - - 16.7

22 ZAF B}

Aspergillus fumigatus 7.7 - - - -
Cladosporium delicatulum - - - 5.3 -
Cladosporium sp. - - - 5.3 11.8
Cladosporium sphaerospermum — 15.4 91.5 - - -
Cladosporium subuliforme - - - - 3.9

3% Penicillium charlesii - - - 10.5 11.8
Penicillium janthinellum 15.4 - - 36.8 47.1
Penicillium sp. 7.7 - - - -
Penicillium steckii 46.2 - - 36.8 19.6
Trichoderma sp. 7.7 6.8 100.0 5.3 3.9
4 B - 1.7 - - 2.0
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Neur ospora crassa
a9 4. e WA F8 od9F

®1 F7HA Yerte AT AL E AR 2 R9ES
7}So] edBo] =rtsle AL BYu FQ WA QAFES  Trichoderma
Trichoderma cf. harzianumharzianum, Penicillium brevicompactum, Hypocrea lixiio] X
. W7t A= 3hht7] e dE°] g5stdet ol Sof HiEes AA4sH A&
#do] BQdty FQ WA LA Trichoderma harzianumo) k. Ha7koll A 28
7l AR e BES FARFOY W W)y olgew exzde HAHow
o] Fo] 22| ol L HE WA Fo] FFATHE 17).
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17 E3 57 A48 GeiE 9E 9 oA BQ A B4 L)

Zgo] Ytz AE AT J&tF U= SHE
i N (cfu/10min/5plate)  (cfu/10min/5plate) %)
= 22 3=k 13 2% 3% 1k 23 33
ER PN 41 2 18 0
HEA 52 m 185 81 m 19
H 3z 6 = 66 6 = 2 10 10 30
A1 9 A 129 192 At 46
B oF 212 179 177 16 175
EEEEN 25 0 4 3 1 8
HEA 7 0 12 6 22 8
LA R 4 2 4 7 4 51. 5 5 20
B oF A1 305 26 79 76 0 337
Hj of 212 1000 12 23 185 108 1150
EIR PN 0 0 2 0
HEA 1 1 76 17 m =
Y Wz 4 0 fi 37 o = 5 5 =
o A1 58 no 719 150 At A
Hj of 212 123 105 43 123

E3 F7F AAAE FHo] BREe U5 F 17, 18, 199 Zdth FI vl o)A
Trichoderma harzianum, Trichoderma Trichoderma cf. harzianumharzianum,
Penicillium brevicompactum, Hypocrea lixii ©] 292 WA ZATHIH 5H).
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¥ 17 Hshel A4 ggo] B2 9%
(491 %)
A17] # %9 53 AT 9gA Al e
Apilospora rasikravindrae - 2.0 - - -
Aspergillus fumigatus - 8.0 - 12.5 10.5
Aspergillus unguis - - 4.2 12.5 -
Chaetomium globosum - - - 12.5 -
Cladosporium halotolerans 5.4 10.0 4.2 12.5 -
Cladosporium sp. - 10.0 - - -
Cladosporium sphaerospermum - - - 25.0 -
12} Cladosporium subuliforme 10.8  12.0 25.0 - 31.6
Curvularia canadensis - 2.0 - - -
Epicoccum nigrum - 0.0 4.2 - -
Penicillium brevicompactum 3.1 220 50.0 - 21.1
Penicillium sp. 40.5  30.0 8.3 12.5 26.3
Penicillium sumatrense - - 4.2 - -
Trichoderma harzianum 2.7 2.0 - - 10.5
4 E7} 5.4 2.0 - 12.5 -
Aphanocladium album - - - 5.6 3.7
Aspergillus sp. - 0.6 - - -
Aspergillus sp. - 91.5 - 5.6 -
Cladosporium sp. - 1.2 - - -
Cladosporium sp. - - - 11.1 -
Cladosporium tenuissimuim - 6.7 6.7 11.1 18.5
Nemania sp. - - 1.7 - -
Neurospora sitophila - - 1.7 - 3.7
32b  penicillium oxalicum - - - - 3.7
Stereum hirsutum - - 1.7 - -
Trichoderma hazianum - - - 5.6 -
4 =7t - - 85 - -
4 =71 - - 1.7 - -
5% ¥} - - 1.7 - -
4 E7F - - - 55.6 66.7
4 Bt - - - 5.6 3.7
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(9] %)

A7 o F e AHATH IAY wSAl H A2

Aspergillus fumigatus - - - 0.2 -
Aspergillus sp. - - - 0.1 -
Phoma sp. - - 25.0 0.0 -
Talaromyces columbinus - - - 04 -
8 E7 - - - 0.2 -
7} - - - 0.5 -
7} - - - 0.1 -
27} - - - 0.2 -
E7} - - - 97.8 -
27} - - - 0.1 -
=7} - - - - 100.0
E7} - - - - -
27} - 50.0 - - -
E7} - 50.0 - - -
7} - - 75.0 - -
7} - - - 0.2
7} - - - 0.2

ot off
ol oxl

of
ol

15

oft off off ot off off off
ol o o ol o ol ox

of
ol

of
)

