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Surface Sawdust Bed
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Abstract: The process of cultivation and production of oak mushroom (Lentinula edodes (Berk.) Pegler) on
sawdust surface beds were investigated. Sawdust surface bed cultivation is the method by which oak mushrooms
are cultured and produced on sterilized sawdust surface bed without using bags. The bed was made by
inoculating with 3 to 1 ratio of bed sawdust to oak mushroom mycelial inoculum. The sawdust bed medium
with 65% water content was pasteurized at 65°C, inoculated with sawdust spawn and spread on the surface on
vinyl film in cultivation shed. During 78 days of cultivation period, water content in the medium varied from
61 to 72%, its pH decreased from 5.6 to 3.9~4.6 and ergosterol concentration increased to 0.33~0.59 png/g. CO,
concentration in the medium rapidly increased to 8.06% in two weeks. In seven weeks the medium surface
started browning and CO, concentration increased to about 5.63%. Until 11th week the CO, concentration was
maintained at 6~7%. After removing the plastic cover on the bed for ventilation in 12 weeks, CO, within the
bed reduced dramatically to 1.5%. In the cultivation shed the internal temperature was 7.1~29°C and humidity
was 27.3 to 100%, while bed temperature ranged 11.6~30°C. Oak mushroom fruiting started from late July, in
120 days after bed establishment in late March and continued for approximately 100 days until early December
with eight cycles of irrigation treatment. The mushroom yield of the eight cycles were 288~352 kg during the
Ist (7/29~8/4) to 3rd cycle (9/3~9/7), 800 kg at the 4th cycle (9/19~9/24), 1,296~1,853 kg during 5th (10/3~10/
8) to 7th cycle (4.11~11/9) and 990 kg at 8th cycle (11/23~12/7). Total production was approximately 7.4 tons
from 33.0 tons of oak sawdust medium, thus harvest efficiency of the mushroom production was approximately
22.4%.

Key words: cultivation of Lentinula edodes, surface sawdust bed, oak mushroom, mycelial inoculum, ergosterol concen-
tration, CO, concentration, mushroom yield cycles
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Figure 1. Surface cultivation bed just after inoculation into sawdust medium (left), well set bed with Lentinula edodes mycelium

(right).
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Figure 2. Daily changes in temperature and relative humidity
inside and outside of shed for Lentinula edodes surface sawdust
bed cultivation during 11th April to 11th November.
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Figure 3. Daily changes in temperature and water contents
within surface sawdust cultivation bed for Lentinula edodes
during 11th April to 11th November.
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Figure 5. Changes in daily mean temperature and relative
humidity in cultivation shed for Lentinula edodes during 15th
May to 10th June 2009.
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Figure 6. Changes in daily maximum and minimum temperatures
and diurnal temperature difference in cultivation shed for
Lentinula edodes since 16th June to 17th November 2009
after removal of vinyl tent on the surface bed.
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2010.
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Lentinula edodes for 15 weeks. Vinyl cover on the bed were
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FHEIL Qe S, B, Bgo]l 434 7]
o] Fofzict MAlY7] Aol T8 471 A=
T, AR, 25, T2 Fo| ARk, Ho MAIEARS 98t
A B7IAS =34 A EEE EA8A o=
500 ppm¥|RFe 2 fA1e =27t 9l tk(Stamets, 2005). 5=
gk o|rkslet s et oW o] Aojige] FHX

2% A AH o], wAlo] 7hsolX| 3L HolA = el
200 2 2 (Gyeonggido Mushroom Research Committee,
2009) HAIEA 7)ol WA= F717F & Eojof gt}

(3) pH W3}

wiA A = 34 < HE3t7] dol= pH
7} 560100k EALdARRY 717 5 pHE 9 60 F
o] 3.989.91, 90 Foll= 4.6 tH(Figure 9). T+ 3
5 A W 3RS FAPE G ERA 69 259 9] pHE 4.4
2 Hojgom F+ HE HAET} oF 1.27F HolAlt) ol=
MAYANA A 7 s 59 mjE 8 gIARIE =
F714F So] pHE W33917] W&ol th(Deacon, 2013). A
H} 717 5 pHE 3.85~4.560] T EHAL Ak o] 317
S A% 3}37(Korea Forest Research Institute, 2006), AF2 3]
uug o] 324;(4 le: 4 LHQ,] o] AR o 2 01-347(4 O}\E}(YOO et

., 2010). o] WA B3 FFo|(Kim et al,

2012)4 pH 4~58 S]] 713 2 gk},

@ A28 E 3 s}

X3 Ev X A 7|7 =

2901 Z_

U A e

T A= AEIZHE TE= 64 T AL HEE A
A%t F 79 FE7HA 045 pg/gol A 057 pg/gl 2 HA
2o 2 Z7}a thFigure 9). ©]F o] A& 8Y WA
115 pg/g= w43 571 sl A2 0o, 9Y T
7ol 0.52 pg/g= SoRF 1Y€ Z7HA 0.38~0.59 pglg
T FABIAT wj g 7170 wE olF d2iiHE

g Wish= AAA Y] =3kt AE EATH(Koo et al,

2000). = dAHY FAS AL Ahs dAF AT R
olFate], Qe E Al = AF AL A FAP N A
Hoh EAAAMA] A Sl A A2 EE S o
AtEEE, A AaSA " 2Eal A LA

Aol o13 A2 7 5 439

——pH =mmm Ergosterol

Ergosterol (i5/9)

Jun.25  Jul2  Jul16  Jul30  Aug.13 Aug.27 Sep.10 Sep.24 Oct.8 Oct22  Nov.5

Figure 9. pH and ergosterol content changes in surface
sawdust cultivation bed for Lentinula edodes.
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(Table 1, Figure 12).
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2013). ool we} T2 FE Ax 1015= A=
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o Bol BT = vk FHEILA N 2-FE e
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Table 1. Temperature and water changes inside and outside of cultivation shed and within surface sawdust bed during Lentinula
edodes production cycles. T:temperature, RH: relative humidity, WC:water content.

