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SUMMARY

(FEQFE)

To understand spatiotemporal changes of temperature and humidity in
Lentinula edodes cultivation sheds, temperature, relative humidity and light
intensity were measured with HOBO HS8 series sensors in log cultivation
sheds and sawdust cultivation sheds. The results obtained from July in

2003 to July in 2006 were as follows;

1. Horizontal temperature changes were smaller at center of cultivation shed
inside than corner of cultivation shed inside, while relative humidity
changes were greater about 3% at center of cultivation shed inside than
corner of cultivation shed inside.

2. Vertical temperature changes showed that the temperature was higher at
above than at below when the temperature rises, while the temperature
was lower at above than at below when the temperature falls. Thus close
to soil surface temperature showed a little fluctuation. Vertical relative
humidity changes showed that the relative humidity was lower at above
than at below when the temperature rises, while the relative humidity was
higher at above than at below when the temperature falls. After all
temperature and relative humidity was the opposite in cultivation shed.

3. It’s showed in log cultivation shed that the minimum temperature was a
subzero temperature until the end of April, while the minimum temperature

did above zero after the beginning of the May. Besides a winter was the

_11_



greatest at daily temperature range during the four season, about 30C. On
the other hand the minimum relative humidity was less than 20% at April,
May and June but more than 40% after May.

. It’s showed in sawdust cultivation shed that a yearly temperature changed
from -4. 3C to 36.5C and the average temperature was 155C. In addition
to the minimum temperature was subzero temperature until the beginning
of May, while the minimum temperature did above zero after that.

On the other hand a yearly relative humidity changed from 9.2% to 104%
and the average relative humidity was 77.5%.

. High quality mushroom production is achieved by an effective control of
relative humidity. Namely, It should be control temperature that it shades
the light in warm weather and keeps warm in cold weather in cultivation
shed.

. In an open field cultivation of L. edodes high quality mushroom, Hwago,
was produced by keeping temperature and humidity with plastic cover on
the logs during December to March.

Osmotic potential of L. edodes tissues increased by increasing water
content. Better strains has better appearance in color and shape under high
water content.

The mushroom fruit body water content can be related to dew point
temperature of the mushroom surface. Thus, for high quality mushroom
production mushroom temperature needs to be considered in controlling
temperature in the shed.

. DNA of ten L. edodes strains analyzed by RAPD to grouped into five.

Strains, 290 and Yuziro, were in the same group.

10. To conreol the temperature and humidity effectively and efficiently ina

shed combination of light shield net, windows, plastic cover and irrigation,

fan can be applied with a lower cost.

_12_



11. The relationship between mushroom production and temperature and
humidity in a shed can be expressed as mushroom yield = f(temperature,
humidity, time).

12. An optimum temperature and humidity control model in a shed should be
maintained below 25C during hot days and be above 0T especially for
sawdust cultivation. Although conditions for the production of hight quality
dried mushrooms differ from fresh mushroom, a genenal suggeston for
optimum management during fruiting is 15 - 20C for temperature and

60-80% for relative humidity.

_13_
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13 15-16 j : Arrangement of temperature & relative humidity(RH) sensors.

a: vertical arrangement: 10cm and 70cm height, b: horizontal arrangement in

Lentinula edodes cultivation shed.

19 17. HOBO, Measuring 1% 18. light intensity data logger

instrument for temperature and

relative humidity(c)
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19 40. Horizontal differences in temperature changes at height of 100cm in

Lentinula edodes log cultivation shed during January to March in 2004.
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2% 41. Horizontal differences in relative humidity changes at height of 100cm in
Lentinula edodes log cultivation shed during January to March in 2004.
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19 42, Horizontal differences in relative humidity changes at height of 10cm in

Lentinula edodes log cultivation shed during January to March in 2004.
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43. Vertical differences in temperature changes at height of 10cm, 40cm, 70cm

and 100cm in Lentinula edodes log cultivation shed on 1 January in 2004.
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44. Vertical differences in relative humidity changes at height of 10cm, 40cm,

and 100cm in Lentinula edodes log cultivation shed on 1 January in 2004.
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Table 3. Vertical differences in temperature & relative humidity at height of 10cm,

40cm, 70cm and 100cm in Lentinula edodes log cultivation shed on 1 January in 2004.

Vertical position Temperature(C) Relative Humidity (%)
N -12.3~10.2 37.3~101.7
10cm -95~9.0 37.7~99.8
40cm -10.0~94 31.4~100.0
70cm -10.6~94 31.7~100.2
100cm -10.6~9.8 29.0~100.3

_59_



3.A=ANANY & - FE W@

D ABANAS @F & - et

A=A A el 100cm Eolol A 20039 1095 20049 1097h4 L% sk
39~366CHAAT FFLEE 141CHT AALEE 498714 date] /)&
o gAHYI 5URY Gae) Lo SRR E AALE AL oBn
o dmarb ZA et AL Hudms 373y Hae] e
w7t 135C ATk

kA

i, 8YERHE 2k7b shdsta ok EaH AT A AAT ks 495
S5E7FA oF 7kl slFets 89T ol %9l 2=TF sAsta = Aotk H

go] A2Ae LE/b HFHE Agolm Wy LEANE s mARAol

o,
_EL
—
o
S
@)
8
i
o
K3
R
gf
b
(E
Ko,
rir
—_
Ul
[0
!
—
)
98]
o)
X
oL
do
32

on HHFEE 91.2%%)
th 44, 54, 649l AiARY HAFETE 20% 1] Rl LA, 69 o] FREE HA
FE7F 40%0]%d 0] = A tH(Figure 13). A5 A o] 35T He 2 2%
o} 50% wwke] vt Frm lsto] WAool WA v depw ] 4
Egk Ao 2E7F oo AY|E oER Qld HARARTE WS
Aol Boh frElgk A9-7F Ak olE WAE7] A wel SHoERY T
37178 ol A R E g SFol U dadsty A4S o EmolA 2EE
g% Eol= Ao Hasirt

