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ABSTRACT

Currently, plastic bags are being used for sawdust cultivation of shiitake mushroom. However,
due to serious environmental problems caused by the use of plastic bags, we studied the
efficacy of bottle cultivation method to replace the sawdust bag method. Small detachable
plastic bottles (400 g capacity) filled with Quercus spp. sawdust and wheat bran (4:1 w/w)
media were incubated for 80 and 120 days. The weight loss (%) of the media was higher for
the NIFoS 2464 strain at an approximate light intensity of 300 Lux than light intensity of 500
Lux; the light intensity was associated with the loss of sawdust medium-weight during the
cultivation period. The highest yield was observed when the strain was cultivated for 80 days

l.) under dark conditions, 40 days under 500 Lux light, and air circulation fan speed of 30 rpm.

When incubated for 120 days, mushroom yield in the bottle media was higher at 40 days of

cf.lr;)edcakté(s” light exposure than 20 days of light exposure. In the bottle media incubated for 80 days under

dark conditions, the mushrooms fruited due to repetitive water spraying on the top of the

ﬂ OPEN ACCESS media and light stimulation during the fruiting period. The media could be separated from

PISSN : 0253-651X the bottles because the media shrank after the first harvest. These separated plastic bottles
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Table 1. Incubation period, light intensity and fan speed for Lentinula edodes cultivation in this study

Condition Conl Con2 Con3 Con4 Con5 Con6 Con7 Con8 Con9 Conl0
Incubation period 80 days (dark) 80days (dark)+40days (light) 100days (dark)+20days (light)
Light intensity (Lux) - - 300 300 500 500 300 300 500 500

Fan speed (rpm) 30 40 30 40 30 40 30 40 30 40

R
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Table 2. Weight loss rate (%) of sawdust media during cultivation periods

Strain Con 1 Con 2
NIFoS 2464  6.80£1.26° 6.54+0.41°
NIFoS 2778  6.66+0.17°  6.63+0.16"

Con 3 Con 4 Con 5 Con 6 Con 7 Con 8 Con 9 Con 10
10.10+£0.71* 9.79+0.14™ 9.25+0.32  9.89+1.53 9.85+0.94" 9.51+0.19™ 8.43+1.88™ 9.58+0.91°
11.35+1.23" 10.89+0.53" 9.41+0.65"  10.00£0.59™ 10.45+0.58" 11.47+2.2°  9.42+0.68" 9.41+0.73"

NIFoS: National Institute of Forest

Science

Values are presented as mean+standard deviation (n=5). In each strain, means with different letters are significantly different

(p<0.05).
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Table 3. Yield of Lentinula edodes strains on sawdust media in plastic bottles

Strain Con 1 Con 2 Con 3 Con 4 Con 5 Con 6 Con 7 Con 8 Con 9 Con 10
NIFoS 313° 325 188 225 237 236 236 296 343 341
2464 5/5° 3/5 5/5 4/5 5/5 5/5 4/5 5/5 5/5 5/5
NIFoS 66" 172 98 188 0 27 186 390 108 94
2778 2/5° 3/5 /5 4/5 0/5 1/5 2/5 4/5 4/5 1/5

NIFoS: National Institute of Forest Science
“Yield(g) was calculate that sum of the mushrooms harvested from five sawdust media in plastic bottles, ® Number of harvested

bottles.

Table 4. Biological efficiency(BE, %) of Lentinula edodes strains on sawdust medium in plastic bottle

Con 2 Con 3 Con 4 Con 5 Con 6 Con 7 Con 8 Con 9 Con 10

Strain Con 1
NIFoS 2464 64428°
NIFoS 2778 13+13

66+10"  38422% 53415  46+18™ 34+29™  48+23"  60+32°  70+£30°  70+29°

35+11 30+23 38+11 0 6 38+12 80+£19  22+14  104.00

Values are presented as mean+tstandard deviation. Means that do not have at least one letter in common of each bottle medium
and means are significantly different (p<0.05).
Biological efficiency (%) : [fresh weight of fruiting body (g)/dried weight of substrate (g)]x100.
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Fig. 1. Lentinula edodes (NIFoS 2464 and NIFoS 2778) on sawdust media in plastic bottles. A-F, NIFoS
2464; G-K, NIFoS 2778; A, Condition 2; B, Condition 3; C, Condition 4; D, Condition 5; E, Condition
7; F, Condition 10; G, Condition 3; H, Condition 4; I, Condition 8; K, Condition 10. L- M, NIFoS
2464 after the second flush on the sawdust media that separated from the plastic bottle. For cultivation
conditions, refer to Table 1.
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Fig. 2. Shortcomings of Lentinula edodes cultivation on sawdust media in plastic bottles. Deformed
mushrooms by lateral fruiting; A, and bottom fruiting; B, in plastic bottles during the first flush.
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