D Outside of shed Inside of shed Within sawdust bed Daily T . .

ate . o Operation and yield
T(CC) RH(%) T(CC) RH(%) TCC)  WC(%) difference (°C)

14 May 18.0 41.0 20.8 55.0 26.6 63.3 remove vinyl cover and watering

17 Jun 24.0 85.0 22.6 87.2 24.9 67.6 watering

14 Jul 259 77.7 241 82.6 254 66.4 5~9 primordia formation

4 Aug 30.7 72.1 29.0 83.0 29.3 66.7 Ist cycle, 352 kg

9 Aug 304 61.5 23.9 100 25.1 66.3 4~9 primordia formation

22 Aug 30.0 71.4 27.7 832 29.8 66.0 2nd cycle, 288 kg

28 Aug 27.5 77.8 255 86.9 253 65.7 3~10 primordia formation

7 Sep 25.5 74.6 23.7 88.0 26.0 65.0 3rd cycle, 320 kg

10 Sep 23.7 100 25.2 85.0 25.7 65.2 2~12 primordia formation

24 Sep 17.0 64.8 19.7 78.2 22.6 64.3 4th cycle, 800 kg

26 Sep 16.9 72.8 16.6 96.4 20.0 64.3 3~20 primordia formation

8 Oct 16.9 83.1 21.5 88.6 24.0 64.0 5th cycle, 1296 kg

10 Oct 18.1 81.0 18.4 99.3 214 64.0 13~17  primordia formation

22 Oct 13.8 72.4 19.1 82.5 22.1 56.7 6th cycle, 1853 kg

25 Oct 12.1 59.6 16.4 99.6 19.5 56.9 7~17 primordia formation

9 Nov 5.0 33.6 9.8 86.1 12.7 542 7th cycle, 1476 kg

(A:, o

==
-~ B

Figure 10. Surface sawdust bed cultivation Shed for Lentinula edodes. Water ing(A), fruiting(B), fruiting surface bed(C),
mushrooms to be harvested(D).

) F718 B9 grower with sawdust, E.Y. Jung). o] A& A ulf ol A
FAIAL WA S 38T YT F o 1208 A7 BERAWIRE & FI7F HeE 5640l F 871
4 BARE AFste] oF 1009 57, 12¥27H4] 85| . 8 = 157] 74 2—7—7]~7—7—71% 5~6%, 8771

7
o A3 A4 A (Table 1, Figures 11, 12). F5EL 5 = 138701901, 97] A T QAR 2 FLehs 7
Aol M BAl o] =871 wix| o] =7, e WY 5 e 157717k 64, 25771 59, 3~47717F 44, 5~67717F
of wehr th=u, dwkH oz 3-pd 7170 ol 573 39, 7-8F 7= 7Ll Tk(Figure 11).
%2} thpersonal communication with oak mushroom F718 3 FFEgFE AT 2EAt0|7F 12°Co] 3 E]
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Figure 11. Daily mean temperatures, temperature differences
and relative humidities in the shed of sawdust surface bed
cultivation for Lentinula edodes during seven cycles of
production from 11th April to 11th November 2010.

mmmyield/day  ——Diurnal temperature range

Temperature(C)

1stoydle 2nd cycle 3rd cycle 4th cycle sth cycle 6th cycle 7th cycle
7/29-8/4) ©17-8/22) @397 (0/19-9/24) (10/3-10/8) (10/17-10722) (a1/4-11/9)

Mushroom yield cycle

Figure 12. Daily temperature differences inside of cultivation
shed and Lentinula edodes yield.

= 7FeEol 3A Srhsled, 657120 108 Sl Huj7t
= 2ATHFigure 12, Table 1). & 1571(7/29~8/4, 50.3 kg/
) 352 kg, 2571(8/17~8/22, 48.0 kg/¥) 288 kg, 357]
(9/3~9/7, 64.0 kg/Q) 320 kg, 4571(9/19~9/24, 1333 kg/
o) 800 kg, 5571(10/3~10/8, 216.0 kg/<) 1,296 kg, 6
F71(10/17~10/22, 308.8 kg/¥) 1,853 kg, 7771(11/4~11/
9, 246.0 kg/d) 1,476 kg, 8571(11/23~12/7, 76.2 kg/¥)
990 kgolATH(Figure 14). A4 8]+ 25F7] 2 288 kg
Ao, A 7= 657712 1,853 kgith A= s
B AAHo2E of 33,022 FyloA of 74E9)
F37F FgEo] SRR o] HARA 38 °F 224%
At o] E&L ditH o= Uz FTAF AN Ak
£ 25~30%(Bak et al., 2008) BUh= kA 2E F Al
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