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water the logs with a hose, soaking them thoroughly, every week or every few days if it is especially hot and dry.

hiitake spawn cannot survive in logs that have a moisture content (the amount of available water in the
log, expressed as a percent) of less than 23%. Ideal moisture conditions for shiitake growth are log moisture content (LMC) of 35% or more. If logs are left in the open
air and are not monitored for moisture content, and climatic conditions are dry (less than 1 inch of precipitation per week), the moisture content of the logs can fall
to 20% to 25%.
When logs dry out completely, they can no longer absorb water to increase their moisture content when
soaked. It is, therefore, very important that shiitake growers monitor the moisture content of their logs on a regular basis. Depending on year-round weather conditions,
that could mean once a week or once a month. There are
several ways to determine moisture content.

Log Weight
The simplest way to determine moisture content is
to weigh the logs at the time of inoculation, either on a
scale or simply by “heft” (how heavy the log feels when
you lift it). Assuming that your production program has
been started accurately, that is, the logs are freshly cut
from living trees, regardless of the time of year, the logs
should be fully hydrated or holding as much moisture as
they can. Then, if the weather becomes dry, you can
simply re-weigh the logs to determine if the weights are
going down.
Watching the weather is the most useful thing you
can do at this time. If the logs are outside in an incubation or laying yard that is 85% to 95% shaded, and there
is rainfall on a regular basis (adding up to at least an inch
of rain per week), the level of log moisture is not a problem. If, however, there is a dry spell, especially shortly
after the logs have been inoculated, it is important to
check them frequently to see if the weights are remaining constant. If the weights begin dropping, you should

Calculating Log Moisture Content
A more formal way of checking the moisture content of
the logs is by actually calculating what the dry weight of
selected moisture-content logs would be by taking a sample
of each of those logs. This is not only a more accurate way of
determining moisture content, but it also involves fewer logs.
Select about five logs for every 100 logs in your shiitake
production operation. Mark them with special tags so you
can find them when you need to re-weigh them, and make
sure they are evenly distributed in the log stacks. You can
use paint spots, aluminum tags, or plastic flagging to mark
them differently from the other logs. The process is as
follows (see Figure 1):
1. Select the logs for moisture-content monitoring at the
time of inoculation.
Figure 1.

log

disk
1"

Make sure the disks and logs are marked,
so you can match them up with each
other throughout the drying process.

waste
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Discard
this piece.

2. Cut a section about 6 inches from one end of each of
the logs whose moisture content you have selected to
monitor.
3. Discard the small end and cut another disk, about 1
inch in width, from the freshly cut end of each log.
4. Weigh the small disk immediately and record that
weight (use a scale that can also record the weight of
the remaining piece of the log).
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5. Make sure the disks are marked with a marker so you
know which section goes with which log.
6. Weigh the remaining section of each of your selected
wet logs and make certain each is also marked so you
will be able to match the logs with their disks.
7. Record the weights of the logs.
8. Place the disks in a warm oven (150° to 200°F) and
leave them overnight with the door of the oven left
ajar (most oven doors will let you leave the door
partially open).
9. In the morning, weigh the disks again and record the
new weights.

10. Place the disks back in the oven and leave them for
another hour.
11. Re-weigh the disks. If there is no change in weight
from the previous weighing, you have your final ovendry weight of the disks. If there is a change in the
weight, put the disks back for another hour and reweigh them after that.
12. Continue drying and weighing until the disks no
longer lose weight.
The final weight of the disks is called their dry weight
(DW).

To calculate the Log Moisture Content (LMC) of the disks from the wet logs, follow either
Equation 1 or the Alternate Method.

Equation 1:
(wet weight - dry weight)
wet weight
OR

x 100 = % disk moisture content

(WW - DW)
x 100 = % DMC
WW
Assume that the disk weighed 6 ounces to
begin with, and 4.1 ounces after drying. The equation would be:

1. (6.0 - 4.1)
x 100 = % DMC
6.0
2. 1.9
x 100 = % DMC
6.0
3. .31 x 100 = % DMC
4. 31% = % DMC
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Alternate Method:
You can also calculate the moisture
content by setting it up as a
long-division problem:
6.0 1.9
6.0. 1.9.
Begin by moving the
decimal point over
one place to the right.

100
x .31
100
3000
3100

19.31
60. 19.00
18.00
11.00
11.60
11.40

Now multiply that
result by 100 to get
the percent.

31.00.
31.00
Be sure to move
the decimal point over
two places to the left:
31.00 or 31%

To calculate the log moisture content for the remaining sections of the selected
logs, use the same information. You already know the moisture content from the disk
of the log. You need to calculate the dry weight of the remainder of the log, which is
called the calculated dry weight (CDW). Assume that the remaining log weighs 21
pounds. Calculate the log’s dry weight as follows:

Equation 2:
log (fresh)
wet weight

% disk
moisture
log wet
content x weight
100

=

calculated (log)
dry weight

(%DMC x LWW)
= CDW
100

OR

LWW -

1.

21 -

2.

21 -

3.

21 - 6.51 = CDW

4.

14.49 lbs. = CDW

(31 x 21)
100

= CDW

(651)
= CDW
100

Now it is clear that if your test log
weighs 23.7 pounds or more, the LMC
is at a healthy level (35% or more). If
it drops down to 21 pounds, the log is
at 31% LMC and if the weight continues to drop, the logs will need watering to keep the spawn alive and
growing.
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31%

Alternate Method:
Follow Equation 2 for Steps 1 and 2. After you've performed
Step 2, set up the fraction as a long-division problem:
Don't forget to add
the decimal point two
places from the right
in your result.

6.51
100 651.00
600.00
651.00
650.00
651.00
651.00
651.00

21.00 wet weight
- 6.51
14.49 lbs.
dry weight

Now subtract
the result from the
log's wet weight to get
the log's calculated
dry weight.

Moisture-Monitoring Probes

Conclusion

Electronic devices can be purchased that are used to
determine the moisture content of lumber as it is being
dried for consumer use. It is possible that these devices,
which either use a single electronic probe or a pair of
them, could also be used to determine the moisture content of the logs. These pieces of equipment cost $100 to
$200, and you may or may not find them to be worth the
cost. On one hand, these devices can get the information you need quickly and easily. On the other hand, they
may not be reliable in measuring moisture in something
as dense as a log. There is information on these items in
the publication Kentucky Shiitake Production Workbook:
Resources (FOR-89).

All mushrooms like moisture, and shiitake are no exception. High heat and dry weather conditions are the
greatest danger to keeping the shiitake spawn alive.
Warm, moist conditions are especially important for the
shiitake logs during the incubation period, when the
shiitake organism is working its way around the log and
is located primarily right under the bark, making the
spawn highly vulnerable to weather conditions.
When the logs are a year or more old and have already successfully produced shiitake mushrooms, the
moisture content of the log next to the surface is less
important. During the whole productive lifetime of the
shiitake log, however, it is very important to make sure
that the log contains adequate moisture.
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