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Changes in Soil Physicochemical Properties and
Dehydrogenase Activity by the Formation
of Fairy Ring of Tricholoma matsutake'
Tae-Chul Huh?, Hyun Park®, Jin-Hyun Chung3 and Sung-Hyun Joo?
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ABSTRACT

The management of pine-mushroom forest means the environmental control for fairy ring of T7icholoma
matsutake. Thus, the management demands intensive study for keeping healthy condition of the fairy
ring, and that for the measurement of active portion of the soil ecosystem, This study was conducted
to investigate the impact of 7. matsutake fungus on the soil physicochemical properties and dehydro-
genase activity by dividing the fairy ring into 3 regions such as 'zone of decayed mycorrhizae', 'zone
of physiologically active mycorrhizae', and 'in front of fairy ring’. The passing of 7" matsutake did not
result in significant changes in cation contents of soils, but available phosphorus, carbon, and nitrogen
contents were different between the soils of active mycorrhizal zone and that in front of fairy ring.
The dehydrogenase activity around the fairy ring of T. matsutake was quite lower than that in general
forest soils, which indicated that the fairy ring of 7. matsutake was built up in the relatively immature
soils which contain little organic matter, Thus, the dehydrogenase activity of soil was thought to be
used as an index for the management of pine-mushroom forest with considering that the management
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practically means the environmental control for keeping good conditions for the development of fairy
ring of T. matsutake. Especially, the dehydrogenase activity measurement can be recommended as a
tool for time-decision of litter removal by floor raking since the activity is a good index of litter

decomposition.

Key words : pine-mushroom fovest, zone of physiologically active mycorrhizae, zome of decaved mycor-

rhizae.
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Table 1. Soil physical properties around fairy ring of Tricholoma matsutake at the experimental sites

(mean ' standard error).*

Sand Silt Clay Bulk Den31ty
(%) (%) (%) (g/cm®)
In front of fairy ring 71.31=3.66 22.61=3.15 6.08=0.72 1.16+0.033
zone of physiologically 4r 9a - 1 e
active mycorrhizae 79.43+46.23 14.54+5.44 6.0371.77 1.19+0.031
~ zone of decayed mycorrhizae 82.01*+2.48 14.05+2.84 3.94+0.94 1.18+0.034

Solid phase

Gaseous phase

Liquid phase  Air permeability

B (%) (%) (%) (m/sec)
In front of fairy ring 43.63+1.27 49.60-1.38 6.7710.32 0.33+0.12
zone of physiologically - ) 4 - oo
active mycorrhizae 45.07-1.19 47.09+1.39 7.8370.37 0.20+0.056
zone of decayed m3fcoqhizae 44427 1.32 49.00-+1.55 6.58+0.76 0.190.034

* None of the physical properties were significantly different among the treatments at the 5% level.
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Fig. 1. Dehydrogenase activity in soil around the
fairy ring of  Tricholoma matsutake at the
experimental sites. The bars above each
stem indicate standard error and the same
letters above each bar indicate that the
values were not significantly different at
the 5% level.
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Table 2. Soil chemical properties around fairy ring of Tricholoma matsutake at the experimental sites

(mean *standard error).

Available P

pH g C (%) T.N (%) C/N
In front of fairy ring  4.560.06"  6.60+0.99° 2.7740.23%  0.15:0.01° 18.76+2.08°
zone of physiologically \ a 1 gra . b TIPS a
O e 4.620.08  13.46-1.85 L.7140.17°  0.10+0.04° 21.97+6.23
zone of decayed 4.60+0.06%  4.39+0.71° 1.47+0.20°  0.07+0.01° 21.58+2.36"
mycorrhizae

Exchangeable cation(m.e/100g)

Ca2+ Mg2+ K+ Na—+
In front of fairy ring 1.420.21° 0.48+ 0. 08" 0.22+0.03° 0.08+0.004°
zone of physiologically . a - a a a
o e 0.96+0.20 0.41-0.12 0.17+0.01 0.09+0.01
zone of decayed 1.12+0.28° 0.34+0.09° 0.24+0,04° 0.08+0.01°

mycorrhizae

* The same letters within each column indicate that the values were not significantly different for

each treatments at the 5% level.
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