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Abstract
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When shiitake fungi are inoculated on the log, the shiitake mycelium decomposes the wood and
grows in the log while absorbing nutrients. If the shiitake mycelium grows in a wider range, it is
expected that a large number of large, thick, high-quality shiitake mushrooms (fruiting bodies) can
be produced. However, not only shiitake fungi but also many wood-rotting fungi grow in the logs,
and whether or not the shiitake hyphae can grow over a wide range depends on the cultivation
environment (temperature, humidity, solar radiation, ventilation, etc.) and growth technology (logs).
Depends on logging / drying, timber frame and its location, watering time, shading management,
etc.). If the growth region of shiitake mycelium in the log can be visualized, it is possible to stably
harvest high-quality shiitake mushrooms by adjusting the environment in which the shiitake
mycelium easily grows to the optimum conditions.

In order to correlate the yield and quality of shiitake mushrooms with the growth process of shiitake
mycelium in logs for several years, the non-invasive visualization method using magnetic
resonance imaging (MRI) measurement system was developed. The test log was observed by
MRI, and MR images and T1 map of shiitake mycelium growing over time were obtained. From
results, it was found that shiitake mycelium has a T1 relaxation time constant longer than 200 - 400
ms, and its signal intensity of obtained MR image is smaller than that of water penetrated into a
log. When MRI measuring, it is necessary to dry a log to water content of about 20% or less. In
addition, the control log with mold was also observed by MRI. As a results, shiitake mycelium can
be distinguished from water penetrated into log and mold occurring in log by combining the T1 -
signal intensity relation map and clear recognition of low-intensity (gray) region in MR image
acquired at longer TE.
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MRI measurement of shiitake mycelium growth process in shiitake cultivation log
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When shiitake fungi are inoculated on the log, the shiitake mycelium decomposes the wood and grows in the log while absorbing
nutrients. If the shiitake mycelium grows in a wider range, it is expected that a large number of large, thick, high—quality shiitake
mushrooms (fruiting bodies) can be produced. However, not only shiitake fungi but also many wood-rotting fungi grow in the logs, and
whether or not the shiitake hyphae can grow over a wide range depends on the cultivation environment (temperature, humidity, solar
radiation, ventilation, etc.) and growth technology (logs). Depends on logging / drying, timber frame and its location, watering time,
shading management, etc.). If the growth region of shiitake mycelium in the log can be visualized, it is possible to stably harvest high—
quality shiitake mushrooms by adjusting the environment in which the shiitake mycelium easily grows to the optimum conditions.

In order to correlate the yield and quality of shiitake mushrooms with the growth process of shiitake mycelium in logs for several
years, the non—invasive visualization method using magnetic resonance imaging (MRI) measurement system was developed. The test
log was observed by MRI, and MR images and T1 map of shiitake mycelium growing over time were obtained. From results, it was
found that shiitake mycelium has a T1 relaxation time constant longer than 200 — 400 ms, and its signal intensity of obtained MR
image is smaller than that of water penetrated into a log. When MRI measuring, it is necessary to dry a log to water content of about
20% or less. In addition, the control log with mold was also observed by MRI. As a results, shiitake mycelium can be distinguished from
water penetrated into log and mold occurring in log by combining the T1 — signal intensity relation map and clear recognition of low—
intensity (gray) region in MR image acquired at longer TE.
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Yashima mycelium growing in logs in order
to support shiitake mushroom log
cultivation
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