10cmizeolodl A S43 2=H3t= -39~327C9 HHE Yeldloy AT 2=+
126CAH. 8 FE+ 324~1023%<9 WHeE YHeWon AdFE+ 90%°]
o AT 2 - FEWsk= 100cm EoldlA Btk 10cmzoldA 25%=s A
s Th

o

1
Ho

g

_60_



40

35 r\ | i'|-i Yy

)

8 20 ‘ I,I I l ‘."“ 1 LR 'Y _l|
I TR TN L K R | S
© 15 7| ‘,‘ I‘, ) J‘ .i/ | | v 1y vt W
° " 1 \'|' ' ‘ y Al ™a- ',
e 10 A \“ V A\ P
° L “‘ I y Yt ot |I
" 5 ‘l""‘p v \ — '!F'.'...\ )
'y T " I. PR -'.- l.l . .
o M L .' L, .",'.""..'“.""‘:'.,I:,". T — — Maximum |
"" L (LY yy: \\ llt'..,“' e lvlll)'l : |I Average
N ! Fl ' . .
- '™ - = = Minimum
-10
,\/\‘b Q//\cb \/\‘b Q//\‘b fb/\% b(/\‘b @/\% Q{,\‘b /\/,\‘Tb (b/,\%
(b/\ (b/\ % b{g w S 4 S ¥ b(/Q ¥ ~
N N Q Q Q \ Q Q Q Jd
Date/Time

a9 45, Maximum, average and minimum temperature changes at height of 100cm in Lentinula edodes log

cultivation shed during November in 2003 to September in 2004.
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29 46. Maximum, average and minimum relative humidity changes at height of 100cm in Lentinula edodes log

cultivation shed during November in 2003 to September in 2004.
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19 47. Maximum, average and minimum temperature changes at height of 10cm in Lentinula edodes log cultivation
shed during November in 2003 to September in 2004.
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9 48, Maximum, average and minimum relative humidity changes at height of 10cm in Lentinula edodes log

cultivation shed during November in 2003 to September in 2004.
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1% 49. Comparison of average temperature & average relative humidity changes at height of 100cm & 10cm in

Lentinula edodes log cultivation shed during November in 2003 to September in 2004.
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2% 50. Temperature, dew point and relative humidity changes at height of 10cm &

100cm in Lentinula edodes log cultivation shed during 1 to 2 in December in 2003.
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29 51. Temperature, dew point and relative humidity changes at height of 10cm &

100cm in Lentinula edodes log cultivation shed during 1 to 2 on March in 2004.
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2% 52. Temperature, dew point and relative humidity changes at height of 10cm &
100cm in Lentinula edodes log cultivation shed during 1th to 2th June in 2004.
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29 53. Temperature, dew point and relative humidity changes at height of 10cm &
100cm in Lentinula edodes log cultivation shed during 1th to 2th September in 2004.
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29 54. Light intensity at height of 100cm in Lentinula edodes log cultivation shed
during January to September in 2004.
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13 55. Light intensity of March, June, September at height of 100cm in Lentinula

edodes log cultivation shed.
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1% 56. Light intensity of day at height of 100cm in Lentinula edodes log cultivation

shed during January to September in 2004.
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19 67. Maximum, average and minimum temperature changes at height of 100cm in Lentinula edodes sawdust cultivation

shed during December in 2003 to October in 2004.
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29 68. Maximum, average and minimum relative humidity at height of 100cm in Lentinula edodes sawdust cultivation shed

during December in 2003 to October in 2004.
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2% 69. Relative Humidity at height of 100cm in inside and outside of Lentinula edodes sawdust cultivation shed during
December in 2003 to October in 2004.
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2% 70. Temperature, dew point and relative humidity at height of 100cm in Lentinula edodes sawdust cultivation shed

during 11th to 12th December in 2003.

Temperature === =Dew Point = = =Relative Humidity‘

_90_



20039 12€ 11¥9F¥ 2003 129 129 (48A7H 5t FAl A A ujAhg 2%
o], AFE WatE Uehd Aotk X oA 8Ad 46TCTHOH, 9 F 2
Aol = 11C7HA sttt A s 59 w2, A8 7R & 70%°] %
oot S HBAIFE L F2A A A &HH O FFadte] 50%m] R o] Ltk

A 227t A 46TY Wl o]&o] Hele X 06T Whaho,
E7F HaHed 11T o] 25S wo] o]&H2 Fste] ==2d S B F 9l
ol AujAtY FiFEE 47% AT wEbA] AgE ol AviAtel FEE =

FASA ket

§ : _~"’\"l,.~“'~’\'#'1._-iz %
e R
" od bbb R M b b

Temperature === =Dew Point = = =Relative Humidity‘

% 71. Temperature, dew point and relative humidity at height of 100cm in

Lentinula edodes sawdust cultivation shed during 11th to 12th March in 2004.
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1% 72. Temperature, dew point and relative humidity at height of 100cm in
Lentinula edodes sawdust cultivation shed during 11th to 12th June in 2004.
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73. Temperature, dew point and relative humidity at height of 100cm in

Lentinula edodes sawdust cultivation shed during 25th to 26th September in 2004.
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Table 1. Water potential & relative humidity 25°C Scott(1957).

Al F (%) 100 99 98 97 96 95 90 8 80 75 70 65 60
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