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In shiitake mushroom cultivation, the inoculated shiitake mushroom mycelium is grown in a log. As
the mycelium spreads over the entire log, good quality shiitake can be harvested because the
mycelium absorbs more nutrients. Currently, shiitake mushroom cultivation relies on the intuition of
farmers, so that the amount of shiitake mushrooms varies greatly. If there is a method for
measuring the growth state of mycelia in a log, a farmer can adjust the environment for growing
good quality shiitake mushrooms, and as a result, the production of shiitake mushrooms will
increase. The purpose of this study is to measure the spatial distribution of hyphae in the log by
MRI and quantitatively evaluate the water status and hyphae distribution.

Quercus serrata (produced in Ishikawa Prefecture) was used as log. The dimensions of the log
were 48 mm in diameter, 110 mm in length, 216.15 g in mass when dried at room temperature,
and 11.6% in water content. Water was absorbed from one end of the log for two days. The
surface was inoculated with Shiitake mushroom (Mori Sangyo XR1) in an amount of 2.5 g. Logs
were placed in a constant temperature room (temperature 21%, humidity 70%) to grow Shiitake
mushrooms. Water was supplied about once a week, and MRI measurement was performed for
about two months at four-day intervals.

For the MRI measurement, an apparatus composed of a 1 T 110 mm Air-Gap permanent magnet
was used. MR images were measured using a multi-slice sequence by the simple spin echo
method. The repetition time TR was set to 1500 ms, the echo time TE was set to 18 ms, the
number of pixels was set to 256 x 128 pixels, the spatial resolution was set to 0.34 mm x 0.68 mm,
and the slice thickness was set to 3.8 mm. The T1 relaxation time constant of water was calculated
by changing TR and obtaining a T1-weighted image.

Shiitake mushrooms were grown in the log and MR images of the log were acquired. The T1
relaxation time constant of Shiitake mushroom mycelium was longer than the water in the log,
indicating that it was possible to distinguish Shiitake mushroom hypha from water. Based on this,
the spatial distribution of shiitake mushroom mycelium was obtained from the spatial distribution of
the T1 relaxation time constant.
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MRI measurement of Shiitake mushroom hypha growing in log

1. HIREBRFROBE

AT HIETIE, BAREV > THBESEREKICVAITEEEITBIAR . VMITERERERARAAICERRSE S, BRHARERAKREEKIC
LABIEE . RBORIRARESN, BELRI AT NIETES, BROVA 27 HELIERROBICE-HIENTHOATEY. &£
EEDEL2ENKREN, BICEIEHIE. EARNTOERDORRRELEIET 25T RIF RN BRERIVAMITEEBSEIR
RORABIK AN EEMICIBIETELRNV=OTH D, TCT. AMETIE. ERAOERDERB 2% MRI TEHRIL . KM IKEEE R
NTEEENICFHETSLEBMET S,

FEARELTAFS(RINEE)ERW=, TILEREARADTEHTERN 48 mm, KEA 110 mm, EBEFIEFOLEE A 216.15 g, K
2 L N1 6%THo=. BEADHAHEMAS2BHMIZES>TRAKSE=, TOEIZUVA 47 R (FREXE XR1)%F 25 ¢ FITHEE L=,
[RARZIERE (21°C.IBE 70%) ICANTUA AT EEER LIz, —BRZ LKL, 4BRERETH2, ARIZEY MR EHAIZL
1=,

MRI 5H38l(Z 1 T 110 mm Air-Gap DK A A TERINZBETILFRSA XA HEEE ALV -, MR E&(FEMRE Y Ta—%(C
KBVIWNFRSAR—H U RERWNTEAIL =, #2YIRLUERR TR (X 1500 ms, TO—B5[E TE [d 18 ms. EIZFREMIE 256 x 128 pixels.
ZEHE S AREEIL 0.34 mm % 0.68 mm, RASAREEIL 3.8 mm LT, T BB ERIL TREEX T T RFEEZRE B _ETELHLT,
BARAICO A5 EERESE . BERAD MR BB EZIEBLI, VI45EAD T EMBERIIERADKEIVEENE=OHIZOAE
HEAREKERBTAIENTERETHAEN DM o= CHERIZLT T EHREHOZRAAIS M2 ELRAD TR A ES
BHIEMTE,

2. MRERRAEEOPME FHR)

In shiitake mushroom cultivation, the inoculated shiitake mushroom mycelium is grown in a log. As the mycelium spreads over the
entire log, good quality shiitake can be harvested because the mycelium absorbs more nutrients. Currently, shiitake mushroom
cultivation relies on the intuition of farmers, so that the amount of shiitake mushrooms varies greatly. If there is a method for
measuring the growth state of mycelia in a log, a farmer can adjust the environment for growing good quality shiitake mushrooms, and
as a result, the production of shiitake mushrooms will increase. The purpose of this study is to measure the spatial distribution of
hyphae in the log by MRI and quantitatively evaluate the water status and hyphae distribution.

Quercus serrata (produced in Ishikawa Prefecture) was used as log. The dimensions of the log were 48 mm in diameter, 110 mm in
length, 216.15 g in mass when dried at room temperature, and 11.6% in water content. Water was absorbed from one end of the log for
two days. The surface was inoculated with Shiitake mushroom (Mori Sangyo XR1) in an amount of 2.5 g. Logs were placed in a
constant temperature room (temperature 21%, humidity 70%) to grow Shiitake mushrooms. Water was supplied about once a week, and
MRI measurement was performed for about two months at four—day intervals.

For the MRI measurement, an apparatus composed of a 1 T 110 mm Air—Gap permanent magnet was used. MR images were measured
using a multi-slice sequence by the simple spin echo method. The repetition time TR was set to 1500 ms, the echo time TE was set
to 18 ms, the number of pixels was set to 256 X 128 pixels, the spatial resolution was set to 0.34 mm X 0.68 mm, and the slice
thickness was set to 3.8 mm. The T1 relaxation time constant of water was calculated by changing TR and obtaining a T1-weighted
image.

Shiitake mushrooms were grown in the log and MR images of the log were acquired. The T1 relaxation time constant of Shiitake
mushroom mycelium was longer than the water in the log, indicating that it was possible to distinguish Shiitake mushroom hypha from
water. Based on this, the spatial distribution of shiitake mushroom mycelium was obtained from the spatial distribution of the T1
relaxation time constant.
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