Aspergillus fumigatus - - - - 8.3
Cladosporium allicinum - - 100.0 - 8.3
Cladosporium colombiae - - - - 8.3
Neurospora sitophila - - - - 8.3
Penicillium brevicompactum - - - - 16.7
22+ Penjcillium sp. - - - - 8.3
Trichoderma sp. - - - - 8.3
4 &7t - - - - 33.3
4 =7 - - 95.2 -

54 27} - -
54 871 - - - - -

I

=~

oo
I

=

T44 > 20243% AT



A7) T+ F 49 F- HSH WA Al w42
Aspergillus fumigatus 50.0 11.1 100.0 10.4 -
Aspergillus niger - 11.1 - 20.8 -
Hypocrea lixii - - - - 2.2
Hypocrea Ilutea - 11.1 - - -
Penicillium roqueforti 25.0 - - - -
Penicillium sp. - - - 10.4 -
Trichoderma sp. - - - 6.3 43.5

37 T8 BV 25.0 - - - -
4 E71 - 22.2 - - -
4 B - 11.1 - - -
54 &7} - 11.1 - - -
4 E7} - 11.1 - - -
8 E7 - - - 10.4 -
4 E7} - - - 31.3 -
=4 &7} - 11.1 - 10.4 54.3

3E 19 719 AAE F3o] Rxe HE (2] %)

A7 + F 4 TAHx HFE A4 uigAl w2
Absidia repens - - - -
Aspergillus westerdijkiae - - - - 0.8
Epicoccum sp. - - - 1.6 0.0
Fusarium equiseti - - - 1.6 1.7
Hypocrea lixi - - - 0.0 -
Ophiocordyceps heteropoda - - - 3.3 -

15 Penicillium biourgeianum - - - 6.6 -
Penicillium brevicompactum - - - - 4.1
Trametes versicolor - - - 1.6 0.8
Trichoderma harzianum - 100.0 80.0 595.7 11.6
Trichoderma sp. - - - 1.6 0.8
54 B} - - - - -
54 27} - - - - -
A E71 - - 20.0 27.9 80.2
Cladosporium sp. - - - 64.0 25.8
Mucor hiemalis - - - - 3.2
Penicillium bialowiezense - - - - 3.2

22+ Trichoderma harzianum - - - 32.0 48.4
8 &7 - 100.0 - - -
4 27 - - - 4.0 3.2
8 =71 - - - 0.0 16.1
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Trichoderma harzianum Hypocrea lixii

3 e E 5_‘.;{3',‘: =
Trichoderma harzianum
a9 5 B3 WA F8 2AH

4. 3 8
e AEFFY w7l oHF Basty] sl Aol Add S8 -s AAsa, wiA

24& AT =5l HAErE 2 HA AE S8 w7F AuiAAE 29 AT

9 2UHY die o 2ok

7V mEhe] AEE (WA o dho] Lx= 20C 71 Al e, %7 & 3E Bk
CO, &% 6,000 ppm=zZ AustH S o CO;, %= 4,000 ppm A E 3R} wWE T o
Ao} oF 6.5% AAIL FEATE 297 A=olw FA= oF 3.9% =75k

o M9 o A71= =8k Auisrt viAl & AR & FA A5 10312 7M=&
Bs7te] mix(HY S5 212 g+H|EE S 46 g+Alo]|ZHH6 g7} At

ot el AEF O] o AS g &= #Aele 757 FHEH 3F 277K
145X 59 20C, FE44 T27]oE 541 B9t 18T, 164175t 16T, 25413t
ot FEIIZHA 1UCE FASAS W +7F 2 3t A 5 FHo] 53tk

gk Tl o] 5ol a3 A FFe A7 & HA-94 [EDE  3~4 pmolm™* s~
toold 2HollA ko] kA gt Ao] Flth

ok [oiAd ] o] A3ket W vix 242 1,100 m 7]&
g, WAuk 945 golUtt.

A5 4198 g, HIEH I 945

746 = 2024u% AECIEE DA



vl e Al 57 AT RUEEI A3 2SR s 5o 39
Ztde] AAZ #Ele L9ES ARtk F& WA oG Trchoderma
longibrachiatum, Penicillium sp., Neurospora crassa ©]lth.

AL AL A F7FE A% BUEHZS 2y 7Sl QEEC] STkl St #ad ¢ qlor
WA S QLAAT= F8 FFol= Trichoderma harzianum, Trichoderma Trichoderma
ct. harzianumbharzianum, Penicillium brevicompactum, Hypocrea lixii ©] Tt
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