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ABSTRACT

The relationships between pine mushroom emergence and meteorological factors were analyzed with
three years (from 2003 to 2005) of measurement data at Yangyang site, in order to evaluate the effect
of micrometeorological environment on pine mushroom production. Pine mushroom was daily
monitored and collected in the survey area during the its producing period (approximately one
month). Pine mushroom production was highest in 2005 with the meteorological conditions of high
temperature and frequent rainfalls in October. The production was lowest in 2004 due to dry
conditions from mid September to late October. The meterological factors related to humidity (i.e.,
relative humidity, soil water content, and precipitation) were better correlated than those related to
temperature (i.e., air and soil temperature, soil heat flux and solar radiation) with pine mushroom
production. However, all of the correlation coefficients were statistically insignificant with values
ranging from 0.15 to 0.46. Such poor correlations may be attributed to various other environmental
conditions (e.g., topography, soil, vegetation, other fungi, the relationship between pine mushroom and
pine forest) affecting pine mushroom production. We found that a mycelium requires a stimulation of
low temperature (of three-day moving average) below 19.5°C, in order to form a mushroom
primordium which grows to pine mushroom after 16 days from the stimulation. We also found that
the pine mushroom production ended when the soil temperature (of three-day moving average) fell
below 14.0°C.
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Fig. 1. Map of the study area with the locations of the micrometeorological measurements and pine mushroom survey.
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Fig. 2. Photographs of automated weather system (left) and the measurements of air temperature and humidity (right) at

Yangyang site.
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Fig. 3. Monthly mean soil temperature (at 0.05 m) and precipitation from 2003 to 2005 at a pine mushroom site in Yangyang,

Table 2. Yearly production of pine mushroom at Yangyang
site,

Pine mushroom production (unit : number)

Table 3. The number of daily collected pine mushroom at
Yangyang site in 2005.

Pine mushroom production (unit : number)

Year Subtotal ISt 2nd  3rd  4th Sth
Zone Zone Zone Zone Zone
2003 272 79 15 112 21 35
2004 169 51 31 47 17 23
2005 441 130 82 98 57 74
Total 882 260 128 257 95 132
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Table 4. Correlation coefficients between the pine mushroom emergence and meteorological elements related with temperature
for each duration before checking date.

Meteorological Duration before checking date (days)

elements 2 3 4 5 6 7 8 9 10
Alr temperature corelation (r) 016 010 016 019 018 017 012 004 0.01
(0.5 m) mean (°C) 1569 1573 1585 1595 16.07 16.15 1621 1635 16.43
Soil temperature corelation (r) 017 019 022 022 020 0.17 014 012 0.10
(0.05 m) mean (°C) 16.04 16.11 1620 1629 1638 1644 16.51 16.59 16.67.
Soil temperature corelation (r) 017 019 022 021 020 017 0.14 0.12 0.10
(0.1 m) mean (°C) 16.16 1623 1631 1640 1648 1654 16.61 16.69 16.76
Soil temperatuce corelation (r) 0617 019 621 019 017 015 012 Ol 0.10
(0.2 m) mean (°C) 16.41 1648 1655 16.62 1669 16.74 1681 16.87 16.93
Soil heat flux corelation (r) -0.11 -0.11 -002 008 011 015 0.10 -0.02 -0.06
(0.05 m) mean(MJm?)  -1.62 -1.73 -1.64 -1.60 -1.50 -141 -1.50 -1.33 -1.26
Solar radiation corelation () -028 -024 000 003 -007 002 019 015 0.09
a mean (MJm™) 145 141 143 143 147 146 146 151 1.52

Table 5. Correlation coefficients between the pine mushroom emergence and meteorological elements related with humidity
for each duration before checking date.

Meteorological Duration before checking date (days)
elements 11 12 13 14 15 16 17 18 19
Relative humidity corelation(r)  0.40 0.40 0.41 0.42 0.41 0.39 034 0.32 0.32
(0.5 m) mean(%) 8.5 8.8 sl 812 8.6 818 819 821 824
Soil water content ~ corelation(r)  0.44 0.45 0.44 0.45 0.46 0.44 0.43 0.44 0.43
(0.05 m) mean(%) 174 175 175 176 177 177 177 178 178
Precipitati corelation(r) 0.02 0.22 0.13 0.16 0.27 0.23 0.17 0.18 0.15
recipitation mean(mm) 4.5 480 494 493 538 558 574 575 574
Table 6. The first and last emergence date, and period of pine mushroom production from 2003 to 2005.
Ye First emergence Last emergence Period Production
ar (date) (date) (day) (number)
2003 15 September 12 October 27 272
2004 8 September 9 October 31 169
2005 20 September 18 October 28 441
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Fig. 4. Temporal changes of 3-day moving average of soil
temperature from August to September at the pine mushroom
site in Yangyang.
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Fig. 5. Temporal changes of 3-day moving average of soil
temperature from September to October at the pine
mushroom site in Yangyang,.
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pine mushroom production period.
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